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PREFACE 

This issue of the Systems Management (SM).Detai1ed Design Specification 
and its updates supercedes all previous editions and meets the requirements 
specified in the applicable documents listed ill Section 1. The Remote Manip
ulator System (RMS) design specification isa part of this document. Sections 
1, 2, 3.1, 3.2.1 and the various appendices also contain information about RMS 
and its relationship to the SMmajor function. 

Questions about the technical content of t\:lis document should be directed 
to Ray Napier, MC77, IBM Corporation, 1322 Space Park Drive, Houston, Texas, 
77058 (713-333-7442). Questions specifically about RMS functions should be 
directed to Wes Nickodemus, same address, phonle 333-7650. 



Date. 10/16/79 

Page : ii 
BOOK: OFT SM Detailed Design Specification 

1. 
2. 
3. 
3.1 
3.1.1 
3.1.2 
3.1. 3 
3.1.4 
3.1. 5 
3.2 
3.2.1 
3.2.1.1 
3.2.1.2 
3.2.1.3 
3.2.1.3.1 
3.2.1.3.2 
3.2.1.4 
3.2.1.5 
3.2.1.6 
3.2.1.7 
3.2.1.8 
3.2.1.9 
3.2.1.10 
3.2.1.11 
3.2.1.12 
3.2.1.13 
3.2.1.14 
3.2.1.15 

3.2.1.16 

3.2.1.17 
3.2.1.18 
3.2.1.19 
3.2.1.20 
3.2.1.21 
3.2.1.22 
3.2.1.23 
3.2.2 
3.3 
3.3.1 
3.3.1.1 

~ 3.3.1.2 
3.3.1.3 

INTRODUCTION 
FUNCTIONAL DESCRIPTION 
SOFTWARE DESIGN 
Design Overview. 

TABLE OF CONTENTS 

Design Consideration 
Design Assumptions 
Table Structure Overview 
Processing Element Structure 
RVIS Overview . 

Operational Sequences 
Orbit/Doors (OPS2) Control Segment 

OPS2 Initialization/Cleanup 
(Deleted) 
SM Data Acquisition 

Basic Data Acquisition 
General Data Acquisition 

Performance Monitor Control 
Precondition Processing 
Fault Detection and Annunciation 
Forward Scaling 
Backward Scaling 
Special Processes Executive 
Special Processes Data Acquisition 
Special Processes Data Out 
APU Fuel Quantity 
Fuel Cell Computation 
Hydraulic Water Boiler Quantity 
02/N2 Quantity 

H
2

0 Pump Delta Pressure 

Recorder Tape Position 
Fuel Cell Purge 
Hydraulic Fluid Temperature Control 
Payload Bay Doors 
Standby Water Coolant Loop Temperature Control 
Antenna Management 
Uplink Processor 

(Deleted) 
Display and Uplink Controlled Processes 

Table Maintenance 
Table Maintenance Specialist Function Control Segment 
Table Maintenance Process 
Table Maintenance Cyclic Parameter Update Process 



Date 10/16/79 

!BOOK: . OFT SM Detailed Design Specification Page iii 

3.3.2 
3.3.2.1 
3.3.2.2 
3.3.2.3 
3.3.3 
3.3.3.1 

3.3.3.2 
3.3.3.3 
3.3.3.4 
3.3.4 
3.3.5 
3.3.6 
3.3.6.1 
3.3.6.2 
3.3.6.3 
3.3.7 
3.3.7.1 
3.3.7.2 
3.3.7.3 
3.3.8 
3.3.8.1 
3.3.8.2 
3.3.8.3 
3.3.8.4 
3.3.8.5 
3.3.8.6 
3.3.8.7 
3.3.8.8 
3.3.8.9 
3.3.8.10 
3.3.8.11 
3.3.8.12 
3.3.8.13 
3.3.8.14 
3.3.8.15 
3.3.8.16 
3.3.8.17 
3.3.8.18 
3.3.8.19 
3.3.8.20 
3.3.8.21 

Subsystem Configuration Management 
SCM Specialist Function Control Segment 
Subsystem Configuration Management Process 
SCM Initialization/Cleanup 

Communication Instrumentation 
Communication Instrumentation Specialist Function Control 
Segment 
(Deleted) 
GTS Cyclic Update Processor 
Telemetry Format Load Process 

Antenna Management Item Processor 
Payload Bay Doors Item Processor 
Payload Control 

Payload Control Specialist Function Control Segment 
Payload Control Process 
Payload Control Initialization/Cleanup 

Mass Memory Patch 
Mass Memory Read/Write Spec Control Segment 
Mass Memory Read/Write Spec Item Processor 
Mass Memory Message Processor 

Remote Manipulator System 
RMS Specialist Function Control Segment 
RMS Item Processor 
Data Conversion Processor 
RMS Executive 
MCIU Decoder 
Kinematic Data Generator 
Single Joint Control 
Hand Controller 
Resolved Position Algorithm 
Automatic Sequence Processor 
Resolved Rate Processor 
Total Velocity 
Positon Hold 
Health Monitor 
Temperature Processor 
MCIU Encoder 
Dedicated Display 
Input Processing and Configuration Determination 
Configuration Initialization 
Position Hold Checks 
Consistency and Encoder CheckB 



BOOK: OFT SM Detailed Design Specification 

APPENDICES 

A. Data Base Definitions 
A.1 SM Compoo1 Organization 

Table Definitions 
Parameter Information Table (PIT) 
Parameter Processing Buffer (PPB) 

Date 10/16/79 

Page iv 

Data Acquisition Read Table (DART) 
Input Buffer to PPB Cross-Reference 
Precondition Control Table (PCT) 
Precondition Group Table (PGT) 

Table (IXP) 

Current Data Array (CDA) 
Limit Sense Table (LIT) 
Scaling Table (SAT) 
Input Buffer (INB) 
Communications Tables 

Basic Processes CMT 
SCM Display Parameters 
Special Processes CMT 
Table Maintenance Display Parameters 
Payload Bay Doors Communications Table 
Antenna Management Display Parameters 
ICC Input Buffers and Communications 

Constants Table (COT) 
Scaling Cross-Reference Table (SXT) 

A.2 
A.2.1 
A.2.2 
A.2.3 
A.2.4 
A.2.5 
A.2.6 
A.2.7 
A.2.8 
A.2.9 
A.2.10 
A.2.ll 
A.2.11.1 
A.2 .11. 2 
A.2.ll.3 
A.2.ll.4 
A.2.11.5 
A.2.11. 6 
A.2.11. 7 
A.2.12 
A.2.13 
A.2.14 
A.2.15 
A.2~16 
A.2.l7 
A.2.18 
A.2.19 
A.2.20 
A.2.21 
A.2.22 
A.2.23 
A.2.24 
A.2.25 
A.2.26 
A.2.30 
A.2.31 
A.2.32 
A.2.33 
A.2.34 
A.2.35 

Subsystem Configuration Management List (SCML) 
SCM Text Dictionary (SCMT) 
Special Processes Output Buffer (SPOB) 
Special Processes Input Buffer (SPINB) 
Disp1ay/Down1ist Table (DDT) 
General Cross-Reference Table (GXT) 
Discrete Information Table (DIT) 
Analog Information Table (ANIT) 
SM Hybrid Dispatcher Table 
(Deleted) 
Channel Status Table (CST) 
Mass Memory Common Buffer 

thru A.2.29 (Not currently used) 
RMS Input Compoo1 
RMS Level C Constants Compoo1 
RMS Working Compoo1 
RMS Constants Compoo1 
RMS Output Compoo1 
RMS Pre-stored Auto Sequence 

7 

Compoo1 



BOOK: OFT SM Detailed D~esign Specification 

A.2.36 
A.2.37 
B. 
C. 
D. 
E. 
F. 

APPENDICES (Cont.) 

RMS Dispatcher Compoo1 
RMS Constants Compoo1 

I/O Data Tables 
Traceability Matrix 
Interprocess Variables Definitions 
Data Item Descriptors 
Data Tables (To Be Provided) 

Date 10/16/79 

Page v 



BOOK: OFT SM Detailed Design Specificat.on 

1. INTRODUCTION 

Date. 10/16/79 
Page 1-1 

Systems Management (SM) software provides the user a means to monitor vehicle 
subsystems during on-orbit phases. Information related to the vehicle subsystem 
health and Btatus is provided to the user through automatic fault, detection, per
formance data readouts, and configuration status displays. Vehicle subsystem man
agement is accomplished by 'user assessment of information provided by SM and sub
sequent user actions to affect vehicle configuration. SM also performs special 
computations and sequences to provide additional, information and to provide assist-
ance in the maintenance of several vehicle subsystem. ' 

Data monitored includes Operational Instrumentation (01) data from the PCM 
Master Unit, data from the Payload MDM's (includes midbody MDM's), and software 
generated data. 

In addition to the monitoring of the vehicle subsystem, SM software provides 
the user the capability to update parameters which control SM processing. 

The purpose of the SM portion of this document is twofold: (a) to define 
the functions to be performed by the SM application software and (b) to describe 
at a detailed level the design employed to accomplish these functions. To achieve 
this, the remainder of the SM portion of this document is organized into two 
sections. Bection 2 defines the control structure of the SM application. Section 
3 describes the design of the SM application and is organized as follows: 

a. Section 3.1 - Overview of the SM application 

b. Section 3.2 - Detailed descriptions of the Operational Sequences (OPS) 
control segments and the cyclic processes they control. 

c. Section 3.3 - Detailed descriptions of the SM Specialist Function 
(SPEC) control segments and all the display controlled "on-demand" 
processes that are invoked by either an OPS or SPEC control segment 
as a direct result of an item entry to a display. 

Sections 3.2 and 3.3 describe each processing element (module) in the SM 
application. Each description consists of text, an input/output table (Module 
Data List) and a structured control flow diagram. 

The text provides a narrative description of the flow through the module 
(paragraph C - process description) and other information pertinent to that 
process and its interfaces to other processes. 
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Control flows describe the processing flow of a module and reflect the 
level of detail as specified in theSM level B CPDS, SM level C FSSR part 
B or RMS level C FSSR Volume 1, as appropriate. 

Module Data Lists provide a tabular list of parameters required.to control 
the processing flow and provide additional information about those parameters 
as follows: 

Item Number - Items are sequentially numbered for reference purposes. 

Item Name - A generic (English) title for the parameter. This name is 
the same as that used in the control flow and the various appendixes. 

Descriptor - A reference to a full description of the parameter in an 
appendix. If the parameter is table resident in an SM compool,it is 
further described in Appendix A. If it is locally declared or a CALL 
LIST parameter, it is further described in Appendix E. Additionally, 
interprocess variables are further described in Appendix D. 

Activity me - denotes usage of parameter 

• I - Input • Z Compool Constant 
• o - Output • R Input interprocess or 
• L - Locally declared variables hardware parameter 
• C - Locally declared constants • W - Output interprocess 

hardware parameter 

Source/Destination - Specifies the external moduies which reference the 
data. The three character ID's (see Table 1-1) of all modules supplying 
(inputs) or receiving the parameters are specified. Additionally, Down-

or 

list (DL) or CRT Display (CRT) may be specified as a destination in this 
column to indicate the parameters are available for Downlist and/or CRT 
display. Uplink Processor (SUL) and I-Load (ILD) :may be specified as a source 
in this column. . 

HAL Name - The HAL name/Assembly Language name assigned to the parameter 
(include Assembly Language aliases, if applicable). Naming standard are 
specified in the Space Shuttle Orbiter Avionics Software Programming Stand
ards Document. The third character of non-local (functional) data has a 
unique identifier for each functional area within an FSW application. The 
functional IDs for the SM application (excluding RMS) are listed in Table 1-2. 
The Programming Standards document does not define a convention for local data. 
However, SM adheres to the following local data standard: 

• Locally DECLARE'd data will begin with the three character ID of 
the module using the data (i.e., data local to PM control will be 
of the form SPM_X .... X). 

• Local TEMPORARY data will have no standard convention, but should 
have a name descriptive of its use. 

/0 

/-~ 
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MML -'The Master Measurement List number specified in the Level B or C require
ment for the parameter. If no MML is specified., the column is blank. 

Requirement Symbol - The symbol used in the Level C requirements to denote 
the parameter. If none is specified, the colUJlln is blank. 

Appendixes A - E provide the following information: 

A - Data Base Definitions - a description of the tables contained in the SM 
compools. 

B - I/O Data Tables - Description of data tables for non mission:"'dependent I/O. 

C - Traceability Matrix - A two-way cross reference (requirements to SDS 
section, SDS section to requirements). 

D - Interprocess Variables Definition - Lists variables which are referenced 
at two or more priority levels and the three character ID's (see Table 
1-1) of the modules which update or reference them. If the module 
listed is assuming the priority of some other process, the three
charaeter ID of that process is listed in parentheses 'following the ID 
of the module. Where control over how the variables are updated and 
referenced is necessary, e.g., to maintain time homogeneity, this control 
is di:3cussed. 

If two or more variables share the same table locations, references, and 
controls, these variables are listed as one group. A reference to the 
appendix describing the variable is listed with each location. 

No attempt is made to list all variables which are asynchronously refer
enced by the cyclic display processor. 

E - Data Item Descriptor - Variables in the Module Data Lists that are not 
listed in Appendix A. (;t. e., not SM Compool resident). This appendix 
is organized by SDS section number. The item # in Appendix E corres
ponds to the item # for that entry in the respective section's Module 
Data List. 

The follow'ing documents were used in preparation of this version of the 
System Management Flight Software Detailed Design Specification. 

Applicable Documents 

a. Space Shuttle Program Orbiter Project Computer Program Development 
Spec:i.fication, Volumn I, Book 7, "OFT System Level Requirements, 
Software (Level A)", SS-P-0002-l70. 

Volume 5, Book 3 "OFT Functional Level Requirements Systems Management 
(Level B)", SS-P-0002-530I July 27, 1979. 

Space Shuttle Orbiter Flight Test Level C Functional Subsystem Software 
Requirements Systems Management Part B - Section 6, October 16, 1978. 

/J 
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b. §pace Shuttle Orbital Flight Test Orbiter Avionics Software Design 
Specification, Volume I, "Software System Overview" 

Volume II, "Systems Services" 
Part 1 Flight Computer Operating System (FCOS) 
Part 2 User Interface (UI). 
Part 3 System Control (SC) 

Volume III, "Applications" 
Part 1 Guidance, Navigation and Control (GNC) 
Part 3 Vehicle Utility 

c. SM Offline Preprocessor, Detail Design Specification 

d. RMS Level C FSSR, SD 77-SH-0002A, 12-15-78. 

e. Display & Controls Level C FSSR, SD76-SH-002, 12-15-78. 

SM DRs, CRs,and PCRs 

DR 36014 
DR 35864 
DR 35852 
CR 19918 
CR 19825 
CR 19821 
CR 12863 
PCR 36187 

RM DRs~ CRs~ and 

CR 19195B 

CR 19262B 

CR 19310A 

CR 19313 

CR 19314 

CR 19316A 

CR 19317 

CR 19368A 

Illegal Entry on DEU4 Following Common Set FTS 
Fuel Cell Purge Termination Logic 
SIV Flag Incorrect After SM2 Recall 
Fuel Cell Purge Termination Logic 
PBD Command on Change Only 
PBD Single Point Failure C~anne1ization Change 
KU Band Acquisition Sequence Change 
Uplink Data Control 

PCRs 

CNTL 10 CLEANUP 

MT6 DR2 

10 TABLE INCONSISTENCIES 

COMP OF EE TO STR MATRIX 

2N FILTER SING CAUTION 

TEMP DATA INITIALIZATION 

TEMP CONV WITH 2 ARMS 

MSID NBR COMPLETION 
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CR 19423A RMS DOWNLIST RQMTS STS 2 

CR 19508 TEST WORD CHECKING 

CR 19510 STATE CRG FOR VERNIER 

CR 19512 RCCF CURRENT LIMITING 

CR 19515 POSITION ENC BIAS CORR 

CR 19522 PHASING II 

CR 19523B PARAMETER VALUES/RANGES 

CR 19524 MANUAL-IDLE-MANUAL TRANS 

CR 19526 REL/DERIG CK"CORRECTION 

CR 19527A CONSISTENCY CK INHIBIT 

CR 19551 MOD TO D/L CR 19423A 

CR 19633 CORR TRNSF OF VEEPORSEL 

CR 19652A RUNAWAY JNT CONSIS CRECK 

CR 19783A MSID ASSIGN-CR INCORPORATION , 

PCR 31648 RAISE RMS MCIU.PRIORITY 

J '? 
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ALPHABETICAL LISTING OF THREE CHARACTER ID'S 

NAME PROCESS SECTION 

DMP MASS MEMORY MESSAGE PROCESSOR 3.3.7.3 
RAS AUTOMATIC SEQUENCE PROCESSOR 3.3.8.10 
RCD MCIU DECODER 3.3.8.5 
RDD DEDICATED DISPLAY 3.3.8.17 
REX RMS EXECUTIVE 3.3.8.4 
RFP POSITION HOLD 3.3.8.13 
RHM HEALTH MONITOR 3.3.8.14 
RIT TEMPERATURE PROCESSOR 3.3.8.15 
RJS HAND CONTROLLER 3.3.8.8 
RKG KINEMATIC DATA GENERATOR 3.3.8.6 
RMC RMS SPECIALIST FUNCTION CONTROL SEGMENT 3.3.8.1 
RNC MCIU ENCODER 3.3.8.16 
RPO RESOLVED POSITION ALGORITHM 3.3.8.9 
RQC INPUT PROCESSING AND CONFIGURATION DETERMINATION 3.3.8.18 
RRP RESOLVED RATE PROCESSOR 3.3.8.11 
RSC SINGLE JOINT CONTROL 3.3.8.7 
RTV TOTAL VELOCITY 3.3.8.12 
RDD RMS ITEM PROCESSOR 3.3.8.2 
RVM CONSISTENCY AND ENCODER CHECKS 3.3.8.21 

/ , 

RWP POSITION HOLD CHECKS 3.3.8.20 
RXY CONFIGURATION INITIALIZATION 3.3.8.19 
RYE DATA CONVERSION PROCESSOR 3.3.8.3 
SAM ANTENNA MANAGEMENT ITEM PROCESSOR 3.3.4 
SBD PAYLOAD BAY DOORS ITEM PROCESSOR 3.3.5 
SBS BACKWARD SCALING 3.2.1. 8 
SCI SCM INITIALIZATION/CLEANUP 3.3.2.3 
SCM SUBSYSTEM CONFIGURATION MANAGEMENT PROCESS 3.3.2.2 
SCS SCM SPECIALIST FUNCTION CONTROL SEGMENT 3.3.2.1 
SDA BASIC DATA ACQUISITION 3.2.1.3.1 
SFD FAULT DETECTION AND ANNUNCIATION 3.2.1.6 
SFS FORWARD SCALING 3.2.1.7 
SGA GENERAL DATA ACQUISITION 3.2.1.3.2 
SIl-SI4 PAYLOAD CONTROL INITIALIZATION/CLEANUP 3.3.6.3 
SLS COMMUNICATION INSTRUMENTATION SPECIALIST FUNCTION 3.3.3.1 

CONTROL SEGMENT 
SM2 ORBIT/DOORS (OPS2) CONTROL SEGMENT 3.2.1 
SPC PAYLOAD CONTROL ITEM PROCESSOR 3.3.6.2 
SPM PERFORMANCE MONITOR CONTROL 3.2.1.4 
SPP PRECONDITION PROCESSING 3.2.1.5 
SP1-SP4 PAYLOAD CONTROL SPECIALIST FUNCTION CONTROL SEGMENT 3.3.6.1 

Table 1-1 

jtJ 
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SSA !PU FUEL QUANTITY 3.2.1.12 
SSB PAYLOAD BAY DOORS 3.2.1.20 
SSC FUEL CELL PURGE 3.2.1.18 
SSD SPECIAL PROCESSES DATA ACQUISITION 3.2.1.10 
SSF FUEL CELL COMPUTATION 3.2.1.13 
SSH HYDRAULIC WATER BOILER QUANTITY 3.2.1.14 
SSM ANTENNA MANAGEMENT 3.2.1. 22 
SSN 02/N2 QUANTITY 3.2.1.15 
SSO SPECIAL PROCESSES DATA OUT 3.2.1.11 
SSP SPECIAL PROCESSES EXECUTIVE 3.2.1.9 
SSR RECORDER TAPE POSITION 3.2.1.17 
SSS STANDBY WATER COOLANT LOOP TEMPERATURE CONTROL 3.2.1.21 
SST HYDRAULIC FLUID ON-ORBIT TEMPERATURE CONTROL 3.2.1.19 
SSW H20 PUMP DELTA PRESSURE 3.2.1.16 
STC TABLE MAINTENANCE CYCLIC PARAMETER UPDATE 3.3.1.3 
STM TABLE MAINTENANCE PROCESS 3.3.1.2 
STS TABLE MAINTENANCE SPECIALIST FUNCTION CONTROL SEGMENT 3.3.1.1 
SUL SM UPLINK PROCESSOR 3.2.1.23 
S2I OPS 2 INITIALIZATION/CLEANUP 3.2.1.1 
VMM MASS MEMORY READ/WRITE SPEC CONTROL 3.3.7.1 
VMP MASS MEMORY READ/WRITE SPEC ITEM PROCESSOR 3.3.7.2 
VCY GTS CYCLIC UPDATE PROCESSOR 3.3.3.3 
VTF TELEMETRY FORMAT LOAD PROCESS 3.3.3.4 

Table 1-1 (Cont' d.) 

15 
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FUNCTIONAL.IDASSIGNMENT 

FUNCTIONAL AREA 

Basic Processes 

Table Maintenance 

SCM 

Payload Control 

APU Fuel Quantity 

Payload Bay Doors 

Fuel Cell Purge 

Fuel Cell Computation 

Hydraulic Water Boiler Quantity 

Antenna Management 

02/N2 Quantity 

Recorder Position Tape 

Standby Water Coolant Temp Control 

Hydraulic Fluid Temp Control 

H206P 

Special Process 

Uplink Processor 

Common (multi-area) 

1& 

Table 1-2 

FUNCTIONAL DATA ID 

A 

T 

C 

P 

Q 

B 

U 

F 

H 

M 

N 

R 

L 

° 
W 

S 

V 

Z 

/- " 
\ 
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2. FUNCTIONAL DESCRIPTION 

The Systems Management· structure consists of three major functions: Basic 
SM Processes, Special Processes, and Display and Uplink Controlled Processes. The 
functions and the major processes included in each are shown in the hierarchy 
diagram in· Figure 2-1. 

Basic 8M Pr;cesses acquire data from the various' vehicle s)\tbsystems and 
monitor this data to provide fault detection and'warning in the event of a ve
hicle subsystem failure. Data Acquisition acquires the data and makes it avail
able for further processing. Performance Monitoring provides the control for 
Fault Detect:Lon and Annunciation (FDA), and Precondition Processing (dynamic 
limit select:Lon for FDA processing). 

Special Processes, under the control of a Special Processes Executive, pro
vides specialized computations and processing sequ.ences to determine and control 
the status and performance of various vehicle sUbsystems. Vehicle subsystems 
data necessary for Special Processes is acquired by Special Processes Data 
Acquisition and made available to Basic SM Processes. Error conditions deter
mined as a part of computations or sequences are a.nnunciated from the Special 
Processes. 

Display and Uplink Controlled Processes provide functions which can be used to 
initiate, alter, or terminate certain processing within Basic SM Processes and 
Special Processes. Some of these functions provide the onboard capability to 
modify certain tables used by SM Processes. Display and Uplink Controlled Processes 
consists of Table Maintenance, Subsystem Configuration Management·, Conununications 
Instrumentation, Antenna Management, Mass Memory Patch, Payload Bay Doors, Payload 
Control, the Remote Manipulator System, and the Uplink Processor. 

A more thorough functional description of Systems Management may be found 
in the Design Overview, Section 3.1. 
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This section describes the SM software processing elements. The emphasis 
in the presentation is on describing the design of the SM application processing 
elements, the tables used, and the control and interface relationships. As such, 
a major part of this section is a series of structured control flow diagrams. 
Each diagram has descriptions which detail the process and tables which list 
process inputs and outputs. Prior to presenting the processing elements, high 
level design consideration, assumptions, and structure (tables and processing 
elements) are discussed. 

3.1 DESIGN OVERVIEW 

3.1.1 Design Consideration 

The Systems Management software is designed to operate within the frame
work of the overall Orbiter Flight Program design. The SM design is influenced 
and constrained by the System Software designs to ensure accurate and efficient 
interfaces with the system services. The FCOS provides the services for all 
I/O operations and supervises the timing and execution of SM software components. 
The User Interface software provides the servic:e functions by which the user com
municates with the SM software. System Control software initializes the APlOl 
GPC software to a point where the SM software can be activated. 

The SM software design is also influenced by organization of processes 
into Operational Sequences (OPS) and Specialist Functions (SPEC). Control seg
ments, the software implementation of OPS and SPEC, centralize the structure of 
the software at a high and visible level. The segment design is determined by 
which functions are valid for a particular OPS or SPEC. The control segment 
determines the sequencing of functions wi thin the OPS or SPEC based on user in
put, time or events. The SM OPS and SPEC structure is described in Section 
3.1.4. 

Another consideration influencing the SM design is the decision to divide 
the processing into Basic SM Processes, Special Processes, and Display and Uplink 
Controlled Processes. This decision allows the OFT design of the Basic SM Pro
cesses to resemble the ALT design so that minimal changes are required to reflect 
additional OFT requirements and so that new code for Special Processes and Display 
Controlled Processes may be developed independently from modifications to existing 
code. This decision also leads to easier CPU load balancing of the cyclic proces
ses included in SM (Basic SM Processes and Special Processes). Figures 3.1.1-1 
and 3.1.1-2 are an example representation of how this load balancing could be 
accompli:3hed. The actual process ordering and. offsets are determined using per
formance data obtained from executing the actual code. 
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A final consideration which influenced the SM design is the utilization of 
a table driven approach. This approach is employed for two reasons. First, 
Basic SM Processes consist of cyclic processing of input parameters utilizing 
repeti ti ve logic with parameter unique processing control data . With! the table 
driven design, generalized processing routines can be coded which process many 
parameters based on the table resident control information for each parameter. 
This method prevents coding similar logic for each parameter to be processed, 
thereby reducing memory requirements. The second reason for adopting the table 
driven design is to accommodate the requirement to allow the changing of the 
processing control data on a parameter basis inflight via keyboard and on a 
system basis during ground turnaround operations. 

3.1.2 Design Assumptions 

This section lists assumptions made in the SM design. The purpose in list
ing the assumptions is to make visible specific items which if determined to be 
invalid would impact the design. Additional assumptions which apply across the 
total Orbiter Flight Program are identified in Volume 1. 

a. SM processes use "current values" and do not ensure time homogenous 
data (except for interprocess data with homogeneity requirements). 

b. All discretes within an acquired word are acquired at the same 
sample rate; that rate being the highest rate specified for any 
one discrete in the word. 

c. All parameter samples acquired for Basic SM Processes are processed. 

d. Channelization data for parameters used in special processing is not 
mission-dependent. 

e. Data is not acquired from serial channels for Basic SM Processes or 
Subsystem Configuration Management (SCM). However, data acquired 
from serial channels for Special Processes is available in the SM 
COMPOOL to Basic SM Processes and to SCM. 

(1; ~··D 
\;{ if-
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3.1.3 SM Table Structure Overview 
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In a table-driven design, the tables are an integral part of the software 
and key to understanding the design is to understand the tables and how they 
'control' the process. Significant table attributes which must be understood 
are function, content, organization and relationships between the tables and 
the processes. Content relates to whether the table contains control informa
tion or data. Organization defines the structure and substructures of entries 
within the table. An example organization would be by parameter sample rate 
and then by parameter type. Relationships between the tables relates mainly 
to how reference is made to the tables by the processes. 

An overview of the SM tables and buffers and their relationships is shown 
in Figures 3.1.3-1 through 3.1.3-3. Tables contained within the dashed blocks 
are associated with the indicated process or function group. Those tables not 
enclosed are common to many processes and cannot be associated with any par
ticular process. Tables connected by solid lines have a direct index or refer
ence relationship. A table pointing to another (as depicted by the arrow) has 
an address or an index into the table being pointed to. Tables, connected by 
dashed lines are similarly organized and thus do not require a direct index. 

Appendix A.2 describes each table. Reference should be made to these 
descriptions as the process descriptions and control flows are studied. Par
ticular attention should be given to the organization of entries within the 
table. For example, if the first level table organization is by parameter 
type, the process is controlled accordingly. A secondary organization within 
the table (i.e., by sample rate) will represent a 'nested' control loop within 
the process being described. 

Many of the SM tables contain data that may change from mission to mission. 
These tables are generated by an offline table preprocessor (refer to the SM 
Preprocessor Detail Design Specification). The Preprocessor initializes certain 
variable data items to a required state. For example, the parameter I/O status 
bits in the CDA are initialized to ensure that invalid Parameter Status Indica
tors are initially displayed for all parameters. The Preprocessor also gen
erates certain buffers because the structure of these buffers is determined by 
the content or organization of the tables. 

Linkages between the tables/buffers (the Preprocessor output) and the SM 
executable code are resolved via a 'system build' process performed in the 
Software Development Laboratory (SDL). 
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The SM processing elements are organized into two basic structures: 
Operational Sequences (OPS) and Specialist Functions (SPECs). Each OPS con
tains certain SM functions which are valid during the time that particular 
OPS is active. In addition, certain functions defined as SPECs are also valid 
during a particular OPS. These SPECs are initiated only upon user request. 

Within the OPS/SPEC structure, the SM processing elements are grouped into 
three basic areas: Basic SM Processes, Special Processes, and Display and Uplink 
Controlled Processes. The Basic SM Processes and Special Processes are controlled 
by OPS control segment(s) while the Display Controlled Processes are controlled 
by OPS control segments and/or SPEC control segments. Figure 3.1.4-1 shows the 
control flow from the SM OPS and SPEC control seg~ents to the various SM pro
cesses. Also shown in Figure 3.1.4-1 is RMS processing which also executes 
within the SM OPS/SPEC structure. 

The functions which comprise the primary role of Basic SM Processes, Data 
Acquisition and PM Control, are valid in SM OPS 2 and are structured as two 
cyclic processes. Each is scheduled by the OPS control segment. Figure 3.1.4-2 
illustrates the data flow through Basic SM Processes, i.e., the relationship be
tween the two basic processes (Data Acquisition and PM control) and the primary 
data buffers these processes utilize. 

The Special Processes execute asynchronously to Basic SM Processes and con
sists of three groups of functions: Data Acquisition, Computations and Sequences, 
and Data Output. All functions in these groups are invoked by the Special Pro
cesses Executive which is scheduled cyclically by the SM OPS 2 control segment. 
The functions invoked by the Special Processes Executive differ according to 
which are valid for the currently executing Mode. Figure 3.1.4-3 illustrates 
the data flo'w through the three groups of function.s comprising the Special Pro
cesses and the primary data areas used by these functions. 

The Display and Uplink Controlled Processes are all "on-demand" functions 
which are invoked by an OPS or SPEC control segment as a direct result of an entry 
to a display (or in the case of the SM Uplink Processor, a signal from the Systems 
Services Uplink Software). Except for RMS all data flow between the control seg
ments, the Display and Uplink Controlled Processes, and any affected cyclic pro
cesses is via the Communications Table (see Appendix A.2). 
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The Subsystem Measurement Management (SMM) Display processing function is 
related to SM, but not part of the SM processing structure. SMM Display Pro
cessing is performed asynchronously to the SM processes discussed above. The 
User Interface function, CSDS-Volume II, Part 2), updates the active SMM dis
play(s) by utilizing a set of tables that contain various control information 
and pointers to parameter values and statuses in the SM COMPOOL's. These tables 
are built by an offline process, the Display Format Generator (DFG) program. 
Inputs to the DFG program are generated by the SMPreprocessor and are discussed 
in the SM Preprocessor Detailed Design Specification - Phase II, Section 6. 
This design approach allows SMM displays to be defined and generated indepen
dently of the SM executable code. 
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3.1.5 RMS Overview 

RMS processing operates as a specialist control function under SM OPS 
2. The system has six internal configurations (Suspend, Temperature, Idle, 
Single, Manual, Auto). To obtain configuration independence, theRMS 
executive modules perform all the configuration control processing. RMS 
program module interfa.ce.management has been cemtralized in the executive 
modules through the use of program dispatcher tables. 

Figure 3.1.5-1 illustrates the RMS external interfaces [Flight Computer 
Operating System (FCOS), SM Table Maintenance (8M TM SPEC), User Interface 
(UI), Downlist (DL) 1. Figure 3.1. 5-2 shows the! internal RMS hierarchy. 
Table 3.1.5-1 contains the list of RMS program module names. 
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Table 3.1. 5-1. Module Name~/ Acronyms 

RMC RMS Specialist Function Control Segment 

RUD RMS Item Processor 

REX RMS Executive 

RQC Input Processing and Configuration Determination 

RXY Configuration Initialization 

RWP Position Hold Checks 

RCD MeIU Decoder 

RKG Kinematic Data Generator 

RSC Single Jaint Control 

RJS Hand Controller 

RPO Resolved Positian.Algorithm 

RAS Automatic Sequence Processor 

RRP Resolved Rate Processor 

RTV Total Velocity 

RFP Position Hold 

RHM Health Monitor 

RIT Temperature Processor 

RNC MCIU Encoder 

RDD Dedicated Display 

RYE Data Conversion Processor 

RVM Consistency and Encoder Checks 
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3.2 Operational Sequences 
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A descri:ption of the BM Orbit/Doors (OPS 2) Control Segment is presented. 
F'unctions acttve throughout this OPS are identified; and Mode processing and 
displays are j.dentified. ~rhe displays available within the SM OPS 2 Control 
Segment are shown in Table 3.2-1 with valid SM OPS transitions identified in 
'rable 3.2-2. No attempt il3 made to identify specif:Lc item entries or unique 
processing aSBociated with item entries in the cont:rol segment flows. Item . 
entry processing is more fully discussed in Section 3.3 (Display and Uplink 
Controlled Processes). 

Valid Specialist Functions (SPECs) within each SM OPS are shown in Table 
3.2-2. Two unique Specialist Functions may be active within each OPS. Descrip
tions of all SM Specialist Functions valid for SM OPS 2 are in Section 3.3. 

When a valid OPS transition, as specified in Table 3.2-2, occurs between 
two OPS containing SM processing, certain data is maintained for use by the 
new OPS. This data includes: 

• The parameters maintained by the Communications/Instrumentation 
SPEC function indicating the last 128 KBPS and 64 KBPS format 
IDs entered. 

• All values input from the Antenna Management display. 

• All values updated by the Table Maintenance SPEC function. 

• Ku-band antenna control dis.cretes updated by uplink. 

• Values maintained by FDA processes to control their processing. 

If the transition does not involve a memory reconfiguration, no action is re
quired to maintain the data. If the transition involves overlaying the data, 
the data is saved and restored to the SM tables before the new OPS initiates 
any processing. Since there is only one OPS configuration currently defined 
containing SM processing, no valid transitions can occur which involve memory 
reconfigurations, and thus no processes are presented which maintain the above 
data. 
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Table 3.2-1. SM OPS Display Content 

DISPLAY TITLE 

SM Systems Summary 1 

SM Systems Summary 2 

1 CRYO/Fuel Cell 

Environmentall 

APU/HYDl 

SM Table Maintenance 

SCM 

PCMMU/PL Comm 

1 Communications Management 

Antenna Management 

Payload Bay Doors 

1 HYD Thermal 

PDRS Control 

PDRS Status 

Electricall 

Payload Control SPEC (1-4) 

Payload Parametricl 

1 Propellant Thermal 

APU/Environmental Thermall 

Mass Memory Read/Write 

OPS 
SEQ 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

OPS 

x 

x 

SPEC 

x 

x 

x 

x 

x 

x 

Date/ 10/16/79 

Date 3.2-2 

DISP 

x 

x 

x 

x 

x 

x 

x 

x 

x 

x 

x 

x 

1 These displays may be mass memory resident. The remaining displays 
are main memory resident. 

,31 
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Table 3.2-2. SM OPS SPEC Function Table 

Specialist; Function Section 
Number . 

Table Maintenance 3.3.1 

Subsystem Configuration Management 3.3.2 

Communications/Instrumentation 3.3.3 

Payload Control (1-4) 3.3.6 

General TE~st Support 

First Sensor Self Test 

Second Sensor Self Test 

TCS Control 

System Services SPECs 

RMS 3.3.8 

Mass Memory Patch 3.3.7 

Va.lid SM OPS Transition Ta'ble 

~ l~ROM OPS 0 SM2 SM8 SM9 

OPS 0 yes yes yes yes 

8M 2 yes yes no no 

8M 8 yes no yes yes 

BM 9 yes no yes yes 

TABLE 3.2-2 

Date 10/16/79 
Page 3.2-3 

-:a'. 

Valid in SM OPS , 

2 8 9 

yes no no 

yes no no 

yes no no 

yes no no 

no no yes 

no no yes 

no no yes 

no no yes 

yes yes yes 

yes no no 

yes yes no 
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3.2.1 Orbit/Doors (OPS 2) Control Segment (SM2_0PS) 

10/16/79 

3.2.1-1 

The Orbit/Doors Control Segment activates System Management processing and 
presents the Antenna Management (AM) display (Mode 201) or the Payload Bay Doors 
(PBD) display (Mode 202). 

a.. Control Interface - The Orbit/Doors Control Segment is SCHEDULE'd 
by the User Interface Sequence Request Processor upon user request. 

Invocation: SCHEDULE SM2_0PS PRIORITY(PRIO_SM2); 

b. lnputs - Inputs to this module are spec:ified in Table 3.2.1-1. 

c. Process Description- The control flow for this module is shown in 
Figure 3.2.1-1. When SM OPS 2 is selected the Orbit/Doors Control 
Segment calls the OPS 2 Initialization/Cleanup module to initialize 
data areas. It then schedules Data Acquisition, Performance Monitor 
Control, the Special Processes Executive, and the Uplink Processor. 

Mode 201 - Orbit Mode 

After the cyclic processors are scheduled, the OPS 2 Initialization/ 
Cleanup module is called to perform Mode 201 initialization, the AM 
display is presented and the Control Segment waits for a new OPS, new 
mode or item entry. If an item entry is made, the AM Item Processor 
is called to process the request. If Mode 202 is selected, the OPS 2 
Init~alization/Cleanup module is called to perform mode cleanup and 
the Mode 202 processing as described below is performed. If a new OPS 
is selected, the OPS2 Initialization/Cleanup module is called to per
form mode cleanup, then Data Acquisition, Specia1PTocesses Executive, 
and the RMS Executive are cancelled and the OPS 2 Initialization/Cleanup 
module is called to perform OPS cleanup. 

~ode 202 - PBDOperations Mode 

After the cyclic processors are scheduled, the OPS 2 Initialization/ 
Cleanup module is called to perform Mode 202 initialization, the PBD 
Operations diBplay is presented and the control segment waits for a 
new OPS, new mode or item entry. If an item entry is made, the PBD 
Item Processor is called to process the request. If Mode 201 is 
Be1ected, the OPS 2 Initialization/Cleanup module is called to per
form mode cleanup and the Mode 201 processing as described above is 
performed. If a new OPS is selected, the OPS 2 Initalization/Cleanup 
module is called to perform mode cleanup, then Data Acquisition, 
Special ProceBses Executive, and the R]'J[S Executive are cancelled and 
the OPS 2 Initialization/Cleanup module is called to perform OPS cleanup. 
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d. Outputs - Outputs from this module are specified in Table 3.2.1-1. 

e. Module References - Process Section Reference 

OPS 2 Initialization/Cleanup 3.2.1.1 CALL 

AM Item Processor 3.3.4 CALL 

PED Item Processor 3.3.5 CALL 

Data Acquisition' 3.2.1.3.1 SCHEDULE/ 
CANCEL 

Performance Monitor Control 3.2.1.4 SCHEDULE 

Special Processes Executive 3.2.1.9 SCHEDULE/ 
CANCEL 

Uplink Processor 3.2.1.23 SCHEDULE 

RMS Executive 3.3.8.4 CANCEL 

f. Module type and Attributes: 

Type: Program 

Attributes: N/A 

g. Template References 

D INCLUDE TEMPLATE CZl COMMON 

D INCLUDE TEMPLATE DIS PLAY 

System Services Common Compool 

UI external procedure used by 
the grammar macros (D1l?play:::Pres
entation and Control) 

/-

D INCLUDE TEMPLATE DNX EMS ur external procedure used by 
grammar macros (Application Moding 
and Sequencing) 

D INCLUDE TEMPLATE SDA_DATA_ACQ 

D INCLUDE TEMPLATE SPM CONTROL 

D INCLUDE TEMPLATE SSP EXEC 

D INCLUDE TEMPLATE SAM ITEM 

D INCLUDE TEMPLATE SED ITEM 

Data Acquisition 

Performance Monitor Control 

Special Processes Executive 

AM Item Processor 

PED Item Processor 
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Template References (Cont'd) 

D INCLUDE TEMPLATE S21 CLNUP 

D INCLUDE TEMPLATE SUL UPLINK 

D INCLUDE TEMPLATE REX RMSEXEC 

D INCLUDE DAG#RAM 

D INCLUDE DBG#RAM 

D INCLUDE DDG#RAM 

D INCLUDE OPSCMACS 

D INCLUDE ZPRIOTIM 

h. Error Handlinj[ - None 

10/16/79 
3.2.1-3 

OPB 2 Initialization/Cleanup 

Uplink Processor 

RMS Executive 

Common grammar macro set. 

OPS Control Segment grammar macro set. 

Allows references to MCDs keyboard 
inputs. 

Contains FCOS OPS Cancel macros. 

Contains REPLACE names for baseline 
priorities, phasing and rates of 
scheduled processes (ref. SAM 10). 

i. Constraints and Assumptions - The OPS 2 Control Segment is monitored 
by UI. UI fH ters out illegal OPS, mode, or other H1egal entries 
not defined for the OPS 2 Control Se~nent. 
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TABLE 3.2.1-1 Orbit/Doors Control Segment 

ITEM 

Item Entry 
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ProgramSM 
Orbit/Door OPS 

~------
...L.....-

CALL OPS2 
Initialization! 
Cleanup 
Fig. 3.2.1.1 

SCHEDULE 
Cyclic Processors 

• Data Acq. 
Fig 3.2.1.3 

• Performance 
Monitor 
Fig 3.2.1.4 

• Special 
Processing 
Executive 
Fig 3.2.1.9 

• Uplink 
Processor 
Fi.g 3.2.1 .23 

Note: Entry Into This OPS 
Activitates The SM OPS 2 
Downlist Format. MAl N 
And MASS MEMORY 
DUMP Formats Are Also 
Selectable 

Then 
r-

DO UNTIL IF Orbit 
New OPS Mode 
Selected Selected * 
• OPS 0 

L 
CANCEL 
• Data Acq 
• Special 

Processing 
Executive 

• RMS 
Executive 

1 
CALLOPS2 
Initialization/ 
Cleanup 
Fig. 3.2.1.1 

I 
Close SM Orbit! 

Doors OPS 

CALL OPS 2 
Initialization/ 
Cleanup 
Fig 3.2.L1 

CALLOPS2 
i'ii1'tIiiIzation/ 
Cleanup 
Fig 3.2.1.1 

I--

f---

DISPLAY 
Antenna 
Management 
Display 

Q!§EJ.8X 
PL Bay Doors 
Operations 
Display 

I 
DO UNTIL 
~ 
eNew Mode * 

J 
CALL 
OPS 2 
Initialization! 
Cleanup 
Fig. 3.2.1.1 

t--
DOUNTIL >-- New OPS 

Selected 
- New Mode 

Selected * 

CALL OPS 2 
Initialization! 
Cleanup 
Fig 3.2.1.1 

WAIT FOR 
o New OPS 
eNew Mode 
e Item Entry * 

Figure 3.2.1-1. SM Orbit/Doors (OPS 2) Control Segment 

Note: The Decisions And Sequencing Portrayed In This Figure Are Largely 
Controlled By The Systems Services Transition Matrices As Well As 
Crew Selection Through The MCDS. Sequencing Events And CHANGE 
Grammar Statements. As Such, Blocks Not Explicitly Representative 
Of Applications Code Are Indicated By An Asterisk. This Note 
Applies To All Subsequent Control Segment (OPS And SPEC) Control 
Flows. 

WAIT FOR 
~ IF Antenna 

- New Mode 
-Item Entry 

1----1 Item Management 

--n~ CALL 

Entry * Item Processor 
Fig. 3.3.4.2 

IF M ~:V~;ad 
item Bay Doors 
Entry * !:t.em !~~ssor 

'-____ ....... 1 I rig . .) . .).!) 

cO f-' 
. 0 
[\)'-.... 
• f-' 
f-OO\ 
,"'> 
Vl'D 
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3.2.1.1 OPS 2 Initialization/Cleanup (S2I_CLNUP) 

Date: 10/161'79 
Page 3.2.1.1-1 

The OPS 2 Initialization/Cleanup module provides for centralized entry and 
exit proceBsing for the SM OPS Control Segment (SM 2). 

a. Control Interface - The OPS 2 Initialization/Cleanup module is CALL'ed 
;In demand by the Orbit/Doors Control Segment. 
Invocation: CALL S2I_CLNUP (Init/Cleanup Request*, DID No) 

b. .Inputs - InputB to this module are specified in crable 3.2.1.1-1. 

c. :Process DeBcr:i;ption - The control flow for this module is shown in 
Figure 3.2.1.1-1 through 3.2.1.1·-4. The OPS 2 Initialization/Cleanup 
:module determines which processing to perform and then does OPS initial
ization, OPS cleanup, mode initialization or mode cleanup. The restore of 
checkpointed data is done in OPS Initialization if System Services 
indicates to 8M that restore was requested by the user via the DPS Utility 
display. If no I/O error occurs during the restore process, the data is 
dispersed to the SM tables. . 

d. .Outputs - Outputs from this module are specified in Table 3.2.1.1-1. 

e. Module References - None 

f. Module ~ld Attributes 

Type: External Procedure 
Attributes: Default (serially reusable with no protective mechanism) 

g. Template References 

D Include Template CGE DISPA'l'CHER Hybrid Dispatcher Include 
Segment 

D Include Template SHD HYB DISPATCH SM Hybrid Dispatch Table 

D Include Tem:plate CSS COT Constants Table (COT)-
Values 

D Include Template CSA SM CM'"l' Basic Processes CMT 

D Include Template CSS SP CMT Special Processes CMT 

D Include Template CSB PBD CMT Payload Bay Doors 
Display Parameters 

D Include Template CSS SPOB Special Process Output 
Buffer 

D Include CSAPIT Parameter Information Table (PIT) 

D Include CSAPCT Precondition Control Tables (PCT) 

D Include CSALIT Limit sense Table (LIT) 

D Include CSCOTSRC Constants Table (COT) 

D Include CST TM CMT TM Display Parameters Tables 

11 (,I 
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Page: 3.2.1.1-2 

D Include Template 

D Include Template 

D Include Template 

D Include Template 

D Include Template. 

D Include IOMACS 

D Include MMUMACS 

D Include DMA # MACS 

D Include CVN MM UTILITY 

SSB PL BAY DOORS· 

CZ2 COMMON 

·CZl COMMON 

DMAMAC 

CDL ANNUN 

Payload Bay Doors 

UI/FCOS SHARED .Compool 

System Services Common Compool 

System Services Annunciation 
Routine 

System Services Annunciation 
Compool 

Contains I/O Macro flags 

Contains MM Read/Write Macros 

System Services error 
annunciation macro replace 
statements 

SM/VU common buffer 

h. Error Handlin~ - None 

i. Constraints and Assumptions 

1. Assume no retry if I/O error on restore read. 

2. When a checkpoint write is initiated, 8M writes to whichever 
MM is assigned to us. When requesting a restore, the user needs 
to ensure that he/she is reading from the correct MM. 

3. If an I/O read error is encountered when initializing in the OP8 
.(whether restore was requested or not), the checkpoint time 
will be zeroed. If the read completes successfully, the 
checkpoint time will be updated with what resides on MM (at this 
point, we have no way of knowing whether the checkpoint unite 
completed successfully, so a bad time may be displayed). 

l)5 
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TABLE 3.2.1.1-1"O~S 2 Initialization/Cleanup 

ITEM 

Para,meter processing 
buffer half indicator 

Ready flag l and read 

flag2 

Perform~~ce Monitor 
Control cancel flag 

Data Acquisition ready 
cycle counter 

Init/Cleanup Request 

Control Timer 

(deleted) 

(deleted) 

PBD Active/Inactive flag 

DESCRIPTOR 

Ao2.11 
D.19 

A.2.1l 

D.l 

A.2.11 
D.20 

A.2.11 
D.21 

E 

A.2.11 
D.23 

A.2.22 
D.25 

Power on/off items I A.2.11 
. D.13 

Auto mode select item A.2.11 
D.13 

Manual mode select items I A.2.11 
D.13 

PBD Fail Indicators 

PBD close preparation 
Fail Indicator 

(deleted) 

Auto Mode Flag 

Manual Mode Flag 

Pump Indicator 

A.2.11 

A.2.11 

A.2.11 
D.27 

A.2.11 
D.27 

1l..2.11 
D.27 

ACT 

° 

° 

° 
° 
I 

o 

° 
° 
° 
o 

° 

° 

° 

° 
o 

MODULE DATA LIST 

SOU RCE/DESTI Nt'.TI m, -r HAL N.A.ME I 
SPl~ 

SPM, SDA 

SPM 

SDA 

SM2 

SSS 

SSP 

• SSB 

I I SSB 

SSB 

CRT 

CRT 

SSB 

SSB 

SSS 

I 
I 831-.3 3::'~ _BUY ..:'In:=· 
I 

I ~::: -~~~~ -::~~~ ~~:~~ - - -
CSAB _ CIIT yM_ CANCEL 

CSAV_C1IT_CC 

S2I_ID 

CSLV _CONTROL_TIMER 

[SED DISPATCH TBL, 
FREQ$(6;1) -

CSBB _POWER_ON _OFF._SELECT ITEM 

I 

I 

I 

ICSBB_AUTO_MODE_SELECT~TEM I 
CSBB_MA11JAL_MODE_SELECT_ITEMS 

CSBB OPEN FAIL INDICATORS 
CSBB=CLOSEYAIL_INDICATORS 

CSBB _ CLOSE_PREP yAIL _INDICATO 

CSBB_AUTO_MODEYLAG 

CSBB_MANUAL_MODE_FLAG 

CSLByUMP_ONOFF 

M(\r,L REQT" 
SYMBOL '" o 

o 
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o 
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TABLE 3.2.1.1-1 O~S 2 Initialization/Cleanup (cont'd) 

ITEM DESCRIPTOR ACT 

~BD Common A.2.l6 a 
Fail Indicator D.28 

Mode Termination A.2.11 I 
Event Indicator D.17 

Hydr Fluid A.2.11 a 
Init Flag D.29 

Uplink A.2.11 a 
Cancel Flag D.3o. 

(deleted) 

MASK2 A.2.l a 

LIT A.2.8 a 

Checkpoint Buffer A.2.25 I 

PIT MAX N-Count A.2.l a 

PIT limit values A.2.l a 

Number of Analog PIT A.2.l I 
entries 

Number of EU PIT entries A.2.l I 

Number of parent PIT A.2.l I 
entries 

Number of COT Scolars A.2.l2 I 

Number of COT discretes A.2.l2 I 

Number of COT Analogs A.2.l2 I 

Scalar Constants A.2.12 I 

Discrete Constants A.2.12 I 

Analog Constants A.2.12 I 

Pointer to next halfword E L 

MODULE DATA LIST 

SOURCE/DESTI NATiON HAL NAME 

ssa, CRT. DL I CSSE_CUlU.JJIJ$(7) 

SSB CSBB_OPEH_FA::::L_IiJ~ICATOR 

SST csaB _SP _ HYDR _IIIIT 

SUL CSVE UL CANCEL 

PIT CSAS ]ITP YASK2 

S2I CSAS LIT ANft~o.G Law LIMIT 
CSAS-LIT-ANft~aG-HIGH LIMIT 
CSAS-LITEu Law-LIMIT 
CSAS==LIT~:HIGH_LIMIT 

UI CDHV BLOCKS 

COllllllon Buffer CSAS PITA MAX N CT 
CSAS=PITE=MAX=N=CT 

COllllllon Buffer CSAS_PITS_LIM_STATES 

PIT CSAS_PITA_NU~_ENTRIES 

PIT CSAS_PITE_111M_ENTRIES 

PIT CSAS_PITP-1~UM_ENTRIES 

COT CSAS_CaT_NUM_SCALARS 

COT CSAS_CaT_NUM_DISCRETE 

COT CSAS_COT_NUM_INTEGER 

COT CSAS_COT_SCAL_VALUE 

COT CSAS_CaT_DISC_VALUE 

COT CASA_COT_INT_VALUE 

S2I_BUFR_IND 

MML REQT. 
SYMBOL 

V72X349aX 
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TABLE 3.2.1.1-1 OPS 2 Initialization/Cleanup (cont'd) 

ITEM DESCRIPTOR ACT 

Size of LIT E L 

Number of words E L 

'Set flag cycle 5' act/ A.2.22 0 
inact flag 

DA (202, 201) frequency A.2.22 0 

DA (201) frequency A.2.22 0 

I Current N-ct A.2.1 0 

I Hard fail flag A.2.1 0 

Bypass Ind 04.2.1 0 

limit high 04.2.1 0 

I limit low r· 2

•

1 0 

Parm Count A.2.1 0 

Sys Summ Variables E 0 

Restore Enable Ind E I/O 

ICC Status Flag E 0 

TSW 04.2.25 I/O 

CHKPT Time A.2.11.4 0 

NUJM PRECON Groups 04.2.5 0 

Warm Up CT 04.2.5 0 

Max Warm Up 04.2.5 I 

Last Solution 04.2.5 0 . 

MODULE DATA LIST 

SOURCE/DESTINATION ! HAL NAME 

S2I LIT SIZE - -
S2I_NUM_SCALARS 

SS5, SSD SHD-PISPATCP._TBL. FREQ$(5;1) 

SSP SHD_DISPATCH_TBL.FREQ$(3) 

I SSP SHD_DISPATCH_TBL.FREQ$(4) 

PIT CSAS PITA CUR N CT 
CSAS-PITE-CUR-N-CT 
CSAS=PITS=CUR=N=CT 

PIT CSAS PITA HARD FAIL 
CSAS-PITE-HJL~-FAIL 
CSAS=PITS=HARD=FAIL 

PIT CSAS PITA BYPASS IND 
CSAS-PITE-BYPASS-IND 
CSAS=PITS=BYPASS=IND 

PIT CSAS PITA LIMIT HI 
CSAS=PITE=LIMIT~I 

PIT CSAS PITA LIMIT LO 
CSAS=PITE=LIMIT=W 

PIT CSAS _PITP _PAPJ"L CT 

UI CZIV_SYSUM_PAGE$(3.~) 

UI 
CZIV SYSUM PAGE $( 312) 
CZIB::CKPT _"RETRV _EN 

UI ICC_CZIB_CKPT_RETRV_ENA 

FCOS CDHV_RW_TSW 

TM CSTV_CHKPT_TIME 

PCT CSAS~CT-1~~RECO~~S 

PCT CSAS _PCT _WARMUP_COUNT 

PCT CSAS ~CT ylAX _ WAR'.!UP 
" 

PCT CSAS~CT_LAST_SOLUTION 

MML REQT. 
SYMBOL 
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TABLE 3.2.1.1-1 OPS Initialization/Cleanup (Cont'd) 

# ITEM DESCRIPTOR ACT 

59 I ACT LS I A.2.1 0 

60 DEU NO E I/O 

61 Class 5 Error MSG FMPT 0 

62 Fault summary E 0 
message flag 

63 AM ICC enable flag E 0 

64 Mass Memory address Tabl E I/O 

65 Uplink Control Site in E 0 
View Flag 

66 Uplink Control ICC E 0 
Enable 

67 Switch Bypass Item A.2.11, D.13 0 

-.t:. 
68 

~ 
PBD Open Item A.2.11, D.13 0 

69 PBD Close Item A.2.11, D.l3 0 

70 PBD Stop Item A.2.11, D.13 0 

71 Control S.~tcb Position A.2.11, D.13 I 
Indicator 

72 Uplink Control Auto Flag E I/O 

73 Uplink Control Inbibit E 0 
Flag 

MODULE DATA LIST 

SOURCE/DESTINATION I 
I 

1 PIT 

UI 

Message Line 

UI 

UI 

UI 

UI 

lUI 

SSB, CRT, DL 

SSB, CRT, DL 

SSB, CRT, DL 

SSB, CRT, DL 

SSB, CRT, DL 

UI/UI 

UI 

\ 

HAL NAME 

CSAS PITA ACT LIM SET 
CSAS-PIT~ACT-LIMlSET 

CSAS=PITS=ACT=LIM=SET 

S2I_DEU_NO 

CDL.'i:_V92X0074x 

CDLB_SM_RECORD~IR FLAG 

EN.~LE_AN_DATA_MSG 

CZIV_MM_ADDR_TBL$(2:) 

CZ1BY_UL_CNTL$4 

ICC_CZIB_D_UL_CNTL 

CSBB_SWITCH_BYFASS_ITEM 

CSBB_PBD_OPEN_ITEM 

CSBB_PBD_CLOSE_ITEM 

CSBB_PBD_STOP_ITEM 

CSBB_SWITCH_BYPASS_ITEM 

CZIBY_UL_CNTL$3 

CZIB_D_UL_CNTL$l 

MML 

V92X0074x 

V92X7000X 

V93X58l4X 

V93X5815X 

V93X5817X 

V93X58l6X 
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__ Ente~ 

DO CASE: 
ft1tiaii"zation 
Cleanup 
Requested 

BASIC 8M 
~rametel" Processing Buffer lndice.tor To 1 
• Turn orr Ready Flag 1 J\nd Rea.dy Flag 2 
• Turn orf Performance Monitor Cancel Flag 
• Set Data Acquisition Read Cycle Counter To 1 
• Turn Off Uplink Cancel Flag 
SPECIAL PROCESSES 

--
P}~RFORM 

Restore 
Processor 

(Fig. 3.2.1.1-2) 

OPS 2 Standby Water Coolant Loop Temperature Control 
,-----.-1 • Set Control Timer To Zero 

Set SYS SUMM 1. Initial
ization 

• Set Pump Indicator '1'0 orr 
Hydraulic Fluid On-Orbit Temperature Control 
• Set Hydraulic Fluid Initialization Flag '1'0 On 
Fault Summary Message Control For 
Recorder Tape Position 
C!I Set Fault Summary Message Flag To Ofr 
Antenna Management ICC Control 
• Set AM ICC Enable Flag To On 

Case ) 

Variables In 
CZICOM 

l 
Reset Hybrid 
Dispatch Table 
To Start SP 
EXEC At 
Cycle 1 

Mode 201 fL_N_ul_l_c_a_S,:1 
Cleanup 1 -.--J 

Mode 202 
Intiar:-
iZ8,tion 

~ OPS 2 
Cleanup 

PAYLOAD BAY DOORS l 
\\I Select Power Off Item 
• Deselect Power On Item 
• Deselect Auto Mode Select Item 
• Deselect Manual Mode Select Itemfl 
• Reset Auto And Manual Mode Flags 
• 'J'urn Off PDD Active/Inactive Flag 
• 'rurn orr 'Set Flag Cycle 5' Activt'l/Tnactive Flag 
• ~;et DA (202,201) Frequency "" Hex' 0002' I 
• Set DA (201) Frequency' Hex' BOOA' --1 

Set Switch ByPass :0: Off 

PAYLOAD BAy DOORS 
" TUrn orr P~il InMcatorB 
" TUrn orr PED Conunon Fail Indicator 
• Deselect Auto And Manual Mode Items 
• Turn On PBD Active/Inactive Flag 

Set Switch Bypaso Open .. Off' 
Set Switch Bypll.cS (aoEle c Off 
Set Switch Bypass Stop = On 

--------

IF 

• Turn On 'Set Flag Cycle 5' Active/Inactive Flag 
Power On 
Item Is On 

• Set DA (202,20l) F'requency III Hex'OOOA' 
• Set DA (201) Fl'equency '" lIex'OOOA' 

BASIC 8M 
~ Performance Monitol' Cancel }'la.g 
• Turn On Ready Flag I And Ready Flag 2 
• Turn On Uplink Cancel Flag 
SPECIAL PROCESS 
Antenna Management ICC Control 
• Set AM ICC Enable Flag To orr 
• Set Uplink Control 8i te 

In View Flag To Off 

Figure 3.2.1.1-1 OPS 2 Initia.lization/Clea.nup 

10/161'79 
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.. Compute Size Of LIT 
III Move LIT From Check-

point Buffer (MM, 
Common Buffer) Into 
SM LIT Table 

~~'ml Data Restore 
Fig3.2.1.1-4 

• Compute Number Of Words To 
Move In Scalar Portion Of The COT 
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point Buffer To COT 

II Set Up Pointer To Next Halfword 
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--
• Move Discrete Constants From Check-
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Figure 3.2.1.1-3. Data DispElrsal 
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Set Up Pointer 
To Last Entry 
Moved From 
Checkpoint 
Buffer To LIT 

I 
DO FOR 
1=1 To Number 
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Entries 
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Checkpoint Buffer 

~~ t~oR Number ~~I~;:~d In J-
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Of EU PIT Entries. ,-_C_h_e_c_k_po_i_n_t _B_u_ff ... er __ _ 

~~ t~: Number)-
Of Parent Entries 
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DO FOR 
Each Discr~te 
In Parent a..... __ ...... __ 
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Ct 
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III MAXN··CT 
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Figure 3.2.1.1-4. Pit Data Restore 
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3.2.1.3 SM DATA ACQUISITION 
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The Basic SM Data Acquisition function acquires all data required by the 
other basic SM functions (Ref. Section 3.2.1. 3.1). The Special Processes 
(SP) Data Acquisition function acquires all data required by Speci~l Processes 
from the PCM Master Unit (PMU) and the payload MDM' s (Ref. Section 3.2.1.11). 
Genera1.Data Acquisition is a function called by both Basic and SP Data 
Acquisition to aequire and screen the data (Ref. Section 3.2.1.3.2). 

Figure 3.2.1. 3-1 f?hows an overview of the control flow from the Basic and 
SP Data Acquisition routines to General Data Acquisition and Forward. Scaling. 
Figure 3.2.1. 3-1 also shows an overview of the data flow and table references for 
General Data Acquisition and Forward Scaling. The General Data Acquisition call 
list contains address pointers to required tables and a flag identifying the call
ing routine. For'Ward Sealing is called to scale and move analog parameters after 
acquisition. It j.B passed pointers to the Scaling Cross-Reference Table (SXT) in 
its call list. Appendix A describes in detail the tables shown in Figure 3.2.1.3-1. 

REPRODUCIBILI1Y OF TIIli; 
ORIGINAL PACd<~ IS POOH· 
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3.2.1.3.1. Basic Data Acquisition (SDA-PATA~CQ) 

The Basic Data AClluisition module controls the cyclic aClluisition of data for 
display only, Subsystem Confi.guration Management, precondition, and fault detection 
processing from the peM Master Unit (PMU), payload. MDM's (includes Midbody MDM), 
and Special Processes COMPOOL's (Interprocess Data). Data not acquired due to I/O 
failure is flagged invalid. All subsequent references to Payload MDM data are 
intended to include Midbody MDM data. 

a. Control Interface - Data Acquisition i:3' SCHEDULE'd by the SM OPS Control 
Segment to execute 5 times per second. 
Invocation: SCHEDULE SDA DATA ACQ AT :~HASE SDA PRIORITY (PRIO SDA), 

REPEAT EVERY-TIME-SDA -

b. Inputs. - There are two types of input data to Data AClluisition 

1. External data which is acquired from the PMU, Payload MDM's, and 
Interprocess em'WOOLs. Once this data is retrieved and moved to 

'either the PPB or CDA, it becomes input to the other SM functions. 

2. Internal tables (structures) which describe the external data or 
control processing (see Table 3.2.1.3.1-1). 

c. !'rocess Description - The control f10'w for this module is shown in 
Figures 3.2.1.3.1-1 thru 3.2.1.3.1.-3. Data Acquisition first deter
mines whether that portion of the Parameter Processing Buffer (PPB) for 
the second of data to be acquired has been freed from processing by the 
PM Control module. If the PPB buffer half is not available, control is 
returned to the system. Otherwise, the read cycle to be processed (1 
through 10) is determined and the appropriate entry in the Data Acquisi
tion Read Table (DART) accessed. The DART section for each read cycle 
has an entry for each read to be issued. Each entry consists of a de
vice address, device indicator (PCM Master Unit or Payload MDM). INB 
displacement and a read length (number of contiguous 16-bit parameter 
words to be aClluired). All DART entries representing read relluests for 
the PMU are at the beginning of the section followed bY' PLMDM and PMU 
BITE. If there is any 5 sample per second data for the Payload MDM a 
flag is set for General AClluisition to read Payload MDM data this cycle. 
The General Data AClluisition procedure is called to read and screen the 
data. All Payload MDM data is read at least once per second via FCOS 
Fixed BCE Programs, if any Payload MDM data is relluired at 5 sis then 
all Payload MDM data is read at 5 sis. PMU and Payload MDM data is 
moved from the Input Buffer (By General AClluisition) at the relluired rate. 

Any interprocess data (and their I/O Status) relluired by Precondition 
Processing and Fault Detection and Annunciation (FDA) is moved from the 
Interprocess COMPOOLs to either the PPB ( for FDA) or the Current Data 
Array (for data input to Precondition Processing only). The interpro
cess IXP contains a section for each read cycle. Each interprocess data 

C 1'1 
"') 'f 
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d. 

e. 

f. 

g. 

word to be processed by SM is represented by an IXP entry. Each IXP 
entry conta~ns information necessary to Inove the data word and its sta
tus flag from a Special Process's COMPOOL to the PPB/CDA. Since this 
data is simply moved from a Special Process COMPOOL to either the CDA 
or PPB, no error processing is required. 

After all data is acquired the Forward Scaling module is called to 
scale and move the following parameters to the PPB or CDA: 

1. All analog parameters requiring second and third order scaling. 
2. All SCM only analog parameters (to non FDA CDA). 
3. All first order analog parameters with negative slopes· that are 

to be processed by Fault Detection and Annunciation. 

The read cycle is updated for the next cycle. On the fifth and tenth 
read cycles the Payload MDM read flag is turned on for the next cycle 
and the correct PPB ready indicator is set so that PM Control may begin 
processing the data. Also, at the end of the tenth cycle, if no read 
errors were encountered in cycles one through ten, the error count is 
reset· to zero. The error count is used by General Data Acquisition in 
its determination to annunciate PMU failures. 

Outputs - Outputs from this module are specified in Table 3.2.1.3.1-1. 

Module References - Process Section· Reference 

General Data Acquisition 
PM Control 

3.2.1.3.2 
3.2.1.4 
3.2.1.7 

CALL (Call List) 
EVENT 

Forward Scaling CALL (Call List) 

Module Type and Attributes 

Type: Program 
Attributes: N/A 

Template References -

D INCLUDE CSADART 

D INCLUDE PFMDMACS 
D INCLUDE CSAIXP 

D INCLUDE IDMACS 
D INCLUDE CSASXT 

D INCLUDE CSAPPB 

Basic Processes Data Acquisition 
Read Table (DART) 
·FCOS 10 Declarative Replaces 
Input Buffer to PPB Cross Reference 
Table (IXP) 
FCOS IO MACRO 
Basic Processes Scaling Cross Reference 
Table (SXT) 

Parameter Processing Buffer (PPB) 

l'- '-7-J 
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Template RefE~rences (continued) 

D INCLUDE CSACDA 
D INCLUDE TEMPLATE SFS FOR SCALE 
D INCLUDE TEMPLATE CSA SM GMT 
D INCLUDE TEMPLATE SGA-GEN ACQ 
D INCLUDE SGADUMST - -

D INCLUDE TEMPLATE CSA INB 
D ICLUDE TEMPLATE FCMCUM 

10/16/79 
3. 2. 1. 3. 1,.,3 

C~rent Data Array (CDA) 
Forward Scaling 
Basic Processes CMT 
GenE!ral Data Acquisition 
DUMMY Structures used by all Data 
Acquisition 
Input Buffer (INB) 
FCOEr Compool Containing Error Count 

h. Error Handli~ - Reference General Data Acquisition, Section 3.2.1. 3.2. 

i. Constraints and Assumptions - Data is not acquired from serial channels 
for Basic Data Acquisition; however, d!l.ta which has been acquired from 
serial channels for Special Processes ean be moved to either the PPB 
or Non-FDA CDA via interprocess if it is required by other Basic SM 
processes. 
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TABLE 3.2.1.3.i-l Basic Data Acquisition 

ITEM 

General Data Acquisition 
Call List 

DART Index 

DART Address 

IO/STAT Address 

INB Address 

fDeleted) 

PLMDM IOLST Address 

PLMDM READ Flag 

SP CALL Flag 

READY FLAGI 

READY FLAG2 

ERROR Count 

Forward Scaling Call 
List 

READ Cycle Counter 

DATA Cycle Error Ind. 

FDA IND 

PL 5 SiS 

# P ARMS TO AQ,UIRE 

PPB/CDA Index 

PLMDM Read Flag 

'\ 
) 

DESCRIPTOR 

E 

E 

E 

E 

E 

E 

E 

E 

A.2.11,D.l 

A2.11,D.l 

E,D.2 

E.3.2.l.T 

A.2.11 

A.2.11 

A.2.4 

A.2.3 

A.2.4 

11..2.4 

A.2.11 

ACT 

0 

0 

0 

0 

0 

0 

0 

0 

I/O 

I/O 

0 

0 

I/O 

I/O 

I 

I 

I 

I 

0 

MODULE DATA LIST 
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SGA SDA PLREAD 

SGA SDA _SP _CALL yLG 

SPM,S2I,SDA/SPM,SDA CSAB _ CMT _READY YLAGl 

SPM,S2I,SDA/SPM,SDA CSAB_CMT _READYYLAG2 

SGA CSAV CMT ~ERROR,_COUNT 

SFS SFS CALL LIST 

SDA/SDA CSAV_CMT_CC 

SGA/SM CSAV _ CYC _ERROP 

IXP N/A 

DART CSAS....PARTYL5SS 

IXP CSAS_IXPyROC_NDM_ENTRIES 

IXP CSAS _IXP YROC yNTP. 

SGA 

\ 
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MML REQT. 
SYMBOL 
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( Enter 

~ T_h_e_n ____ ... Data Cycle if Read Cy 
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if Ready FI ~. T 

~ 
Or Ready FI 
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Return 

hen 
""0, Re,d CVol, J Counter As Index To 
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1~ IF PL 5SS Flag 0111 

I 

1 
CALL General 

, Acquisition 
Fig. 3.2.1.3.2~1 

PLMDM Read 
Flag = Off 

Po rto'm Rot,;,,,, 'ot"p,.""" I 
Parms Figure 3.2.3.1-2 

Sot Up Fo,w"d S""O~ 
Call List Including Address 
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0 

Set PLMDM 
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On 

"Figure 3.2.1.3.1-1. Basic Data Acquisition 

10/161'79 
3.2.1. 3 .1-5 



A 

CALL Forward 
Scaling 
Figure 3.2.1.7 

IF Read 
Cycle 
Counter = 5 
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Read Cycle 
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= 10 

Flag 2 On 
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Figure 3.2.1.3.1-1. (Cont'd) Basic Data Acquisition. 
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Set Error 
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Move Status 
f--- From COMPOOL 
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To Discrete PPB 

Move Parm From Move Status 
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Processing 
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Figure 3.2.1.3.1-3. Acquire Interprocess Parms 
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3.2.1.3.2 General Data AC9,uisition (SGA_GEN_ACQ) 

10/16/79 

3.2.1. 3.2-1 

General Data AC9,uisition (GEN ACQUISITION) acquires' and screens data from 
the PCM Master Unit (PMU) and payload MDM's (PLMDM) for Basic Data AC9,uisition 
and Special Processes Data AC9,uisition. 

a. Control Inter·faces - GEN AC9,uisition is CALL' ed by Basic Data 
AC9,uisition and Special Processes Data AC9,uisition. The specific 
data to be aC9,uired and screened is controlled by tables passed via 
the call list. II!JYOCAT~ON: CALL SGA_GEN_ACQ{SGA CALL) 

b. Inputs - There are two types of input data to GEN AC9,uisition 

1. External data which is aC9,uired from the PMU, Payload MDM's and 
Interprocess COMPOOLS. Once this data is retrieved, and moved 
if needed, to either the PPB or CDA, it becomes input to the 
other SM functions. 

2. Internal tables (structures) which describe the external data 
or control processing (see Table 3.2.1.3.2-1). 

c. Process Description - The control flow for this module is shown in 
Figures 3.2.1.3.2-1 through 3.2.1.3.2-11. Data aC9,uisition is 
separated into 3 groups of data. 

1. PMU data is aC9,uired from the PMU and transferred to the INB 
(a temporary staging area for all parameters aC9,uired) by 
pointing the FCOS to the PMU DAR'r entries and issuing the FCOS 
I/O macro (IOMAC). The FCOS uses the DART information to build 
PMU I/O tables prior to initiating data transfer. Since the I/O 
tables are fixed length, FCOS accepts a limited number of entries 
(the maximum number of allowable entries is maintained in the 
CMT). ~rransfer of data is performed at the same priority as the 
GEN AC9,uisition task. GEN AC9,uisition issues the FCOS read 
macro and waits until control is returned before continuing. 

After data transfer is complete, Data Screening interrogates 
each word group in the input buffer to determine if all data was 
successfully transferred. (A word group is defined as being the 
response to a read cominand.) If no data transfer error occured 
parameters for Basic Data Acquisi.ti.on that are re9,uired and not 
scaled are moved to the PPB or non-FDA CDA and their I/O status 
flags are set to valid. The current read cycle's section of the 
Device Input Buffer to PPB Cross Reference Table (IXP) is ref
erenced to determine where a parameter is to be moved. Each IXP 
entry .consists of parameter control indicators and either a PPB or CDA. 
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index pointer. The control indicators contain a flag indicating 
whether or not the parameter is to be limit sensed. Parameters 
that are to be scaled remain in the input buffer, but a valid 
I/O status is set in the correct table for each parameter 
(forward scaling converts and moves·the parameter to correct 
table). Parameters that are to be limit sensed are moved to the 
PPB. Parameters with dual limit sets are moved to two locations 
in the PPB (reference section A.2.2). Parameters that are "dis
play only," SCM oniy, or input to Precondition Processing only 
are moved to the CDA. 

Analog parameters are 10 bit measurements residing in bits 1 
through 10 of the 16 bit field with the first bit indicating 
arithemetic sign of the value. A zero bit indicates a positive 
value and a 1 bit indicates a negative value. When these 
parameters are moved, they are shifted to bits 7 through 16 of 
the target field and the vacated bit locations, 1 through 6, are 
filled with the sign bit. 

Parameters successfully acquired for Special Processes remain in 
the input buffer (SPINB) and their I/O status is placed in the 
I/O status area at the end of the SPINB. 

If data screening reveals a transfer error, the I/O status 
flags for all parameters within the word group are set to invalid. 
The PMU I/O error counter is updated and the error is annu:qciated 
if it is the third error. 

The PMU read chain is modified to skip acquired data (and the 
failing command if there was an error). This is done by pointing 
the FCOS _to the next PMU. dart entry after the failing entry. 
This procedure is repeated if there is more PMU data to be read 
and 2· errors have not occured. 

2. Payload data is acquired from the payload MDM's and transferred 
to the input buffer by means of fixed BCE programs. These pro
grams utilize automatic element bypass and error annunciation. 

Comfault bits are interrogated and if ON the I/O error log ·ptr in 
the input buffer is set for use in screening. Comfault bits are 
set by FCOS to indicate I/O errors for reads utilizing fixed BCE 
programs. Each bit represents one BCE element (i.e., one read 
request). See FCOS User's Guide paragraph 4.2 for more informa
tion. 
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Parameters are moved from the input buffer in the same manner 
as PMU data. Since error annunciation arid bypass is done by 
FCOS, the I/O status flags for parms not acquired are flagged 
invalid but no annunciation or retry is attempted by General 
Acquisition. 

3. PLMDM reads are issued for all parms from the first requested 
parm to the last requested parm. within a channel. The extra 
'Dummy' parms are not moved from the input buffer. This is 
done to make the PLMDM reads more efficient. 

If there is a PMU bite read requested it is done in the same 
manner as the PMU read except there is no error retry attempted. 

d. Outputs - Outputs from this module are specified in Table 3.2.1.3.2-1. 

e. Module References - Process 

DMAMAC 

f. Module Type and Attributes -

Type: External Procedure 
Attributes: Exclusive 

g. Template References -

D INCLUDE CSAPPB 
D INCLUDE CSACDA 
D INCLUDE CSAIXP 
D INCLUDE SMSTAT 
D INCLUDE SGADUMST 
D INCLUDE DMA#MACS 

D INCLUDE TEMPLATE CZl COMMON 
D INCLUDE TEMPLATE CSA SM CMT 
D INCLUDE TEMPLATE DMA MAC 
D INCLUDE TEMPLATE CDL ANNUN 
D INCLUDE TEMPLATE ANTMACS 

D INCLUDE TEMPLATE PFMDMACS 

D INCLUDE TEMPLATE PMUMACS 
D INCLUDE TEMPLATE IOMACS 

D INCLUDE 'I'EMPLATE FCMCOM 

Section References 

A System Software external proce
dure called when parameter fault 
annunciation is enabled by FMP_STAT 
macro. 

Parameter Processing Buffer (PPB) 
Current Data Array (CDA) 
INB to PPB XREF Table (IXP) 
Replaces for 10 Status 
Dummy Structures for Call List 
Systems Services Error Annunciation 
Macro Replace Statements 
Systems Services Common Compool 
Communications Table (CMT) 
Systems Services Annunciation Routine 
Systems Services Annunciation Compool 
Systems Services SM PL Fixed Read 
Replace Statements 
Systems Services SM PL Mission Depen
dent Read Replace Statements 
Systems Services PMU I/O Parameter Lists 
System Services I/O Macro Replace 
Statements 
FCOS Compool Containing Error Count 
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h. Error Handling - When an err.or is indicated during a chained read of 
the PMU two additional attempts are made to acquire untransferred 
parameters. For read errors the chain is temporarily modified to 
skip acquired data and the failing command before the read is re
tried. This is done by pointing "the FCOS to the next PMU DART 
entry after the failing entry. 

i. Constraints and Assumptions - All discretes within an acquired word 
are acquired at the highest rate required for GPC processing of any 
discrete within the word. 
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TABLE 3.2.1.3.2-1 General Data Acquisition 

ITEM 

Gen Data Acquisition 
Call List 

Dart Index 

Dart Address 

IO STAT Address 

INB Address 

(deleted) 

PLMDM 10 List Address 

PLMDM Read Flag 

SP Call Flag 

Error Count 

Parameter Values 

Parameter I/O Status 

Max Chain Length 

Data Cycle Error Ind. 

#CWS This Chain 

I/O ERROR LOG Ftr 

Error Retry Counter 

# .Dart Entries 

# Parms 

# PMU Entries 

# PLMDM BUSI Entries 

# PLMDM BUS2 Entries 

Read Length 

DESCRIPTOR 

E 

E 

E 

E 

E 

E 

E 

E 

E,D2 

A.2.2, D.3, A.2.7, 
D.4, A.2.16 

A.2.2, D.3, A.2.7, 
D.4, A.2.l6 

E 

A.2.11 

E 

E 

E 

E 

E 

A.2.3 

A.2.3 

A.2.3 

A.2.3 

ACT 

I/O 

I/O 

I/O 

I/O 

I/O 

I/O 

I/O 

I/O 

I/O 

o 

o 

I 

o 

LOCAL 

I/O 

LOCAL 

LOCAL 

LOCAL 

I 

I 

I 

I 

MODULE DATA LIST 

SOU RCE/DESTI NATION 

SDA, SSP, SGA/SGA 

SDA, SSD, SGA/SGA 

SDA, SSD, SGA/SGA 

SDA, SSD, SGA/SGA 

SDA, SSD, SGA/SGA 

SDA, SSD, SGA/SGA 

SDA, SSD, SGA/SGA 

SDA, SSD, SGA/SGA 

SDA/CRT, DL 

SPP, SFD, SPM, SFS, 
CRT 

SPP, SFD, SPM, SFS, 
CRT 

INIT 

SDA 

FCOS 

SGA 

SGA 

SGA 

SGA 

HAL NAME 

SGA CALL LST 

SGA DART HDR 

SGA_DART_ADD'l. 

SGA 10 ADDR 

I SGA_INB_ADDR 

SGA_IOLST_ADDR 

SGA PLREAD 

SP_CALLYLG 

CSAV 5MT _ERROR _COUNT 

N/A 

N/A 

CSA]( MAX CHAn 

CSAV Cye ERROR 

SGA_NUM_CWS 

N/A 

SGA_ERRyETRY 

SGA NUM ENT 

SGA NUM P ARMS 

CSAS _DART _ NUM _ PMU _ENTRIES 

CSAS-PART_NUM_PLMDMl_ENTRIES 

CSAS_DART_NUM_PLMDM2_ENTRIES 

CSAS_DART_READ_LENGTH 

MML 

V92JOI05C 

REQT. 
SYMBOL m 

Q 
o 
=-= .. 
o .., 
-t 
en 
:c 
o 
CD ... 
Col _. -CD 
~ 

o 
CD 
ell _. 
= = en 
'1:1 

CD 
n -n 
I» .. 
o 
= 

wI-' 
.0 
f\)'

• I-' 
1-'0\ · 'w-" 
· '" co 
I 

'" 
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TABLE 3.2.1.3.2_1 (Cont'd) 

--

ITEM DESCRIPTOR ACT 

I/O Status Ind A.2.10 I/O 

FCOS I/O Parm List E LOCAL 

Comfault Bits E I 

Invalid Status Flag E LOCAL 

Number Of Com fault bits E LOCAL 

lOB Index E LOCAL 

\ 
! 

, 
/ 

MODU LE DATA LIST 

SOURCE/DESTINATION HAL NAME MML 

SGA/SGA N/A 

FCOS SGA_I/O_PARM_LIST 

FCOS CZEB30MI'LFAUIT 

. SGA_INVAL_STAT 

SGA Nill4 COMFAULT BIT} 
- -- -

SGA _rOB_INDEX 

_ .. 

"\ 
\ 

REQT. 
SYMBOL 
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en 
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en 
= = en 
'C 
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Perform PL 
MOM Read 
Fig. 3.2.1.3.2·2 

Perform PMU 
Read Setup 
Fig. 3.2.1.3.2·3 

Issue FCOS 
Macro To 
Read PMU 
Bite Data 

PMU Read 
Flag=On 

CA LL Screening 
Fig. 3.2.1.3.2·4 

Issue FCOS 
Macro To Read 
PMU Data 

Figure 3.2.1.3.2-1. General Acquisition 

IfTSW 
Indicates MSC 
Or Pseudo 
Timeout 

PMU Read 
Flag = ON 

CALL Screening 
Fig. 3.2.1.3.2·4 

10/16/79 
j.".l.j.2-7 

Error Retry 
Counter = 1 

1st 10 Error 
Log Ptr Associated 
With Current 
PMU Read =-1 

Zero Out 
TSW 
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IF PLMDM 
Read Flag 

Using PLMDM 
DART & IXP 
Entries CALL 
Screening 
Fig. 3.2.1. 3. 
2-4 

Set Up DART 
For 

Set NUM Of 
Comfault Bits 

. According To 
Type Of Read 

DO FOR Temp 
Ptr = 1 To Num 

Of Comfault Bits 

Figure 3.2.1.3.2-2. PLMDV Read 

71 

Checks For 
Read Error 

]0/16/79 
3.2.1.3.2-8 

Error Log Ptr 
In INB, Set 10 
Error Log ptr=-l 

This Will Set 
10 Error Log 
Ptr In Input 
Buffer For Use 



Then 
Set # CWS This; 
Chain To Max 
Chain' Length 

!E # Dar1t Entries 
>Max Chain Length/ 

Decrement # DAR' 
'Entries By # CWS 
This ChClin 

~)liShA 
~:Tlndex 

Using Temp 
DART Index 
DO FOR # 
CWS This Chain 

Move # CWS This 
Chain /l;( Address 
Of DABT Entry 
To FCnS I/O 
Parm List 

Else 
Set CWS This 
Chain To # 
DART Entries 

Using Temp DART Index 
Locate INB Displacement 

)-----1 Ancflncrement By 4-80 f--
It Points To I/O Error 
Log PTR 

Figure 3.2.1.3.2-3. PMU Read Setup 

/'1 ~;L 

10/16/79 
3.2; 1. 3.2-9 

IUsing INS Dis- , 
; plac_eme~t, Clear 
: I/O Error Log Ptr 
with zeroes. 

Increment Temp 
DART Index 
By One 
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Enter 

Set INB Index 
From DART & 
Increment By 
4 

# Parms = 
Read Length 

IF 
10 Error Log 
Ptr For CWS 
of Zero 

Decrement 1 
From HCWS This 
Chain 

IF Error 
Count < 32767 

Figure 3.2.1.3.2-4. Screening 

T 

E 

Perform SP Bad 
I/O Move 
Fig. 3.2.1.3.2-
11 

CALL Basic 
Bad I/O Move 
Fig. 3.2.1.3.2-
8 

Increment Error 
Count By 1 

IF Error 
Count = 3 

Perform SP 
Move Fig. 

T 3.2.1.3.2-10. 

E 

Perform Basic 
Move Figure 
3.2.1.3.2-5 

Date 10/16/79 
Page 3.2.1.3.2-10 

Issue UI 
A,nnunciation 

T Macro To Enab1 
Annunciation 
Of Error 



~ 
.-c::... 

I 

DO WHILE 
# Parms 
Is Greater Than 0 

I 

Convert PPB/CDA Index 
Pointer In IXP From A 
Bit String To An Integer 
Index 

IncrementlNB 
Index By 1 

IF 
Parm Is To Be 
Limit Sensed I 

Decrement # Parms 
By 1 

Increment IXP 
Index By 1 

Then CALL Move PPB 
Parm To Move Parm 

I To PPB Fig. 3.2.1.3.2-6 

I 

\ 
IF ~ 
Dual Limits Defined T 
For This Parm ' 

Else Perform Move CDA 
Parm To Move Parm 
To CDA Fig 3.2.1.3.2·7 

Figu re 3.2.1.3.2-5. Basic Move 

hen -

CALL Move PPS Parm 
To Move Parrri To Dual 
Limit Slot In PPB 
Figure 3.2.1.3.2-6 

Then 

Else 

Increment PP-B 
Index Pointer 
By 5 

Increment PPS 
tndex Pointer 
By 1 

'1:1 
III 

OQ 
Cl) 

LA> 

I\) 

I-' 

LA> 

I\) 
I 
I-' 
I-' 
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III 
c+ 
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f-' 
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) Enter Set Parm's I/O 
Then Status In Analog 

PPB To Valid 
& Reset Offscale 
Indicators 

I 
Shift And Move 
Parm To Analog 

PPB 

IF , 
Parm Is 
An Analog 

Then 

Else IF Parm 
15 EU 

( Return Else 

Figure 3.2.1,3.2-6. Move PPB Parm 

10/16/79 

3.2.1. 3.2-12 

Analog Scaling 
(Called By Basic) 

Converts 
And Store"Value 
In PPB 

I 
I 

Set Parm's I/O 
Status In EU 
PPB To Valid 
& Reset Offscale 
Indicators 

Set Parm's I/O 
Status In Discrete 
PPB To Valid 

Move Parm To 
Discrete PPB 
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IF 
Parm Is 
An Analog 

Set Parm's I/O 
Then §itatus In AnalojJ 

CDA To Valid & 
Reset Offscale 
Indicators 

I 
Shift And Move 
Parm To Analog 

CDA 

/ 

./ 
./ 

Else if ,--, ~ Poem I. EIJ )-
,-

Then 

Else 
1-_ 

10/16/79 
3.2.1.3.2-l3 

Scaling (Conversion To EU) Of 
These Parameters Is Done By 
User Interface Routine-See 
Fig 3,1.4-2 

Analog Scaling 
(Ca~led ~y Basic) 
Converts And 
Stores Value 
In CDA 

Set Parm's I/O 
Status In EU 
CDATo Valid 
&. Reset Off Scale 
Indicators 

Set Parm's I/O 
I 

if Parm Then I 
Is Discrete Statu~ In Discrete 

CDA To Valid 

I 
I 

I If Parm Is None 
Of The Above, 
Then It Is A Move Parm 
'Dummy' Entry To Discrete 
And Is Not Moved CDA 

Figure 3.2.1.3.2-7. Move CDA Parm 
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// 

#Parms Is 
Greater Than 0 

Convert PPB/CDA Index 
Pointer In IXP From A 
Bit String To An Integer 
Index 

IF 
Dual Limits De· 
fined For This Parm 

Figure 3.2.1.3.2-8. Basic Bad I/O Move 

'\ 

Then Set Parm's I/O 
Status In Analog 
COA To Invalid 

Then 

Increment PPB 
I ndex Poi nter 
By 1 

Set Parm's 1/0 
Status In EU COA 
To Invalid 

-"If Parm Is None Ot. 
The Above Then it 
Is A 'Dummy' 
Entry And Is Not 
Moved 

Set Parms I/O 
Status I n Discrete 
COA To Invalid 
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For All Parms Not 
Transferred~, Set IO 
Status Invalid 

I 
DO WHILE Set INB Index 
#DART Entries From DART & 

Greater Than a Increment By 
4 

I 
#Parms = 
Read Length 

I 
. 

Perform SP 
IF T 

Bl!l;d I/O Move 
SP Call Flag Fig 3.2.1.3.1-1 
Is On 

1 
[Increment DART 

Index By 4 
CALL Basic Bad 

I i/o Move 

[Decrement #DART '--- Fig. 3.2.1. 3. 2-

Entries By 1 
a 

Figure 3.2.1.3.2-9. Flag Parms 

10/16/79 
3.2.1. 3.2-15 



DO WHILE 
# Parms 
Is Greater Than 0 

Using .IOB Index Set 
I/O Status To Valid 
And Reset Offscale 
Indicators 

Decrement # Parms 
By 1 

Increment lOB 
Index By 1 

Figure 3.2;1.3.2-10. SP Move 

10/16/79 

3.2.1. 3.2-16 

Special Processes Data 
Acq. Has It's Own Input 
Buffer And I/O 
Status Area 



DO WHILE U.ng .OB 'ndox I 
# Parms Set I/O Status .. 
Is Greater Than 0 To Invalid 

Decrement 
"# Parms 
By 1 

'n.,"m.nt J 
Index By 1 

Figure 3.2.1.3.2-11. SP Bad I/O Move. 

10/16/79 
3.2.1.3.2-17 
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3.2.1.4 Performance Monitor Control (SPM_CONTROL) 

10/16/19 
3.2.1.4-1 

The Performance Monitor (PM) Control module directs execution of the follow
ing SM functions: Precondition Processing and Fault Detection and Annunciation. 

a. Control Interface - The PM Control module is SCHEDULE'd by the SM OPS 
Control Segment and runs continuously while the OPS sequence is 
active. 

Invocation: SCHEDULE SPM CONTROL PRIORITY (PRIO SPM) 
- - -

b. Inputs - Inputs to this module are specified in Table 3.2.1.4-1. 

c. Process Description - The control flow for this module is shown in 
Figure 3.2.1.4-1 through 3.2.1.4-6. The PM Control module determines 
which Parameter Processing Buffer half to process by checking the 
PPB buffer half indicator. A "WAIT" is then issued on the appropriate 
ready flag until Data Acquisition (Section 3.2.1.3.1) completes up
dating of that buffer half. This re:::ults in an effective execution 
rate of once per second. 

When the buffer half is available, the FDA inhibit indicator in the 
Communications Table is checked. This indicator is set as a result 
of an item entry from the Table Maintenance SPEC function to disable 
FDA processing. When FDA is disablecl, PM Control updates the FDA 
Current Data Array (CDA) with th~ latest sample of each measurement 
in the PPB half being processed. If FDA is not suspended, PM Control 
calls Precondition Processing and Fault Detection and Annunciation 
(FDA) . 

After FDA returns control, PM Control resets the appropriate ready flag 
in the Communications Table which indicates that the PPB half has 
been processed. This makes it avail~ili1e to Data Acquisition for use. 
The PPB buffer half indicator is then updated to point to the other 
PPB buffer half. Control then retUTIlS to the top where PM Control 
either begins processing the next PPB buffer half or "WAIT"s for 
Data Acquisition to complete its proeessing. This process continues 
in such a fashion until the Performance Monitor (PM) Control- cancel 
flag is set by OPS.c1eanup processing. 

d. Outputs - Outputs from this module are specified in Table 3.2.1.4-1. 
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e. Module References - Process 

Precondition 
Processing 

Fault Detection 
and Annunciation 

f. Module Type and Attributes: 

Type: Program 
Attributes: N/A 

g. Template References: 

Section 

3.2.1.5 

3.2.1.6 

10/16/19 
3.2.1. 4-2 

Reference 

CALL 

CALL ( Call List)' 

D INCLUDE CSAPPB Parameter Processing Buffer (PPB) 
D INCLUDE CSACDA Current Data Array (CDA) 
D INCLUDE TEMPLATE CSS SM CMT Basic Processes CMT 
D INCLUDE TEMPLATE SFD FAULT DETECT ANNUN Fault Detection and 

Annunciation 
D INCLUDE TEMPLATE SPP PRECON PROCESS Precondition Processing 

h. Error Handling - None 

i. Constraints and Assumptions - None 



~V 
'\)~ 

# 

1 

2 

3 

4 

5 

6 

'7 

8 

9. 

10. 

11 

TA~LE 3.2.1.4-1 PM CONTROL 

ITEM DESCRIPTOR 

PPB Buffer A.2.11 
Half Indicator D.19 

Parameter Values A.2.2 
D.3 

Parameter I/O Status A.2.2 
D.3 

Ready Flagl and A.2.11 
Ready Flag2 D.l 

FDA Enable/ A.2.11 
Inhbit Indicator 

Parameter Values A.2.'7 
D.5 

Parameter I/O A.2.'7 
Status D.5 

I PM Cancel Flag A.2.11 
D.20 

Fault Detection and E.3.2.1.6 
Annunciation 
CALL LIST 

CDA Indexes E.3.2.1.4 

PPB Indexes E.3.2.1.4 

MODULE DATA LIST 

ACT SOU RCE/DESTI NA TI ON 

I 

I S2I 

I SDR, SDS, SFS 

I SDA, SDS 

I/O SDA, S2I/SDA 

I STM 

0 CRT, DL 

0 CRT, DL 

I S2I 

L 

L 

L 

-

HAL NAME 

CSAB 3MT _BUF .JIALF 

CSAS_PPBA_VALUE 
CSAS PPBE VALUE 
CSAS=PPBP=VALUE 

CSAS PPBA STATUS 
CSAS-PPBE-STATUS 
CSAS=PPBP=STATUS 

CSAB CMT READY FLAGI 
CSAB= GMT = READY =FLAG2 

CSAB CMT FDA INHIBIT - - -

CSAS FCDM VALUE 
CSAS-FCDAE-VALUE 
CSAS =FCDAP =V ALUE 

CSAS FCDAA STATUS 
CSAS-FCDAE-STATUS 
CSAS=FCDAP=STATUS 

CSAB _CMTYM3ANCEL 

SPM PPBA INDEX 
SPM-PPBE-INDEX 
SPMYPBP=INDEX 

SPM _ CDM _INDEX 
SPM CDAE INDEX 
SPM =CDAP =INDEX 

SPM_PPBA_INDEX 
SPM PPBE INDEX 
SPMYPBP=INDEX 

MML REQT. 
SYMBOL 

I 

= o 
~ 
=-: 
o 
." 

""'" (I) 

~ 

~ 
~ -AI 

t1» 
CL. 

~ 
t1» 
!II -. = = en 
-a 
CD 
n -n 
I» -Q 

= 

wf-' 
·0 

"" .f-' 
.... 0\ . , 
.;0-'1 , "" u; 



( SPM Control 

,~ 

DO UNTIL Determine Which 
PM Cancel PPB Half To Use 
Flag On Fi"g 3.2.1.4-2 

IF 
IF >-PM Cancel 

Then FDA Enable/ 

Flag Off Inhibit Flag 
.On 

Indicate To Data 
Acquisition That 
Buffer Has Been 
Processed 

" Fig 3.2.1.4-6 

Return ) 

~ 

Figure 3.2.1.4-1. PM Control 

10/16/79 
3.2.1.4-4 

Initialize 
CDA 
Indexes 

Move Last Sample 
Of Appropriate Ana-
log Value And Sta-
tus From PPB To 
CDA 
Fig 3.2.1.4-3 

Move Last Sample 
Of Appropriate EU 
Value And Status 
From PPB To CDA 
Fig 3.2.1.4-4 

Move Last Sample 
Of Appropriate Par-
ent Value And Sta-
tus From PPB To 
CDA 
Fig 3.2.1.4-5 

Call 
Precondition 
Processing 
Fig 3.2.1.5-1 

Call (Call List) 
Fault Detection 
Annunciation 
Fig 3.2.1.6-1 

""~ "\ 



Then Initialize PPB 
Indexes In FDA 
Call List 

[ WAIT Fo' 
Ready Flag1 

IF 
PPB Buffer Half 
Indicator = 1 

Else Initialize PPB 5 ,nd,,.., In FDA -1, Call List 

[

WAIT For 
Ready Flag2 

Figure 3.2.1.4-2. Determine PPB Buffer Half 

,,(;) L::)'-
,) '-' 

10/16/79 
3.2.1.4-5 



DO FOR Determine From 

All Sample Rate PPB Header Num-

Sections Of ber Of Entries And 

Analog ppa Samples For 
Section 

if Currently On 
.5 sis Section And Then 
PPB Buffer Half 
Indicator '"' 2 

DO FOR 
All Parameters 
In Sample Rate 
Section 

Figure 3.2.1.4-3. Analog Move 

r6' I. / 

Determine From 
PPB Header Num-
ber Of Entries In 
2nd .5 sis Section 

fncrement CDA 
Index By 1 

Increment PPB 
Index By Number 
Of Samples 

Move Analog 
Value From 
PPB To CDA 

Move Analog 1/0 
Status From 
PPB To CDA 

10/16/79 
3.2.1.4-6 



DO FOR Determine 
All Sample Number Of Entries 
Rate Section And Samples For 
Of EU PPB Section 

I F Currently On 
Then ] s/s Section And 

PPB Buffer Half 
Indicator = 2 

DO FOR 
All Parameters 
In Sample Rate 
Section 

Figure 3.2.1.4-4. EU Move 

Determine From 
PPB Header Num-
ber Of Entries 
In 2nd .5 s/s 
Section 

Increment CDA 
Index By 1 

Increment PPB 
Index By Number 
Of Samples 

Move EU 
Value From 
PPB To CDA 

Move EU I/O 
Status From 
PPB To CDA 

10/16/'79 
3.2.1. 4-7 



DO FOR All Determine 
Sample Rate Number Of Entries 
Section Of And Samples For' 
Parent PPB Section 

I F Currently On 
:5 sis Section And Then 

PPB Buffer Half 
Indicator = 2 

DO FOR 
All Parameters 
In Sample Rate 
Section 

Figure 3.2.1.4-5. Parent Move ' 

Determine From 
PPB Header Num-
ber Of Entries In 
2nd .5 sis Section 

Increment CDA 
Index By 1 

Increment PPB 
Index By Num-
ber Of Samples 

Move Parent 
Value From 
PPB To CDA 

Move Parent I/O 
Status From 
PPB To CDA 

10/16/79 
3.2.1. 4-8 



~ 
'norem,nt PPB ] 
Buffer Half 
Indicator By 1 

I 

Turn Ready ] Flag 1 Off 

,F )-PPB Buffer Half 
Indicator"" 1 

Decrement PPB 
~ Buffer Half 
Else Indicator By 1 

I 

Tum R,odV ] 
Flag 2 Off 

Figure 3.2.1.4-6. Data Acquisition Indication 

10/16/19 
3,2.1. 4-9 
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3.2.1.5 Precondition Processing (SPP_PRECON_PROCESS) 

Date: 
~age 

10/16/79, 

3.2.1. 5 .... 1 

The Precondition Processing analyzes parameter values and statuses (pre
condition inputs) to determine which limit set to use for those parameters with 
multiple limit sets. Limit set selection maybe for a single para~eter or 
a group of parameters. ~~he selected limit Bet is used in subsequent FDA pro
cessing .. 

a. Control Interface - Precondition Proces13ing is CALL'ed by the PM 
Control module (SPM_CONTROL) once per second while FDA is enabled. 

INVOCATION: CALL SPP_PRECON_PROCESS 

b. Inputs - Inputs to this module are spec:ified in Table 3.2.1. 5-1. 
Input data are contained principally in the Parameter Information 
Table (PIT), the Precondition Control Table (PCT), the Precondition 
Group Table (PGT), and the Current Data Array (CDA). 

c. Process Description - The control flow for this module is shown in 
Figure 3.2.1.5--2. When invoked, Precondition Processing sequen
tially processes all precondition groups as described below. 

The warm-up count for each precondition group is initially 
set to the max warm-up value by the SM Preprocessor. When a new 
limit set is selected, the warm-up count is set to 1. This count 
incremented by 1 each time precondition is called, until the warm
up count is equal to the max warm-up value. Then the number of sets 
for the preconditoin group being processed is calculated and saved. 
The index to the set solution block is saved. The subject para
meters are checked for validity (no input errors) and if they are 
determined to be valid, processing continues; otherwise, processing 
of this precondition solution is inhibited. The prime limit set 
(No.1) is selected for the affected group of parameters and a 
one is ascribed to the number of limit sets selected. An interpreter 
technique is utilized to solve precondition solutions. The final 
l:Lmit set selection is made based on the precondition solutions. 
This procedure is repeated for all precondition groups. 

The input parameter validity check (Figure 3.2.1.5-3) records 
input errors for parameters contained in each set. The number of 
parameters in each set, the parameter type, and CDA index are saved. 
Depending on the parameter type, the appropriate I/O status flag from 
the CDA is stored in the invalid indicator. 

The interpreter technique (Figure 3.2.1. 5-4) is utilized to 
perform the actual precondition solution. This technique uses a 
generalized routine including predefined parameter and logical 
o:f?eration codes found in the PCT to arrive at the precondition 
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solution. For the analog and EU parameter types, the status flag is 
set equal to the combined high and low limit sense flags. For the 
discrete type, the status flag is set equal to the discrete value. 
A parameter condition flag is turned on or off depending on the para
meter operation code and the status flag (see Figure 3.2.1.5-5). The 
parameter condition flag is set to 1 if the parameter value agrees 
with the parameter Op Code. Otherwise it is set to a zero. For 
instance, if the Parameter' Op Code is in-limit then the parameter con
dition flag is set to one. The Precondition Grouping (Figure 3.2.1.5--6) 
actually provides the precondition solutions. The Parm Op Code 
indicates which test (=0, =1 in-limits, out-of-limits) should be 
performed on each input parameter. The logical Combination (COMB) 
Op Code indicates that logical combination (and, or) should be per
formed on the results of the parameter tests. 

In the case of precondition expressions of the form, ('A=l' or 
'B=O') and ('C=O' or 'D=l') where the operators are parenthetically 
grouped and where solution of the expression would result in a different 
result were the grouping attribute not recognized, those components of 
the expression within the groups are solved first, then the entire 
expression is solved, left to right. The following example demonstrates 
precondition grouping and the algorithm for obtaining a set solution. 
Assume A and B are discrete parameters, C is an analog parameter, and 
D is an EU parameter. Furthermore, the set solution expression is 
'A=O' or ('B=l' and 'C=IL') and 'D=OL' where IL is in limits and OL 
is out of limits. A=O assumes a value of 1 if discrete A has a value 
of O. Similarly, in-limit value, 'C=IL' will have a binary value of 
1. The set solution expression will be coded as follows. 

Parm Op 
Parameter Code 

A 1 

B 2 

C 3 

D 6 

Definition 

=0 

=1 

Analog, In 
Limit 

EU, Out of 
Limit 

Comb of 
Code 

Or 

Or 

And 

And 

Position in 
Parenthesized Group 

First 

Last 

The sequential steps for the above set solution expression follows. 
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Step 

1 
2 
3 

L~ 

5 
6 
7 

8 

1 

Symbology 

Sl 
S 
( ) 

[ ] 
OR 
AND 
IL 
OL 

Sl=O 
S=l 

Partial Set Solution 
Set Solution 

S=S or [A=Q] 
s=o or [A=QI 
S= ~=~ 
OPSAVE=OR 
81= .,B=iJ 
Sl= ~=:!I and @=I~ 
S=S OPSAVE Sl 
S='A=O' or ('B=l' and 
S=S and rP=Ot~ 
S= I[i=Qj .or \ ~~:y and 

'C=IL') 

I9=IrJ) and W=orJ 

Partial Set Solution 
Set Solution 
Grouping 
Parameter Op Code Expressed as a Logical Statement. (Enclosed). 
'OR' Combination Op Code 
'AND' Combination Op Code 
In Limits 
Out of Limits 

The final limit set selection is made as shown in Figure 3.2.1.5-7. 
If the result of the precondition solution for a particular set is 
true, an indicator is stored in the PCT indicating the set selected 
for this precondition group. If the precondition operation indicates 
that more than one solution was satisfied, the prime limit set is 
selected for the affected group of parameters. Then the Precondition 
Group Table is referenced so that the limit set selected may be 
changed for all parameters contained in the affected group. 

If no limit sets are resolved by the Precondition Process, the 
prime limit set is selected. 

If the limit set selected from the precondition solution changes 
from the last selection and the max warm-up time is ended, the active 
limit set number in the PIT f0l' each a:fected analog or EU parameter 
must be updated. The current noise count is reset to zero and the 
hard fail indicator and FDA bypass indicator are reset to off . 

. If the parameter affected by the precondition solution is a dis
crete, thec1).rrent noise count is reset to zero, the active limit set 
is updated, and the hard fail indicator and FDA bypass indicator for 
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that parameter are reset to Off in the Discrete Measurement Subentry 
Table (DMST - a subset of the discrete parent word PIT). The parent 
word entry for that discrete is then located in the PIT and the 'MASK2' 
portion of that entry is changed and the parameter count field (if 
that parameter is currently in a max good or fail state) is updated. 
(Mask 2 contains the limit status of the parent while parameter count 
is an internal indicator used by the limit sense routine to determine 
if it is necessary to perform limit sensing on the discretes.) 

If the limit set selected from the precondition solution changes 
from the last solution for the first time (no warm-up time expired)~ 
the warm-up time is set to one. FDA is disabled for all parameters in 
the group by setting the FDA bypass flag to ON in the PIT. Also, the 
limit sense indicators are disabled (set off). Finally the last set 
selected is set to 0, indicating the start of warm-up time. 

d. Outputs - Outputs from this module are specified in Table 3.2.1.5-1. 

e. 

Outputs affected by the Precondition Processing routine consist of 
the last solution indicator in the PCT and other items contained in 
the PIT. The PIT fields, as updated by Preconditioning, control later 
processing by the FDA routine. 

Module References - None 

f. Module Type and Attributes 

Type: External Procedure 
Attributes: Default (serially reusable with no protective mechanism) 

g. Template References 

D INCLUDE CSAPCT 
D INCLUDE CSAPIT 
D INCLUDE CSACDA 

Precondition Tables (PCT and PGT) 
Parameter Information Table (PIT) 
Current Data Array (CDA) 

h. Error Handling - Precondition Processing performs the following types 
of error detection/processing: 

e If any parameter input to any set of that precondition solution 
is found with an invalid parameter validity indicator, further 
processing of that solution is inhibited and the prime limit set 
(limit set 1) is chosen for all parameters affected by that solu
tion. 

e If more than one limit set is selected during processing of a 
. particular solution, processing will select the prime limit set 
for all parameters affected by that solution. 
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• If no limit set is selected during processing of a precondition 
solution, the prime limit set is selected. 

1. Constraints/ Assmnptions 

• A maximum of three limit sets may be specified for any preconditon 
solution. 

• The prime limit set is always limit set one. 

• A maximum of four parameters may be specified in a precondition 
solution to select a limit set. 

• Only one level of parenthesis is permitted for a precondition 
solution. Below are examples of valid and invalid precondition 
equations for a single set. Figure 3.2.1.5-1 shows more example 
precondition relationships. 

A=l OR B=l AND C=l OR D=OL* Valid 

(A=l OR B=l) AND C=l OR D=OL Valid 

(A=l OR B=l) AND (C=l OR D=OL) Valid 

A=lOR (B=l AND (C=l OR D=OL)) - Invalid, 2 levels of 
parentheses 

*OL = Out of Limits 
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EXAMPLE PARAMETER RELATIONSHIP IN PRECONDITION PROCESS 

Precondition Precondition Set Predefined Limit Sets 
Grou£s Solutions Set Low High 

_#- Limit Limit 

v45T0320A GRPA V92X0621X=1 1 175 212 

V92X0622X=1 2 185 222 

V92X0623X=1 3 195 238 

V61P2700A (V61S2704E=1 and V61K2711Y=1) 1 50 75 
or V61S2709E=1 

GRPB 

(V6152709~=0 and V6152704E=O) 2 20 
or (V6152704E=1 and 

. V6IK2711Y=0) 

V61R2722A Same as V6IP2700A, Set 1. 1 550 

Same as V61P2700A, Set 2 2 20 

Set solutions in group A are evaluated in. three unique logical expressions to 
select either limit set 1, 2 or 3 for FDA'd parameterV45T0320A. 

Set solutions in group B are evaluated in two unique.logical expressions to 
select either limit set 1 or 2 for FDS'd parameters V61P2700A and V61R2722A. 

Figure 3.2.1.5-1 

/.~\ 

\ 
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16 

TABLE 3.2.1.5-1 PRECONDITION PROCESSING 

ITEM DESCRIPTOR 

Number of precondition A.2.5 
groups 

Number of parameters in I A. 2.5 
group 

Number of parameters in I A.2.5 
each set solution 

Warm-up count I A.2.5 

Max warm-up value A.2.5 

Last Limit set selected I A.2.5 

CDA index of each pre_ f A. 2. 5 
condition parameter 

Index into PGT I A. 2.5 

PIT index for limit 
sensed parameters 

I Active Limit set 

. Current Noise Count 

Hard Fail Indicator 

FDA Bypass Indicator 

Parameter Values 

I/O Validity Flag 

Number of Limit Sets 
Selected 

A.2.6 

A.2.l 

A.2.l 

A.2.l 

A.2.l 

A.2.7,D.4,D.5 

A.2.7,D.4,D.5 

E 

ACT 

I 

I 

I 

I/O 

I 

I/O 

I 

I 

I 

o 

o 

o 

o 

I 

I 

L 

MODULE DATA LIST 

SOURCE/DESTINATiON 

SFD 

SFD 

SFD 

SFD 

SDA,SFD 

SDA,SFD 

HAL NAME 

CSAS PCT PRECOl{DS 

CSAS~CT~ARMS_IN_GROUP 

CSAS~CT_NUMPARMS_INSET 

CSAS-YCT_WARMUP_COUNT 

CSAS _PCT _MAX_WARMUP 

CSAS_PCT_LAST_SOLUTION 

CSAS_PCT_CDA_INDEX 

CSAS~CT_GROUP_INDEX 

CSAS_PGT~IT_INDEX 

I' CSAS-YITA_ACT_LIM_SET 
CSAS PITE ACT LIM SET 
CSAS-PITS-ACT-LIM-SET 
CSAS -PITA-CUR -N CT 
CSAS-PITE-CUR-N-CT 
CSAS-PITS-CUR-N-CT 
CSAS-PITA-HARDFAIL 
CSAS -PITE -HARD -FAIL 
CSAS-PITS-HARD-FAIL 
CSAS-PITA-FDA BYPASS IND 
CSAS=rITE=FDA=BYPASS=IND 
CSAS PITS FDA BYPASS IND 
CSAS-FCDAA VALUE -
CSAS -FCDAE-VALUE 
CSAS-FCDAP-VALUE 
CSAS-CDAP VALUE 
CSAS -FCDAA 10 
CSAS-FCDAE-IO 
CSAS-FCDAP-STATUS 
CSAS-CDAP STATUS 
SPP_PRECON_NO_LS_SEL 

MML REQT. 
SYMBOL m 
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o 
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~ 

en 
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o 
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o 
CD 
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17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

TABLE 

ITEM 

Invalid Indicator 

Number of Sets 

Index into Parm Set 
blocks (Set Solution 
(Index) ) 

Parm Type 

Status Flag 

Parm OP Code 

Logical Comb OP Code 

Partial Set Solution 

Set Solution 

Parm Condition Flag 

Max Noise Count 

Limit Set Selected 

DMST Parent Position 

Discrete Position in 
Parent 

Discrete Limit Sets 

Parm Count 

\ 

DESCRIPTOR 

E 

E 

A.2.5 

A.2.5 

E 

A.2.5 

A.2.5 

E 

E 

E 

A.2.1 

E 

A.2.6 

A.2.6 

A.2.6 

A.2.1 

MODULE DATA LIST 

ACT SOU RCE/DESTI NATION 

L 

L 

I 

I 

L 

I 

I 

L 

L 

L 

I SFD 

L 

I 

I 

I 

o 

\. 

j 

H.A.L NAME 

SPP ~NVALID _IND 

SPPyCT_NUM_SETS 

CSASYCT_PARM_SET_INDEX 

CSASYCT_TYPE 

SPP-,-STATUSYLAG 

CSAS_PCT_PARM_OPCODE 

CSASYCT_LOG_COMB_OPCODE 

SPPYRECON_SET_SOLl 

SPPYRECON_SET_SOL 

SPP_PRECON_COND 

CSAS PITA MAX N CT 
CSAS-PITE-MAX-N-CT 
CSAS=rITS=MAX=N=CT 

SPP_PRECON_LS_SEL 

CSAS_PGT_DMST_POS 

CSASYGTYOSITION 

CSASYITP_LIM_STATUS 

CSAS_PITP_PARM_CT 

MML REQT. 
SYMBOL m 

Q 
Q 
:.; .. 
Q 

""" ~ 
C/) 

~ 
~ 
CD -CIa _. -CD 
CL. 

C 
CD 
en _. 
= = 
fI) 

'C 
CD 
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I» -C 
= 
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" " "" <i-<1l <1l 

wf-' 
• 0 
f\) __ 

• f-' 
f-'(J; 

· -'" ...., I 'D 
00 



TABLE 

# ITEM DESCRIPTOR ACT 

33 MASK 2 A.2.1 I/O 

34 Limit Sense High Indi- A.2.1 0 
cat~r 

35 Limit Sense Low Indi- A.2.1 0 
cat~r 

~~ 
~ 

I I 

~ 
~ 

, 

MODULE DATA UST 

SOU RCE/DESTI NATION HAL NAME MML REOT. 
SYMBOL 

CSAS PITP l-IASK2 

SFD CSAS _PITA _ LUIHI 

SFD CSAS_PITE_LIMLO 

I:D 
o o 
=-= --." ..... 
en 
a: 
~ 
CD -At _. -CD =
~ 
CD 
fit _. 
=::s 
en 
'a 
CD 
n -_0 
n 
I» -CO 
::I 

;!'lii' 
~ct
It .. 

w ..... ",0 . '-....... . '" VI',-" 
",\0 



( Enter 

DO FOR IFW U )-I = 1 To Number _ amr p. 
)---1 Count<Max . 

Of Precondition . Warm-Up Valve 
Groups in PCT 

Return 

Then Increment 
Warm-Up 
Count by 1 

Calculate Number 
Else Of Sets For This 

Precondition 
Group 

Save In Integer 
Form The Set 
Solution Index 
For This Precondi 
tion Group 

Perform Validity 
Check 
Figure 3.2.1.5-3 

IF All Input }-
Parameters Valid 
(In Valid Indicator. 
= Off) 

Perform Limit 
Set Selection 
Figure 3.2.1.5-7 

Perform 
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Then Interpretor 
Technique 
Figure 3.2.1.5-4 

Select Prime Limit 
Else Set, (No.1) 

~;';;";;"--t 0 Set No. Of Limit 
Sets, Selected To 
One 

Figure 3.2.1.5-2. Precondition Processing 



C7 
d 

Set Invalid 
Indicator 
To Off 

I • 

DO FOR All 
Sets For This Save In Integer H DO FOR All 
Condition Group Form The Number Parms For This 
\Nh~le Invalid Of. Parameters In . ~t .While . Invalid 
Indlcater Is Off IThls Set I I indIcator. Is Off I 

Convert Parm 
Set Index, Parm 
Type And CDA 
index To integer 

Save In Integer 
Form 
o Parm Type 
o CDA Index 

Set Invalid, 
1 = FDA Analog I Indicator Equal 

·To Analog CDA 
I/O Validity Flag 

I I I Set Inval id 
2 = FDA 'EU Indicator Equal 

To EU CDA 
I/O Validity Flag 

\ I 
DO CASE ;
For Parm 

3 = FDA Discrete 

Set Invalid 
Indicator Equal 
To FDA Discrete 
CDA I/O Validity 
Flag 

Type 

Increment 
Parm Set 
Index By 1 

Figure 3.2.1.5.3. Validity Check 

Set In Valid 
.4 = 1\IC?n-FDA Indicator Equal 

Discrete To Non-FDA 
Discrete CDA I/O 
Validity Flag WI-' 

o 
1\)---

I-' 
I-' 0'\ 

----\Jl-..:] 
1\0 
I-' 
I-' 



o 

DO FOR 
All Sets 

\ 
/ 

initialize To 0 

• Partial Set 
Solution 

• Set Solution 

I 
DO FOR 
All Parm 
This Set 

IF Set 
SOlution Resutt 
Is Non-Zero 

Then 

DO CASE 
For Given 
Par Type 

Save In 
Integer Form 
The OP Code 
For This Parm 

Perform Parameter 
Interrogation . 
Figure 3_2.1.5-5 

Save In Integer 
Logical Comb 
OP Code 

Set Limit Set 
Selected To This 

) I Set, Bump No. 
Limit Sets Selected 
By 1 

1 = FDA Analog 

2 = FDA EU 

3 = FDA Discrete 

4 = Non-FDA Discrete 

Figure 3.2.1.5-4. Interpreter Technique 

'! 

Set Status Flag 
Equal To Sum Of 
Limit Sense High 
And Limit Sense 
Low To Integer 
From FDA Analog 

'CDA 

Set Status Flag 
Equal To Sum 
Of Li mit Sense 
High And Limit 
Sense Low To 
Integer From FDA 
EU CDA 

Set Status Flag 
Equal To Discrete 
Value From FDA 
Discrete CDA 

Set Status Flag 
Equal To Discrete 
Value From Non
FDA Discrete CDA 

Perform 
Precondition 
Grouping 
Figure 3.2.1 .5-6 
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w 
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1\)0 . ---1--'1--' 
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I\) 



~t~'g Condition 
Flag To Off 

IF 1)-Operation Code 
Is1,3,Or5 

i 
I 
I 
I 
I 
I 
I 
I 
I L. __ 

OP Code 
1 
2 
3 
4 
5 
6 

Then 

Else 

Definition 
Discrete = 0 
Discrete = 1 
Analog In Limits 
Analog Out Of Limits 
EU In Limits 
EU Out Of Limits 

IF Status 
Rag Is A Then 

Zero 

IF Status 
Then 

Flag Is A 
One 

Figure 3.2.1.5-5. Parameter Interrogatio!" 

Set Parm 
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Condition 
Flag To 
On 

Set Parm 
Condition 
Flag To On 
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IF P"m )_ 
Part Of 
Parenthesized 
Group 

'\ 

--// 

Then-
roo--
, 

Else !!' Lng;,,1 Co) 
'---- OP Code An 

'OR' (Code<-3t ' 

Else 

Save Combin-
Then ati on OP Code 

For Parenthesized 
Group 

I 
IF F;~t P."" 't Then 
Of Parenthesized Partial Set Solu-
Group tion Is Made Equal 

To Parameter 
Condition Flag 

Else !!' Ln,;,,1 CO~7-
OP Code An 'OR' 

, 
(Code<3) 

Set Sol uti 0]1 Is 
Made Equal To IF Last Parm Then !!' ",,,ed Ln';,} The Set Solution In Parenthesized !"omb OP Code 
OR'ed To Parm Group ~n 'OR' (Code<3 
Condition Flag 

Set Solution Is 
Made Equal To 
Set Solution 
AND'ed To Parm 
Condition Flag_ 

Figure 3.2.1.5-6. Precondition Grouping 

\ 

Partial Set Solu-
tion Is Made Equal 

Then To The Partial Set 
Solution 'OR'ed To 
The Parm Condition 
Flag 

Partial Set Solution 

Else 
Is Made Equal To 
The Partial Set Solu-
tion 'AND'ed' To 
Parm Condition Flag 

Set Soluticn Is 

Then Made Equal To 
The Set Sol uti on 
'OWed' To Partial 
Set Solution 

Set Solution Is 

Else 
Made Equal To 
The Set Sol uti on 
'AND'To Partial 
Set Solution 
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IF 
Number Of Umit)~ __ -I 
Sets Selected Is 
Not Equal 1 

Current Set 
Selected Is 
Umit Set 1 
(PRIME) 

Then 
~ 

IF Current H >-' Ii mit Set Selected !!' Max Warm-Up , 
Not Same As Last = 0 Or Last Set 
Umit Set Selected Is 0 . 
Selected 

~ 

Change Last Umit 
Set Selected To 
Current Urnit Set 
Selected (peT) 

I 
DO FOR H Convert This 
All Parms Affecte Parameter's PIT 
By This Precon Index To Integer 

lSo!LrtJon (P!T) I 

I 
IF Parm 
Type=O 
(Discrete) 

Then .----
Perform Discrete 
Limit Update 
Figure 3.2.1.5-8 

Then 
r--

Else 

• Set Active UmitSe~ I 
• Zero Noise Count -
• Reset Hard Fail ndicator 
• Set FDA By-Pass Indicator 

To DFF 
(Analog Section) (PIT) 

• Set Active Limit Set 
• Zero Noise Count 
• Reset Hard Fail Indicator 
• Set FDA By-Pass Indicator 

To OFF (EU Section) (PIT) 

Set FDA By- ! 
Then Pass Indicator 

To On (Discrete 
Set Warm-Up 
Count Equal 
To I (peT) 

DO FOR All t-J Parms Affected IF Section) 
f-------I By This Precondi-

tion Solution 
(PIT) _ 

I 
Set Last 
Set Selected 
To 0 
(peT) 

Parm Type=O 1---_--..... 
Discrete 

Disable Limit 
Sense Low 
Indicator (PIT) Then 

~ 

~ 
IF Parm 
Type=l 
(Analog} lE0-~ 

Figure 3.2.1.5-7. Limit Set Selection 

Set FDA By-Pass 
ndicator To ON. 
Set Umit Sense High 
and Limit Sense Low 
Indicators to OFF 
(Analog Section) (PIT) 

Set FDA By-Pass 
Indicator To ON. 
Set Umit Sense High 
And Limit Sense Low 
Indicators to Off. 
(EU Section) (PIT) 
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.' 0 I\) ___ 
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f-' 0"\ 
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I \0 
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Convert DMST 
Parent Position 
From PGT To 
Integer 

Convert Discrete 
Position In 
Parent To 
Integer 

IF Current 
Noise Count EQ 
Max 'N' Count 

Update Mask2 (PIT); 
Zero Current Noise 
Count (DMST); Set 
Hard Fail Indicator 
And FDA By-Pass 
Indicator Off (DMST) 
Update Active Limit 
Set (DMST) 

Decrement 
Then Parent Word 

Parameter 
Count (PIT) 

Figure 3.2.1.5-8. Discrete Limit Update 
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3.2.1.6 Fault Detection and Annunciation (SFD_FAULT_DETECT_ANNUN) 

10/16/79 

3.2.1.6-1 

The Fault Detection and Annunciation (FDA) function executes cyclically, 
when enabled, to perform the limit sense and false alarm avoidance functions on 
parameters that have limits defined and to initiate the annunciation process for 
those which have failed. 

a. Control Interface - FDA is CALL'ed by the PM Control Module (SPM 
PEHFORM_MON_CONTROL) while FDA is enabled. -

Invocation: CALL SFD FAULT DETECT ANNUN (Analog PPB Pointer,EU PPB 
Pointer,-Discrete Parent PPB Pointer) 

b. ~~ - Inputs to FDA are PPB pointers passed in the Call list as 
diBcussed above and various table entries of information needed to 
perform fault detection and annunciation on each parameter. Parameter 
values and corresponding I/O statuses are located in the Para:rp.eter 
Processing Buffer (PPB). Other information such as noise counts, 
limit status flags, limit values for discrete parameters~ pointers to 
various tables and annunciation information is located in the Parame
ter Information Table (PIT). Limit values for analog and EU parameters 
reBide in the Limit Sense Table (LIT). All such table information 
reBides in COMPOOL and is further described in Table 3.2.1.6-1. 

c. Process Descrip~tion - The control flow is presented in Figures 3.2.1.6-1 
through 3.2.1.6-:-7. The Fault Detection and Annunciation (FDA) module. 
is a table driven processor. When initiated from PM Control, FDA 
aceesses the Parameter Information Table (PIT) and initiates processing 
on the first entry in the PIT. Every sample of a parameter is processed. 
Parameter samples are buffered by the Data Acquisition module in the 
Parameter Processing Buffer (PPB). 

Aceess into the PPB is gained through the PIT. This accessing is not 
done by means of an index in the PIT for each parameter, but rather a 
mapping scheme which relates the location of a parameter in the PIT 
to its location in the PPB. The PIT is organized into 9 sections -
3 blocks (a block each for analogs, EU, discretes) of 3 groups each 
(5 sis, 1 sis, .5 sis). The.5 sis group if further subdivided into 
two sections - one for those parameter samples acquired in Data Acquisi
tion cycles 1-5 and one for those acquired in Data Acquisition cycles 
6-10. The PPB :t s also organi zed into 9 blocks with the same arrangement; 
hmrever, the PPB is further subdivided such that parameter samples 
acquired in Data Acquisition cycles 1-5 are located in the 1st half of 
the PPB and samples acquired in Data Acquisition cycles 6-10 are located 
in the 2nd half of the PPB. On any entr.r to FDA, data is processed from 
either the 1st half of the PPB or the 2nd half as determined by PPB 
pointers passed to FDA in the CALL list. 
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Parameters that have both ALARM CLASS 0,3 or 4 and ALARM CLASS 2 
limits specified have two PIT entries and respective PPB entries such 
that the ALARM CLASS 2 limit entry follows the ALARM CLASS 0,3 or 4 
limit entry. Thus, all FDA processing is performed on both entries, 
as if they were different parameters. 

FDA processing is performed serially on all analog parameters, all EU 
parameters, then all dis crete parent words (Figure 3. 2.1. 6-1) . The 
logic and control of analog and EU processing is identical and thus 
discussed but once. Applicable control flows are Figures 3.2.1.6-2, 
3.2.1.6-3 and 3.2.1.6-4. It should be noted that the processes use a 
unique portion of the tables - PPB, LIT, PIT and CDA. The HAL/S 
NAMECOPY facility is utilized to .manipulate table pointers such that 
portions of both the analog and EU tables (PIT and PPB) mav be ref
erenced by the same identifiers. This allows usage of the same routine 
to process both analog and EU parameters. In some instances, unique 
identifiers must be used since the table entries are different data 
types. For example, analog parameter values in the PPB are integer 
whereas EU values are scalar. 

Discrete processing is unique and thus discussed separately. 'Applicable 
control flows are Figures 3.2.1.6-5, 3.2.1.6-6 and 3.2.1.6-7. 

Analog/EU Processing (Figure 3.2.1.6-2) 

FDA interrogates the "FDA BYPASS" indicator in the PIT entry for each 
parameter to determine if FDA processing is bypassed for that parameter. 
The "FDA BYPASS" indicator is set on by precondition processing for each 
parameter of a group during group "warmup" and reset by precondition pro
cessing when "warmup" is completed (ref. Section 3.2.1.5). In any case, 
parameters with the "FDA BYPASS" flag enabled do not undergo FDA pro
cessing; however, the last sample and associated I/O status are moved 
from the PPB to the CDA, and the limit status indicators are cleared. 
FDA processes successive PIT entries similarly until a parameter that 
is not bypassed is found. All samples from one second of data are pro
cessed for that parameter as follows (see Figure 3.2.1.7-3): 

Status flags in the PPB are checked to d~termine if the parameter 
sample is valid. If a sample is invalid, further FDA processing 
of that sample is skipped. Limit sense processing is thus per
formed on all valid samples of that parameter. FDA obtains the 
current sample from the PPB and the' current limit values from the 
Limit Table (LIT). An indicator of the current limit set is found 
in the PIT entry for this parameter. The current value is compared 
to the high limit, then the low limit. If either of these com
parisons results in an indication that the current value is beyond 
one of the limits, the parameter is determined to be out of limits. 
Noise filtering is then performed (see Figure 3.2.1.6-4). 
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If the limit status for this parameter has. changed from in limits 
to out of limits (or vice versa), the current noise (n) count is 
reinitialized and the limit status for this parameter is updated 
in the Analog/EU portion of the PIT. Checks are then made on the 
parameter'::; n count and the limit status and annunciation status 
to determine if annunciation should be enabled. A limit failure 
is annunciated only if three conditions have been met: 

1. This parameter has failed limit sense processing n (maximum 
no~se count) consecutive times. 

2. Annunciation for this parameter is not inhibited (Annuncia
tion Inhibit indicator in PIT is off). 

3. This parameter is not currently in a "hard fail" state -
i.e., it has not previously been out of limits or it was 
out of limits and subsequently came into limits In' conse
cutive times. (Hard Fail Indicator in PIT) 

Annunciation is enabled by issuing a User Interface Macro. Inputs 
to the Macro are an index to a system Fault Message Parameter Table 
(FMPT) and a limit status indicator. The FMPT index resides in the 
PIT entry of each parameter. Annunciation for ALARM CLASS a para
meters causes no alarms or fault messages to be generated. 

When the last sample of a parameter has been processed, FDA moves 
that sample and its associated I/O status to the FDA CDA. Pro
cessing continues on all analog/EU parameters (PIT entries) until 
all have been processed. 

Discrete Parent Processing (Figure 3.2.1.6-5) 

Discrete FDA processing of parent words is similar to analog/EU pro
cessing except there is no "FDA BYPASS" logic with discrete parents. 
A "FDA BYPASS" indicator is associated with each parameter within a 
parent and is discussed later. All samples from one second of data are 
processed for each discrete parent as follows· (see Figures 3.2.1. 6-5 
and 3.2.1. 6-6): 

r/o Status flags in the PPB are checked to determine if the parent 
word sample is valid. If the sample is invalid, further FDA pro
cessing of that sample is skipped. Limit sense processing is thus 
performed only on all valid samples of that parameter (Figure 
3.2.1. 6-6) . 

The FDA parameters within a parent word are isolated by using MASK I 
in the parent word PIT entry and the parent word is limit sensed. 
If any parameter within the parent word is out of limits, or the 
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Parameter Count (number of parameters within the parent that 
have reached max 'n' count) does not equal the number of 
FDA parameters within the parent, limit sensing is performed on 
each discrete within the parent. The Discrete Measurement Subentry 
Table (DMST) is used to control limit sensing and noise filtering 
for the discrete parameters. The parent word's PIT entry contains 
a pointer to the sequential DMST entries for the parent word. 

The "FDA BYPASS" indicator in the DMST is interrogated to deter
mine if this discrete parameter is to be FDA processed. If the 
parameter is to be FDA processed, Discrete Measurement Limit Sen
sing and Noise Filter is performed (Figure 3.2.1.6-7). The 
current value of this parameter sample is compared to its "expected" 
limit in the MASK 2 entry in the PIT to determine the current limit 
state. The 'expected' state of MASK 2 can either be set to the 
'should be' or 'should not be' state according to the state of the 
discrete described below. ~he SM Offline Preprocessor initializes 
discrete limits to the 'should be' state. If the current limit 
status differs from the last sample of this parameter, the 'n' count 
is reinitialized and the limit status for this parameter is updated 
in the limit status field of the PIT. If this parameter changed 
from a maximum good state (has been within limits 'n' consecutive 
times) to a fail state or from a hard fail state to an in limits 
state, the Parameter Count of this parent word is decremented. 
Once the parameter's current noise count equals the maximum noise 
count, the 'Parent Word Parameter count' is incremented. If a fail 
state has occurred, the User Interface Annunciation Macro is issued 
provided the 'Annunciation Inhibit Indicator' and the 'hard fail 
indicator' are off. The hard fail indicator is then turned on and 
the 'should be' state in MASK 2 is changed to the 'should not be' 
state. This is done to avoid limit sense processing on individual 
discretes once they reach a hard fail state. 

If the parameter has reached a maximum good state, a check is made 
to see if the hard fail indicator is on. If so, the 'should not be' 
state in MASK 2 is changed back to the 'should be' state and the 
hard fail indicator is reset. 

When the last sample of a parent word has been processed, that sample 
and its associated I/O status are moved from the PPB to the CDA. The 
limit status is moved from the PIT to the CDA. Processing continues on 
all parent words (PIT entries) until all have been processed. When 
Discrete Parent processing is complete, FDA returns control to the 
CALLing function (PM Control). 



10/16/79 
3.2.1. 6-5 

BOOK: OFT SM Detailed Design Specification 

d. Outputs - Outputs from this module are specified in Table 3.2.1.6-1. 

e. Module References - Process 

DMAMAC 

Section Reference 

A System Software external procedure 
called when parameter fault annuncia
tion is enabled by FMP STAT macro. 

f. Module Type and Attributes 

Type: External Procedure 
Attri"butes: Default (serially resusable with no protective mechanism). 

g. Template References 

D INCLUDE TEMPLATE 
D INCLUDE CSACDA 
D INCLUDE CSAPIT 
D INCLUDE CSAPPB 
D INCLUDE CSALIT 
D INCLUDE DMA#MACS 

CDL ANNUN - Systems Serv~ces Annunciation Compool 
- -Current Data Array (CDA) 

Parameter Information Table (PIT) 
- .Parameter Processing Buffer (PPB) 

Limit Sense Table (LIT) 
Systems Services error annunciation macro 
replace statements 

D INCLUDE SMSTAT Status field replace statements 
D INCLUDE TEMPLATE DMA MAC - Systems Services Annunciation routine 

h. Error Handling - None 

i. Constraints and Assumptions - None 
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TA!!LE 3.2.1.6-1 FAULT DETECTION AND ANNUNCIATION 

ITEM 

Analog PPB Pointer 

EU PPB Pointer 

Discrete Parent PPB 
Pointer 

PIT Index 

PPB Index 

Parameter Type Indicator 

Number of Entries in 
Each Sample/Second 
Section of PIT 

Number of Samples 
Buffered in PPB for 
Each Sample/Second 
Section of PIT 

PPB Buffer Half 
Indicator 

Parameter Values 

FDA Bypass Indicator 

Limit Status Indicators 
(High/Low) 

Parameter I/O Status 

Parameter Limit Status 

Parameter Values 

Current Limit Table 
Index 

DESCRIPTOR 

E 

E 

E 

E 

E 

E 

A.2.1 

A.2.1 

A.2.11 
D.19 

A.2.2 
D.3 

A.2.1 

E 

A.2.7 
D.5 

A.2.7 
D.5 

A.2.7 
D.5 

E 

ACT 

I 

I 

I 

L 

L 

L 

I 

I 

I 

I 

I 

L 

o 

o 

o 

L 

MODULE DATA LIST 

SOURCE/DESTI NATION 

CALL LIST 

CALL LIST 

CALL LIST 

S2I, SPM 

SDA, SDS, SFS 

SPP 

SPP, CRT 

SPP, CRT 

SPP, CRT 

.~ 

HAL NAME 

SFD_PPBA_HALF 

SFD _PPBE _HALF 

SFD YPBP _HALF 

SFD PIT 

SFD PPB 

SFD_PARM_TYPE 

CSAS PITA NUM ENTRIES 
CSAS-PITE-NUM-ENTRIES 
CSAS=PITP=NUM=ENTRIES 

CSASPITA NUM SAMPLES 
CSAS-PITE-NUM-SAMPLES 
CSAS=PITP=NUM=SAMPLES 

CSAS_CMT_BUF_HALF 

CSAS PPBA VALUE 
CSAS-PPBE-VALUE 
CSAS =PPBP =V ALUE 

CSAS PITA BYPASS IND 
CSAS-PITE-BYFASS-IND 
CSAS=PITE~YFASS=IND 

SFD LIMIT HI 
SFD=LIMIT=LO 

CSAS FCDAA· STATUS 
CSAS-FCDAE-STATUS 
CSAS=FCDAP=STATUS 

CSAS FCDAA STATUS 
CSAS-FCDAE-STATUS 
CSAS=FCDAP=LIM_STATUS 

CSAS FCDAA VALUE 
CSAS -FCDAE -VALUE 
CSAS =FCDAP =V ALUE 

SFD_LIM 

MML REOT. 
SYMBOL = Q 

Q 
::l1li: ., 

Q 
~ 
-t 
en 
3: 
~ 
til -C» ---til 
Q. 

~ 
til 
en 

CCI = en 
-= CD 
n -n 
I» -CI = 

"\ 

/ 

w~ 
• 0 
f\)'-

f-' G\ . '-
",...., ,,,, 
'" 



.--
~) 
J 

# 

17 

IS 

19 

20 

21 

22 

23 

24 

25 

26 

27 

TAISLE 3.2.1.6":1 FAULT Al'HJ Al,'NlJNCIATION (Cont'd) 

ITEM DESCRIPTOR 

Active Limit Set A.2.1 I 
Limit Table Index A.2.1 

Parameter I/O Status A.2.2 
D.3 

Analog/Eu Limit Values A.2.S 

Parameter Limit Status A.2.l 

Current Noise Count A.2.l 
D.1O 

Maximum Noise Count A.2.l 

I D.ll 

Annunciation Inhibit A.2.l 
Indicator D.ll 

Hard Fail Indicator A.2-.l 
D.1O 

FMPT Index A.2.l 

MASKl (Mask of FDA' d A.2.l 
bits in parent word) 

MODULE DATA LIST 

ACT SOURCE/DESTINATION 

I SPP 

I 

I SDA, SDS 

I STM 

I 

I STM, SSP 

I STM 

I STM 

I STM, SFP 

0 

I 

HAL NAME 

CSAS PITA ACT LIM SET 
CSAS -PITE -ACT-LIM - SET 
CSAS=PITS=ACT=LIM=SET 

CSAS PITA LIM TAB INDEX 
CSAS-PlTE-LIM-TAB-INDEX 
CSAS=PITS=LIM~AB=INDEX 

CSAS PPBA STATUS 
CSAS -PPBE -STATUS 
CSAS YPBP =STATUS 

CSAS LIT ANALOG LOW LIMIT 
CSAS-LIT-ANALOG-HIGH LIMIT 
CSAS-LIT-EU LOW-LIMIT 
CSAS=LIT=EU=HIGH_LIMIT 

CSAS PITA LIMIT HIGH 
CSAS-PITA-LIMIT-LOW 
CSAS-PITE-LIMIT-HIGH 
CSAS -PlTE -LIMIT Low 
CSAS =PITP = LIM_STATUS 

CSAS PITA CUR N CT 
CSAS-PlTE-CUR-N-CT 
CSASYITS=CUR=N=CT 

CSAS PITA MAX N CT 
CSAS-PlTE-MAX-N-CT 
CSAS=PITS=MAX=N=CT 

CSAS PITA ALARM INH IND 
CSAS -PlTE -ALARM -INH -IND 
CSAS=PITS=ALARM=INH=IND 

CSAS PITA HARD FAIL 
CSAS -PITE -HARD-FAIL 
CSASYITS=HARDYAIL 

CSAS PITS FMPT INDEX 
CSAS -PITE - FMPT INDEX 
CSAS =PITS = FMPT =INDEX 

CSAS _PITP _ MAS~l 
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TAIILE 3.2.1.6-1 FAULT DETECTION AND ANNUNCIATION (cont'd) 

"# ITEM DESCRIPTOR ACT 

28 MASK2 (expected Limit A.2.1 I 
States; Mask of Expectei 
Limit Values of Cor-
responding FDA Bits in 
a Parent Word) 

29 Number of Parameters A.2.1 I 
in Discrete Parent Word 

30 Discrete Measurement A.2.1 I 
Subentry Table (DMST) 
Index 

31 Bit Location of a A.2.1 I 
Discrete Measurement 
Within Parent Word 

32 Current Limit Status E L -- For Discrete 
-..... 
\ 

~ 33 Parent Word Parameter A.2.1 I 
Count D.7 

- - ----~-

\ 
! 

j 

MODULE DATA LIST 

SOU RCE/DESTI NATION HAL NAME MML 

STM CSAS_PITP_MASK_2 

CSAS_PITP_NUM_PARMS 

CSAS PITP DISCRETE SUB INDEX - - - -

CSAS_PITS_PARM_ID 

SFD_DISCRETE_STATUS 

STM CSAS_PITP_NUM_PARMS 
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%Namecopy perm~iS 
Common Code To 
Access Both Analog - -
And EU Parameters 
From PPB 

Enter 

-----------
Initialize PIT Index To 0 
Initialize PPB Index To Analog Pointer Passed In Call List 
Set Parameter Type Indicator To 1 
% Namecopy Analog Tables To Local Table Maps 

CALL Analog/EU FDA 
For Analog Parameters 
Fig. 3.2.1 .6-2 

Initialize PIT Index To 0 
Initialize PPB Index To EU Pointer Passed In Call List 
Set Parameter Type Indicator To 2 
% Namecopy EU Tables To Local Table Maps 

CALL Analog/EU FDA 
For EU Parameters 
Figure 3.2.1.6-2 

I 
Initialize PIT Index To 0] 
Initialize PPB Index To 
Parent Pointer Passed In 
Call List. 

I 
CALL 
Discrete FDA 
Figure 3.2.1.6-5 

I 
C Return ) 

Figure3.2.1.6-1. FDA 

10/16/79 
3.2.1. 6-9 

Call List From PM 
Control 
• Analog PPB Pointer 
• EU PPB Pointer 
• Discrete Parent PPB 

Pointer 
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Adjust PIT Index And 
Determine Number Of 
Entries In 2nd .5 sIs 
Section 

Then Adjust PPB Index 
To Point To Last 
Sample 

IF FDA Bypass 
Indicator 

Perform Analog/EU Sample 
) Else I ProcesSor To Process 1 Second 

Of Data For This Parameter 
Fig 3.2.1.6-3 

(PIT) Is On 

IF 
.Analog Processing 
(Parameter Type 
Indicator = 1) 

Then 

Else 

Figure 3.2.1.6-2. Analog/EU FDA 
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c;-

Compute Current Limit Table 
Index For This Parameter By 
Using Active Limit Set (PIT) 
And Limit Table Index (PIT) 

IF 
parameter 110 Status (PPB) 
Off (Process Only Samples 
With Valid 110 Flag) 

Disable Limit 
Status High And 
Low Indicators 
(Local) 

Then 
IF 
Analog Value 
Exceeds Hi 
Limit 

Else 
IF 
Analog Value 
Is Less Than 
Low Limit 

) Then I Enable Limit High 

Limit I 
Flag In Current 
wmit Status Fie!d 

Perform Analog/E 
Noise Filter 
Fig. 3.2.1.&4 

Figure 3.2.1.6-3. Analog/EU Sample Processor 

Bse IF 
EU Value Is Less 
Than Low Limit 

Enable Limit Low 
Flag In Current 
Umit Status Field 

Enable Limit Low 
Flag In Current 
Umit Status Field 

w .... 
• 0 
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I F Limit Status Has Changed From 
Pass To Fail, Fail To Pass, Fail Low \ Then 
To Fail High or Fail High To Fail Low 
(Compare Limit Status In PIT To 
Current Status) 

1 
IF 
Current Noise Count, \ Then 
Not Equal Maximum 
Noise Count 

IF 

Increment Current 
Noise Count By 1 

J 
Current Noise Count 
Equal Maximum 
Noise Count 

IF 
Limit Status Has Chaftged \ Then 
From Pass To Fail Or 
Vice Versa 

Then 

Update Limit Status 
In PIT With Current I ~ 
Limit Status Field 

IF >-Current Limit 
Status Fail 

~ 

Else 

Zero Current 
Noise Count 

IF 
Annunciation Inhibit 
Indicator Off And Hard 
Fail Indicator Off 

1 
Set Hard Fail 
Indicator On 

Reset Hard Fail 
Indicator 

Figure 3.2.1.6-4. Analog/EU Noise Filter 

\. 

Then 

Limit High And Low Flags 
Are Mutually Exclusive.-
When Limit High Flag Is Off, 
An Out Of Limits Low 
Condition Is Implied. Set Status 
On Results In Limit High 
Indicator. Set Status Off 
Results In Limit Low Indicator 

/ 
/

/ 

Build Macro Call List 
• FMPT Index In PIT 
• Set Status = Limit 

High Flag (Local) 

1 
Issue User Interface 
Annunciation Macro 
To Enable Fault 
Annunciation For 
This Parameter 
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DO FOR )-1lDetermi-n~r"umb~~Of--l 
All Sample Rate Entries And Samples For. 
Sections Of This Section By Using 
Discrete PIT Discrete PIT Header 

Return 
IF Currently On .5 sIs 
&!ction And PPB Buffer 
Half Indicator In CMT • 
Indicates 2nd Half Of PPB' 

DO FOR 

Adjust PIT Index And 
Then I Determine Number Of 

Entries In 2nd, .5 s/$ 
Section 

r---- ~-~-.~"' ~~ F_~~'n fH Th; P<>ron1"\ \ 11'"\11 SaIlI..,IC;:S -...,. IIIIS .'-11,....,nt 
Word (Process 1 Second Of 
Data For This Parameter) 

Update CDA With I/O Status, 
Limit Status And Value Of 
Last Sample Processed 

Figure 3.2.1.6-5. Discrete FDA 

r~ra~eter !/~ Status (PPs-;\Then 
Is Off (Process Only Samples 
With Valid I/O Flag) 

Perform Parent 
\AJord Limit SenSe 
On This Sample 
Figure 3.2.1.6-~ 
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Isolate FDA Bits In 
Parent Word By Using 
MASK 1 (PIT). Compare 
Result To MASK 2 (PIT). 

IE.. Any Parameter In Parent Word Mis-
compares Or Parent Word Parameter . 
Count (PIT) Not Equal Number Of 
Parameters In Parent Word (PIT) 

\ 
j 

Determine Number Of 
FDA Parameters In This 
Parent Word (PIT) 

Then 
Initialize Index Into The Discrete 
Measurement Subentry Table 
(DMST) To Point To This Parent 
Word's Entries 

DO FOR 
All FDA Parameters In Parent 
Word (Process All DMST Entries, 
For'This Parent Word) 

Figure 3.2.1.6-6. Parent Word Limit Sense 

\ 

IF Perform Discrete 
FDA Bypass Then Measurement 
Indicator (DMST) Limit Sense 
Is Off Figure 3.2.1.6-7 

\ 
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IF 

Current Value Of Parameter 
(PPB) Equal To Expected 
State (MASK 2 In Pit) 

IF 
li mi t Status Has Changed 
(Compare Limit Status In 
PIT To Current Limit Status) 

Set Current 
Then I Limit Status 

Flag (Local) 
To Fail 

Set Current 
Else 

IF Parameter 
Currently Hard 
Fail 

\ Then I Li mit Status 
Flag (Local) 
To Pass 

IF 
Current Noise Count Is Equal To 
Maximum Noise Count 

Zero Current Noise Count (DMST) 
Update Limit Status (PIT) With 
Current Limit Status Field 

Decrement Parent Word 
Parameter Count (PIT) 

Increment Current 
No; se Count By 1 IF 

IF 

Increment 
Parent Word 
Parameter 
Count (PIT) 
(N Count Reached) 

Then 

Else 

Annunciation Inhibit Indicator 
(DMST) Off And Hard Fail 
Indicator (DMST) Off 

Set Hard Fail 
Indicator . 
(DMST) On 

Change Mask 2 
Bit Value To 
'Should Not Be' 
State 

IF Hard Fail 
Indicator Set 
On 

Change Mask 2 
Bit Value To 
'Should Be' 
State 

Figure 3.2.1.6-7. Discrete Measurement Limit Sense And Noise Filter 

Buil d Macro Call List 
o FMPT Index In PIT 
o Set Status = 0 

(Limit Low) 

Issue User Interface 
Annunciation Macro 
To Enable Fault 
Annunciation For 
Th is Parameter 

Reset Hard Fail 
Indicator For 
This Parameter 
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3.2.1.7 Forward Scaling (SFS_FOR_SCALE) 

10/16/19 
3.2.1.7-1 

The Forward Scaling function performs the logic necessary to convert para
meter values from PCM units to engineering units. Forward Scaling for display 
purposes is performed by UI and not by this function. 

a. Control Interface - The forward scaling module is CALL'ed by any SM 
function which requires first, second or third order forward scaling 
solutions. Functions which use this conversion routine are SM Data 
Acquisition, Special Processes Data Acquisition, Table Maintenance, 
and Table Maintenance Cyclic Update. 

The Table Maintenance Cyclic Update routine converts analog parameter 
values to engineering units for display. The Table Maintenance process 
converts limit values (in analog format) to engineering units for dis
play. Special Processes Data Acquisition converts all special processes 
analog input parameters to engineering units for processing. SM Basic 
Data Acquisition converts analog parameters that require 2nd or 3rd 
order scaling and first order analog parameters with negative slopes that 
are to be processed by Fault Detection and Annunciation. Those analog 
parameters (first order non-negative slope) that are processed in analog 
(integer) format throughout basic SM processes are converted to engineer
ing units for display by the System Software Cyclic Display Processor. 

Invocation: CALL SFS FOR SCALE (address pointer into SXT, number of 
parameters to be scaled); 

b. Inputs - Inputs to this module are specified in Table 3.2.1.7-1. 

c. Proeess Description - The control flow for this module is shown in 
Figures 3.2.1.7-1 through 3.2.1.7-3. Forward sealing converts multiple 
analog PCM count parameters to engineering units. The calling routine 
provides, in the Call List, SXT and SAT, information necessary to scale 
each parameter. This information consists of the nUJl1ber of parameters 
to be scaled, pointers to the PCM value, coefficients, status word, 
curve order, and output target location. The acquisition status of 
each parameters is checked to determine if offscale checking is to be 
performed. If acquisition status is good, the off-scale checks are 
made and the value is scaled. If the value is off-scale high or low, 
an appropriate indicator is set in the status word. The coefficients 
are obtained from the SAT and the parameter is scaled. The solution is 
plaeed in the output target location. 

Forward scaling is performed by the follo·wing equations. X is the value 
(PCM count) to be scaled and AO' AI' A2, and A3 are the scale coeffi
cients from the BAT. 
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Third degree: 

Second degree: 

First degree: 

EU= A3x3 + A2X2 + AIX + Ao 

2 
EU= A2X + AIX + AO 

EU= AIX + Ao 

10/16/79 
3.2.1. 7.,..2 

d. Outputs. - Outputs from this module are specified in Table 3.2.1.7-1. 

e. Module References None 

f. Module Type and Attributes 

Type: External Procedure 
Attributes: Reentrant 

g. Template References - None 

h. Error Handling. - None 

i. Constraints and Assumptions - None 

122, 

\ 



TA!lLE 3.1.2.7-1 FORWARD SCALING 

if ITEM DESCRIPTOR 

1 Forward Scaling E 
CALL LIST 

2 Address Pointer Into SXT E 

3 Number of Parameters E 
To Be Scaled 

4 Pointer to Analog Input E 
Value 

5 Pointer to EU Output E 
Location 

6 Pointer to Coefficients E 

7 Pointer to Status Word E 
~. 

8 Curve Order E 
\d-

9 I/O Status Indicator E 

10 Off-Scale Indicators E 

11 Coefficients 

I 
E I 12 E.U. Value E 

13 PCM E 

14 PMU Indicator E 

- --

MODULE DATA LIST 

ACT SOURCE/DESTINATION HAL NAME 

I SDA, SSD 

I CALL LIST SFS_SXT 

I CALL LIST SFS_NUMYARMS 

L Srr_ANA_VAL 

L SXT_EU_VAL 

L SXT _SAT _ PTR 

L Srr_STATUS 

L SFS_CO 

L 10 

L SCALE_HI 
SCALE..J.OW 

L SFS30EF 

L SFS_EU 

L SFSyCM 

L PMU_IND 

--'--
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Enter ) 
/' ,.,../ 

DOFOR " Number Of 
Parameters To 
Be Scaled 

C Return 

Scaling Call List 
• Pointer Into SXT 

• Number Of Param-
eters To Be Scaled 

IF Then 
Shift PCM Right 

i/o Status 6 Places To Con-
Indicator Good vert To Integer 

Format 

Perform Off-
scale Status 
Checking 
Fig 3.2.1.7-2 

Initialize 
Pointer To 
Coefficients 
Entry In SAT 

Perform Poly-
nomial Solu-
tion 
Fig 3.2.1.7-3 

Store EU In 
Output EU 
Value Loca-
tion 

Figure 3.2.1.7·1. Forward Scaling 

" , " ...... 

10/16/79 
3.2.1. 7--4 

Forward Scaling 
Stores EU Value 
In Location Provid
ed By Calling 
Routine 
Ref. SXT A.2.13 
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.!£. 
PMU Data 

Then 
!L 
PCM~500 
(Offscale High 
Check) 

1£ 
PCM ~ 511 

Else (Offscale High 
Check) 

then Set Offscale 
. High Indicator 

: 10/16/19 
3.2.1.7-5 

1£ 
PCM :s 0 : Th.en Set Offscale 

Else (Offscale Low Low Indicator 
Check) 

Then Set Offscale 
High Indicator 

IF 
PCM:$ - 512 

Else (Offscale Low 
,Check) 

Set Offscale 
Low Indicator 

Figure 3.2.1.7-2. Status Check 



*Note: 

Initialize EU To 
Highest Order 
Coefficient* 

DO FOR EU = EU . PCM + i·C(I +1 
1= 1 To 
Curve Order Evaluate Polynomial* 

Coefficients stored in reverse order. 

1st Order 

C1 = A1 

C2 = AO 

2nd Order 

C1 = A2 

C2 = A1 

C3 = AO 

3rd Order 

C1 = A3 

C2 = A2 

C3 = A1 
C4 = AO 

Figure 3.2.1.7-3. Polynomial Solution Routine 

1:26 

10/16/79 
3.2.1. 7-6 

/ '\ 
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3.2.1. 8 Backward Scalinl~ (SBS -13ACK _SCALE) 

10/16/79 

3.2.1. 8-1 

The Backward Scaling module performs the loglc necessary to convert a first 
order parameter value from engineering units to an analog PCM value. 

a. Control Interface - The Backward Scaling module is CALL'ed by Table 
Maintenance and Payload Control when they require backward scaling. 

Invocation: CALL SBS BACK SCALE (pointl~r to SAT entry, value to be 
sealed) ASSIGN (off scale flag, PCM value) 

b. Inputs - Inputs to this module are specified in Table 3.2.1.8-1. 

c. Process Description - The control flow for this module is shown in 
Figure 3.2.1.8.-1. The analog backward scaling routine uses a call 
list to obtain the coefficients, status indicator,value to be scaled, 
and output target location. Once the coefficients are obtained the 
value is scaled and the PCM result is off-scale checked. If the value 
is off-scale high or low, an indicator :is returned to the calling 
routine. 

Backward scaling is performed by the following equation. (Ao and Al 
are the scale coefficients). 

PCM = EU ·-Ao ----
Al 

d. Outputs - Outputs from this module are specified in Table 3.2.1. 8-1. 

e. Module References - None 

f. Module Type and Attributes 

Type: External Procedure 
Attributes: Reentrant 

g. Template References - None 

h. Error Handling - None 

i. Constraints and Assumptions - Only first order parameters are backward 
sealed. 



TA!'!LE 3.2.l.8~1 Backward Scaling 

II ITEM DESCRIPTOR ACT 

1 Backward Scaling Call E L 
List 

2 Coefficient Pointer E L 

3 EU Value E L 

4 Off Scale Flag E L 

5 PCM Value E L 

6 Coefficients E L 

,'-.. 
~. 
~ 

\ 
..// 

MODULE DATA LIST 

SOU RCE/DESTI NATION HAL NAME REQT. MML 
SYMBOL 

CALL LIST SBS _SAT yTR 

CALL LIST SBS_EU_VAL 

CALL LIST SBS_OFF_SCALE 

CALL LIST SBS_PCM_VAL 

SAT COEF 

'\ 

i 
I 

= o 
o 
=-= .. 
o 
"'1'1 
~ 
(I) 

3: 
~ 
t'D -AI 

t'D 
C. 

~ 
t'D 
(II 

= = en 
'C 
CD 
n -n 
I» ... 
;" 
= 

'\ 

"dt:1 

~~ 
'" '" 
W >-' 
• 0 '" '-• >-' 
>-' 0\ · '
CD--l 

'''' '" 



set;] Offscale 
Flag = ON 

Set 
Offscale 
Flan = OFF 

PCM Value = PCM 

Backward Seeilling Figure 3.2.1.8-1. 

10/16/79 
3.2.1.8-3 
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3.2.1.9 !~ecial Processes Executive (SSP_EXEC) 

Date 10/161'79 

Page 3.2.1.9-1 

The Special Processes Executive controls the acquisition, processing and 
output of data associated with special computations and sequences. 

·a. Control Interface - The Special Processes Executive is SCHEDULE'd 
at OPS initialization by the OPS control segment at a rate of five 
times per second. 

Invocation: SCHEDULE SSP EXEC AT PHASE SSP PRIORITY (PRIO_SSP), 
REPEAT EVERY TIME~SP; 

b. Inputs - Inputs to this module are specified in Table 3.2.1.9-1. 

c. Process Description - The control flows for the Special Processes 
Executive is shown in Figures 3.2.1.9-1 through 3.2.1.9-3. The 
processing performed during each execution of the Special Processes 
Executive is governed by the Hybrid Dispatcher and Hybrid Dispatch 
Table. The Hybrid Dispatcher is a HAL/S block of code which 
facilitates the calling of procedures through the use of a table in 
this case, the Hybrid Dispatch Table. This table is completely 
discussed in Appendix A.2.22. One complete executive cycle consists 
of ten executive executions (two seconds). Data acquisition, special 
processes (computations and sequences) and data output are assigned 
to specific cycles to permit load balancing. The current GMT time 
is obtained in cycle 1 for use in the various special processes. 

Data Acquisition is called on assigned cycles as required by the special 
processes. Based on the phase count, the appropriate special proc
esses are called. On the executive cycles in which fay10ad Bay 
Doors is called, the PBD active/inactive flag (set at Mode initialization) 
is checked to determine if the Payload Bay Doors is to be executed. 
In executive cycle ten, Antenna Management is called and the Special 
Processes Data Output module is called to output all special proc-
esses commands which are enabled. 

d. Outputs - Outputs to this module are specified in Table 3.2.1.9-1. 
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e. Module References 

Process 

Special Processes Data Acquisition 
APU Fuel Quantity 
Fuel Cell Computations 
Hydraulic Water Boiler Quantity 
O/N2 Quantity 

H20 Pump Delta Pressure 

Recorder Position Tape 
Fuel Cell Purge 
Hydraulic Fluid On-Orbit Temperature 
Control 
Payload Bay Doors (OPS 202 only) 
Standby Water Coolant Loop 
Temperature Control 
Antenna Management 
Special Processes Data Out 

f. Module Type and Attributes 

Type: Program 

Date: ! 10/16/79 
Page: 3.2. 1. 9-2 

Section Reference 

3.2.1.10 
3.2.1.12 
3.2.1.13 
3.2.1.14 
3.2.1.15 

3.2.1.16 

CALL. 
CALL 
CALL 
CALL 
CALL 

CALL 

3.2.1.17 CALL 
3. 2 . 1. 18 CALL 
3 . 2. 1. 19 . CALL 

3.2.1.20 CALL 
3.2.1.21 CALL 

3.2.1.22 CALL 
3. 2 . 1. 11 CALL 

Attributes: Default (serially reusable with no protective mechanism) 

g. Template References 

D INCLUDE TEMPLATE SSD_SP_DATA_ACQ 
D INCLUDE TEMPLATE SSO SP DATA OUT - - -D INCLUDE TEMPLATE SSA_APU-YUEL_QTY 
D INCLUDE TEMPLATE SSF FUEL CELL - -
D INCLUDE TEMPLATE SSH_HYD_H20_QTY 
D INCLUDE TEMPLATE SSN_02N2_QTY 

D INCLUDE TEMPLATE SSW H20 PUMP P 

D INCLUDE TEMPLATE SSR REC TAPE - -D INCLUDE TEMPLATE SSC FUEL CELL PURGE - - -D INCLUDE TEMPLATE SST HYD FLD TEMP 

D INCLUDE TEMPLATE SSB PL BAY DOORS - - -
D INCLUDE TEMPLATE SSS STAND H20 COOL 
D INCLUDE TEMPLATE SSM~T MGMT -- -D INCLUDE TEMPLATE CSS SP CMT 
D INCLUDE TEMPLATE CGE DISPATCHER 

D INCLUDE TEMPLATE SHD HYB DISPATCH 

SP Data Acquisition 
SP Data Out 
APU Fuel Quantity 
Fuel Cell Comp 
Hydraulic Water Boiler Quantity 
O/N2 Quantity 

H20 Pump Delta Pressure 

Recorder Position Tape 
Fuel Cell Purge 
Hydraulic Fluid On-Orbit 
Temperature 
Payload Bay Doors 
Standby Water Coolant Loop 
Antenna Management 
Special Processes CMT 
Contains code for hybrid dis
patcher 
SM Hybrid Dispatch Table 
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D INCLUDE GEDISP 

D INCLUDE TEMPLA.TE CSZ ICC CMT 

D INCLUDE DIM~CC_COLLECTOR 

h. Error Handling - None 

Date: i 10/16/19 
Page: 3.2.1.9-3 

Contains integer value used by 
Hybrid dispatcher to index 
through Dispatcher Table. 
ICC Input Buffers and Communica
tions'Table. 
UI ICC Collector routine 

i. Constraints and Assumptions - Special Processes Data Out is called 
by the Special Processes Executive once every two seconds and 
assumes no outputs other than PBD are req,ui;redmore f;req,uently tha.n 
once every two seconds. 
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# 
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3 

4 
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6 

TABLE 3.2.l.9-l. Special Processes Executive 

ITEM DESCRIPTOR ACT 

(deleted) 

Hybrid Dispatch Table A.2.22 I 

SP Current Time A.2.11 0 

Negmax E L 

PBD Active/Inactive Flag A.2.22 I 
D.25 

Full Execute Flag A.2.11 0 

MODULE DATA LIST 

SOU RCE/DESTI NATION HAL NAME MML 

SHD HYB DISPATCH 

Various Special CSSV_SP_CURRENT_T1ME V9lMl999P 
Processes 

NEGMAX 

S21 SHD_HYB_D1SPATCH.FREQ$(lO;l) 

SSB, SSD CSSB-YULL_EX_FLAG 

REQT. 
SYMBOL 

~ 
o 
o 
::II: .. 
o .., 
-t 
c.n 
i: 
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Q. 
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en 
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---\,.;.s 
-<::. 

( Enter) 
Hybrid Dispatcher ,--r---------------------------------· 

I IF \ I I 
Point Hybrid 
Dispatcher To 
Hybrid Dispatch 
Table 

DO WHILE 
True 

/ 

/ 
/ 

I 
/ 

/ 
/ 

L __ _ 
---l 

I 
I 
I 
I 
I 
I 

This Process Will 
Remain In DO 
Loop Until Exit 
Is Executed 

Phase Count 
= Phase Count 
- 1 

Then 
r--

IF 
Phase 
Count:SO 

I'F ~ ~ Th." I ~"riU'"CY / lEI" 

Update Pointer 
To Hybrid Dis
patch Table To 
Point To Next 
Entry 

Frequency 
=0 

Phase Count = 
Frequency -
Negmax 

Phase Count = 
Frequency 

PERFORM 
CALL On 
Case Number 

Then Phase Count 
= 1 

Exit 

Dispatcher 

~ Close -' L ______________________________ J 

Figure 3.2.1.9-1. Special Processes Executive 

WI-' 
• 0 f\) _ 

• I-' 
1-'0\ -\0 ~ 
I \0 

\on 
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,.--
I 
I 
I 
I 
I 
I 
I 
L 

Hybrid 
Di'S'PatCii"er---' 

I 
I 

DO CASE ! Case 
Number rr I 

I ______ --1 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

SP Current 
Time = 
Clocktime 

CALL'-
APU Fuel 
Oty 
(Sec 3.2.1.12) 

CALL 
Fuel Cell 
Purge 
(Sec 3.2.1.18) 

CALL 
02/N2. Oty 
(Sec 3.2.1.15) 

CALL 
Hyd Fluid 
(Sec 3.2.1.19) 

CALL 
Recorder 
Position Tape 
(Sec 3.2.1.19) 

CALL 
Hyd Water 
Boiler Oty 
(Sec 3.2.1.14) 

CALL 
Payload 
Bay Doors 
(Sec 3.2.1.20) 

CALL 
Standby 
Water Coolant 
(Sec 3.2.1.21) 

CALL 
Antenna 
Management 
(Sec 3.2.1.22) 

Set Full 
Execute Flag 

I---

CALL 
SP Data 
Acq 

Date 10/16/79 

Page 3.2.1. 9-6 

(Sec 3.2.1.10) 

CALL 
Fuel Cell 
Comp 
(Sec 3.2.1.13) 

CALL 
H~O Pump 
( ec 3.2.1.16) 

CALL 
SP Data 
Out 
(Sec 3.2.1.11) 

Figure 3.2.1.9-2. CALL On Case Number 

1~5-
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10/161'7? 
3.2~1.10-1 

3.2.1.10 §2ecia1 Processes Data Acquisition (SSD_pP_DAT~_ACQ) 

The Special Processes (SP) Data Acquisition module causes the acquisition 
of all data required by Special Processes from the PCM Master Unit (PMU) and/or the 
payload MDM' s. Data not acquired due to I/O failure is flagged invalid. 

a. Control Interfa.ce - SP Data Acquisition is CALL'ed by the SP Executive 
once every second in OPS 201 and every ~·OO MS in OPS 202. 

Invocation: 

b. Inputs - Inputs to this module are specified in Table 3.2.1.10-1. 

c. Process Description - The control flow for this module is shown in 
Figure 3.2.1.10-1. The full execution flag is first checked. If 
off, then the General Data Acquisition call list is set up with a 
DART header requesting only PLMDM data be acquired and processed 
(# of PMU entries = 0 and the lOB address is set to the first MDM 
entry the IOB). General Data Acquisition is CALLed to read PLMDM 
data into SP Input Buffer (SPINE), screen for transfer errors, and 
move the I/O status of each parameter to the end of the. lOB. The 
Forwa.rd Scaling module is not called. 

If the full execution flag is on, then the General Acquisition call 
list is set up with a DART header requesting both PMU and PLMDM data 
be acquired and processed and the lOB ad.dress is set to the beginning 
of the lOB. General Data Acquisition iEl called to read PMU and PLMDM 
da.ta. into the SP Input Buffer (SPINB), screen for transfer errors, and 
move the 10 status of each parameter to the lOB. The foward scaling 
module is called to scale all analog parameters acquired and place the 
EU values in the SPINB. 

d. Outputs - Outputs from this module are specified in Table 3.2.1.10"':1. 

e. Module Referenees -

Process Section 

General Data Aequisition 3.2.1.3.2 
Forward Scaling 3.2.1. 7 

f. Module Type and Attributes -

Type: Extellnal Procedure 

Reference 

CALL(Call List) 
CALL(Call List) 

Attributes: Default (serially reusable with no protective mechanism). 
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SPACE SHUTTLE ORBITER AVIONICS SOFTWARE 

BOOK: OFT SM Software Design Specification 

g. TemElate References -
D INCLUDE TEMPLATE CSS SP CMT 
D INCLUDE TEMPLATE CSS-SPINB 
D INCLUDE TEMPLATE SFS FOR SCALE - -D INCLUDE TEMPLATE CSS DART 
D INCLUDE TEMPLATE SGA_GEN_ACQ 
D INCLUDE TEMPLATE CSS SXT 
D INCLUDE SGADUMST 
D INCLUDE ANTMACS 
D INCLUDE IOMACS 

Flight Software 

Date 10/16/79 
Rev 
Page 3.2.1.10-2 

Special Processes CMT 
Special Processes Input Buffer (SPINE) 
Forward Scaling 
Special Processes DART 
General Data Acquisition 
Special Processes SXT 
Dummy Structures For Call List 
Fixed FCOS Read Replaces 
10 Macro Replaces 

h. Error Handling - Reference General Data Acquisition, section 3.2.1.3.2. 

i. Constraints and AssumEtions - None 

! 53 'I 



TABLE 3.2.1.10-1. Special Processes Data Acquisition 

# ITEM DESCRIPTOR ACT 

1 Parameter Values A.2.17 I/O 

2 Parameter I/O Status A.2.17 0 

3 General Acquisition 0 
Call List 

< 
j 

4 Dart Index E 0 

5 Dart Address E 0 

6 10 Stat Address E 0 

7 INB Address E 0 

'--~ 
8 (deleted) 

~ 9 PLMDM I/O List Address E 

10 PLMDM Read Flag E 0 

11 SP Call Flag E 0 

12 Forward Scaling Call List E.3.2.1.7 0 

13 Full Execution Flag A.2.11.3 I/O 

14 IOB A.2.17 0 

MODULE DATI>, L'ST 

SOURCE/DESTINATION HAL NAME 

SPA, SFS, SSA, SSF, N/A SSH, SSN, SSW, SSR, 
SSC, SST, SSB, SSM 

SFS, SSA, SSF, SSH, N/A 
SSN, SSW, SSR, SSC, 
SST, SSB, SSM 

~GA SSD_CALL_LIST 

GA SSD _DART _ HDR 

IsGA SSD _DART _ ADDR 

SGA SSD_IO_ADDR 

SGA SSD _INB _ ADDR 

SGA SSD _ IOLST _ ADDR 

~GA SSD]LREAD 

SGA SSD _ SP _ CALLJLG 

SFC SFS_CALL_LIST 

~SD, SSP/SSP CSSB _FULL_EX JLAG 

~FS, SSA, SSF, SSH, 
~SN, SSW, SSR, SSC, 
~ST, SSB, SSM 

I MML REOT, 
SYMBOL 

I 
i 
I 
I 

I 
I 
J 
I 

I 
! 

I 
! 
i 
I 
i 
I 
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I 
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Enter 

IF 
Full Exe
cution Flag 
Off 

Return 

Set Dart Index 
Then To Second Dart 

Header Entry 
(PLMDM Read 
Only) 

Else 

1 
10 Stat Address 
= First PLMDM 
lOB Entry 

1 
Using Gen Acquisi
tion Call List 
CALL Gen Acqui- ~ - --
sition 
Fig. 3.2.1.3.2-1 

Set Dart Index 
To First Dart 
Header Entry 
(PMU & PLMDM 
Reads) 

I 
Turn Off Full 
Execution Flag 

I 
10 Stat Address 
= First lOB 
Entry 

I 
Using Gen Acquisi
tion Call List 
CALL Gen Acqui- r---
sition 
Fig. 3.2.1.3.2-1 

1 
Using Forward Scaling 
Call List (Hard Coded) 
CALL Forward Scaling I
Fig. 3.2.1.7 

All Tables For Special 
Processes Data Acquisition 
Are Non-Mission Dependent 
And Are Not Generated By 
The SM ;Preprocessor 

All Tables For Special 
Processes Data Requisition 
Are Non-Mission Dependent 
And Are Not Generated By 
The SM Preprocessor 

Scales And Moves Parms 
To EU Section Of SPINB 
According To SXT 

Figure 3.2.1.10-1. SP Data Acquisition 

'10/16/79 

3.2.1. io,..4 
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3.2.1.11 Special Processes Data Out (SSO_SP_DATA_OUT) 

The Special Processes (SP) Data Out module writes all SP outputs to the 
payload MDM' Band performfl all SP annunciation. 

a. Control Interfaee - SP Data Out is CALL' ed by the SP Executive once 
every two seconds and by the Payload Bay Doors process whenever it 
has commands to output. 

b. ~~ - Inputs to this module are specified in Table 3.2.1.11-1. 

c. Process Description - The control flow for this module is shown in 
/ Figure 3.2.1.11·-1. 

If Payload Bay Door (PBD) outputs are indicated, Payload Bay Door 
reset masks are set up for FCOS output processing and an FCOS macro 
is issued twice to output all PBD output parameters in the SP Output 
Buffer twice. Otherwise, reset masks are set up for FCOS output 
processing and an FCOS macro is issued to output all non-PBD SP 
output parameters in the SP Output Buffer. Discrete parents common 
to PBD and the other processes are merged into one word for downlist. 

SP annunciation output processing is then performed. All annunciation 
indicators are scanned. Annunciation is enabled for those indicators 
that have been set by other SP modules. Once annunciation has been 
enabled for a particular indicator, it is non re-enabled until that 
indicator has been reset (and processed by Special Processes Data Out) 
and subsequently set on again. 

d. o~tEuts - Outputs for this module are specified in Table 3.2.1.11..,1. 

e. Module References -

DMAMAC A System Software external procedure CALL'ed when 
parameter fault annunciation is enabled by FMP_ENABLE 

f. Module TYEe and Attributes -

~rype : External Procedure 
Attributes: Default (serially reusable with no protective mechanism). 

g. ~~emElate References -

D INCLUDE TEMPLATE DMA_MAC 
:0 INCLUDE DMA#MACS 

D INCLUDE IOMACS 
D INCLUDE TEMPLATE CSB_PBD_CMT 
D INCLUDE TEMPLATE PFFOMACS 

D INCLUDE TEMPLATE CZl COMMON 
D INCLUDE TEMPLATE CSS=SPOB 
D INCLUDE TEMPLATE CDL-ANNUN 

I C{ () 

System Services Annunciation Routine 
Systems Services Error Annunciation 

Macro Replaces 
Systems Services 10 Macro Replaces 
Payload Bay Doors Communication Compool 
SYBtems Services SM PF Fixed Output 

Replace Statements 
Connnon Compool 
Special Processes Output Buffer 
Systems Services Annunciation Compool 
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h.ErrorHandling - None 

i.Constraints and Assumptions - None 

, 19/16/79 _ 
3.2.1.11-2 



--C.. 
~ 

TABLE 3.2.1.11-1. Special Processes Data Out MODULE DATA liS1 

, m" DESC",eTD' ACT SOoeC>!D''''"A''O' I H" NAM' ! "Me ~~~1,e 

10 I .A"",-alog Output Parameters A.2.16 I I/O SSA, SSH, SSC, SST, N/A 
SSB, SSS, SSM/PL MDM I 

2. PBD Output Indicator A.2.11 I SSB CSBB_PBD_OUTPUT_INDIC 

3· Current Annunciation A.2.16 I SSC, SST, SSB, SSM CSSB CUR ANN 
Indicator Parent - -

4 r 

4. Previous Annunciation A.2.16 ° CRT,DL CSSB PREY ANN 
Indicator Parent - -

5. Set Mask A.2.l6 I/O SSO/SSO,FeOS N/A 

6. Reset Mask A.2.l6 0 SSO/FCOS N/A 

7. Applicable Bit Mask A.2.16 I SSO N/A 

8. FMPT Pointer Table A.2.16 I SSO CSSV_ANNUN_PNTR 

9. Downlist Mask A.2.16 I/O SSO N/A 

I I I 
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Date 10/16/79 

Pa&e 3.2.1.11-4 

Enter 

IF PBD Output 
dicator is On 

Downlist Masks 
= PED Set Masks 
Or Non-PBD Set 
Masks 

Set up each reset mask in 
PBD Discrete section of 

T 
- SPOB using applicable bit 1-------

masks, and set masks from -, 
PBD (Reset Mask = (Not Se I 
Mask) And Applicable Bit 
Mask) - . I 

I 

Issue FCOS macro to out
put discrete PBD SP data 

I 
Issue FCOS macro to out
put discrete PBD SP data 

Set up each reset mask in 
non-PBD Discrete section 
of SPOB using applicable 

~ bit masks, and set masks 
E from Spec processes 

(Reset Mask - (Not Set 
Mask) And Applicable Bit 
Mask) -

I 
Issue FCOS macro 
to output ana
log, serial, and 
Non-PBD discrete 
serial discrete 
data 

I 
I 
I 
I Applicable bit masks are 
I used to construct the 
I- - RESET masks. The command 

I 
indicators set by the var 
ious special processes are 

I used as SET masks~.~ ____ ..J 

I 
I 
I 
I 

1- ______ ..J 

IF Current An- :'r DO FOR each curr wunciation Indi- T rent Annunciation 
cator Parent # Indicator in 
Previous Annunci- Parent 
ation Indicator 
Parent '----,.--------' 

nunciation Indi- T 
cator # Previous 
Annunciation In
dicator and Cur-
rent Annuncia-

Using FMPT Poin 
ter Table, set 
pointer to FMPT 

IF Current An_

r tion Ind. is On L-_____ j,-______ ~ 

Return 

Set Previ ous An
nunciation Indi
cator Parent = 
Current Annun. 
Indicator Parent 

Figure 3.2.1.11-1. SPEC Processes Data Out 

Issue UI Annun
ciation macro to 
enable Annunci
ation Of Error 
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3.2.1.12 APU Fuel Quantity (SSA APU FUEL QTY) - - -

. The APU Fuel Quantity module executes cyclically to determine the 
quantity of fuel remaining in the APU fuel tanks . 

. a. Control Interface - The APU Fuel Quantity module is CALLed once 
every two seconds by the Special Proc:esses Executive. 

b. Inputs - Inputs to this module are specified in Table 3.2.1.12-1. 

c. Process Description - The control flow for this module is shown 
in Figure 3.2.1.12-1. When called, the APU Fuel Quantity module 
performs the following processing for each of the three APU fuel 
tanks. The denominator in the computation is computed first. If 
the denominator is zero, the fuel tank quantity is set to zero. 
Otherwise, the fuel tank quantity is computed and a check is made 
to determine if the computed value lies in the range 0 to 100 
inclusive. If the value is less than 0, it is set to 0 and if 
greater than 100, it is set to 100. The status of the input 
parameters are then checked. If any status is invalid, the output 
status is set to invalid. Otherwise:. it is set to valid. The 
computed value and .its status are then stored in the Display/ 
Downlist table for display. The value is converted to PCM counts 
and stored in Special Processes Output Buffer (SPOB) for output 
to the meter and downlist. 

d. Outputs - Outputs from this module are specified in Table 3.2.1.12-1. 

e. Module References - None 

f. Module Type and Attributes 

Type: External Procedure 
Attributes: Default (serially reusable with no protective 

mechanism) . 

g. Template References 

D INCLUDE T!~LATE CSS_COT_CONSTANTS TABLE (COT) - Values 
D INCLUDE TI~LATE CSS_SPINB - Special Processes Input Buffer 
D INCLUDE TEMPLATE CSS SPOB - Special Processes Output Buffer 
D INCLUDE TEMPLATE CSS=DDT - Display/Downlist Table 
D· INCLUDE SMSTAT - Status Field Replace Statements 

h. Error Handling - None 

i. Constraints and Assumptions - None 



TAI!LE 3.2.1.12-1 APU Fuel Quantity 

tf ITEM DESCRIPTOR 

1. APU 1 Fuel Tank Pressure A.2.17 I 

2. APU 1 Fuel Tank Pressure A.2.17 I 
Input Status 

3. APU 2 Fuel Tank Pressure A.2 .. 17 I 

4. APU 2 Fuel Tank Pressure 
Input Status 

A.2.17 I 

5. APU 3 Fuel Tank Pressure A.2.17 I 

6. APU .3 Fueld Tank Pressure A.2.17 I 
Input Status 

7. APU 1 Fuel Tank Temp- A.2.17 I 
erature 

8. APU 1 Fuel Tank Tempera- A.2.17 I 
ture Input Status 

9. APU 2 Fuel Tank A.2.17 I 
Temperature -...c::: 

\.J\ 
10. APU 2 Fuel Tank Tempera- A.2.17 I 

ture Input Status 

11. APU 3 Fuel Tank Tempera- A.2.17 I 
ture 

12. APU 3 Fuel Tank Tempera- A.2.17 I 
ture Input Status 

13. APU 1 Fuel Tank Outlet A.2.17 I 
Pressure 

14. APU 1 Fuel Tank Outlet A.2.17 I 
Pressure Input Status 

15. APU 2 Fuel Tank Outlet 
Pressure 

A.2.17 I 

16. APU 2 Fuel Tank Outlet A.2.17 I 
~ressure Input Status 

17. ~U 3 Fuel Tank Outlet 
!Pressure 

A:2.17 I 

18. APU 3 Fuel Tank Outlet A.2.17 I 
Pressure Input Status 

\ 

MODULE DATA LIST 

ACT SOU RCE/DESTI NATION HAL NAME 

SSD CSQV_APU-YUEL_PRES$(l) 

SSD CSQB_APU_FUEL~PRESS_STATUS 
$(1) 

SSD CSQV~APU-'UEL_PRESS$(2) 

SSD CSQB_ APU -,UEL .l'RESS _STATUS$ ( 2. 

SSD CSQV_APU-'UEL~RESS$(3) 

SSD CSQB APU FUEL PRESS 
STATUS$( 3) -

SSD CSQV_APU_FUEL_TEMP$(l) 

SSD CSQB_APU_FUEL_TEMP_STATUS$(l) 

SSD CSQV_APU_FUEL_TEMP$(2) 

SSD CSQB_APU_FDEL_TEMP_STATUS$(2) 

SSD CSQV_APU_FUEL_TEMP$(3) 

SSD CSQB_APU_FUEL.:..TEMP_STATUS$(3) 

SSD CSQV_APU_FUEL_OUTLET$(l) 

SSD CSQB _ APU _ FUEL_OUTLET _STATUS 
$(1) 

SSD CSQV_APU-,UEL_OUTLET$(2) 

SSD CSQB APU FUEL OUTLET 
STATUS$(2) - -

SSD CSQV_APU-YUEL_OUTLET$(3) 

SSD CSQB_APU_FUEL_OUTLET_ 
STATUS$(3) 

\ 

MML REQT. 
SYMBOL 

v46pOIOOA Pll 

·v46p0200A P12 

v46p0300A P1
3 

v46TOI02A TIl 

v46T0202A T12 

v46T0302A T13 

v46pOI05A P21 

v46p0205A P2
2 

v46p0305A P2
3 
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19. 

20. 

21-

22. 

23. 

24. 

25. 

26. 

27. 

28. 

29. 

30. 

31-

32. 

33. 

34. 

35. 

36. 

37. 

38. 

TAeLE 3.2.1.12-1 APU Fuel Quantity (Cont'd) 

ITEM DESCRIPTOR ACT 

Helium Mass Tank 1 A.2.12, D.12 I 

Helium Mass Tank 2 A.2.12, D.12 I 

Helium Mass Tank 3 A.2.12, D.12 I 

APU I Temperature A.2.12, D.12 I 
Constant 

APU I Pressure Flag A.2.12, D.12 I 

APU·I Pressure Out Flag A.2.12, D.12 I 

APU I Temperature Out A.2.12, D.12 I 
Flag 

APU 2 Temperature A.2.12, D.12 I 
Constant 

APU 2 Pressure Flag A.2.12, D.12 I 

APU 2 Pressure Out Flag A.2.12, D.12 I 

APU 2 Temperature Out A.2.12, D.12 I 
Flag 

APU 3 Temperature A.2.12, D.12 I 
Constant 

APU 3 Pressure Flag A.2.12, D.12 I 

APU 3 Pressure Out Flag A.2.12, D.12 I 

APU 3 Temperature Out A.2.12, D.12 I 
Flag 

Average Value of Specific E C 
Gas Constant 

Tank Expulsion Efficiency E C 

Gaging Error E C 

Tank Volume E C 

Mass of' Minimum Usable E C 
Fuel 

MODULE DATA LIST 

SOU RCE/DESTI NATION HAL NAME 

STM CSQV APU HELIUM MASS TANK 
$(l)- - --

STM CSQV_APU_HELIUM_MASS_ 
TANK$(2) 

STM CSQV APU HELIUM MASS 
TANK$(3)- --

STM CSQV_APU_TEMP_CONSTANT$(I) 

STM CSQB_APU_PRES_FLAG$(I) 

STM CSQB_APU_PRES_OUT_FLAG$(I) 

STM CSQB_APU_TEMP_OUT_FLAG$(I) 

STM CSQB_APU_TEMP_CONSTANT$(2) 

STM CSQB-APU~PRES-YLAG$(2) 

STM CSQB_APU_PRES_OUT-YLAG$(2) 

STM CSQB-APU_TEMP_OUT-YLAG$(2) 

I STM CSQV_APU_TEMP_CONSTANTS$(3) 

STM CSQV_APU_PRES-YLAG$(3) 

STM CSQB_APU~RES_OUT-YLAG$(3) 

STM CSQB _ APU _ TEMP_OUT -YLAG$ ( 3) 

SSA_RGCF 

SSA_EFF 

SSA_GE 

SSA VOL 

SSA_WPF 

MML REQT. 
SYMBOL 

V92Q2024C HMl 

V92Q2026C HM2 

V92Q2028C HM3 

V.92T2140C C21 

V92X2150X Al 

V92X2152X BI 

V92X216JX CII 

V92T2240C C22 

V92X225JX A2 

V92X2252X B2 

V92X226OX Cl2 

V92T2340C C2
3 

V92X2350X 1A3 

V92X2352X iB3 

V92X2360x C1
3 

IRGCF 

EFF 

pE 

VOL 

iWPF 

i 
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39. 

40. 

41. 

42. 

43. 

44. 

45. 

46. 

47. 

48. 

49. 

/ 

TABLE 3.2.1.12-1 APU Fuel Quantity (Cont'd) 

ITEM DESCRIPTOR ACT 

APU 1 Fuel Tank Quan- A.2.16 0 
tity For Meter 

APU 1 Fuel Tank Quan- A.2.18 0 
tity For Display 

APU 1 Fuel Tank Quan- A.2.18 0 
tity Output Status 

APU 2 Fuel Tank Quan- A.2.16 0 
tity For Meter 

APU 2 Fuel Tank Quan- A.2.18 0 
tity For Display 

APU 2 Fuel Tank Quan- A.2.18 0 
tity Output Status 

APU 3 Fuel Tank Quan- A.2.16 0 
tity For Meter 

APU 3 Fuel Tank Quan- A.2.18 0 
tity For Display 

APU 3 Fuel Tank Quan-
tity Output Status 

A.2.18 0 

APU Fuel Quantity 
(Local) 

E L 

APU Fuel Quantity E L 
(Local) 

MODULE DATA LIST 

SOU RCE/DESTI NATION HAL NAME 

DL,SSO CSQV_APU_FUEL_METER$(l) 

CRT CSQV_APU_FUEL_DISP$(l) 

CRT CSQB_APU_FUEL_STAT$(l) 

DL,SSO CSQV_APU_FUEL_METER$(2) 

CRT CSQV_APU-YUEL_DISP$(2) 

CRT CSQB_APU_FUEL_STAT$(2) 

DL,SSO CSQV_APU-YUEL_METER$(3) 

CRT CSQV_APU_FUEL_DISP$(3) 

CRT CSQB_APU-YUEL_STAT$(3) 

SSA_TEMP_APU-YUEL_QUANTITY 

SSA _ TEMP _ APU _ FUEL_QUANTITY_ 
STAT 

\ 

MML REQT. 
SYMBOL 

V72Q6001V WPl 

V72Q6001V WPI 

V72Q6:l02V WP2 

V72Q6J02V WP2 

V72Q6003V WP3 

V72Q6003V WP3 

ell 
o 
o 
=-= .. 
o 
." 
-t 
en 
:iii: 
~ 
at -I» _. -at 
~ 

~ 
at 
en _. 
= = en 
-a 
CII 
n -n 
I» .. 
o 
= 

w .... 
. 0 
",--
• f-O 

.... '" . ---.... -0 

'l'''' 
~ 



£::.. 
'-Q 

( Enter 

Then ...---

Dc Fer \ 

1= 1 To 3!f 'r (Each Of 3 APU A (1) x Pl (1) + B (1) x P2 (1) = 0 
Fuel Tanks) (Divide By Zero In Computation) . 

C Return ) 

IF Any Input ) Then 
Parameter Status 
Is Invalid 

Store Computed 
Quantity (WP) And 
I/O Status In Dis
play/Downlist Table 
(DDT) For Display 

Convert WP To PCM 
(Convert 5 x WP To 
Integer And Sh ift Left 
6 Bits) And Store In 
Special Processes Out
put Buffer (SPOB) For 
Output To Meter And 
Downlist 

Else 

~ 

Else 

WP(I) = 0 

Compute Quantity Of Fuel Remaining In Fuel Tank I; Store In Temporary Location 

"'p/l\ - { vv \11-
rt:t:t: u \/1"'11 (RGCF x HM (I) x [Cl (I) x Tl (I) + C2 (I) +459.69] \ 
LL.II " VVL.~ \ A (I) X P1 01 + B (I) x P2 (t) J 

[
79.484-0.0315 x (C1 (I) x T1 (I) + C2 (I) + 459.69) ] I 

WPF Xl 00 

Set APU Fuel 
Tank Quantity 
Output Status 
For This Tank 
To Invalid 

1 
IF 
WP(I)<O 

Then WP(I) = 0 

-GE] X: 

Set APU Fuel 
Tank Quantity 
Output Status 
For This Tank 
To Valid 

I Else IF 
WP(I) >100 

Then 
WP(I) = 100 

WI--' 
0 f\) ___ 

I--' 
I--' 0'\ 

---I--' --< 
f\) \0 
I 

V1 

Figure 3.2.1.12-1. APU Fuel Quantity 



BOOK: OFT SM Detailed Design Specification 

3.2.1.13 Fuel Cell Computation (SSF-YUEL_CELL) 

10/1617~ 
3.2.1.13-1 

The Fuel Cell Computation module executes to determine the total current and 
power of the fuel cells and. to set discretes to braeket the power level for each 
fuel cell. 

a. Control Interface. - The Fuel Cell Computation module is CALLed once every 
two seconds by the Special Processes Executive. 

INVOCATION: 

b. Inputs - Inputs to this module are specified in Table 3.2.1.13-1. 

c. Process Description - The control flow for this module is shown in Figure 
3.2.1.13-1. When CALLed, the Fuel Cell Computation module checks the 
statuses·ofthe .input parameters' for the fuel cell. .·.If any are invalid, 
the output status for the precondition dielcretes is set to invalid. Other
wise, the power level for the fuel cell is computed in kilowatts and compared 
against two power levels which define the break points between three ranges. 
Precondition discretes,are set indicating the range the computed value lies 
in. The two power levels can be changed by Table Maintenance. The above 
is repeated for each of the other fuel cells. 

A check is then made to determine if any output status has been set to in
valid by the previous computation. If so~, the output status for the total 
fuel cell power is set to invalid. OthervTise, the total fuel cell power 
is computed by summing the power levels from each individual. fuel cell and 
the output status is set to valid. A status check is then performed on 
the parameter used to compute the total current. If any are invalid, the 
output status for total current is set to invalid. Otherwise, the total 
current is computed by summing the individual currents from each fuel cell 
and the output status is set to valid. 

d. Outputs - Outputs from this module are specified in Table 3.2.1.13-1. 

e. Module References - None 

f. Module TYpe and Attributes 

Type: External Procedure 

Attributes: Default (serially reusable with no protective mechanism). 



BOOK: OFT SM Detailed Design Specification 

g. Template References -

D INCLUDE TEMPLATE CSS COT 
D INCLUDE TEMPLATE CSS SPINB -
D INCLUDE TEMPLATE CSS DDT 
D INCLUDE SMSTAT· 

h. Error Hand1ipg - None 

CONSTANTS TABLE 

10/16/79 

3.2.1.15-2 

SPECIAL PROCESSES INPUT BUFFER 
DISPLAY/DOWNLIST TABLE 
STATUS FIELD REPLACE STATEMENTS 

i. Constraints and Assumptions - None 

;s 0 
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13. 
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15. 

16. 

17. 

lB. 

TABLE 3.2.1.13"':1 Fuel Cell Computation 

ITEM DESCRIPTOR 

Fuel Cell 1 Voltage ..6 .. 2.17 

Fuel Cell 1 Voltage In- I A.2.17 
put Status 

Fuel Cell 2 Voltage I A.2.17 

Fuel Cell 2 Voltage 
InPllt Status 

Fuel Cell 3 Voltage 

Fuel Cell 3 Voltage 
Input Status 

Fuel Cell 1 Current 

Fuel Cell 1 Current 
Input Status 

Fuel Cell 2 Current 

Fuel Cell 2 Current 
Input Status 

Fuel Cell 3 Current 

Fuel Cell 3 Current 
Input Status 

Power Level 1 

Power Level 2 

Total Fuel Cell Current 

Total Fuel Cell Current 
Output Status 

Total Fuel Cell Power 

Total Fuel Cell Power 
Output Status 

A.2.17 

A.2.17 

A.2.17 

A.2·17 

A.2.17 

A.2.17 

A.2.17 

A.2.17 

A.2.17 

A.2.12,D.12 

A.2.12,D,.12 

A.2.1B 

A.2.1B 

A.2.1B 

A.2.1B 

ACT 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

o 

o 

o 

o 

MODULE DATA LIST 

SOU RCE/DESTI NATION 

SSD 

SSD 

SSD 

SSD 

SSD 

SSD 

SSD 

SSD 

SSD 

SSD 

SSD 

SSD 

STM 

STM 

CRT,DL 

CRT 

CRT,DL 

CRT 

HAL NAME 

CSYv_FC_VOLTAGE$(l) 

CSFB FC VOLTAGE INPUT 
STATUS~;(l) - -

CSFV-YC_VOLTAGE$(2) 

CSFB FC VOLTAGE INPUT 
STATUS$(2) - -

CSFV_FC_VOLTAGE$(3) 

CSFB FC VOLTAGE INPUT 
STATUS$(3) - -

CSFV -YC _ CURREHT$ ( 1 ) 

CSFB FC CURRENT INPUT 
STATUS$(l) - -

CSFV_FC_CURRENT$(2) 

CSFB FC CURRENT INPUT 
STATUS$(2) -

CSFV-YC_CURRENT$(3) 

CSFB FC CURRENT INPUT 
STATUS$(3) - -

CSFVYOWER_LEVEL_l 

CSFVYOWER_LEVELy 

CSFV _TOTAL _FC _CURRENT 

CSFB_TOTAL-YC_CURRENT_STATUS 

CSFV_TOTAL-YC_POWER 

CSFB_TOTAL-YC_POWER_STATUS 

MML 

v45V0180A 

V45V0200A 

V45V03)OA 

v45COlJlA 

V45C02JlA 

v45C03JlA 

V92E0630C 

V92E0631C 

V92C0311C 

V92E0310C 

REOT. 
SYMBOL 

E 
1 

E2 

E3 

11 

12 

13 

IT 

iPT 
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TA8LE 3.2.1.13-1 Fuel Cell Computation (Cont'd) 

# ITEM DESCRIPTOR ACT 

19. Fuel Cell 1 A.2.18 0 
Precondition 1 

20. Fuel Cell 1 A.2.18 0 
Precondition 2 

21. Fuel Cell 1 A.2.18 0 
Precondition 3 

22. Fuel Cell 1 A.2.18 0 
Precondition Output 
Status 

23. Fuel Cell 2 A.2.18 0 
Precondition 1 

24. Fuel Cell 2 A.2.18 0 
Precondition 2 

- 25. Fuel Cell 2 A.2.18 0 

\/'7 Precondition 3 

~ 26. Fuel Cell 2 Precondition A.2.18 0 
Output Status 

27. Fuel Cell 3 A.2.18 0 
Precondition 1 

28. Fuel Cell 3 A.2.18 0 
Precondition 2 

29. Fuel Cell 3 Precondition A.2.18 0 

30. Fuel Cell 3 Precondition A.2.18 0 
Output Status 

31. Power Level Computation E L 

\ 

MODULE DATA LIST 

SOU RCE/DESTI NATION 

CRT 

CRT 

CRT 

CRT 

CRT 

CRT 

CRT 

CRT 

CRT 

CRT 

CRT 

CRT 

\ 

/ 

HAL NAME 

CSFB_FC_PRECON_l$(l) 

CSFB-YC_PRECON_2$(l) 

CSFB-YC_PRECON_3$(l) 

CSFB_FC_PRECON_STAT$(l) 

CSFB_FC_PRECON_l$(2) 

CSFB_FCYRECON_2$(2) 

CSFBYC_PRECON_3$(2) 

CSFB_FC_PRECON_STAT$(2) 

CSFB_FCYRECON_l$(3) 

CSFB_FC_PRECON_2$(3) 

CSFB_FC_PRECON_3$(3) 

CSFBYC_PRECON_STAT$(3) 

SSF_POWER_LEVEL_COMP_ARRAY 

MML REQT. 
SYMBOL 

V92X0601X 

V92X06J2X 

V92X06J3X 

V92X06llX 

V92Xo612X 

V92X0613X 

V92X0621X 

V92X0622X 

V92X0623X 
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Gnter ) 
Then 

Do For J = if Any Input 

.1 To ~n-For Parameter Status Else 

Each I:uel Cell) For This Fuel 
Cell Is Invalid 

IF Anv Fuel Set Total Fuel 
Cell Precondition Then Cell Power Out·. 
Output Status put Status To 
Set To Invalid Invalid 

Else 
Compute Total 
Fuel Cell Power 
PT = P1 + P2 + P3 

if Any Input Set Total Fuel 
Pararnl3ter Status Then Cell Current 
For Current Is Output Status 
Invalid To Invalid 

Else Compute Total 

~~eturn 
Fuel Cell Current 
IT = 11 + 12 + 13 

I=igure 3.2.1.13-1. Fuel Cell Computation 

Set Fuel Cell J 

10/16/79 
3.2.1.13-5 

Precondition Out-
put Status To 
Invalid 

Compute Power Level 
Output For This Fuel 
Cell In Kilowatts 
P(J) = E(J) x I(J)/1000 

I 
Perform Power 
Level Discretes 
(Fig. 3.2.1.13-2) 

Set Total Fuel Cell 
Power Output 
Status To Valid 

Set Total Fuel Cell 
Current Output 
Status To Valid 



I F Power Level 
For Fuel Cell J 
Is Less Than Or 

Then 

Equal To Power 
Level 1 

Set Fuel Cell J 
Precondition Else 
Output Status 
To Valid 

Set Fuel Cell J Set Fuel Cell J 
Precondition 1 Precondition 2 
To On and 3 To Off· 

I F Power Level Set Fuel Cell J 
For Fuel Cell J Is Then Precondition 2 
Less Than Power To On 
Level 2 

Else Set Fuel Cell J 
Precondition 3 
To On 

Figure 3.2.1.13-2. Power Level Discretes 

10/16/79 
3.2.1.13-6 

Set Fuel Cell J 
Precondition 1 
And 3 To Off 

Set Fuel Cell J 
Precondition 1 
And 2 To Off 



10/16/79 

3.2.1.14-1 

BOOK: OFT SM Detailed Design Specification 

3.2.1.14 Hydraulic Water Boiler Quantity (SSH_HYD_H20_QTY) 

The Hydraulic Water Boiler Quantity calculations module computes the amount 
of water remaining in the three storage tanks. 

a. Control Interface - This module is CALI.'ed by the. Special Processes 
Executive (SS~_EXEC) once every two seconds •. 

b. 

c. 

INVOCATION: CALI. SSH_HYD_H20_QTY 

~1puts - Inputs to this module are specified in Table 3.2.1.14-1 

Process Descri~ - The control flow for this module is shown in 
Figure 3.2.1.14-1. If the inputs needed for the hydraulic water boiler 
quantity computation for water tank 1 are valid, the hydraulic water 
boiler quantity remaining is computed using a pressure - volume - temp
erature (PVT) equation. The GN2 outlet pressure is analyzed to see if 
it is zero. If so, the hydraulic water boiler quantity is set to zero. 
Otherwise, the quantity of GN2 is calculated and that quantity is used 
in calculating the hydraulic water boiler quantity. A check is 
made to determine if the computed value lies in the range 0 to 100 in
clusive. If the value is less than zero, it is set toO and if greater 
than 100, it is set to 100. The computed value and status are then stored 
in the I Display/Downlist table for display. The value is converted to PCM 
counts and stored in the Special Processes Output Buffer (SPOB) for out
put to the meter and down1ist. If any input parameter for water tank 1 
has an invalid parameter status, then the hydraulic water boiler quantity 
iB set to invalid and the computation is bypassed. This same procedure is 
followed for computing the hydraulic water boiler quantities for water 
tank 2 and water tank 3. There is no OPS initialization or clean-up 
processing. 

d. Outputs - Outputs from this module are specified in Table 3.2.1.14-1. 

e. Module References - None 

f. Module Type and Attributes -

Type: External Procedure 
Attributes: Default (serially reusable with no protective mechanism). 

g. Template References -

D INCLUDE TEMPLATE CSA .COT 
D INCLUDE TEMPLATE CSA DDT 
D INCLUDE TEMPLATE CSA SPINB 
D INCLUDE TEMPLATE SPOB 

h. Error Handling - None 

i. Constraints and Assumptions - None 

Constant Table (COT) - Values 
Display/Downlist Table 
Special frocesses Input Buffer (SPINB) 
Special Processes Output Buffer 
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18 

19 

20 

21 

22 

TABLE 3.2.1.14-1 Hydraulic Water Boiler quantity 

ITEM DESCRIPTOR ACT 

Hydr Sys 1 H20 Tank Temp. A.2.17 I 

Hydr Sys 1GN2 Tank Temp. A.2.17 I 

Hydr Sys IGN2 Quantity A.2.12 I 

Hydr Sys 1 GN2 Press A.2.17 I 

Hydr Sys 1 GN2 Outlet Pres A.2.17 I 

Hydr Sys 2 H20 Tank Temp. A.2.17 I 

Hydr Sys 2 GN2 Tank Temp. A.2.17 I 

Hydr Sys 2 GN2 Quantity A.2.12 I 

Hydr Sys 2 GN2 Press A.2.17 I 

Hydr Sys 2 GN2 .1>..2.17 I 

Hydr Sys 3 H20 Tank Temp. A.2.17 I 

Hydr Sys 3 GN2 Tank Temp. A.2.17 I 

Hydr Sys 3 GN2 Qiiantity A.2.12 I 

Hydr Sys 3 GN2 Press A.2.17 I 

Hydr Sys 3GN2 Outlet Press A.2.17 I 

Hydr Sys 1 H20 Temp A.2.17 I 
Input Status Indicator 

Hydr Sys 1 GN2 Temp A.2.17 I 
Input Status Indicator 

Hydr Sys 1 GN2 Press A.2.17 I 
Input Status Indicator 

Hydr Sys 1 GN2 Outlet A.2.17 I 
Press Status Indicator 

Hydr Sys 2 H20 Temp A.2.17 I 
Input Status Indicator 

iHydr Sys 2 GN2 Temp A.2.17 I 
Input Status Indicator 

Hydr Sys 2 GN2 Press A.2.17 I 
Input Status Indicator 

---- _._----

\ 

MODULE DATA LIST 

SOU RCE/DESTI NATION HAL NAME 

SSD CSHV_H20_TEMP$(1; ) 

SSD CSHV_N2_TEMP$(1;) 

STM CSHV _N2 _ QUANTITY$ (1; ) 

SSD CSHV_N2~RESS$(1;) 

SSD CSHV_N20UT_PRESS$(1;) 

SSD CSHV_H20_TEMP$(2;) 

SSD CSHV_N2_TEMP$(2;) 

STM CSHV_N2~QUANTITY 

SSD ~SHV_N2_PRESS$(2;) 

SSD ~SHV_N20UT~RESS$(2;) 

SSD ~SHV_H20_TEMP$(3; ) 

SSD SHV_N2_TEMP$(3; ) 

STM SHV_N2~UANTITY$(3;) 

SSD bSHV_N2~ESS$(3;) 

SSD CSHV_N20UT~RESS$(3;) 

SSD bSHB_H20_TEMP _STAT$( 1;) 

SSD bSHB_N2_TEMP_STAT$(1; ) 

SSD SHB _N2 ~RESS _ STAT$ (1; ) 

SSD SHB_N20UT_PRESS_STAT$(1;) 

SSD SHB_H20_TEMP_STAT$(2;) 

SSD SHB_N2_TEMP_STAT$(2;) 

SSD SHB_N2_PRESS_STAT$(2;) 

MML REQT. 
SYMBOL 

V58T0161A T2(l) 

V58T0105A Tl(l) 

V92Q0650C Q(l) 

V58p0147A P1(1) 

V58p01a4A P2(1) 

V58T0261A T2(2) 

V58T0205A T1(2) 

V92Q0651C Q(2) 

V58p0247A P1(2) 

V58p0204A P2(2) 

V58T0361A T2(3) 

V58T0305A T1(3) 

V92Q0652C Q(3) 

V58p0347A :PI(3) 

V58p0304A ]p2(3) 
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TABLE 3.2.1.14-1 Il¥draulic Water Boiler ,\uantit~(c9ntinued) 

ITEM 

Hydr Sys 2 G~2 Outlet 
Pressure Status Indicator 

DESCRIPTOR 

A.2.lT 

Hydr Sys 3 H20 Temp I A.2.17 
Input Status Indicator 

Hydr Sys 3 GN2 Temp I A.2.17 
Input Status Indicator 

Hydr Sys 3 GN2 Press I A.2.17 
Input Status Indicator 

Hydr Sys 3 Outlet 
Press Status Indicator 

Ruantity of GN2 in GN2 
ITank 

Hydr Water Boiler 
Quantity (LOCAL) 

Hydr Sys 1 Output 
Parm Status Indicator 

Hydr Sys 2 Output 
Parm Status Indicator 

Hydr Sys 3 Output 
Parm Status Indicator 

Hydr Sys 1 Display 
Water Boiler Quantity 

Hydr Sys 2 Display 
Water Boiler Quantity 

Hydr Sys 3 Display 
Water Boiler Quantity 

Hydr Sys 1 MDM 
Water Boiler Quantity 

Hydr Sys 2 MDM 
Water Boiler Quantity 

Hydr Sys 3 MDM 
Water Boiler Quantity 

A.2.17 

E 

E 

A.2.18 

A.2.18 

I A.2.18 

I 
A.2.18 

A.2.18 

A.2.18 

A.2.16 

A.2.16 

A.2.16 

ACT 

I 

I 

I 

I 

I 

L 

L 

o 

o 

o 

o 

o 

° 
° 
o 

o 

MODULE DATA LIST 

SOURCE/DESTINATION I HAL NAME 

SSD leSliE _N2Qi.fIJRESS _ SIAT$ (2; ) 

SSD CSHB_H20_TEMP_STAT$U; ) 

SSD CSHB _N2 _TEMP _ STAT$ ( 3; ) 

SSD CSHB_N2_PRESS_STAT$(3;) 

SSD CSHB_N20UT_PRESS_STAT$(3;) 

SSH _N2 _QUANTITY 

~SH _TEMP _ VR 

SHB_QUANT_OUT_STAT$(l;) 

SHB_QUANT_OUT_STAT$(2; ) 

SHB_QUANT_OUT_STAT$(3:) 

CRT SHV_QUANT_CRT$(l: ) V72Q604ov 

CRT ~SHV_QUANT_CRT$(2:) V72Q6042V 

CRT ~SHV_QUANT_CRT$(3:) V72Q6044V 

D/L, SSe rSHV_QUANT_METER$(l) V72Q604oV 

D/L, Sso SHV_QUANT_METER$(2) V72Q6042V 

D/L, SSO SHV_QUANT_METER$(3) V72Q6044v 

MML REQT. 
SYMBOL 

Q1 

VR(l) 

VR(2) 

VR(3) 

VR(l) 

VR(2) 

VR(3) 
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TABLE 3.2.1.14-1 Hydraulic Water Boiler Quantity (continued) MODULE DATA LIST 

---- ----

ITEM DESCRIPTOR ACT SOU RCE/DESTI NATION 

Hydr Sys A Canst E C 

Hydr 8ys B Canst E C 

Hydr 8ys C Canst E C 

Hydr Sys D Canst E C 

Intermediate Meter 
Reading E L 

\ 

HAL NAME MML REQT. 
SYMBOL 

SSH_A30NST A 

SSHY30NST B 

SSH330N8T C 

8SH_D_CONST D 

88H _QUANT_METER 
: 
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Set Output Parm Status 
Indicator To On (Invalid) 

.---
Set Display Water Boiler 
(DDT) and MDM Water Boil

Then I er (SPOB) Quantity to 
Zero 

Else 

ComputeiOfieWater Boiler Quantity 
and Stor in Temporary Location 

VR(I)=44.58 [2.57-(T2~t~j60 [,-(I)-QlJ}] -1.01 

Store Computed 
Quantity VR(l) 
And I/O Status 
In Display/Down 
list Table (DDT 
For Display 

Convert VR(l) to PCM (Con 
vert 5 x VR(l) To Integer 
And Shift Left 6 Bits) & 

Store In Special Processe 
Output Buffer (SPOB) For 
Output· To Meter & Downlis 

Figure 3.2.1.14-1 Hydraulic Water Boiler Quantity 

Else 

Set Display Water Quantit 
To 100 (VR(l) = 100 

IF Display Water 

Boiler Quantity 

< 0 (VR(l) 
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Set Display 
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BOOK: OFT SM Detailed Design Specification 
Date. 10/16/79 
Page 3.c.1.15-1 

The O/N
2 

Quantity computation module computE~s the 02 quantity remaining in 

the Emergency 02 tank ana. the N2 quantity remaining in the two system: 1 and two 

system 2 N2 tanks • 

. a. Control Interface - The 0/N2 Quantity computation module is CALL'ed 

by the Special Processes Executive once every two seconds. 

Invocation: CALL SSN_02N2_QTY; 

b. lEJlUts - Inputs to this module are specified in Table 3.2.1.15-1. 

c. Process Descrip~ - The control flow for this module is shown in 
Figure 3.2.1.15-1. If the inputs needed for the Emergency 02 quantity 

computation are valid, the 02 quantity remaining is computed and given 

a yalid status. If the 02 inputs are invalid then the 02 quantity 

remalnlng status is set to invalid and the computation is bypassed. 
This same procedure is followed for computing the N2 quantities 

remaining in the system 1 and system 2 tanks. There is no OPS 
in:itialization or clean-up processing. 

d. Outputs - Outputs from this module are specified in Table 3.2.1.15-1. 

e. Mod.ule References - None 

f. Module Type and Attributes 

T~)e: External Procedure 
Attributes: Default (serially reusable with no protective mechanism) . 

g. Template References 

CSS SPINB 
CSB DDT 

Special Processes Input Buffer 
Display Downlist Table 

h. Error Handling .- None 

i. Constraints and Assumptions - None 



TABLE 3.2.1.15-1. 02N2 Quantity 

# ITEM DESCRIPTOR ACT 

1 Eller 02 Tank Press A.2.17 I 

Status 

2 Eller 02 Tank Temp Status A.2.17 I 

3 Eller 02 Tank Press A.2.17 I 

4 Eller 02 Tank Temp A.2.17 I 

5 Eller 02 Quantity Status A.2.18 0 

6 Eller 02 Quantity A.2.18 ° 
7 Sys N2 Press Stat (1) A.2.17 I 

8 Sys N2 Press Stat (2) A.2.17 I 

9 Sys N2 Tank 1 A.2.17 I 

.......... Temp Stat (1) 

~ -- 10 Sys N2 Tank 1 Temp A.2.17 I 
Stat (2) 

II Sys N2 Tank 2 Temp A.2.17 I 

Stat (1) 

12 Sys N2 Tank 2 Temp A.2.17 I 

Stat (2) 

13 Sys 1 N2 Supply A.2.17 I 

Pressure 

14 Sys 2 N2 Supply A.2.17 I 

Pressure 

15 Sys 1 N2 Tank 1 Temp A.2.17 I 

16 Sys 1 N2 Tank 2 Temp A.2.17 I 

17 Sys 2 N2 Tank 1 Temp A.2.17 I 

18 Sys 2 N2 Tank 2 Temp A.2.17 I 

'\ 

MODULE DATA LIST 

SOU RCE/DESTI NATION HAL NAME MML 

SSD CSNB_02_PRESS_STATUS 

SSD CSNB_02_TEMP_STATUS 

SSD CSNV 02 PRESS VALUE V61P216lA - - -

SSD CSNV 02 TEMP VALUE V61T2216A - - -

CRT CSNB_02_QTY_STATUS 

CRT,DL CSNV_02_QTY_VALUE V92Q0305C 

SSD CSNB_N2_PRESS_STAT$(l;) 

SSD CSNB_N2~RESS_STAT$(2;) 

SSD CSNB_N2_TANKl_TEMP_STAT$(l; ) 

SSD CSNB_N2_TANKl_TEMP_STAT$(2;) 

SSD CSNB-P2_TANK2_TEMP_STAT$(l;) 

SSD CSNB_N2_TANK2_TEMP_STAT$(2;) 

SSD CSNV_SUPPLY~RESS$(l:) V61P230lA 

SSD CSNV_SUPPLY~RESS$(2:) V61P2309A 

SSD CSNV_TANK1_TEMP$(1: ) V61T2406A 

SSD CSNV_TANK2_TEMP$(1:) V61T2407A 

SSD CSNV_TANKl_TEl1P$(2: ) V61T2408A 

SSD CSNV _ TANK2 _ TEMP$ (2: ) V61T2409A 

--

\ 

REQT. 
SYMBOL 

P 

T 

W02 

I 

P(l) 

P(2) 

T(l) 

T(2) 

T(3) 

T(4) 
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TABLE 3.2.1.15-1. 02N2 Quantity MODULE DATA LIST 

# ITEM DESCRIPTOR ACT SOURCE/DESTI NATION HAL NAME 

19 System 1 N2 Supply A.2.1B 0 CRT,DL CSI\'V _N2 _QTY$ ( 1: ) 

Quantity 

20 System 2 N2 Supply A.2.1B 0 CRT,DL CSNV_N2_QTY$(2:) 

Quantity 

21 N2 Supply Quantity A.2.1B 0 CRT CSNB_N2_QTY_STAT$(1: ) 
Status (1) 

22 N2 Supply Qu~~tity A.2.1B 0 CRT CSNBY2_QTY_STAT$(2: ) 
Status (2) 

23 Temporary Press E L SSN _TEMP_PRESS 

~ 

~ 

I 

MML REOT. 
SYMBOL 

. 

V92Q0315C WN2 
(SYS 1) 

V92Q0318c iWN2 
(SYS 2) 
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Enter ) Then 
Set Emer 
O2 Quantity 

Status To 
Invalid 

02 Tank Press Status 
IF Emer )-

Or Emer 02 Tan~ Temp 
Status Is Invalid 

Compute Emergency 

DO FOR >-1-1 To 2 
(Sys 1 And Sys 
2 N2 Tanks) 

Return ) 

Else O2 Quantity Remaining: 

WO 14.12 X P 
2 T+460 

IF 
Sys N2 Press Stat(l) OR 

Sys f\l2 Tank 1 Temp Stat{l) OR 

Sys N2 Tank 2 Temp Stat(1) 

Is Invalid 

Set Emer 
O2 Quantity 

~ Status To Valid 

Then I Set N2 Supply 

Quantity Status{l) 
To Invalid 

Compute N2 Qty In Tank(l): 

Else 
• Temporary Press = 12.35 x Supply Press (I) 

• WN (I) = [ Temporary Press + Temporary Press 1 
2 Tank 1 Temp(l) + 460 Tank 2 Temp(1) + 460J 

Set N2 Supply 

Oty Status (I) 
To Valid 

Figure 3.2.1.15-1. 02/N2 Quantity 
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BOOK: OFT SM Detailed Design Specification 

.1, 

I 10/16/79 
3.2.1.16-1 

The H
2

0 Pump Delta Pressure module computes th~~ delta pressure for each of 

the two water coolant loops in the Atmospheric Revitalization System .. 

a. Control Interface_. - The H20 Pump Delta Pressure module is CALL' ed by 
the Special Processes Executive once every two seconds. 

Invocation: 

b. Inputs - Inputs t.o this module are specified in Table 3.2.1.16-1. 

c. Process Description - The control flow for this module is shown in 
Figure 3.2.1.16-1. If the inputs needed for the Loop 1 H20 delta 
pressure computation are valid, the delta pressure is computed and 
gi ven a valid status. If the inputs are invalid, the computation is 
bypassed and an invalid status is set for the delta pressure output. 
This same procedure is followed for computing the delta pressure of 
the Loo~ 2 H

2
0 pump. There is no OPS initialization or clean-up . 

processlng. 

d. Outputs - Outputs from this module are specified in Table 3.2.1.16-1. 

e. Module Reference~~ - None 

f. Modttle Type and Attributes 

Type: External Procedure 
Attributes: Default (serially reusable with no protective mechanism). 

g. Template Referenees 

D INCLUDE TEMPLATE CSS SPINB 
D INCLUDE TEMPLATE CSS DDT 

h. Error Handling - None 

i. Com:traints and Assumptions - None 

Special Processes Input Buffer(SPINB) 
Display/Downlist Table 
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# 

1 

2 

3 
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5 

6 

7 

8 

9 

10 

11 

12 

TA5LE 3.2.1.16-1 H20 Pump Delta Pressure 

ITEM 

Loop 1 Pump Inlet 
Pressure 

Loop 1 Pump Inlet 
Pressure Status 

Loop 1 Pump Outlet 
Pressure 

Loop 1 Pump Outlet 
Pressure Status 

Loop 1 Pump Delta 
Pressure 

Loop 1 Pump Delta 
Pressure Status 

Loop 2 Pump Inlet 
Pressure 

Loop 2 Pump Inlet 
Pressure Status 

Loop 2 Pump Outlet 
Pressure 

Loop 2 Pump Outlet 
Pressure Status 

Loop 2 Pump Delta 
Pressure 

Loop 2 Pump Delta 
Pressure Status 

'\ 

DESCRIPTOR 

A.2.17 

A.2.17 

A.2.17 

A.2.17 

A.2.18 

A.2.18 

A.2.17 

A.2.17 

A.2.17 

A.2.17 

A.2.18 

A.2.18 

ACT 

I 

I 

I 

I 

o 

o 

I 

I 

I 

I 

o 

o 

MODULE DATA liST 

SOU RCEIDESTI NATION 

SSD 

SSD 

SSD 

SSD 

CRT, DL 

CRT, DL 

SSD 

SSD 

SSD 

SSD 

CRT, DL 

CRT, DL 

'\ 
./ 

HAL NAME 

CSWV IN PRESS1 

CSWB_IN_PRESSI_STATUS 

CSWV OUT PRESSI 

CSWB_OUT_PRESSI_STATUS 

CSWV DELTA PRESSI 

CSWE_DELTA_PRESS1_STATUS 

CSWV_IN_PRESS2 

CSWB_IN_PRESS2~STATUS 

CSWV_OUT_PRESS2 

CSWB _OUT ]RESS2 _STATUS 

CSWV_DELTA_PRESS2 

CSWB_DELTA_PRESS2_STATUS 

MML 

v6lP2605A 

V6lP2600A 

V92P0300C 

V6lP2705A 

V6lP2700A 

V92P030lC 

REQT. 
SYMBOL 

Pil 

Pol 

PI 

Pi2 

Po2 

P
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( Enter ) 
Set Loop 1 Pump 

Then Delta Pressure 
Status To ON 

IF Loop 1 (Invalid) 
Pump Inlet Or 
Outlet Pressure 
Status = ON 
(Invalid) Compute Loop 1 

Pump Delta Pressure 
Else Using Loop 1 Pump 

Inlet And Outlet 
Prei;su res: 
P1 ,= Po1 - Pi 1 

I 
~t Loop 1 Pump 

Delta Pressure . 
Status To OF F 
(V,'IIid) 

Then 
Set Loop 2 Pump 
Delta Pressure 
Status To ON 
(Invalid) 

if Loop 2 
Pump Inlet Or 
Outlet Pressure 
Status = ON Compute Loop 2 
(Invalid) Pump Delta Pressure 

Else Using Loop 2 Pump 
InlHt And Outlet 
Pressures: 
P2 := Po2 - Pi2 

I [t Loop 2 Pump 
Delta Pressure 
Status To OFF 
(Valid) 

( Return ~ 

Figure 3.2.1.16-1. H20 Pump Deltill Pressure 

11/11/77 
3.2.1.16-3 
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Date: 1/15/79 
Rage3.2.l.l7~1 

The Recorder Tape Position module computes the tape position for each of 
these operational recorders (OPSl, OPS2, a~d payload),- and updates a three-deep 
downlist buffer pushdown list if a new fault message has been generated by 
System Software annunciation. Each entry in this list contains the tape position 
and active track parameters for OPSI and OPS2 recorders and a current time. 

a. Control Interface - The Recorder Tape Position module is called by 
the Special Processes Executive (SSP_EXEC) once every two seconds. 

b. Inputs - Inputs to this module are specified in Table 3.2.1.17-1. 

c. Process Description - The control flow for this module is shown in 
figure 3.2.1.17-1. The recorder tape position is computed consecutively 
for all three recorders. If any input parameter status indicator for 
a recorder is invalid, the status associated with that recorder tape 
position output is set to invalid and the computation is bypassed. 
Otherwise, the recorder tape position is computed by isolating the 
five bits in the input data word and con:verting them to integer format. 
'rhis value is used as an index (one is added to preclude using a zero 
index) into a 32 entry table. The values in this table represent the 
tape position output - 100/31 X rounded to the nearest integer. The 
status associated with the recorder tape position is set to valid and 
·both the status and computation value are stored in the Display/Downlist 
table (DDT). 

'l'he current time and percent tape and act.ive .track parameters from t.he 
two OPS recorders shall be logged every two seconds if the fault summary 
message (FSM) indicator has been set by Bystem software/annunciation. The 
l.ast three sets of these logged parameters will be maintained in a push 
down list. The contents of the push down list will be made available for 
d.isplay and downlist. Once the recorder parameters and time tag for the 
ICSM indicator have been logged the FSM indicator shall be reset. The FSM 
indicator will be initialized to off during OPS initialization. 

d. .Qutput - Outputs from this module are specified in Table 3.2.1.17-1. 

e. Module References - None 

f. Module Type and Attributes 

~lype: External Procedure 

Attributes: Default (serially reuseable with no protective mechanism). 

g. 'l'emplate Reference -

D INCLUDE TEMP:LATE CSS SPINB 
D INCLUDE TEMPLATE CSS DDT 

h. Error Handling - None 

Special Processes Input Buffer (SPINB) 
Display/Downlist Table 

i. Constraints and Assumptions - None. 

/7· 
I t.c 
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TABLE 3.2.1.17-1 Recorder Tape Position 

ITEM DESCRIPTOR ACT 

OPSl Recorder Input 
Value (contains items A.2.17 I 
2-6) 

RCDR OPSI Bit 1 A.2.17 I 

RCDR OPSI Bit 2 A.2.17 I 

RCDR OPSl Bit 3 A.2.17 I 

RCDR OPSI Bit 4 A.2.17 I 

RCDR OPSI Bit 5 A.2.17 I 

OPS2 Recorder Input 
Value (contains items A.2.17 I 
8-12) 

RCDR OPS2 Bit 1 A.2.17 I 

RCDR OPS2 Bit 2 A.2.17 I 

RCDR OPS2 Bit 3 A.2.17 I 

RCDR OPS2 Bit 4 A.2.l'/' I 

RCDR OPS2 Bit 5 A.2.17 I 

Payload Recorder Input 
Value (contains items A.2.17 I 
14-18) 

RCDR PL Bit 1 A.2.17 I 

RCDR PL Bit 2 A.2.17 I 

RCDR PL Bit 3 A.2.17 I 

RCDR PL Bit 4 A.2.17 I 

RCDR PL Bit 5 A.2.17 I 

OPSI Recorder Input A.2.17 I 
Status 

OPS2 Recorder Input A.2.17 I 
Status 

Payload Recorder A.2.17 I 
Input Status 

\ 

MODULE DATA LIST 

SOURCE/DESTINATION HAL NAME 

SSD CSRV_REC_VALUE$(l; 9 to 13) 

SSD CSRV_REC_VALUE$(1;9l 

SSD CSRV_REC_VALUE$(l;lO) 

SSD CSRV_REC_VALUE$(l;ll) 

SSD CSRV_REC_VALUE$(1;12) 

SSD CSRV_REC_VALUE$(1;13) 

SSD CSRV_REC_VALUE$(2;9 to 13) 

SSD CSRV~EC_VALUE$(2;9) 

SSD CSRV_REC_VALUE$(2;lO) 

SSD CSRV~EC_VALUE$(2;11) 

SSD CSRV_REC_VALUE$(2;12) 

SSD CSRY_REC_VALUE$(2;13) 

SSD CSRY_REC_VALUE$(3;9 to 13) 

SSD CSRV~REC_YALUE$(3;9) 

SSD CSRV_REC_VALUE$(3;lO) 

SSD CSRV~EC_VALUE$(3;11) 

SSD CSRV_REC_VALUE$(3;12) 

SSD CSRV_REC_VALUE$(3;13) 

SSD CSRB_REC_STAT$(l;) 

SSD CSRB_REC_STAT$(2;) 

SSD CSRB~EC_STAT$(3;) 

\ 
I 

// 

REOT. MML 
SYMBOL 

X(l) 

V75X2540 

V75X2541 

V75X2542 

V75X2543 

V75X2544 

X(2) 

V75X2640 

V75X2641 

V75X2642 

V75X2643 

V75X2644 

xU) 

V75X2740 

V75X2741 

V75X2742 

V75X2743 

V75X2744 
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TABLE 3.2.1.17-1 Recorder Tape Position 

ITEM DESCRIPTOR ACT 

OPS1 Active Track Input I Value (Contains Items 
23 - 26) A.2.17 I 

RCDR OPSI Active Bit 1 A.2.17 I 
RCDR OPSI Active Bit 2 A.2.17 I 
RCDR OPSI Active Bit 3 A.2.17 I 
RCDR OPSI Active Bit 4 A.2.17 I 

OPS2 Active Track Input 
Value (Contains Items 
(28 - 31) A.2.17 I 

RCDR OPS2 Active Bit 1 A.2.17 I 
RCDR OPS2 Active Bit 2 A.2.17 I 
RCDR Ops2 Active Bit 3 A.2.17 I 
RCDR OPS2 Active Bit 4 A.2.17 I 

Fault Summary Message 
Indicator E I/O 

SP Current Time A.2.11.3 I 

I 

MODU LE DATA LIST 

SOU RCE/DESTI NATION 

SSD 

SSD 
SSD 
SSD 
SSD 

SSD 

SSD 
SSD 
SSD 
SSD 

UI 

SSP 

O?:J 
)-~..; ;--1 
f!".,..J L ...... ..; 

0;1 
....... < 
>-"/ 0 ;;:u 
~, d 
'- 0 
~ ~-4 >SS 
;.... ....... ~ 
~..i ~ 

ts~ 
....... ~ w 

0 
'"Og 
0 
01--3 
~::c 

tr;J 

-

HAL NAME MML REOT. 
SYMBOL 

CSSV_SPINB_D3875$(9to 12) 

CSSV SPINB D3875$(9) rt75X2547E 
CSSV-SPINB-D3875$(10) !V75X2548E 
CSSV-SPINB-D3875$(n) !V75X2549E 
CSSV=SPINE=D3875$(12) !V75X2550E 

CSSV_SPINB_D4050$(9 to 12) 

CSSV SPINB d4050$(9) 75X2647E I 
CSSV-SPINB-D4050$(10) 75X2648E I 

CSSV=SPINB:P4050$(11) V75X2649E 
CSSV_SPINB_D4050$(12) 75X2650E 

CDLB_SM_RECORDER_FLAG "92X7000X 

CSSV_SP_CURRENT_TIME V91M1999P 
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58 

TABLE 3.2.1.17-1 Recorder Tape Position (Cont'd) 

ITEM DESCRIPTOR ACT 

OPSl Recorder Output A.2.1S 0 
status indicator 

OPS2 Recorder Output A.2.1S 0 
status indicator 

PL Recorder Output A.2.1S 0 
status indicator 

OPSl Recorder tape A.2.1S 0 
position 

OPS2 Recorder tape A.2.18 0 
position 

PL Recorder tape A.2.18 0 
position 

OPS Down::.L;;st Buffer 
(Contains Items 40-96) A.2.18 0 

( ITE Illi 40 - 58 PERTAIN TO ANO fw,y 1) 

OPSl Tape Pos Bit 1 A.2.18 0 
OPSI Tape Pos Bit 2 A.2.18 0 
OPSI Tape Pos Bit 3 A.2.18 0 
OPSl Tape Pos Bit 4 A.2.18 0 
OPSl Tape Pos Bit 5 A.2.18 0 

OPS2 Tape Pos Bit 1 A.2.18 0 
OPS2 Tape Pos Bit 2 A.2.18 ° OPS2 Tape Pos Bit 3 A.2.18 ° OPS2 Tape Pos Bit 4 A.2.18 0 
OPS2 Tape Pos Bit 5 A.2.18 0 

OPSl Active Trk Bit 1 A.2.18, 0 
OPSl Active Trk Bit 2 A.2.18 0 
OPSl Active Trk Bit 3 A.2.18 0 
OPSl Active Trk Bit 4 A.2.18 0 

OPS2 Active Trk Bit 1 A.2.18 0 
OPS2 Active Trk Bit 2 A.2.18 0 
OPS2 Active Trk Bit 3 A.2.18 0 
OPS2 Active Trk Bit 4 A.2.18 0 

GMTTMETAG A.2.18 0 

MODULE DATA LIST 

SOURCE/DESTI NATION HAL NAME 

CRT CSRB~OS_OUT_STAT$(l;) 

CRT CSRB_POS_OUT_STAT$(2;) 

CRT CSRB~OS_OUT_STAT$C3; ) 

CRT,DL CSRV_TAPE~OS$(l) 

CRT,DL CSRV_TAPE~OS$(2) 

CRT,DL CSRV_TAPE~OS$(3) 

CRT, DL CSRVYL_BUFFER$(l to 3) 

CRT, DL CSRV OPSl TAPE POS$tl ' 9 ) 
CRT, DL CSR~OPS~TAP~POS$ 1;10) 
CRT, DL CSRV OPSl TAPE POS$(l;ll) 
CRT, DL CSRV-OPSI-TAPE-POS$(1;12) 
CRT, DL CSRV=OPS1=TAPE~OS$(1;13) 

CRT, DL CSRV OPS2 TAPE POS$(1;9) 
CRT, DL CSRV-OPS2-TAPE-POS$(1;10) 
CRT, DL CSRV-OPS2-TAPE-POS$(1;11) 
CRT, DL CSRV =OPS2=TAPE =POS$ (1;12) 
CRT, DL CSRV_OPS2_TAPE_POS$(1;13) 

CRT, DL CSRV OPSl ACT TRK$(1;9) 
CRT, DL CSRV=OPS1=ACT=TRK$(1;10) 
CRT, DL CSRV OPSl ACT TRK$(l;ll) 
CRT, DL CSRV=OPS1=ACT=TRK$(1;12) 

CRT, DL CSRV_OPS2_ACT_TRK$(1;9) 
CRT, DL CSRV_OPS2_ACT_TRK$(1;10) 
CRT, DL CSRV_OPS2~CT_TRK$(1;11) 
CRT, DL CSRV_OPS2_ACT_TRK$(1;12) 

CRT, DL CSRV_GMT_TIME_TAG$(l) 

. 

\ 

MML REQT. 
SYMBOL 

V92Q0091C P(l) 

V92Q.0092C P(2) 

V92Q0090C P(3) 

V92X071lX 
V92X0712X 
V92X0713X 
V92X0714x 
V92X0715X 

V92X0732X 
V92X0733X 
V92X0734X 
V92X0735X 
V92X0736x 

V92X0754X 
V92X0755X 
V92X0756x 
V92X0757X 

V92X0772X 
V92X0773X 
V92X0774x 
V92X0775X 

V92W0701C 
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59 
60 
61 
62 
63 

64 
65 
66 
67 
6S 

69 
70 
71 
72 

73 
74 
75 
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77 

7S 
79 
SO 
Sl 
S2 

S3 
S4 
S5 
S6 
S7 

SS 
S9 
90 
91 

92 
93 
94 
95 

96 
97 

TABLE 3.2.1.17-1 

ITEM 

(ITEMS 

OPSI Tape Pas Bit 1 
OPSI Tape Pas Bit 2 
OPSI Tape Pas Bit 3 
OPSI Tape Pas Bit 4 
OPSI Tape Pas Bit 5 

OPS2 Tape Pas Bit 1 
OPS2 Tape Pas Bit 2 
OPS2 Tape Pas Bit 3 
OPS2 Tape Pas Bit 4 
OPS2 Tape Pas Bit 5 

OPSI Active Trk Bit 1 
OPSI Active Trk Bit 2 
OPSI Active Trk Bit 3 
OPSI Active Trk Bit 4 

OPS2 Active Trk Bit 1 
OPS2 Active Trk Bit 2 
OPS2 Active Trk Bit 3 
OPS2 Active Trk Bit 4 

GMT Time Tag 

(ITEM 

OPSI Tape Pas Bit 1 
OPSI Tape Pos Bit 2 
OPSI Tape Pas Bit 3 
OPSI Tape Pas Bit 4 
OPSI Tape Pos Bit 5 

OPS2 Tape Pas Bit 1 
OPS2 Tape Pos Bit 2 
OPS2 Tape Pas Bit 3 
OPS2 Tape Pas Bit 4 
OPS2 Tape Pos Bit 5 

OPSI Active Trk Bit 1 
OPSI Active Trk Bit 2 
OPSI Active Trk Bit 3 
OPSI Active Trk Bit 4 

OPS2 Active Trk Bit 1 
OPS2 Active Trk Bit 2 
OPS2 Active Trk Bit 3 
OPS2 Active Trk Bit 4 

GMT Time Tag 
Tape Position Table 

DESCRIPTOR 

9 - 77 PERTAIN TO ANOMAl 

A.2.1S 
A.2.1S 
A.2.1S 
A.2.1S 
A.2.1S 

A.2.1S 
A.2.1S 
A.2.1S 
A.2.1S 
A.2.1S 

A.2.1S 
A.2.1S 
A.2.1S 
A.2.1S 

A.2.1S 
A.2.1S 
A.2.1S 
A.2.1S 

A.2.1S 

7S - 96 PERTAIN TO ANOl! 

A.2.1S 
A.2.1S 0;::5 
A.2.1S '~0, \'% A.2.1S 
A.2.1S 2';d 

.-/-1 0 
A.2.1S ;~~~j 
A.2.1S .- d 
A.2.1S ~ ~ 

'-~ 

A.2.1S ~f§ A.2.1S 

A.2.1S 
...;< ~ 

";.-::\ 

A.2.1S .~.~ 
A.2.1S ::J) 
A.2.1S .0 

':Y,~ 
A.2.1S ':) ~ 
A.2.1S H~ 
A.2.1S .:'-'e 
A.2.1S 

A.2.1S 
E 

MODU LE DATA LIST 

ACT SOURCE/DESTI NATION HAL NAME 

2) I 
0 CRT, DL CSRV OPSI TAPE POS$(2 9) 
0 CRT, DL CSRV-OPSI-TAPE-POS$(2 10) 
0 CRT, DL CSRV-OPSI-TAPE-POS$(2 11) 
0 CRT, DL CSRV-OPSI-TAPE-POS$(2 12) 
0 CRT, DL CSRV=OPSl=TAPE=POS$(2 13) 

0 CRT, DL CSRV OPS2 TAPE POS$(2;9) 
0 CRT, DL CSRV-OPS2-TAPE-POS$(2;10) 
0 CRT, DL CSRV-OPS2-TAPE-POS$(2;11) 
0 CRT, DL CSRV -OPS2-TAPE -POS$( 2 ;12) 
0 CRT, DL CSRV=OPS2=TAPE=POS$(2;13) 

0 CRT, DL CSRV OPSI ACT TRK$(2;9) 
0 CRT, DL CSRV-OPSI-ACT-TRK$(2;10) 
0 CRT, DL CSRV-OPSI-ACT-TRK$(2;11) 
0 CRT, DL CSRV=OPSl=ACT=TRK$(2;12) 

0 CRT, DL CSRV OPS2 ACT TRK$(2;9) 
0 CRT, DL CSRV-OPS2-ACT-TRK$(2;10) 
0 CRT, DL CSRV-OPS2-ACT-TRK$(2;11) 
0 CRT, DL CSRV=OPS2=ACT=TRK$(2;12) 

0 CRT, DL CSRV_GMT_TIME_TAG$(2) 

fu,y 3) 

0 /CRT, DL CSRV OPSI TAPE POS$(3;9) 
0 CRT, DL CSRV-OPSI-TAPE~POS$(3;10) 
0 CRT, DL CSRV-OPS1-TAPE-POS$(3;11) 
0 CRT, DL CSRV-OPSI-TAPE-POS$(3;12) 
0 CRT, DL CSRV=OPSl=TAPE=POS$(3;13) 

0 CRT, DL CSRV_OPS2_TAPE __ POS$(3;9) 
0 CRT, DL CSRV OPS2 TAPE POS$(3;10) 
0 CRT, DL CSRV-OPS2-TAPE-POS$(3;11) 
0 CRT, DL CSRV-OPS2-TAPE-POS$(3;12) 
0 CRT, DL CSRV=OPS2=TAPE~OS$(3;13) 

CSRV OPSI ACT TRK$(3;9) 0 CRT, DL 
0 CRT, DL CSRV=OPSl=ACT=TRK$(3;10) 
0 CRT, DL CSRV OPSI ACT TRK$(3;11) 
0 CRT, DL CSRV=OPSl=ACT=TRK$(3;12) 

0 CRT, DL CSRV_OPS2_ACT_TRK$(3;9) 
0 CRT, DL CSRV OPS2 ACT TRK$(3;10) 
0 CRT, DL CSRV-OPS2-ACT-TRK$(3;11) 
0 CRT, DL CSRV=OPS2=ACT=TRK$(3;12) 

0 CRT, DL CSRV_GMT_TIME_TAG$(3) 
L SSR TAPE POS TEL 

MML REQT. 
SYMBOL 

V92X071SX 
V92X0719X 
V92X0720X 
V92X072lX 
V92X0722X 

V92X0739X 
V92X074OX 
V92X074lX 
V92X0742X 
V92X0743X 

V92X0760X 
V92X076lX 
V92X0762X 
V92X0763X 

V92X07S0X 
V92X07SlX 
V92X07S2X 
V92X07S3X 

V92W0702C 

V92X0725X 
V92X0726X 
V92X0727X 
V92X072SX 
V92X0729X 

V92X0745X 
V92XQ746x 
V92X0747X 
V92X074& 
V92X0749X 

V92X0766x 
V92X0767X 
V92X076Sx 
V92X0769X 

V92X07S6x 
V92X07S7X 
V92X07SSx 
V92X07S9X 

V92X0703X 
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,IF Fault Summary 
Message Indicator 
Is Set to 1 

\ 

IF Input Status 
Indicator is Set 
iTo 1 For This Re-

Set Output 
Parameter Status 
Indicator For 
This Recorder 
To On 

/ 
/ 

INote; This Operation Ensur4;:; 
IAll Non-Data Bits Are ze-' 
roed And Results In An In
teger Halfword WhoseValue 
Ranges From 0-31. Five ffin
put Bits Are Right Justifi~d. 

/ 
corder 

Isolate 5 Input 
Bits in Input 
Word Store In 
Integer Format 

Move OPS Downlists Buffer 
(2) To OPS Downlists Buff
er (3) Move OPS Downlist 
Buffer (1) to OPS DOwn-' 
list Buffer (2) 

\ 
\ 
\ 
\ 
\ 
\ 

Obtain Tape Position From 
Tape Position (POS) Table 
Using Integer Value Of 
Input Bits (Plus 1) As 
An Index 

Move OPSI Active Track Input Value 
to OPS Downlist Buffer (1) Move 
OPSI Recorder Input Value to OPS 
Downlist Buffer (1) Move OPS2 
Active Track Input Value to OPS 
Downlist Buffer (1) Move OPS2 Re
corder Input Value to OPS Downlist 
Buffer' (1) Move GMT Time Tag To 
OPS Downlist Buffer (1) 

L Format For 5 

ote: One is Added To Pre
,clude Using A Zero Index. 
Values Obtained From Tape 
iPosi tion Table Correspond 
To The Raw Data Value X 
Times 100/31 rd. to neares 

Input Parameter Bits 

~SB ~SB 

fu"lJ:i
oWO

'" . 0> " 45 67 1'i'1'[" B >4 " 
Input Parm Blt 1 
Input Parm Bit 2 
Input Parm Bit 3 
Input Parm Bit 4 
Input Parm Bit 5 

Figure 3.2.1.17-1 Recorder Tape Position 
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Date: 10/16/79 
Page 3.2.l.l~-l 

BOOK: OFT SM Detailed Design Specification 

The Fuel Cell Purge module provides automatie purging of the three fuel 
cells to maintain fuel cell operating efficiency. 

a. 

b. 

c. 

Control Interface - The Fuel Cell Purge module is CALL'ed by the 
Special Processes Executive once every two seconds. 
Invocation: CALL SSC_FUEL_CELL_PURGE; 

Inputs - Inputs to this module are specified in Table 3.2.1.18-1. 

Process Description - The control flows for this module a.re shown 
in Figures 3.2.1.18-1 through 3.2.1.18-9. The I/O status of eaCh. 
switch position measurement is first checked for validity. If valld, 
that measurement value is moved to a save area -otherwise the save 
area is not overlayed. All subsequent references to these measurement 
values are from the save area, thereby insuring that only valid values 
are used. 

The Fuel Cell Purge (FCP) module determines whether or not the FCP 
sequence is already in progress. If it is in progress, discrete para
meters are checked to determine if the sequence should continue or 
terminate. If the sequence is to continue (FCP ON discrete is on), 
the logic associated with the currently active timer is executed. There 
are five timers within theFCP sequence---the 'open' W timer, the 'close' 
W timer, the X timer, the y timer and the Z timer. After the purge valves 
are commanded open (closed), the 'open' W ~imer and the 'close' 
W timer areiused to provide a W-second delay prior to performing the 
valve open (close) verification computation. The X timer is used to 
control the time allocated (X minute delay time) for the purge lines 
to reach predefined temperatures. If the temperatures are not reached 
within the allotted time, annunication of that condition is enabled. 
The Y timer i8 used to initiate the closing of a purge valve Y minutes 
after the valve-open verification check was performed. The Z timer is 
used to delay commanding the purge line heaters off for Z minutes after 
the last selected FCP valve is verified closed or fails to open (close) 
·when commanded open (closed). Only one of these timers can be active at 
anyone time. The Y minute time is the only constant changeable by 
the Table Maintenance Specialist Function. 

If the FCP mod.ule determines that the FCP sequence is not in progress, 
discrete parameters are checked to see if conditions exist for initiating 
the FCP sequence. Depending on these conditions, the Fuel Cell Purge 
Inodule either initiates the Fuel Cell Purge sequence or exits. There 
is no OPS initialization or clean-up processing. 

d. 9utputs - Outputs from this module are specified in Table 3.21.18-1. 

e. Module References - None 



BOOK: OFT SM Detailed Design Specification 

f. Module Type and Attributes 

Date: 
'R,a.ge 

10/161'(9 
.3.2.1.18 ... 2 

Type: External Procedure 
Attributes: Default (serially reusable with no protective mechanism). 

g. Template References 

D Include Template CSS SPINB Special Processes Input Buffer 
D Include Template CSS SPOB Special Processes Output Buffer 
D Include Template CSS COT Constants Table - values 
D Include Template CSS SP CMr Special Processes CMT 

h. Error Handling - None 

i. Constraints and Assumptions - None 



TABLE 

# ITEM DESCRIPTOR 

I FC GPC Sequence Start A.2.17 
(Auto purge start dis-
crete) 

1A FC GPC Sequence A.2.17 
start input 
location 

IB FC GPC Sequence A.2.17 
start status 

2 FCP On Discrete A.2.17 

2A FCP On discrete-input A.2.l7 
location 

2B FCP On discrete status A.2.l7 

3 FCP 02/H2 Purge Htrs A.2.17 

--...) GECA' (Purge Line Heater 
Switch) 

O~, 
3A FCP 02/H2 Purge Htrs A.2.l7 ,...-' \""'J 

(,,'-..I, 'Mj 
GPCA input location O';:d 

~1 0 
3B FCP 02/H2 Purge Htrs A.2.17 L-l. '--4 

~ ,-~.j 

GPCA status ~ C~-
~ 0-

4 FCPl Purge VLVS GPCA A.2.17 ~-c! \~ 

S~~. 4A FCPl Purge VLVS GPCA A.2.17 
'input location ~'..-:3 

I- ~ 
,..-. 

4B FCPl Purge VLVS GPCA A.2.17 (/)0 
status ~~ 

''0'\ 

0 
5 FCP2 Purge VLVS GPCA A.2.17 O~ 
5A FCP2 Purge VLVS GPCA A.2.17 

~ 
input location 

5B FCP2 Purge VLVS GPCA A.2.17 
status 

6 FCP3 Purge VLVS GPCA A.2.l7 

6A FCP3 Purge VLVS GPCA A.2.17 
input location 

MODULE DATA LIST 

ACT SOURCE/DESTINATION HAL NAME 

I SSD CSUV_FC_GPC_SEQ_START 

I SSD CSSV_SPINB_D1206ol 

I SSD CSSV_INSTAT_D1206ol 

I SSD cSUVyCP_ON 

I SSD CSSV _SPINB y4077 

I SSD CSSV_INSTAT-p4077 

I SSD cSUVyCP~TRS_GPCA 

I SSD CSSV_SPlNE_D4060 

I SSD CSSV_INSTAT_D4060 

I SSD CSUYyCPl_VLV_OPEN 

I SSD CSSV_SPINBy4064 

I SSD CSSV_INSTAT-p4064 

I SSD CSUVyCP2_VLV_OPEN 

J I SSD CSSV_SPINE_D4071 

I SSD CSSV_INSTAT_D4071 

I SSD CSUY_FCP3_VLV_OPEN 

I SSD CSSV _SPINE -p407 5 

--

MML REQT. 
SYMBOL 

V72K6050Y 

V45XC8 04E 

v45S0604E 

v45SCEl5E I 

V45so825E 

V45S0835E 
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TABLE 3.2.1.18-1 Fuel Cell Purge 

# ITEM DESCRIPTOR 

6B FCP3 Purge VLVS GPCA A.2.17 
status 

7 FCP 02iH2 Purge Htrs A.2.16 0 
GPC-A On 

8 FCP 02iH2 Purge Htrs 
GPC-B on 

A.2.16 0 

9 X Minute delay time E C 

10 FCP Control Timer E L 

11 W Second Delay Time E C 

12 Y Minute Time A.2.12,D.12 I 

13 Z Minute Time E C 

14 SP Current time A.2.11 I -
~ 
\S' 

15 WC Purge temp fail flag A.2.16 0 

16 WC Purge 1 fail flag A.2.16 ° 
17 C Purge 2 fail flag A.2.16 0 

18 C Purge 3 fail flag A.2.16 ° 
19 ctive FCP timer E L 

20 C Selected E L 

2l CP 02 Vent line temp A.2.17 I 

22 CP H2 Vent Line temp 1 A.2.17 I 

\ 
j 

MODU LE DATA LIST 

ACT SOURCE/DESTINATION HAL NAME 

I SSD CSSV_INSTAT-p4075 

SSO CSSV_SPOB_D121401$~1) 

SSO CSSV_SPOB-P121401 $(2) 

SSC_X_MIN_DELAY 

SSC-YCP_CONTROL_TIMER 

SSC_W_SEC_DELAY 

STM CSUV _Y _MIN_TIME 

SSC_ZyIll_TIME 

SSP CSSV_SP~CURRENT_TIME 

SSO,CRT,DL CSSB_CUR_ANN$(3) 

SSO,CRT,DL CSSB_CUR_ANN$(4) 

SSO,CRT,DL CSSB_CUR_ANN$(5) 

SSO,CRT,DL CSSB_CUR_ANN$(6) 

SSC _ACT -YCP _TIME 

SSC-YC_SELECTED 

SSD CSUV -YCP _02 _VENT _LINE_TEMP 

SSD CSUV-YCP_H2_VENT_LINE_TEMPl 

\ 

MML REQT. 
SYMBOL 

V45K0604y 

V45K0605Y 

V92W0635C 

1V9lMl999P 

92X2105X 

92X210JX 

92X210lX 

92X2102X 

45T0600A 

45T0699A 
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TABLE 3.2.1.18-1 Fuel Cell Purge (Cont' d) 

# ITEM DESCRIPTOR ACT 

23 FCP H2 Vent Line Temp 2 A.2.17 I 

24 FCP 1 Purge VLVS GPC-A 
Open A.2.16 0 

25 FCP 1 Purge VLVS GPC-B A.2.16 0 
Open 

26 FCP 2 Purge VLVS GPC-A A.2.16 0 
Open 

27 FCP 2 Purge VLVS GPC-B A.2.16 0 
Open 

28 FCP 3 Purge VLYS G;PC-A A.2.16 0 
<"'-- Open 
---::, 

29 FCP 3 Purge VLVS GPC-B A.2.16 0 
Open ----..::. 

30 FC Current (1) A.2.17 I 

31 O2 Flow (1) 
/' A.2.17 I 

32 H2 Flow (1) A.2.17 I 

33 FC Current (2) A.2.17 I I 
34 02 Flow (2) A.2.17 I 

35 H2 Flow (2) A.2.17 I 

36 Fe Current (3) A.2.17 I 

37 O2 Flow (3) A.2.17 I 

38 H2 Flow (3) iA· 2.17 I 

39 ~3 p;: C 

40 '~4 IE C 

41 ~ C 

42 ~ C 

43 . (Deleted) 

43A (Deleted) 

I I 

MODULE DATA LIST 

SOU RCEIDESTI NATION 

SSD 

SSO 

SSO 

SSO 

SSO 

SSO 

SSO 

SSD 

SSD 

SSD 

SSD O~ 
~ .... "l ~ 

SSD '~~\~~;, 
SSD £-. '. ; 

'7 ~C\ 
SSD y' ,...-, - \---A. 
SSD y.~ '\.:! 

~~ 'r-j 
~-, ~ 

SSD \,...,c ~ __ ~ 

~-- ~~ 
N 

'CPO 
...-jc:::) 
C ~ 
,-...~ 

V'. ;:r 
>;0 \: 

HAL NAME MML 

CSUVJCPy23 ENT_LINE_TEMP2 v45T0700A 

CSSV_SPOB_D100701$(~ V45K0815Y 

CSSV _SPOB _Dl00701$ (2) V45K0816Y 

CSSV_SPOB-P101401$(1) V45K0825Y 

CSSV_SPOB-P101401$(2) V45K0826Y 

CSSY_SPOB_D120701$(1) V45K0835Y 

CSSY_SPOB_D120701$(2) V45K0836Y 

CSFV_FC_CURRENT$(l;) V45C01JlA 

CSUV_02JLOW$(1;) v45R0160A 

CSUV_H2_FLOW$(1;) V45R0170A 

CSFVYC_CURRENT$(2; ) V45C020lA 

CSUV_02YLOW$(2;) V45R0260A 

CSUV_H2JLOW$(2;) V45R027:JA 

CSFV YC 3URRENT$ (3 ; ) V45C030lA 

CSUV_02YLOW$(3;) V45R036oA 

CSUVy2JLOW$(3;) y45R0370A 

SSC_DELTA_THREE 

SSC_DELTA_FOUR 

SSC_DELTA_ONE 

SSC_DELTA_TWO 

REQT. 
SYMBOL 

.63 

.64 

.61 

.62 

aI 
o 
o 
~ .. 
o .., 
~ 
en 
~ 
~ 
ft> .. 
~ 

ft> 
C. 

~ 
ft> 
en _. 
= = en 
'C 
CD 
n -n 
I» -C = 

"dt:J 

~~ 
CD CD 

w ..... 
• 0 '" -.. · ..... 
..... '" · -.. ..... ..., 
0)\0 
I 

'" 



--
~ 

~ 

, 
\ 

/ 

# 

43B 

44 

44A 

44B 

45 

TABLE 3.2.l.l8-l Fuel Cell Purge (Cont'd) 

ITEM DESCRIPTOR ACT 

(Deleted) 

(Deleted) 

(Deleted) 

(Deleted) 

FC Auto Purge Seq fail A.2.l6 0 
flag 

MODULE DATA LIST 

SOURCE/DESTI NATION HAL NAME MML REQT. 
SYMBOL 

ssa CSSB _ CUR _ ANN$ (9) V92X2l06x I 

I 

I 

\ 

CIIJ 
o 
o 
=-= .. 
o .., 
---t 
(I) 

3: 
.:::J 
(D .... 
I» _. -(D 

CI. 

~ 
(D 
CIt 

= = en 
'C 

CD 
n -n 
I» 
" o = 

~w 
00,," 

'" '" 
WI-' 
· 0 "' ..... 
• I-' 1-'0-· ..... .... ...., 
"'\0 I 

'" 
I-' 



Enter, ) 

Move Valid ] 
Switch Position 
Measurements 
To Save Area 

IF )_ Active FCP 
Timer F 0 
(FCP Sequence 
In Progress) 

Return ) 

Then 
VCpon L 
Discrete = 0"/ 

I 
__ ..... 1_ 

IF 

Hardware 
Indication 
Directing FCP 
Sequence To 
Continue -

FC GPC Sequence 
Start = On &!Q. 
FCP 02/H2 Purge 
Htrs GPCA On = On 
And (FCP1.2. or 3 
Purge Vlvs GPCA = 
True) 

if Auto Purge Start 
Discrete Is On And 
Purge Line Heater 
Switch Is In GPC 
Posi ti on An d Any 
Fuel Cell Purge Valve 
Switch In GPC Position 

Then 

DO CASE 
On Active 
FCP Timer 

~P6CSeqUencrThen 
Start = Off 

PERFORM 
Initiate FCP 
Sequence 
Fig, 3.2.1.18·8 

Figure 3.2.1.18-1. Fuel Cell Purge 

PERFORM 
Terminate FCP 
Sequence 
Fig. 3.2.1.1.8·9 

1..-___ .... 

CALL 
X Timer 
Check 
Fig. 3.2.1.18·2 

10/16/79 
3.2,1.18- 5.2 

CALL 
1 X Timer 

X Time Check 
Fig. 3.2.1.18·2 

PERFORM 
2 Open W Timer 

Open Check 
WTimer Fig. 3.2.1.18·3 

3 
PERFORM 
Y Timer Check 

Y Timer Fig. 3.2.1.18·4 

PERFORM 
~ Close W Timer 
Close Check 
W Timer ...... _F_i9_,_3_,2_.1_.1_8_.5...J 

~ 
Z Timer 

PERFORM 
Z Timer Check 
Fig. 3.2.1,18·6 

B 
'" I",· 'I," ';1,' ('J'l,i' 'TH 1~ ''.Tjcr~'.l: 1 

OltIC(;l\.fJ F 



~ 

c::::.>' 

\ 

/ 

Enter 

IF 
FCP O2 Vent Line Temp 

>69
0 

F And FCP H2 }---i 
Vent Line Temp 1 > 790 F 
And FCP H2 Vent Line 

Temp 2 > 400 F 

I 
I 
I 
I 
I 

If 02 and H2 

Line Temperatures 
Are Within Limits 

C Return ~ 

Then 

Else 

CALL 
Select Fuel 
Cell 
Fig. 3.2.1.18-7 

IF SP Current 
Time ~ FCP 
Control Timer 

I 
I 
I 
I 

If X Timer 
Has Expired 

IF 
r---I FC Selected = 0 

Then Deacti vate X 
Timer:Active 
FCP Timer = 0 

Figure 3.2.1.18-2. X Timer Check 

Reset Purge Line Heater On 
Command Indicators: 
• FCP 02/H2 Purge 

Htrs GPC-A On = Off 
• FCP 02/H2 Purge Htrs 

GPC-B On = Off 

r--

Terminate FCP Sequence: 
'. Turn On FCP Purge 

Temp Fail Flag 
(Enable Annunication) 

Active FCP 
Timer;; 0 
(Deactivate 
X Timer) 

• Reset Purge Line Heater 
On Command Indicators: 
FCP 02/H2 Purge Htrs 

GPCA On = Off 
FCP 02/H2 Purge Htrs 

GPCB On = Off 

WI-' 
• '0 
1\)-

i-.~ "-1-'--.1 
CXl\{) 
I 
0\ 



-"-
~, 

iF 
SP Current Time ) Then 
2::FCP Control 
Timer 

I 

IF 
O2 Flow ( FC Selected) -[(2.106 x 10-2) x FC Current (FC Selected)] >63 

And H2 Flow (FC Selected) -I<2.652 x 10-3 ) x FC Current (FC Selected )]>64 

L_ Time To Verify 
Purge Valve Is 
Open? 

Valve 
Open? 

DO CASE )--
FC Selected 

CALL 
Select Fuel 
Cell 
Fig. 3.2.1.18-7 

~ 
1-1 -----I 

3 

Else 

Turn On FC 
Purge 1 Failure 
Flag For 
Annunciation 

Turn On FC 
Purge 2 Fail
ure Flag For 
Annunciation 

Turn On FC 
Purge 3 Fail
ure Flag For 
Annunciation 

Figure 3.2.1.18-3. Open W Timer Check 

Then 

Compute Purge Valve Close 
Time Using Y Minute Time 
(Activate Y Timer): 
• FCP Control Timer = SP 

Current Time + (Y Minute 
Time x 60) 

• Active FCP Timer = 3 

r _ 1 
Reset FC1 Purge Valve Open 
Command Indicators: 
• FCP1 Purge V1vs GPC-A 

Open = Off 
• FCP1 Purge Vlvs GPC-B 

Open = Off 

.Reset FC2 Purge Valve Open 
Command Indicators: 
• FCP2 Purge Vlvs GPCA 

Operi = Off 
• FCP2 Purge Vlvs GPCB 

Open = Off 

Reset FC3 Purge Valve Open 
Command Indicators: 
• FCP3 Purge Vlvs GPC-A 

Open = Off 
• FCP3 Purge Vlvs GPC-B 

Open = Off 

WI--' 
• 0 f\) ___ 

I--' 
I--'Q'\ 

---1--'-:\ 
CO'!) 
I 

---l 



1 

IF )~~ 2 SP Current Time Then DO CASE 
~ FCP Control FC Selected 
Timer 

I 
I 

I 3 

Time To Close 
Purge Valve? 

Compute Purge Valve Close 
Verification Time Using W 
Second Delay Time (Activate 
Close W Timer: .. 

• FCP ControrTimer = SP 
Current Time + W Second, 
Delay Time 

• Active FCP Timer = 4 

10/16/79 
3.2.1.18-8 

Re$et FC1 Purge Valve Open Command Indicators: 
• FCP1 Purge Vlvs GPC-A Open = Off 
• FCP1 Purge Vlvs GPC-B Open = Off 

Reset FC2 Purge Valve Open Command .Indicators: 

• FCP2 Purge Vlvs GPC-A Open = Off 

• FCP2 Purge Vlvs GPC-B Open = Off 

Reset FC3 Purge Valve Open Command Indicators: 

• FCP3 Purge Vlvs GPC-A Open"" Off 

• FCP3 Purge Vlvs GPC-B Open'" Off 

Figure 3.2.1.18-4. Y Timer Check 



if 
SP Current Time 'Then 
~ FCP Control.

j l 
T mer _ 

IF O~! Flow (FC Selected) -{(2.106 x 10-2) x FC cur.rent (FC Selected)]< ~ 1)
And H,) Flow (FC Selected) -[ (2.652 x 10-3) x FC Current (FC Selected) 1 < ~ 2 ,- . . 

Time TIO Verify 
Purge Valve 
Is Closed? 

I 
I 

Pun~e 
Valve 
Is Closed? 

DO CASE \. 
FC Selected, r 

Compute Purge Line Heater 
Off Time Using Z Minute 
Time (Activate Z Timer) 
• FCP Control Timer = SP 

Current Time + Z 
Minute Time 

• Active FCP Timer = 5 

2 

3 

Figure 3.2.1.18-5. Close W Timer Check 

Else 

Turn On FC 
Purge 1 Fail
ure Flag For 
Annunciation 

Turn On FC 
Purge 2 Fail
ure Flag For 
Annunciation 

Turn On FC 
Purge 3 Fail
ure Flag For 
Annunciation 

10/161'79 
3.2.1.18-9 

CALL 
Select Fuel Cell 
Fig. 3.2.1.18-7 



if 
SP Current 
Time ~FCP 
Control Timer 

I 
I 
I 
I 

Time To Turn 
Off Purge 
Line Heaters? 

Deactivate Z 
Then Timer: 

Active FCP 
Timer = 0 

10/16/79 
3.2.1. 11:3-10 

Reset Purge Line Heater On Command Indicators: 

• FCP 02/H2 Purge Htrs GPC-A On = Off 

• FCP 02/H2 Purge Htrs GPC-B On = Off 

Figure 3.2.1.18-6. Z Timer Check 



( Enter 

[~C Selected =)_ 
And FCP1 
Purge Valve 
GPCA = On 

Return, ) 

10/16/79 
3.2.1.18-11 

FC 
Set Command Indicators To Open 
Purge Valve For Fe1: 

Selectee! = 1 • FCP1 Purge Vlvs GPC-A Open = On 
II FCP1 Purge Vlvs GPC·B Open = On 

If 
Else FC Selected ~ 1 
~ And FCP2 Purge 

Valve GPCA = 0 

Then FC 
Selected = 2 

Else FC Selected ~ 2 IF } 
~ And FCP3 Purge 

Valve GPCA = On 

Compute Purge Line 
Heater Off Time Using 
Z Minute Time (Activate 
Z Timer): 
• FCP Control Timer = 

SP Current Time + Z 
Minute Time 

• Active FCP Timer = 5 

Compute Valve Open Verification 
Time Using W Second Delay Time 
(Activate Open W Timer): 
• FCP Control Timer = SP 

Current Time + W Second 
Delay Time 

• ActiVE! FCP Timer = 2 

Figure 3.2.1.18·7. Select Fuel Cell 

Set Command Indicators To Open 
Purge Valve For FC2: 
• FCP2 Purge Vlvs GPC·A Open = On 
• FCP2 Purge Vlvs GPC·B Open = On 

FC 
Selected = 3 

I 
Set Command Indicators To Open 
Purge Valve For FC3: 
• FCP3 Purge Vlvs GPC·A Open = On 
• FCP3 Purge Vlvs GPC·B Open = On 

FC 
Selected = 0 



Set ·Purge Line Heater On Command Indicators: 

• FCP 02/H2 Purge Htrs GPC-A On = On 

• FCP 02/H2 Purge Htrs GPC-B On = On 
-" 

Compute Purge Line Temperature Check Using 
X Minute Delay Time (Activate X Timer): 

• FCP Control Timer = X Minute Delay 
Time + SP Current Time 

• Active FCP Timer = 1 

Turn Off All FCP Seq Failure Flags 
(Annunciation Indicators): 

• FC Purge Temp Fail Flag 

• FC Purge 1 Fail Flag 

• FC Purge 2 Fail Flag 

• FC Purge 3 Fail Flag 

• Fe Auto Purge Sequence Fail Flag 

Set FC 
Selected = 0 

Figure 3.2.1.18-8. InitiateFCP Sequence 

10/16/79 
3.2.1.18-12 



-
Reset All Purge Valve Open Command Indicators: .. FCPl Purge Vlvs GPC-A Open = Off 
III FCP1 Purge Vlvs GPC-B Open =. Off 
8) FCP2 Purge Vlvs GPG-A Open = Off 

• FCP2 Purge Vlvs GPC-B Open = Off 

• FCP3 Purge Vlvs GPC-A Open = Off 
19 FCP3 Purge Vlvs GPC-B Open = Off 

Reset Purge Line Heater On Command Indicators: . 

" • 
FCP 02/H2 Purge Htrs GPC-A On = Off 

FCP 02/H2 Purge Htrs GPG-.s On = Off 

Deactivate All Timers 
(Active FCP Timer =:0 0) 

Set FC Auto 
Purge Seq Fail Flag. 
For Annunciation 

Figure 3.2.1.18-9. Terminate FGP Sequence 

IS 7 

I 

10/16/79 
3.2.1.1tl-13 
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Pa~e 3.2.1.19-1 

3.2.1.19 ltx:draulic Fluid Temperature Contr,ol (SST_HYD_FLD~l'EMP) 

The Hydraulic Fluid Temperature Control module turns the three hydraulic 
f1uidpwnPB on and off in sequence, based on the monitoring of fluid temperature 
sensors in each of the three hydraulic systems. 

a. _90ntrol Interfaces - his module is CALL'd by the Special Processes 
Executive (SSP~XEC) once every two seconds. 

'b. 

c. 

Invocation: CALL SST HYD FLD TEMP 

,~nputs - Inputs to this module are specified in Table 3.2.1.19-1. 

Process Des-.£!.:i12tion - The control flmTs for this module are shown in 
Figures 3.2.1.19-1 through 3.2.1.19-4. When this module is first called 
after an OPS transition, the 'hyd fluid init flag' is ON (set by OPS 
initialization/cleanup module). This flag and the annunciation indicator 
are both turned off. AJ,so, the total priorities assigned, the priority 
#1 pump and all system priorities are set to 0 and allaN/OFF command 
indicators are set to off. 

For all subsequent calls to this module, the I/O status of each switch 
position measurement is checked. If valid, that measurement value 
is moved to a save area; otherwise the save area is not overlayed. All 
subsequent references to these sw'itch measurement values are from the 
save area, thereby ensuring that only valid (no I/O error) values are 
used. Each hydraulic system is consecutively processed in order to 
establish which system, is any, is a candidate for having its circuJ,a
tion pum.p turned on or off. If the circulation pump switch is in the 
GPC positioll and a priority is not aBsigned to this system, temperature 
sensors are monitored for an out-of-limits low condition. The next 
available priority is assigned to this system if one or more of its 
temperature sensors is below limits. If the circulation pump switch 
is not in the GPC position and the system being processed has an 
assigned priority, the circulation pump turn off function is performed. 
The position of the circulation pump switch is indicated by redundant 
measurements. 

After all hydraulic systems have been processed as described above, the 
system with priQrity 1 is checked for pump status. 

If the pump has been commanded on, and if all of its temperature sensors 
are out-of-limits high, or the minim'urn allowable continous run time for 
the operating circulation pump is exceeded and another system is assigned 
a priority, then the circulation pump turn off function is performed. 
If the pump for this system has not been commanded on, the circulation 
pump turn on process is performed. 



BOOK: OFT SM Detailed Design Specification 

Date; 10/16/79 

Page 3. 2 .1.l9~2 

The circulation pump turn off function removes the priority for system, 
updates priorities for all other systems, sets the hydraulic circulation 
annunciation indicator to off, and sets the circulation pump ON/OFF 
command indicators to OFF. The ON/OFF command indicators are redundant 
outputs and are subse~uently processed by the Special Process Data Out 
(section 3.2.1.11) to command the circulation pumps on or off. 

'l'he circulation pump turn on process is as follows: 

If the delay time (Z minute time) has elapsed, check to see if any 
pump, other than the Priority No. 1 pump, is on (use the pump pressure 
test). If no other pump is on, command the Priority No.1 pump on and 
set·the X timer to the earliest pump turn off time. Also set the 
hydraulic circulation pump annunciation indicator to OFF. If another 
pump is on, set the hydraulic circulation pump annuniciation indicator 
to ON. 

d. Outputs - Outputs from this module are specified in Table 3.2.1.19-1. 

e. Module References - None 

f. Module TYEe and Attributes 

Type: External Procedure 

Attributes: Default (serially reusable with no protective mechanism). 

g. Template References 

D Include Template CSS SPINB Special Processes Input Buffer 

D Include Template CSS SPOB Special Processes Output Buffer 

D Include Template CSS COT Constants Table - values 

D Include Template CSS SP CMT Special Processes CMT 

h. Error Handlip~ - None 

i. Constraints and AssumEtions - None 



~ 

o 

# 

1 

2 

3 

4 

6 

7 

8 

9 

:LO 

II 

1.2 

13 

14 

15 

16 

'17 

18 

19 

20 

TABLE 3.2.1.19-1 Hydraulic Fluid Temperature C')ntrol 

ITEM 

Hydr Fluid Init Flag 

Total Prior Assign 

Prior No. 1 Punrp 

Hydr Cire Pump Annun Ind 

Sys 1 Prior No 

Sys 2 Prior No 

Sys 3 Prior No 

Deleted 

:A""TlMER 

Z Minute Time 

Z TIMER 

Hydr Sys 1 Cire Pump 
Auto Enable A-input 
location 
Hydr Sys 1 Cire Pump 
Auto Enable B-input 
location 

I
· Hydr Sys 2 Cire Pump 

Auto Enable A-input 
location 
Hydr Sys 2 Cire Pump 
Auto Enable B-input· 
location 
Hydr Sys 3 Cire Pump 
Auto Enable A-input 
location 
Hydr Sys 3 Cire Pump 
Auto Enable B -input 
location 
H~dr Sys 1 Temp Sensor 
No. 1 

Hydr Sys 1 Temp Sensor 
No. 2 

Hydro Sys 1 Temp Sensor 
No. 3 

DESCRIPTOR ACT 

A.2.ll I/O 

E L 

E L 

A.2.16 o 

E L 

E L 

E L 

E L 

A.2.1.2 I 

E L 

A.2.17 I 

A.2.17 I 

A.2.17 I 

A.2.17 I 

A.2.17 I 

A.2.17 I 

A.2.17 I 

A.2.17 I 

A.2.17 I 

MODULE DATA LIST 

SOU RCE/DESTI NAT! ON 

I 
I S2I 

SSD 

STM 

SSD 

SSD 

I
SSD 

I: 
SSD 

SSD 

SSD 

SSD 

HAL NAME 

I CSOB _SF _HYDR _H!:'", 

SST_NO_ASSN_PRIOR 

SST NOI pm·!!' 

CSOB _ SPOB _ AJlHlUlf_ IND 

SST]RIOR$(l) 

SST]RIOR$(2) 

SST _PRIOR$ (3) 

SST_XTIMER 

CSOV_COT_ZMIN_TIME 

SST_ZTlMER 

CSSV_SPINB_D3755$(5) 

CSSV _SPIllB Y3601$ (ll) 

CSSV _SPIIiBY3577$ (7) 

CSSV_SPINB_D3647$(8) 

CSSV_SPINB_D3669${8J 

CSSV_SPINB_D3744$(5) 

CSOV_TEMP_SENSOR$(I;l) 

CSOV _ TE..'!P _ SENSORS ( 1; 2 ) 

CSOV)TEMP_SENSOR$(1;3) 

MML 

V92x0655X 

V92W1676c 

V58S0140E 

I V58s0141E 

I V58S0240E 

V58S0241E 

V58S034JE 

V58S0341E 

I V58T9183A 

V58Tll43A 

V58T9186~_ 

REQT. 
SYMBOL I:a 

o 
o 
ii!I'ii 

o ..., 
-i 
(I) 

I: 
CJ 
CD -S» _. -til 
Co 

CP 
CD 
(I) _. 
= := 
en 

"CI 
CD 
n -_. 
n 
m -0' 
::I 

'"dt:l 
~~ 
CD CD 

v.' 
• ,I-..~ 
OJ 0 · , 
!-' I--' 
• 0. 
1-" "'-..; 
\\0 
w 



TABLE 3.2.1.19-1 Hydraulic Fluid Temperature Control (Cont 'd) 

# ITEM DESCRIPTOR ACT 

21 Hydr Sys 1 Temp Sensor A.2.17 I 
No. 4 

22 Hydr Sys 1 Temp Sensor A.2.17 I 
No. 5 

23 Hydr Sys 1 Temp Sensor A.2.17 I 
No. 6 

24 Hydr Sys 1 Temp Sensor A.2.17 I 
No. 7 

25 Hydr Sys 1 Temp Sensor A.2.17 I 
No. 8 

--. 
~ 26 Hydr Sys 1 Temp Sensor A.2.17 I 

---- No. 9 

27 Hydr Sys 1 Temp Sensor A.2.17 I 
No. 10 

28 Hydr Sys 1 Temp Sensor A.2.17 I 
No. 11 

29 Hydr Sys 1 Temp Sensor A.2.17 I 
No. 12 

30 Hydr Sys 1 Temp Sensor A.2.17 I 
No. 13 

31 Hydr Sys 1 Temp Sensor A.2.17 I 
No. 14 

32 Hydr Sys 1 Temp Sensor A.2.17 I 
No. 15 

33 Hydr Sys 1 Temp Sensor A.2.17 I 
No. 16 

. -

\ 

MODULE DATA LIST 

SOURCEIOESTINATION HAL NAME MML 

SSD CSOV_TEMP_SENSOR$(1;4) V58T9194A 

SSD CSOV_TEMP_SENSOR$(1;5) V58T9190A 

SSD CSOV_TEMP_SENSOR$(1;6) V58T0846A 

SSD CSOV_TEMP_SENSOR$(1;7) VS8T9189A 

SSD CSOV 3'EMP _ SENSOR$ ( 1 ; 8 ) V58T9173A 

SSD CSOV_TEMP_SENSOR$(1;9) V58T9144A 

SSD CSOV_TEMP_SENSOR$(l;lO) V58T9160A 

SSD CSOV_TEMP_SENSOR$(1;11) V58T9262A 

SSD CSOV_TEMP_SENSOR$(1;12) V58T0159A 

SSD CSOV_TR~_SENSOR$(1;13) V58T9261A 

SSD CSOV_TEMP_SENSOR$(1;14) V58T0157A 

SSD CSOV_TEMP_SENSOR$(1;15) V58T0198A 

SSD CSOV_TEMP_SENSOR$(1;16) V58T1006A 

REQT. 
SYMBOL 

u::II 
C 
C 
;III: .. 
C ..., 
-4 
en 
:I: 
e 
~ .. 
I» 

-~ 
=.. 

'=' 
~ 
(II _. 
= ::I 
en 

"CII 
CD 

" -" ED -O· 
::I 

'1:10 
III III 
'" c+ (!) (!) 

w 
• I-' ",0 · '-,...1-' 
• 0\ 
1-''
\C -; ,,<> 
-""" 



--'0 

~ 

# 

34 

35 

36 

37 

38 

39 

40 

I., 
'+.L 

42 

43 

44 

45 

TABLE 3.2.1.19-1 Hydraulic Fluid Temperature Control ( Cont t d) MODULE DATA LIST 

ITEM DESCRIPTOR ACT SOURCE/DESTINATION 

i 
Hydr Sys 2 Temp Sensor A.2.17 I 

ISSD No.1 

Hydr Sys 2 Temp Sensor A.2.17 I !SSD 
No. 2 I 

Hydr Sys 2 Temp Sensor A.2.17 I ISSD 
No. 3 I 
Hydr Sys 2 Temp Sensor A.2.17 I SSD 
No. 4 

Hydr Sys 2 Temp Sensor A.2.17 I SSD 
No. 5 

Hydr Sys 2 Temp Sensor A.2.17 I SSD 
No. 6 

I Hydr Sys 2 Temp Sensor A.2.17 I 

C~ No. 7 

Hydr Sys 2 Temp Sensor I .H..c. • ..L.[ ""1) O~ No. 8 t-~/) \:.-l 

Hydr Sys 2 Temp Sensor A.2.17 I 
~~ ~:-o 

SSD \~';j 5 No. 9 
,/'-:..~ · ... i 

Hydr Sys 2 Temp Sensor A.2.17 I SSD 7 \c:~ 
.~ -, 

No.lO 

~.:j ~~ 
--< 

::~0 
,..-.. ~~ 
6'). 0 
.... 0 ;-::j 
0 
O~ 

Hydr Sys 2 Temp Sensor A.2.17 I SSD >;0>;::\ 
No. 11 t:-J 

Hydr Sys 2 Temp Sensor A.2.17 I SSD 
No. 12 

HAL NAME MML REOT. 
SYMBOL 

CSOV_TEMP_SENSOR$(2;1) V58T0296A 

CSOV_TEMP_SENSOR$(2;2) V58T9263A 

esov _ TEl"iP _ SENSOR$ ( 2 ; 3) V58T9264A 

CSOV_TEMP_SENSOR$(2;4) V58T0841A 

CSOV_TEMP_SENSOR$(2;5) V58T)236A 

CSOV_TEMP_SENSOR$(2;6) V58T0288A 

CSOV_TEMP_SENSOR$(2;7) V58T9165A 

I 
CSOV_TEMP_SENSOR$(2;8) V58T'J933A 

CSOV~rEMP_SENSOR$(2;9) V58T0883A 

CSOV_TEMP_SENSOR$(2;lO) V58TJ257A 

CSOV_TEMP_SENSOR$(2;11) V58T9244A 

CSOV_TEMP_SENSOR$(2;12) V58T0298A 
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TABLE 3.2.1.19-1 Hydraulic Fluid Temperature Contro1(Cont'd) 

ITEM DESCRIPTOR ACT 

Hydr Sys 3 Temp Sensor A.2.17 I 
No.1 

Hydr Sys 3 Temp Sensor A.2.17 I 
No. 2 

Hydr Sys 3 Temp Sensor A.2.17 I 
No. 3 

Hydr Sys 3 Temp Sensor A.2.17 I 
No. 4 

Hydr Sys 3 Temp Sensor A.2.17 I 
No. 5 

Hydr Sys 3 Temp Sensor A.2.17 I 
No. 6 

Hydr Sys 3 Temp Sensor A.2.17 I 
No. 7 

Hydr Sys 3 Temp Sensor A.2.17 I 
No. 8 

Hydr Sys 3 Temp Sensor A.2.17 I 
No. 9 

Hydr Sys 3 Temp Sensor A.2.17 I 
No.10 

Hydr Sys 3 Temp Sensor A.2.17 I 
No. 11 

Hydr Sys 3 Temp Sensor A.2.17 I 
No. 12 

Hydr Sys 1 Temp Lo Lim A.2.12 I 
No. 1 

\ 

MODULE DATA LIST 

SOURCE/DESTINATION HAL NAME MMl REQT. 
SYMBOL 

SSD CSOV_TEMP_SENSOR$(3;1) V58T9351A 

SSD CSOV_TEMP_SENSOR$(3;2) V58T9352A 

SSD CSOV_TEMP_SENSOR$(3;3) V58T0845A 

SSD CSOV_TEMP_SENSOR$(3;4) V58T0842A 

SSD CSOV_TEMP_SENSOR$(3;5) V58T9349A 

SSD CSOV_TEMP_SENSOR$(3;6) V58TJ388A 

SSD CSOV_TEMP_SENSOR$(3;7) V58T')983A 

SSD CSOV_TEMP_SENSOR$(3;8) V58T<J359A 

SSD CSOV_TEMP_SENSOR$(3;9) V58T9361A 

SSD CSOV_TEMP_SENSOR$(3;lO) V58T0833A 

SSD CSOV_TEMP_SENSOR$(3;11) V58T9344A 

SSD CSOV_TEMP_SENSOR$(3;12) V58T0398A 

STM CSOV_COT_LOLIM_TEMP$(l,l) V92T1700C 
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TABLE 3.2.1.19-1 Hydraulic Fluid Temperature Contro1(Cont'dl MODULE DATA LIST 

# ITEM DESCRIPTOR ACT SOURCE/DESTINATION 

I 

59 Hydr Sys 1 Temp Lo Lim A.2.12 I ISTM 
No. 2 

60 Hydr Sys 1 Temp Lo Lim A.2.12 I STM 
No. 3 

61 Hydr Sys 1 Temp Lo Lim A.2.12 I STN 
No. 4 

62 Hydr Sys 1 Temp Lo Lim A.2.12 I STM 
No. 5 

63 Hydr Sys 1 Temp Lo Lim A.2.12 I STM 
No.6 

-S::> 
64 Hydr Sys 1 Temp Lo Lim A.2.12 I STM 

No. 7 
-C. 

65 Hydr Sys 1 Temp 10 Lim A.2.12 I STM 
No. 8 

I 
66 Hydr Sys 1 Temp Lo Lim I A.2.12 I I STM 

No. 9 

67 Hydr Sys 1 Temp Lo Lim A.2.12 I STM 
No. 10 

~ 
68 Hydr Sys 1 Temp Lo I·im A.2.12 

"oj 
I STN 

No. II -:-.j 
'-'~' S:~ 

69 Hydr Sys 1 Temp Lo Lim A.2.12 \. •• ...1 I STM '-., ...... j 
No. 12 

C; 
,.o~ 

~ 
~ --. . .. -~ .... '-, 
o· ""' A.~..J. 

-< 
70 Hydr Sys 1 Temp Lo Lim A.2.12 .< ~~--I I STM 

No. 13 _ - :-~J 

,.<~ 

71 Hydr Sys 1 Temp Lo Lim A.2.12 
C) 

I STM 
No. 14 

.;~-:; ~ 

-: .,...::; 
-.-- \.".~ 
~J t--{ 

2-::l 

HAL NAME MML REQT. 
SYMBOL 

CSOV _COT _ LOLIJ-L TEMP$ ( 1,21 I V92T1702C 

CSOV_COT_LOLIM_TEMP$(1,3) V92T1704C 

CSOV_COT_LOLIN_TEMP$(1,4) V92T1706c 
I 

CSOV_COT_LOLm_TEMP$(1,5) V92T1708C 

CSOV_COT_LOLIM_TEMP$(1,61 V92T1710C 

CSOV_COT_LOLIM_TEMP$(1,7) V92TI712C 

CSOV_COT_LOLINTEMP$(1,81 V92Tl714C 

CSOV_COT_LOLIM_TEMP$(1,9) V92Tl718C 

CSOV_COT_LOLIM_TEMP$(l,lO) VnT1720C 

CSOV_COT_LOLIM_TEMP$(l,ll) V92T1722C 

CSOV_COT_LOLIM_TEMP$(1,12) V92T1724c 

CSOV_COT_LOLIM_TEMP$(1,13) V92T1728C 

CSOV_COT_LOLIM_TEMP$(1,14) V92Tl730C 
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TABLE 3.2.1.19-1 Hydraulic Fluid Temperature Control 

ITEM DESCRIPTOR ACT 

Hydr Sys 1 Temp La Lim A.2.12 I 
No. 15 

Hydr Sys 1 Temp La Lim A.2.12 1 
No. 16 

Hydr Sys 2 Temp La Lim A.2.12 I 
No. 1 

Hydr Sys 2 Temp La Lim A.2.12 ~ 

No. 2 

Hydr Sys 2 Temp Lo Lim A.2.12 1 
No. 3 

Hydr Sys 2 Temp La Lim A.2.12 I 
No. 4 

Hydr Sys 2 Temp La Lim A.2.12 I 
No. 5 

Hydr Sys 2 Temp La Lim A.2.12 1 
No. 6 

. 
Hydr Sys 2 Temp La Lim A.2.12 1 
No. 1 

Hydr Sys 2 Temp La Lim A.2.12 1 
No. B 

Hydr Sys 2 Temp La Lim A.2.12 1 
No. 9 

Hydr Sys 2 Temp La Lim A.2.12 1 
No. 10 

~-- - '------

MODULE DATA LIST 

SOU RCE/DESTI NATION HAL NAME MML REQT. 
SYMBOL 

STi" CSOV_COT_LOLIM_TEMP$(1,15) V92Tl736c 

STi>1 CSOV_COT_LOLIM_TEMP$(1,16) V92Tl738c 

STM CSOV_COT_LOLIM_TEl-!P$(2,1) V92TIBOOC 

STM CSOV_COT_LOLll-!~EMP$(2,2) V92TIB02C 

STi>1 CSOV_COT_LOLIM_TEMP$(2,3) V92T1Bo4c 

STl-! CSOV _ COT_LOLl'" _ TEMP$ (2 ,4) V92TIB06c 

STi>1 CSOV_COT_LOLIM_TEMP$(2,5) V92TIB12C 

STl-! CSOV_COT_LOLll-!_TEMP$(2,6) V92TIB14C 

STM CSOV_COT_LOLIM_TEMP$(2,1) V92TIB16c 

STl-! CSOV_COT_LOLIM_TEMP$(2,B) V92T181Bc 

STM CSOV_COT_LOLIM_TEMP$(2,9) V92TIB20C 

STi>1 CSOV_COT_LOLIM_TEMP$(2,10) V92TIB22C 
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TABLE 3.2.1.19-1 HydTaulic Fluid Temperature Control(Cont'd) MODULE DATA LIST 

# 

84 I HydT Sys 
No. 11 

ITEM 

2 Temp Lo Lim 

85 IHydr 8ys 2 Temp Lo Lim 
No. 12 

86 IHYdr Sys 3 Temp Lo Lim 
No. 1 

8T I Hydr Sys 3 Temp Lo Lim 
No. 2 

88 I HydT Sys 3 Temp La Lim 
No. 3 

89 I Hydr Sys 3 Temp Lo Lim 
No. 4 

90 I Hydr Sys 3 Temp Lo Lim 
No. 5 

91 I HydT Sys 3 Temp Lo Lim 
No.6 

92 I HydT Sys 3 Temp Lo Lim 
NO.1 

93 I HydT 3ys 3 Temp La Lim 
No.8 -

9h 

95 

96 

Hydr Sys 3 Temp La Lim 
No·9 

Hydr Sys 3 Temp Lo Lim 
No. 10 

HydT Sys 3 Temp La Lim 
No. 11 

DESCRIPTOR 

A.2.12 

A.2.12 

A.2.12 

A.2.12 

A.2.12 

A.2.12 

A.2.12 

A.2.12 

A.2.12 

A.2.12 

-"..2.12 

A.2.12 

-"..2.12 

T 
I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

ACT sou RCE/DESTiNATION 

STM 

STM 

8TH 

STH 

STM 

3TH 

1

3TH 

STM 

STH 

3TH 

STH 

STM 

STH 

HAL NAME 

CSOV_COT~LOLIM_TEMP$(2,11) 

CSOV_COT_LOLn~_TEMP$(2,12) 

CSOV_COT_LOLIM_TEMP$(3,1) 

ICSOV_COT_LOLIM_TEMP$(3,2) 

CSOV_COT_LOLIM_TEMP$(3,3) 

CSOV_CO'T_LOLIM_TEMP$(3.4) 

CSOV_CO~LOLIM_TEMP$(3,5) 

CSOV_ COT _ LOLlr.1_ TEMP$ ( 3,6) 

CSOV_COT~OLIM_TEMP$(3,7) 

ICSOV_COT_LOLIM_TEMP$(3,8) 

CSOV_COT_LOLIM....:TEMP$(3,9) 

CSOV_COT_LOLIM_TEMP$(3,lOl 

CSOV_COT_LOLlli_TEMP$(3, ll) 

MML 

V92T1830C 

V92T1832C 

V92T1900C 

V92T1902C 

V92T1904C 

V92T1906c 

V92T1912C 

V92T1914c 

V92T1916c 

V92T1918c 

V92T1920C 

V92T1922C 

V92Tl928c 

T REQT. 
\ SYMBOL 03 e 

o 
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TABLE 3.2.1.19-1 Hydraulic Fluid Temperature Control (Cont'd) MODULE DATA LIST 

ITEM DESCRIPTOR 

Hydr Sys 3 Temp Lo Lim A.2.12 
No. 12 

Hydr Sys 1 Temp Hi Lim .1'..2.12 
No. 1 

Hydr Sys 1 Temp Hi Lim .1'..2.12 
No. 2 

Hydr Sys 1 Temp Hi Lim .1'..2.12 
No. 3 

Hydr Sys 1 Temp Hi Lim .1'..2.12 
No. 4 

Hydr Sys 1 Temp Hi Lim .1'..2.12 
No. 5 

Hydr Sys 1 Temp Hi Lim .1'..2.12 
No. 6 

Hydr Sys 1 Temp Hi Lim .1'..2.12 
No. 7 

Hydr Sys 1 Temp Hi Lim A.2.12 
No.8 

Hydr Sys 1 Temp Hi Lim A.2.12 
No.9 

Hydr Sys 1 Temp Hi Lim A.2.12 
No. 10 

Hydr Sys 1 Temp Hi Lim .1'..2.12 
No. 11 

Hydr Sys 1 Temp Hi Lim A.2.12 
No. 12 

Hydr Sys 1 Temp Hi Lim A.2.12 
No. 13 

Hydr Sys 1 Temp Hi Lim A.2.12 
No. 14 

Af'7 v, 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

SOU RCE/DESTI Nil-TI ON 

STM 

i 
8TH 

STM 

STM 

STM 

STM 

STM 

STM 

STM 

STM 

ISTM 

STM 

STM 

STM 

STM 

\ 

j 

HAL NAME MML REQT. 
SYMBOL 

CSOV_COT_LOLIM_TEMP$(3,12) V92T1930C 

CSOV_COT_HILI~LTEMP$(l,l) V92T1701C 

CSOV _ COT ---"lILIl~TEMP$ ( 1,2 ) V92T1703C 

CSOV_COT_HILIM_TEMP$(1,3) V92T1705C 

CSOV_COT_HILIM_TEMP$(1,4) V92T1707C 

CSOV_COT_HILIM_TEMP$(1,5) V92Tl709C 

CSOV_COT_HILIM_TEMP$(1,6) V92T1711C 

CSOV_COT_HILIM_TEMP$(1,7) V92Tl713C 

CSOV_COT_HILI~TEMP$(1,8) V92T1715C 

CSOV_COT_HILIM_TEMP$(1,9l V92Tl719C I 
CSOV_COT_HILIM_TEMP$(1,10) V92T1721C 

CSOV_COT_HILIM_TEMP$(l,ll) V92T1723C 

CSOV_COT_HILIM_TEMP$(1,12l V92T1725C 

CSOV_COT_HILIM_TEMP$(1,13) V92T1729C 

SOV_COT_HILIM_TEMP$( 1, 11,) V92T1731C 
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TABLE 3.2.1.19-1 Hydraulic Fluid Temperature Control (Cont'd) MODULE DATA LIST 

# ITEM DESCRIPTOR ACT SOURCEIDESTINATiON J HAL NAME 

, I 

112 Hydr Sys 1 Temp Hi Lim A.2.12 I STM CSOV_COT _HILnLTEr.lp$( 1, 15) 
No. 15 I 

I I 
ICSOV_COT_HILIJ.!_TEHP$(1,16) 113 Hydr Sys 1 Temp Hi Lim A.2.12 I STh! 

No. 16 

ICSOV_COT~ILlr.I_TEHl'$(2'1) 114 Hydr Sys 2 Temp Hi Lim A.2.12 I STh! 
No. 1 "----

ICSOV_COT~HILI~TD'~$(2'2) 115 Hydr Sys 2 Temp Hi Lim A.2.12 
0' 

r STH 
No. 2 I 

116 Hydr Sys 2 Temp Li Lim A.2.12 I STH ICSOV_ COT_HILlr.I_TEJ.lP$(2,3) 

-~ No. 3 .0 

--t::, .0 

11T Hydr Sys 2 Temp Hi Lim A.2.12 .. 
I STH CSOV_COT_HILIH_TEJ.lP$(2,4) " . 

lIo. 4 .. 

I I .. 

, 

I 118 Hydr Sys 2 Temp Hi Lim A.2.12 I STh! CSOV_COT_HILIH_TEHl'$(2,5) 
No. 5 

...:.'- .. -
.. 

Hydr Sys 2 Temp Hi Lim A.2.12 CSOV_COT_HILIH_TEJ.lP$(2,6) 119 I STN 
No.6 

120 Hydr Sys 2 Temp Hi Lim A.2.12 
No.7 

I 8TH CSOV_COT_HILIH~EHl'$(2,T) . 

121 Hydr Sys 2 Temp Hi Lim A.2.12 I STM CSOV_COT_HILHLTEHl'$(2, 8) 
No. 8 

122 Hydr Sys 2 Temp Hi Lim A.2.12 I STH CSOV_COT_HILIH_TEHl'$(2,9) 
No. 9 

123 Hydr Sys 2 Temp Hi Lim A.2.12 I 5TH CSOV_COT_HILIH_TEHl'$(2,lO) 
No. 10 

MML REOT. 
SYMBOL 

i 

I I 
\ V92Tl737C 

V92T1739C 

V92TloOlC 

I V92Tl803C 

I V92T1B05C 

V92T1B07C 

I 
! 

V92TlB13C 

V92T1815C 

V92T1B17C 

V92Tl819C 

V92T1821C 

V92T1823C 
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TABLE 3.2.1.19-1 Hydraulic Fluid Temperature Control (Cont'd) MODULE DATA LIST 

ITEM DESCRIPTOR I ACT SOU RCE/DESTI NATION 

I 

Hydr Sys 2 Temp Hi Lim A.2.12 I STI~ 

No. 11 

Hydr Sys 2 Temp Hi Lim A.2.12 I STM 
No. 12 

Hydr Sys 3 Temp Hi Lim A.2.12 I STM 
No. 1 

Hydr Sys 3 Temp Hi Lim A.2.12 I STM 
No. 2 

Hydr Sys 3 Temp Hi Lim A.2.12 I STM 
No. 3 

Hydr Sys 3 Temp Hi Lim A.2.12 I STM 
No. 4 

Hydr Sys 3 Temp Hi Lim A.2.12 I STM 
No. 5 

Hydr Sys 3 Temp Hi Lim A.2.12 I STM 
No. 6 

Hydr Sys 3 Temp Hi Lim A.2.12 I STM 
No. r 
Hydr Sys 3 Temp Hi Lim A.2.12 I STM 
No. 8 

Hydr Sys 3 Temp Hi Lim A.2.12 I STM 
No. 9 

Hydr Sys 3 Temp Hi Lim A.2.12 I STM 
NO.IO 

\ 

HAL NAME MML REOT. 
SYMBOL 

CSOV_COTYILIM_TEMP$(2,11 ) V92T1831C 

CSOV_COT _HILIM_TEMP$( 2 ,12) V92T1833C 

CSOV_COT_HILIM_TEMP$(3,1) V92T1901C 

CSOV_CO~HILIM_TEMP$(3,2) V92T1903C 

CSOV_COTYILIM_TEMP$(3,3) V92T1905C 

CSOV_COT_HILIM_TEMP$(3,4) V92T19J7C 

I 

CSOV_COT_HILIM_TEMP$(3,5) V92T1913C 

CSOV_COT_HILIM_TEMP$(3,6 ) V92T1915C 

SOV_COT_HILIM_TEMP$( 3,7 ) V92T1917C 

CSOV_COT_HILIM_TEMP$(3,8) V92T1919C 

SOV_COT_HILIM_TEMP$(3,9) V92T1921C 

SOV_COT_HILI~TEMP$(3,10) V92T1923C 
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TABLE 3.2.1.19-1 Hydraulic Fluid Temperature Control (Cont'd) MODULE DATA LIST 

I 

ITEM 

Hydr Sys 3 Temp Hi Lim 
No. 11 

I Hydr Sys 3 Temp Hi Lim 
No. 12 

DESCRIPTOR 

A.2.12 

A.2.12 

ACT SOURCE/DESTI NATION 

I STIvl 

I STM 

HAL NAME MML 

CSOV_COT_liILIV~TEMP$(3,11) V92T1929C 

CSOV_COT_liILIM_TEMP$(3,12) V92T1931C 

138 Hydr Sys 1 Cire P1.lmp A.2.16 0 I SED 'CSSB SPOB Dl014oo$(lO) V58!{0142Y 
On/Off COImna.'ld Ind-A - -

139 Hydr Sys 1 Cire Pump A.2.16 0 SSD CSSB SPOB Dl21400$(10) V58K0143Y 
On/Off Command Ind-B - - I 

140 Hydr Sys 2 Cire Pump A.2.16 II 0 SSD CSSB_SPOB_Dl01400$(1l) V58K0242Y 
On/Off Command Ind-A I 

141 Hydr Sys 2 Cire Pump A.2.16 0 SSD CSSB SPOB Dl2140o$(1l) V58K0243Y 
On/Off Command Ind-B 0 ~ - -

REQT. 
SYMBOL 

~l?:J 
142 Hydr Sys 3 Cire P1.lmp A.2.160 SED CS Fe! CSSB_SPOBYI01400$(12) V58K0342Y I 

On/Off Command I!ld-A ::... ';:::0 
2 0 

1

143 Hydr Sys 3 Cire Pump A.2.16 I 0 SED ~ 0 CSSE SPOB Dl214oo$(12) V58K0343Y 

144 Hydr Sys 1 Cire Pump I A.2.17 I ·,SSD :.0 ~ CSOV_P1JMP]P.ESS$(l) II V58P0137A I On/Off Command Ind-B ........ d - -

~s >~ 
OL 

145 Hydr Sys 2 Cire Pump A.2.17 I SSD ~ >;:::3 CSOV PUMP PP.ESS$(2) V58p0237A 
Press >--l r<: -

CD 
146 Hydr Sys 3 Cire Pump A.2.17 I SSD '-j 9 CSOV]UMP]RESS$(3) V58P0337A 

Press :) .-~ 

147 Hydr Sys 1 Press Lo Lim A.2.12 I ISTM ~~ li COT~OLIM]RESS(l) V92P1742C 

148 Hydr Sys 2 Press Lo Lim A.2.12 I STM t:?::l COT_LOLL"l]RESS(2) V92P1842C 

149 Hydr Sys 3 Press Lo Lim A.2.12 I STM COT_IOLIM_PRESS(3) V92P1942C ~ 

150 SP Current Time A.2.11 I Iss? CSSV _SF _CURRENT TIME V9lM1999? 

l 
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TABLE 3.2.1.19-1 Hydraulic Fluid Temperature Control (Cont'd) MODULE DATA LIST 

ITEM DESCRIPTOR 

Temp Sensor Count E 

Hydr Pump Index (I) E 

Hydr Sys 1 Circ Pump Autq A.2.l7 
Enable A-save location 

Hydr Sys 1 Circ Pump Autq A.2.l7 
Enable B-Save location 

Hydr Sys 2 Circ Pump Autq A.2.l7 
Enable A-Save location 

Hydr Sys 2 eirc Pump Autq A.2.l7 
Enable B-Save location 

Hydr Sys 3 Circ Pump Aut~ A.2.l7 
Enable A-Save location 

Hydr Sys 3 Cire Pump Aut~ A.2.l7 
Enable B-Save location 

ay-dr Sys 1 X Minute Time I A.2.l2 

Hydr Sys 2 X Minute Time I A.2.l2 

Hydr Sys 3 X Minute Timel A.2.l2 

ACT SOU RCE/DESTI NATION 

L 

L 

I SSD 

I SSD 

I SSD 

I SSD 

I SSD 

I SSD 

I STM 

I STM 

I STM 

'& 

HAL NAME 

SST_TEI'.P30UNT 

SST I 

CSOV_AUTO_ENABLE~~$(l;) 

CSOV_AUTO_ENABLE_B$(l;) 

CSOV_AUTO~NABLE~$(2;) 

CSOV_AUTO_ENABLE-p$(2;) 

CSOV_AUTO_ENABLE_A$(3;) 

CSOV_AUTO_ENABLE_B$(3;) 

CSOV_COT_XMIN_TlME$Cl:l 

CSOV_COT_XMIN_TIME$C2: ) 

CSOV 30T _ XMIN_TIME$ C3: ) 

MML 

Y92W1744C 

V92W1745C 

V92W1746C 

REQT. 
SYMBOL 

g:jI 
0 
0 
:;Ie .. 
0 .., .... 
en 
I: 
c:J 
ft» .. 
t» -, -CD =-
CI 
CD 
~. 
= := 
en 

'CI 
CD 

'" _. -_. 
'" 1:11 ... 
;' 
:= 

\ 
// 

'd'" 
'" '" (JQ cT 

'" " 
Wi-' 
• 0 "'--· ~ 
f-' '" · ---f-'", 

"'''' I--
".. 
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0-
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if 
Hydr Fluid 
Init Flag On 

Return 

IF 
Prior No.1 
Pump> 0 

Initialize: 
• Hydr Fluid lnit Flag To Off 
• Total Prior Assign To 0 

DO FOR 
1=1 To 3 • Set Sys I Prior No. To 0 

Set Hydr Sys I Cire 
Pump On/Off Command 
Ind A And Hydr Sys I 
Cire Pump On/Off 
Command Ind B To Off 

• Prior No.1 Pump To 0 
• Hydr Cire Pump Annun 

Ind To Off 

if 
Hydr Sys I Cire Pump 
Auto Enable A On 

Or 
Hydr Sys I eire 
Cire Pump Auto 
Enable B On 

Set I Equal 
To Prior 
No.1 Pump 

Then 

Else -

if 
SP Current Time 
::;:-. X Timer AND 
Total Priority 
Assigned >1 

Perform Cire 
Pump Turn On 
Figure 3.2.1.19·~ 

.----- -~ 

if 
Sys I Prior No. = 0 
(Pump Not Assigned) 

__ fif \ 
!:Ise I Sys I Prior 

No.>O 
(pump Assigned) 

CALL 
,Then I Cire Pump 

Turn Off 

Else 

Figure 3.2.1.19·2 

Obtain Number Of 
Input Temp Sensors 
For System I From 
Temp Sensor Count 

if 

Figure 3.2.1.19-1. Hydraulic-Fluid Temperature Control 

Then 

Then 

, 

CALL 
CirePump 
Turn Off 

rr--------l 
Perform Priority 
Assignment Check 
Figure 3.2.1.194 

if 

CALL-l 
eire Pump 
Turn Off 
Figure 3.2.1.19·2 

Input Temp Sensor 
Value ~ Corresponding 
High Limit Value 
(Temp Has Not Reached 
High Litnit) 

Figure 3.2.1.19-2 

Elser .:iet Hydr Fluid 
Init Flag Off 

Set Hydr 
Fluid Init 
Flag On 

wI-' 
. 0 
f\) '-

~~ . '-
1-'"""" \0\0 
I 
I-' 
V1 



Enter) 

IF 
Sys I Priority 
No.1 Pump 

DO FOR 
J = 1 To 3 

Decrement 
Total Prior 
Assign By 1 

Set Sys I Prior 
No. To O. 

Set Hydr Circ 
Pump Annun 
Ind To Off 

Set Hydr Sys I Ci rc 
Pump On/Off Command 
Ind A And Hydr Sys I 
Circ Pump On/Off 
Command Ind B ~o Off 

C Return 

Set Priority 
No.1 Pump 
To 0 

if 
Sys J Prior 
No.> Sys I 
Prior No. 

Then 

Figure 3.2.1.19-2. eire Pump Turn OFF 

Decrement 
Sys J Prior 
No. By 1 

IF 
Sys J Prior 
No. = 1 

10/16/79 
3.2.1.19-16 

Set Prior 
No.1 Pump 
To J 

Set Z-timer Equal 
Z-Minute Time + 
SP Current Time 
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- IF 
IF Then 

IF Then System J Pump 
SP Current DO FOFI JNot Priority 

J = 1 Tc; 3 Pressure> System 
Time> Z Timer No.1 Pump J Pressure Low 

Limit 

Set Hydraulic Sys I 
IF Set Hydraulic eirc Pump On/Off 
Hydraulic Then Circ Pump Command Ind A & --Fluid lnit Flag / Annun Ind Hydr Sys I Circ 

Off Off Pump On/Off 
Command Ind B To 
On 

Set Hydraulic Set Hydraulic 
~ Circ Pump Fluid Init 

Annun Ind 
On Flag Off 

Figure 3.2.1.19-3. eire Pump Turn ON 

'7 {\ '/ (Iv J L 

10/16/19 
3.2.1.19-17 

Then Set Hydraulic 
Fluid Init 
Flag On 

Set X-Timer 
Equal To Hydr 
Sys I X Minute Timl 
+ SP Current Time 



Obtain Number Of 
Input Temp Sensors 
For System I From 
Temp Sensor Count 

DO FOR if 
All Input Temp 
Sensors For Sys I 
While Hydr Fluid 
Init Flag Is Off 

Hydr Sys I Temp Then 
~-----I Sensor < Hydr Sys )-----i 

Set Hydr 
Fluid Init 
Flag To Off 

I Temp Lo Lim 

Figure 3.2.1.19-4. Priority Assignment Check. 

Set Hydr 
Fluid Init 
Flag To On 

Increment 
Total Prior 
Assign By 1 

Set Sys I Pri or 
No. Equal To, 
Total Prior 
Assign 

IF 
Sys I 
Prior No. 
'" 1 

10/16/79 
3.2.1.19-18 

Then Set Prior 
No.1 Pump 
To I 

I 
Set Z-Timer 
To SP Current 
Time + Z-Minute 
Time 

/- -" 
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:t 

The Payload Bay Doors (PBD) module executes cyclically to open and close the 
payload bay doors and their associated latches. 

a. Control Interface - The Payload Bay Doors module is CALL'ed by the Special 
Processes Executive once every 400 milliseconds while operating in SM OPS 202. 

Invocation: CALL SSB PL BAY DOORS 

b. ~euts - Inputs to this module are specified in Table 3.2.1.20-1. 

c. Process Description - The control flows for this module are shown in 
Figures 3.2.1.20-1 through 3.2.1.20-25. The Payload Bay Doors module 
operates in two basic modes, "auto" and "manual". The "auto" mode exe
cutes all the steps necessary to fully open or close the payload bay 
doors. In the "manual" mode, desired latch group (s) or door (s) are 
specified individually to be opened or closed. The above sequences are 
controlled from the PBD display and the three position PBD control 
switch ("open", "stop" and "close"). 

The Payload Bay Doors module first determines if the power to drive the 
motors for the latch groups and doors should be turned on or off. If so, 
commands are enabled to turn the power on or off as desired. In addition, 
if the request is power off, an indicator is set to cause the PBD cyclic 
to turn off the reset masks for the power enable/disable 'B' commands 
during the next execution cycle. The position of the hardware PBD control 
switch is then determined and made available for display. A capability is 
provided to override the hardware PBD control switch position by item entry 
on the PBD display. If this option is in effect, the hardware switch posi
tion will be overlayed by the item entry switch position. The above pro
cessing is performed on each execution. Here a check is made to determine 
if a full PBD execution is needed. This is done in the following manner. 
If the full execute flag is on or the position of the PBD control switch 
has changed since the last execution, then the remainder of this module 
is executed. Otherwise, it is bypassed and the end of program is 
executed. If the remainder of this module needs to be executed, then 
the feedback status of each latch group and door is computed and made 
available for display. Then the position of the PBD control switch is 
examined. If the switch is in the "stop" position, a process is ex-
ecuted to determine if a new sequence has been selected. Sequence se
lection is done by the Payload Bay Doors Item Processor (Section 3.3.5) 
and executes asynchronously to the Payload Bay Doors cyclic processor. 
The "auto" mode flag is .turned on if a manual sequence is selected. If 
the switch position is "open" or "close", the mode flags are tested to 
determine the type of processing to be performed. The auto sequence 
enables the commands to open or close the payload bay doors and latches 
in a predefined order. Certain pairs of' latch groups are opened or 
closed concurrently. If feedback signals indicating open or close com
pletion are not received before a predefined length of time, a fail in-
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3.2.1.20-2 

dicator is set and annunciation is performed. If the "manual" mode flag 
is on, cownands are enabled to open or close individual latch groups or 
doors specified by items entered from the PBD display. The initial item 
must be entered when the PBD control switch is in the "stop" position. 
Subsequent manual items can be entered with the switch in any position. 
After the commands are issued, no monitoring of them is done and no fail 
indications are given. 

If the PBD control switch is returned to the "stop" position during an 
"auto" sequence, the sequence is considered suspended. Alli commands.:which have 
not been verified shall be·terminated. The sequence shall continue. from this 

point whEm the PBD control switch is returned to the original "open" or 
"close" position. The terminated commands shall be reenabled and the 
timer for fail indication shall be reset. If the PBD control switch is 
returned to a different position other than the original, e.g. during an 
"auto" open sequence, the PBD control switch is turned to "stop" then 
returned to the "close" position, the appropriate commands shall be en-
abled to perform the "new" sequence and the timer for fail indication is 
reset. In manual mode, return of the PBD control switch to the "stop" 
position terminates all commands enabled for the selected options. A 
return to the "open" or "close" position for the "stop" position will / '\ 
cauSe the terminated commands to be reenabled provided the corresponding 
options are still selected. 

When open or close commands are enabled or disabled during an auto sequence, 
entries are set or reset in an internal array called the commands enabled 
array to maintain the status of all the commands issued. This internal 
array facilitates the check to determine if commands have been issued for 
the current latch group or door~ 

When the PBD contro switch is in the "open" or "close" position, an 
Event is set in the User Interface Compool Table CZl_COMMON to inhibit 
OPS/Mode termination. Any request to terminate will be rejected 
and a class 5 error message will be output. When the control switch is in 
the "STOP" position, the event is reset in CZl COMMON to enable normal OPS/ 
Mode transition. 

When the Payload Bay doors module has completed, it checks an indicator to 
determine if it has commands to output. If so, the special process data 
Out Module is CALLED to perform this task. 

Only parameters with valid input status are used in the sequence and made 
available for display and downlist. 

The following chart is a matrix that shows what events cause PBD process
ing indicators and flags to be reset: 
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Affected~t SM OPS 202 
Indicator Is Entered 

PBD Latch/Door 
Fail Indicators 

Pmrer On Item RESET 
-

Power Off Item SET 

PBD Open/Close 
Complete In-
dicator 

Aut'o And Manual RESET 
Mode Ite:ms 

Auto and. Manual RESET 
Mod.e Flags 

Common PBD Fail 
Indicator 

i 
! 

New 
PBD Sequence 
Is Selected 

RESET 

RESET 

RESET 

SM OPS 202 
Is Terminated 

RESET 

RESET 

SET 

RESET 

RESET 

10/16/79 
3.2; i. 20-3 
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d. Outputs - Outputs from this module are specified in Table 3.2.1.20-1. 

e. Module References 

Process Section Reference 

Special Processes Data Out 3.2.1.11 CALL 

f. Module Type and Attributes: 

Type: External Procedure 
Attributes : Default (serially reusable with no protective mechanism). 

g. Template References 

CCS COT 
CCS SPINB 
CCS SPOB 
CCS SP CMT 
CSB PBD CMT 

Constants Table (COT) - Value 
Special Processes Input Buffer (SFINB) 
Special Processes Output Buffer (SPOB) 
Special Processes CMT 
Payload Bay Doors CMT 

D INCLUDE TEMPLATE 
D INCLUDE TEMPLATE 
D INCLUDE TEMPLATE 
D INCLUDE TEMPLATE 
D INCLUDE TEMPLATE 
D INCLUDE OPSTMACS 
D INCLUDE TEMPLATE 

OPS Transition Macros 
sSO_SPyATA_OUT. SP Data Out 

h.. Error Handling - None 

i .. Constraints and Assumptions - None 
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TAB LE 3.2.1. 20-1 ·Pa¥load Ba;y- Doors MODULE DATA LIST 

# ITEM DESCRIPTOR ACT SOURCE/DESTINATION HAL NAME MML ~~~~()L 

1. Power On Item A.2.11,D.13 I/O SBD,S2I,CRT,DL CSBB POWER ON OFF V93X5830X 
ITEM$"Cl) - - -

2. Power Off Item A.2.11,D.13 I/O SBD,S2I,CRT,DL CSBB POWER ON OFF V93X5831X 
ITEM$(2) - - -

3. Auto Mode Item A.2.11,D.13 I/O SBD,S2I,CRT,DL CSBB AUTO MODE V93X5800X 
ITEM- - -

4. Manual Mode Items A.2.11,D.13 I/O SBD,S2I,CRT,DL 
(Items 5 thru 14) 

5. Centerline Latch Group A.2.11,D.13 I/O SBD,S2I,CRT,DL CSBB !v1ANUAL MODE V93X5801X 
5-8·:!tem ITEM8$(4) - -

6. Centerline Latch Group A.2.11,D.13 I/O SBD,S2I,CRT,DL CSBB MANUAL MODE V93X5802X 
9-12 Item ITEMS$( 5) - -

7. Cente!line Latch Group A.2.11,D.13 I/O SBD,S2I,CRT,DL CSBB MANUAL MODE V93X5803X 
1-4 Item ITEMS$( 6) - -

8. Centerline Latch Group A.2.11,D.13 I/O SBD,S2I,CRT,DL CSBB MANUAL MODE V93X5804x 
13-16 Item ITEMS"$( 7) - -

9. Right FWD BKED Latch A.2.11,D.13 I/O SBD,S2I,CRT,DL CSBB MANUAL MODE V93X581JX ~ 
Group Item ITEMS"$( 8) - - 8, ~ 

~~. 
10. Right AFT BKED Latch A.2.11,D.13 I/O SBD,S2I,CRT,DL CSBB_MANUAL_MODE_ iv93X5811X C5 l;d 

Group Item ITEMS$( 9) ;J 0 
-"-'0 

11. Right PBD Door A.2.11,D.13 I/O SBD,S2I,CRT,DL CSBB MANUAL MODE 1v93X5812X? d 
Item ITW..B$Uo) - - ~ (-") "I 

r-ol'-\ , 
12. Left FWD BKED Latch A.2.11,D.13 I/O SBD,S2I,CRT,DL CSBB_MANUAL_MODE_ 1v93X5819X? ~ 

Group Item ITEMS$(ll) 0 L' 
t=J>--; 

13. Left AFT BKHD Latch A.2.11,D.13 I/O SBD,S2I,CRT,DL CSBB_MANUALYODE_ 1v93X5820X - ~ 
Group Item ITEMS$(12) tn 

o 14. Left PBD Door Item A.2.11,D.13 I/O SBD,S2I,CRT,DL CSBB_MANUAL_MODE_ jv93X5821X r-o >-:t:j 
ITEMS$(13) 0 

~~ 
I 

/ 

m 
o 
o 
~ 

--.., 
-t 
(I) 

3: 
~ 
CD -ell 

CD =
~ 
CD 
en _. 
= = en 
'CI 
CD 
n -n 
ell -Q = 

UJ ~ 

;." 0 
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;... ~ 
0'> 

;." ----...., 
0 '" I 
V1 



TABLE 3.2.1.20-1 Payload Bay Doors (Cont'd) 

# ITEM DESCRIPTOR ACT 

15. Switch Bypass Item 1'..2.11, D.13 I/O 

16. Open Item 1'..2.11, D. 13 I/O 

17· Stop Item 1'..2.11, D.13 I/O 

18. Close Item 1'..2.11, D.13 I/O 

19. Control Switch Position 1'..2.17 I/O 
Open And Close Feedback 
Discretes (Items 20 
through 27) 

191'. Parent Feedback 1 From t Ai.2 .17 I/O 
PFOI. Contains Discret 
Listed below: 
22, 26, 45, 47, 50, 52, 
53, 55, 58, 6l. 

19B Parent Feedback 1 from 1'..2.17 I/O 
PF02. Contains Discretes 

~ -- Listed Below: 
20, 24, 46, 48, 49, 51, -- 54, 56, 59, 62. 

19C Parent Feedback 2 from 1'..2.17 I/O 
PFO 1. Contains Discrete 
Listed Below: 
21, 25, 63, 65, 67, 69, 
72, 73, 76, 80. 

19D Parent Feedback 2 from 1'..2.17 I/O 
PF02. Contains Discretes 

,. Listed ":Below: 
23, 27, 64, 66, 68, 70, 
71, 75, 78, 79. 

19E Parent Feedback 3 from 1'..2.17 I/O 
PFOI. Contains Discretes 
Listed Below: 
29, 31, 33, 35, 37, 39, 
42, 44, 74, 77. 

19F Parent Feedback 3 from 1'..2.17 .I/O 
PF02. Contains Discretes 
Listed Below: 
30, 32, 34, 36, 38, 40, 
41, 43, 57, 60. 

20 Control Switch Open 1'..2.17 1(0 
Position A 

i 

MODULE DATA LIST 

SOURCE/DESTI NATION HAL NAME 

SBD,CRT,DL CSBB_SWITCH_BYPASS_ITEM V93X5814X 

SBD,CRT,DL CSBB_PBD_OPEN_ITEM V93X5815X 

SBD,CRT,DL CSBB_PBD_STOP_ITEM V93X5816x 

SBD,CRT,DL CSBB_PBD_CLOSE_ITEM V93X5817x 

SSD,CRT,DL V72K322lY 

SSD, CRT, DL CSSV_SPINB_DI00300 

SSD, CRT, DL CSSV_SPINB_D120300 

SSD,CRT,DL CSSV_SPINB_DI00600 

SSD,CRT,DL CSSV_SPINB_D120600 

SSD,CRT,DL CSSV_SPINB_D100900 

SSD,CRT,DL CSSV_SPINB-P120900 

SSD,CRT,DL CSBB_PF02_INPUT_l$(8) V72K3220Y 

\ 

MML REQT. 
SYMBOL 

i 
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TABLE 3.2.1.20-1 Payload Bay Doors (Cont;d) 

ITEM 

Control Switch Open 
Position B 

DESCRIPTOR 

A.2.17 

MODULE DATA LIST 

ACT SOURCE/DESTINATION I HAL NAME 

I/O SSD,CR~,DL ICSBB_PF01_INPUT_2$(8) 

I 

MML 

V72K322lY 

o~ 

'8~~ 
r--; (J 
--:..-'. :-"" ?'"'.J, 
r-' i."-~' 

C) 
~\~ ~~ 
~~~ ~~ . 
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REQT. 'J 
SYMBOL G:I 
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0 .., .... 
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CCI = en 
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22. 

23. 

24. 

25. 

26 .. 

27. 

~ 28. 

I~ 

\..~ 
29. 

30. 

31. 

32. 

33. 

34. 

35· 

36. 

37. 

38. 

TABLE 3.2.1.20~1 Payload Bay .Doors (Cont'd) 

ITEM 

Control Switch Open 
Position C 

Control Switch Open 
Position D 

Control Switch Close 
Position A 

Control Switch Close 
Position B 

Control Switch Close 
Position C 

Control Switch Close 
Position D 

DESCRIPTOR 

A.2.17 

A.2.17 

A.2;17 

A.2.17 

A.2.17 

A.2.17 

PBD Open/Close Feedback I A.2.17 
Discretes (Items ?o 
thru 80) -

Centerline Latch Group I A.2.17 
5-8 Open Indicator 1 

Centerline Latch Group 
5-8 Open Indicator 2 

Centerline Latch Group 
5-8 Close Indicator 1 

Centerline Latch Group 
5-8 Close Indicator 2 

Centerline Latch Group 
9-12 Open Indicator 1 

Centerline Latch Group 
9-12 Open Indicator 2 

Centerline Latch Group 
9-12 Close Indicator 1 

Centerline Latch Group 
9-12 Close Indicator 2 

Centerline Latch Group 
1-4 Open Indicator 1 

Centerline Latch Group 
1-4 Open Indicator 2 

A.2.17 

A.2.17 

A.2.17 

A.2.17 

A.2.17 

A.2.17 

A.2.17 

A.2.17 

A.2.17 

ACT 

I/O 

I/O 

I/O 

I/O 

I/O 

I/O 

I/O 

1/0 

I/O 

I/O 

I/O 

I/O 

I/O 

I/O 

I/O 

I/O 

I/O 

MODULE DATA LIST 

SOU RCE/DESTI NATION HAL NAME 

SSD,CRT,DL CSBB]F01_INPUTj $(8) 

SSD,CRT,DL CSBB_PF02_INPUT_2 $(8) 

SSD,CRT,DL CSBB_PF02_INPUT_l $(9) 

SSD,CRT,DL CSBB]F01_INPUT_2 $(9) 

SSD,CRT,DL CSBB_PF01_INPUT_l $(9) 

SSD,CRT,DL CSBB]F02_INPUT_2 $(9) 

SSD,CRT,DL 

SSD,CRT,DL CSBB_PF01_INPUT_3 $(5) 

SSD,CRT,DL CSBB_PF02_INPUT_3 $(5) 

SSD,CRT,DL CSBB]F01_INPUT_3 $(6) 

SSD,CRT,DL CSBB]F02_INPUT_3 $(6) 

SSD,CRT,DL CSBB]F01_INPUT_3 $(8) 

SSD,CRT,DL CSBB _PF02 _INPUT _3 $ ( 8) 

SSD,CRT,DL CSBB_PF01_INPUT_3 $(7) 

SSD,CRT,DL CSBB_PF02_INPUT_3 $(7) 

SSD,CRT,DL CSBB]F01_INPUT_3 $(3) 

SSD,CRT,DL CSBB_PF02_INPUT_3 $(3) 

MML 

V72K3222Y 

V72K3223Y 

V72K3230Y 

V72K323lY 

V72K3232Y 

V72K3233Y 

V37X3390Y 

V37X3391Y 

I V37X3395Y 

V37X3396Y 

V37X3405Y 

V37X34a6Y 

V37X34aoy 

V37X34JlY 

V37X3330Y 

V37X333lY 
r-o 
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39. 

40. 

4l. 

42. 

43. 

44. 

45. 

46. 

47. 

48. 

49. 

50. 

5l. 

52. 

53. 

54. 

55. 

TABLE 3.2.1.20-1 Payload Bay Doors (Cont'd) 

ITEM DESCRIPTOR ACT 

Centerline Latch Group A.2.17 I/O 
1-4 Close Indicator 1 

Centerline Latch Group A.2.17 I/O 
1-4 Close Indicator 2 

Centerline Latch Group A.2.17 I/O 
13-16 Open Indicator 1 

Centerline Latch Group A.2.17 I/O 
13-16 Open Indicator 2 

Centerline Latch Group A.2.17 I/O 
13~16 Close Indicator 1 

Centerline Latch Group A.2.17. I/O 
13-16 Close Indicator 2 

Right FWD BHD Latch A.2.17 I/O 
Group Open Indicator 1 

Right FWD BHD Lat.ch A.2.17 I/O 
Group Open Indicator 2 

Right FWD BHD Latch A.2.17 I/O 
Group Close Indicator l 

Right FWD BHD Latch A.2.17 I/O 
Group Close Indicator 2 

Right AFT BHD Latch A.2.17 I/O 
Group Open Indicator 1 

Right AFT BHD LatCh A.2.17 I/O 
Group Open Indicator 2 

Right AFT BHD Latch A.2.17 I/O 
Group Close Indicator 1 

Right AFT BHD Latch A.2.17 I/O 
Group Close Indicator 2 

Right Door Open A.2.17 I/O 
Indicator 1 

Right Door Open A.2.17 I/O 
Indicator 2 

Right FWD BHD Latch A.2.17 I/O 
Group Ready For Closing 
Indicator 1 

\ 

MODULE DATA LIST 

SOURCE/DESTI NATION HAL NAME MML 

SSD,CRT,DL CSBB_PF01_INPUT_3 $(4) V37X3385Y 

SSD,CRT,DL CSBB_PF02_INPUT_3 $(4) V37X3386Y 

SSD,CRT,DL CSBB_PF02_INPUT_3 $(10) V37X3415Y 

SSD, CRT ,DL CSBB_PF01_INPUT_3 $(10) V37X3416Y 

SSD,CRT,DL CSBB_PF02_INPUT_3 $(9) V37X3410Y 

SSD,CRT,DL CSBB_PF01_INPUT_3 $(9) V37X3411Y 

SSD,CRT,DL CSBB_PF01_INPUT_l $(3) V37X3430Y 

SSD,CRT,DL CSBB_PF02_INPUT_l $(3) V37X343lY 

SSD,CRT,DL CSBB_PF01_INPUT_l $(4) V37X3440Y 

SSD,CRT,DL CSBB_PF02_INPUT_l $(4) V37X344lY 

SSD,CRT,DL CSBB_PF02_INPUT_l $(5) V37X3450Y 

SSD,CRT,DL CSBB_PF01_INPUT_l $(5) V37X345lY 

SSD,CRT,DL CSBB]F02_INPUT_l $(6) V37X3460Y 

SSD,CRT,DL CSBB_PF01_INPUT_l $(6) V37X346lY 

SSD,CRT,DL CSBB]F01_INPUT_l $(7) V37X3300Y 

SSD,CRT,DL CSBB_PF02_INPUT_l $(7) V37X330lY 

SSD,CRT,DL CSBB_PF01_INPUT_1 $(1) V3TX3435Y 
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TABLE 3.2.1.20-1 Payload Bay Doors (Cont'd) 

11 ITEM DESCRIPTOR ACT 

56. Right FWD BHD Latch A.2.17 I/O 
Group Ready· For Closing 
Indicator 2 

57. Right FWD BHD Latch A.2.17 I/O 
Group Ready For CloSing 
Indicator 3 

58. Right AFT BHD Latch A.2.17 I/O 
Group Ready For Closing 
Indicator 1 

59. Right AFT BHD Latch 
Group Ready For CloSing 

A.2.17 I/O 

Indicator 2 

60. Right AFT BRD Latch 
Group Ready for Closing 

A.2.17 I/O 

Indicator 3 

~ 
61. Right Door Close A.2.17 I/O 

Indicator 1 -\.;'( 62. Right Door Close A.2.17 I/O 
Indicator 2 

63. Left FWD BHD Latch A.2.17 I/O 
Group Open Indicator 1 

I A.2.17 64. Left FWD BHD Latch I/O 
Group Open Indicator 2 

65. Left FWD BRD Latch A.2.17 I/O 
Group Close Indicator 1 

66. Left FWD BRD Latch A.2.17 I/O 
Group Close Indicator 2 

67. Left AFT BRD Latch A.2.17 I/O 
Group Open Indicator 1 

68. Left AFT BRD Latch A.2.17 I/O 
Group Open Indicator 2 

69. Left AFT BHD Latch 
Group Close Indicator I 

A.2.17 I/O 

70. Left AFT BRD Latch A.2.17 I/O 
Group Close Indicator 2 

MODULE DATA LIST 

SOU RCE/DESTI NATION HAL NAME MML 

SSD,CRT,DL CSBB_PF02_INPUT_l $(1) V37X3436Y 

SSD,CRT,DL CSBB_PF02_INPUT_3 $(1) V37X3437Y 

SSD,CRT,DL CSBB_PF01_INPUT_l $(2) V37X3455Y 

SSD,CRT,DL CSBB_PF02_INPUT_l $(2) V37X3456y 

SSD,CRT,DL CSBB_PF02_INPUT_3 $(2) V37X345T! 

SSD,CRT,DL CSBB_PF01_INPUT_l $(ll) V37X33J2Y 

SSD,CRT,DL CSBB_PF02_INPUT_l $(11) V37X33J3Y 

SSD,CRT,DL CSBB_PF01_INPUT_2 $(3) V37X3320Y 

SSD,CRT,DL CSBB_PF02_INPUT_2 $(3) V37X332lY 

SSD,CRT,DL CSBB_PF01~NPUT_2_$(4) V37X333JY 

SSD,CRT,DL CSBB_PF02_INPUT_2 $(4) V37X333lY 

SSD,CRT,DL CSBB_PF01_INPUT_2 $(5) V37X3350Y 

SSD,CRT,DL CSBB_PF02_INPUT_2 $(5) V37X3351Y 

SSD,CRT,DL CSBB-YF01_INPUT_2 $(6) V37X3360Y 

SSD,CRT,DL CSBB_PF02_INPUT_2 $(6) V37X336lY 
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TABLE 3.2.1. 20-1 Payload Bay Doors (Cont' d) 

ITEM DESCRIPTOR ACT 

Left Door Open A.2.lT I/O 
Indicator 1 

Left Door Open A.2.l7 I/O 
Indicator 2 

Left FWD BHD Latch A.2,17 I/O 
Group Ready For Closing 
Indicator l 

Left FWD BRD Latch A.2.l7 I/O 
Group Ready For Closing 
Indicator 2 

Left FWD BRD Latch A.2.17 I/O 
Group Ready For Closing 
Indicator 3 

Left AFT BRD Latch A.2.17 I/O 
Group Ready For Closing 
Indicator 1 

Left AFT BRD Latch A.2.17 I/O 
Group Ready For Closing 
Indicator 2 

Left AFT BRD Latch A.2.17 I/O 
Group Ready For Closing 
Indicator 3 

Left Door Close A.2.17 I/O 
Indicator 1 

Left Door Close A.2.17 I/O 
Indicator 2 

PFl Input Status Word 1 A.2.17 I 

PF2 Input Status Word 1 A.2.17 I 

PFI Input Status Word 2 A.2.17 I 

PF2 Input Status Word 2 A.2.17 I 

PFl Input Status Word 3 A.2.17 I 

IPF2 Input Status Word 3 A.2.17 I 

MODULE DATA LIST 

SOU RCE/DESTI NATION 

SSD ,CRT ,DL 

SSD,CRT,DL 

SSD,CRT 1DL 

SSD,CRT;DL 

SSD,CRT,DL 

SSD,CRT,DL 

SSD,CRT,DL 

SSD,CRT,DL 

SSD,CRT,DL 

8SD,CRT,DL 

S8D 

SSD 

SSD 

SSD 

SSD 

SSD 

\ 
/ 

HAL NAME 

CSBB~PF02~INPUT_2 $(7) 

CSBB~FOI_INPUT~2 $(7) 

CSBB_PFOl_INPUT_2 $(1) 

CSBB_PF01_INPUT_3 $(1) 

CSBB~F02_INPUT_2 $(1) 

CSBB_PF01_INPUT_2 $(2) 

CSBB_PF01_INPUT_3 $(2) 

CSBB_PF02_INPUT_2 $(2) 

CSBB_PF02_INPUT_2 $(12) 

CSBB_PF01_INPUT_2 $12) 

CSSV_INSTAT_DI00300 

CSSV_INSTAT_D120300 

CSSV_INSTAT_DIo0600 

CSSV INSTAT D120600 - -
CSSV_INSTAT_DI00900 

CSSV_INSTAT_D120900 

MML 

V31X3305Y 

Y37X3306Y 

Y37X3325Y 

V37X3326y 

V37X3327Y 

V37X3355Y 

V37X3356Y 

V37X3357Y 

V37X3307Y 

V37X3308Y 
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TABLE 3.2.1.20-1 Payload Bay Doors (Cont'd) 

ITEM DESCRIPTOR 

Full Execute Flag A.2.11 

Auto Mode Flag A.2.11,D.27 

ManUal Mode Flag i A.2.11,D.27 

Power On/Off Flag I A.2.11,D.29 

Special Processes I A.2.11 
Current Time 

Power On/Off Commands I A.2.16 
(Items 93 thru 104)-

Power On/Off Command lA I A.2.16 

Power On/Off Command IB I A.2.16 

Power-On/Off Command 2A 

Power On/Off Command 2B 

Power On/Off Command 3A 

Power On/Off Command 3B 

Power On/Off Command 4A 

Power On/Off Command 4B 

Power On/Off Command SA 

Power On/Off Command 5B 

Power On/Off Command 6A 

Power On/Off Command 6B 

PBD Open/Close Commands 
(Items 106 thru 14S) 

Centerline Latch Group 
S-8 Open Command 1 

A.2.16
o. 
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MODULE DATA LIST 

SOU RCE/DESTI NATION 

SSP 

S21 

S21 

SBD 

SSP 

SSO,DL 

SSO,DL 

SSO,DL 

SSO,DL 

SSO,DL 

SSO,DL 

SSO,DL 

SSO,DL 

SSO,DL 

SSO,DL 

SSO,DL 

SSO,DL 

SSO,DL 

SSO,DL 

SSO,DL 

HAL NAME 

CSSB _ FULL _E~FLAG 

CSBB_AUTO_MODE-YLPG 

CSBB_MANUAL_MODE_FLAG 

CSBB_POWER_ON_OFF-YLAG 

CSSV _ SP _CURRENT _ TIJ.!E 

CSBB-YFOl_OUTPUT_l $(7) 

CSBB_PFOl_OUTPUT_4 $(8) 

CSBB_PF02_0UTPUT_l $(7) 

CSBB_PF02_0UTPUT_3 $(7) 

CSBB_PFO~OUTPUT_l $(8) 

CSBB -YFOl_ OUTPUT _3 $ ( 8 ) 

CSBB_PFOl_OUTPUT_l $(9) 

CSBB_PFOl_OUTPUT_3 $(9) 

CSBB_PF02_0UTPUT_l $(8) 

CSBB-YF02_0UTPUT_3 $(8) 

CSBB-YF02_0UTPUT~ $(9) 

CSBB_PF02_0UTPUT_4 $(2) 

CSBB_PFOl_OUTPUT_2 $(5) 

V9lMl999P 

V37K2000Y 

V37K200lY 

V37K2002Y 

V37K2003Y 

V37K2004Y 

V37K200SY 

V37K2006Y 

V37K2007Y 

V37K2008Y 

V37K2009Y 

V37K2010Y 

V37K2011Y 

V37K2220Y 
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TABLE 3.2.1.20-1 Payload Bay Doors (Cont'd) 

# ITEM DESCRIPTOR ACT 

107. Centerline Latch Group A.2.16 ° 5-8 Open Command 2 

108. Centerline Latch Group A.2.16 ° 5-8 Close Command 1 

109. Centerline Latch Group A.2.16 ° 5-8 Close Command 2 

110. Centerline Latch Group A.2.16 ° 9-12 Open Command 1 

111. Centerline Latch Group A.2.16 ° 9;12 Open _ C-ommarid .. 2 

112. Centerline Latch Group A.2.16 ° 9-12 Close Command 1 

113. Centerline Latch Group A.2.16 ° ',,!--,:::- 9-12 Close Command 2 

114. Centerline Latch-Group A.2.16 ° 1-4 Open Command 1 
-...... 
~< 

115. Centerline Latch Group A.2.16 ° 1-4 Open Command 2 

116. Centerline Latch Group A.2.16 ° 1-4 Close Command 1 

117. Centerline Latch Group 
1-4 Close Command 2 A.2.16 ° 

118. Centerline Latch Group A.2.16 ° 13-16 Open Command 1 

119· Centerline Latch Group A.2.16 ° 13-16 Open Command 2 

120. Centerline Latch Group A.2.16 ° 13-16 Close Command 1 

121. Centerline Latch Group A.2.16 ° 13-16 Close Command 2 

122. Right FWD BHD Latch A.2.16 ° Group Open Command 1 

123. Right FWD BHD Latch A.2.16 ° Group Open Command 2 

\, 

MODULE DATA LIST 

SOU RCE/DESTI NATION HAL NAME 

SSO,DL CSBB_PF02_0UTPUT_2 $(5) 

SSO,DL CSBB_PFOI_OUTPUT_2 $(6) 

SSO,DL CSBB]F02_0UTPUT_2$(6) 

SSO,DL CSBB_PFOl_OUTPUT_2 $(7) 

SSO,DL CSBB_PF02_0UTPUT_2 $(7) 

SSO,DL CSBB_PFOl_OUTPUT_2 $(8) 

SSO,DL CSBB]F02_0UTPUT_2 $(8) 

SSO,DL CSBB_PFOl_OUTPUT_2 $(3) 

SSO,DL CSBB_PF02_0UTPUT_2 $(3) 

SSO,DL CSBB_PFOl_OUTPUT_2 $(4) 

SSO,DL CSBB_PF02_0UTPUT_2 $(4) 

SSO,DL CSBB_PF02_0UTPUT_2 $(9) 

SSO,DL CSBB_PFOl_OUTPUT_2 $(9) 

SSO,DL CSBB_PF02_0UTPUT_2 $(10) 

SSO,DL CSBB_PFOl_OUTPUT_2 $(10) 

SSO,DL CSBB_PFOl_OUTPUT_l (3) 

SSO,DL CSBB_PF02_0UTPUT_l $(3) 

\, 
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TABLE 3.2.1.20":1 Payload Bay Doors (Cont'd) 

ITEM 

Right Fwu BED Latch 
Group Close Command 1 

Right FWD BHD Latch 
Group Close Command 2 

Right AFT BHD Latch 
Group Open Command 1 

Right AFT BHD Latch 
Group Open Command 2 

Right AFT BHD Latch 
Group Close Command 1 

Right AFT BHD Latch 
Group Close Command 2 

Right Door Open 
Command 1 

Right Door Open 
Command 2 

Right Door Close 
Command 1 

Right Door Close 
Command 2 

Left FWD BHD Latch 
Group Open Command 1 

Left FWD BHD Latch 
Group Open Command 2 

Left FWD BHD LatCh 
Group Close Command 1 

Left FWD BHD Latch 
Group Close Command 2 

Left AFT BHD Latch 
Group Open Command 1 

Left AFT BHD Latch 
Group Open Command 2 

Left AFT BHD Latch 
Group Close Command 1 

DESCRIPTOR 

A.2.1o 

A.2.16 

A.2.16 

A.2.16 

A.2.16 

A.2.16 

A.2.16 

A.2.16 

A.2.16 

A.2.16 

A.2.16 

A.2.16 

A.2.16 

A.2.16 

A.2.16 

A.2.16 

A.2.16 

ACT 
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o 
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MODULE DATA LIST 

SOU RCEIDESTI NATION HAL NAME 

SSO,DL CSBB]FOl_0U:rPUT_l $(4) 

SSO,DL CSBB_PF02_0UTPUT_l $(4) 

SSO,DL CSBB_PF02_0UTPUT_l $(5) 

SSO,DL CSBB_PFOl_OUTPUT_l $(5) 

SSO,DL CSBB_PF02_0UTPUT_l $(6) 

SSO,DL CSBB_PFOl_OUTPUT_l $(6) 

SSO,DL CSBB_PF01_0UTPUT_l $(1) 

SSO,DL CSBB_PF02_0UTPUT_l $(1) 

SSO,DL CSBB_PFOl_OUTPUT_l $(2) 

SSO,DL CSBB_PF02_0UTPUT_1 $(2) 

SSO,DL CSBB_PFOl_OUTPUT_3 $(3) 

SSO,DL CSBB_PF02_0UTPUT_3 $(3) 

SSO,DL CSBB]FOl_OUTPUT_3 $(4) 

SSO,DL CSBB]F02_0UTPUT_3 $(4) 

SSO,DL CSBB _PFOl_ OUTPUT _3 $ (5 ) 

SSO,DL CSBB ]F02 _OUTPUT _3 $ (5 ) 

SSO,DL CSBB]FOl_OUTPUT_3 $(6) 

MML 

V37K2110Y 

V37K211lY 

V37K2120Y 

V37K212lY 

V37K2130Y 

V37K213lY 

V37K2050Y 

V37K205lY 

V37K2060Y 

V37K206lY 

V37K2150Y 

V37K215lY 

V37K216JY 

V37K216lY 

V37K2170Y 

V37K217lY 

V37K2180Y 
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TABLE 3.2.1.20~1 Payload Bay Doors (Cont'd) 

ITEM DESCRIPTOR 

Left AFT BHD Latch A.2.16 
Group Close Command 2 

Left Door Open A.2.16 
Command 1 

Left Door Open A.2.16 
Command 2 

Left Door Close A.2.16 
Command 1 

Left Door Close A.2.16 
Command 2 

PBD Open/Close Fail A.2.11 
Indicators (Items 
147 thru 166) 

Centerline Latch Group A.2.11 
5-8 Open Fail Indicator 

Centerline Latch Group A.2.11 
5-8 Close Fail Indicato 

Centerline Latch Group A.2.11 
9-12 Open Fail Indic-
cator 

Centerline Latch Group A.2.11 
9-12 Close Fail Indi-
cat~r 

Centerline Latch Group A.2.11 
1-4 Open Fail Indicator 

Centerline Latch Group A.2.11 
1-4 Close Fail Indic-
ator 

Centerline Latch Group A.2.11 
13-16 Open Fail In-
dicator 

Centerline Latch Group A.2.11 
13-16 Close Fail 
Indicator 

Right FWD BHD Latch A.2.11 
Group Open Fail In-
dicator 

MODULE DATA LIST 

ACT SOU RCE/DESTI NATION 

0 SSO,DL 

0 SSO,DL 

0 SSO_DL 

0 SSO,DL 

0 SSO,DL 

0 CRT,DL 

0 CRT,DL 

0 CRT,DL 

0 CRT,DL 

0 CRT,DL 

0 CRT,DL 

0 CRT,DL 

0 CRT,DL 

I 0 CRT,DL 

0 CRT,DL 

I 

\ 

HAL NAME MML 

CSBB_PF02_0UTPUT_3 $(6) V37K218lY 

CSBB_PF02_0UTPUT_3 $(1) V37K20TVY 

CSBB_PF01_OUTPUT_3 $(1) V37K207lY 

CSBB]F02_0UTPUT_3 $(2) V37K208 lY 

CSBB_PF01_OUTPUT_3 $(2) V37K208lY 

CSBB OPEN FAIL INDICATOR V92X0555X 
$(1)- - -

CSBB CLOSE FAIL INDICATOR V92X0551X 
$(1)- - -

CSBB_OPEN_FAIL_INDICATOR V92X0556X 
$(2) 

CSBB CLOSE_FAlL_INDICATOR V92X0551X 
$(2)-

CSBB_OPEN_FAIL_INDICATOR V92X0554X 
$(3) 

CSBB_CLOSE-YAIL_INDICATOR V92X055JX 
$(3) 

I 
CSBB_OPEN_FAIL_INDICATOR V92X0557X 
$(4) 

CSBB CLOSE FAIL INDICATOR V92X0553X 
$(4)- - -

CSBB_OPEN_FAIL_INDICATOR V92X0531X 
$(5) 
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TABLE 3.2.1.20~1 Payload Bay Doors (Cont'd) 

ITEM DESCRIPTOR 

Right FWD BHD Latch 
Group Close Fail 
Indicator 

Right AFT BHD Latch 
Group Open Fail 
Indicator 

Right AFT BHD Latch 
Group Close Fail 
Indicator 

Right Door Panel Open 
Fail Indicator 

Right Door Panel Close 
Fail Indicator 

A.2.11 

A.2.11 

A.2.11 

A.2.11 

A.2.11 

Left FWD BHD Latch Group I A.2.11 
Open Fail Indicator 

Left FWD BHD Latch I A.2.11 
Group Close Fail 
Indicator 

Left AFT BHD Latch Group I A.2.11 
Open Fail Indicator 

Left AFT BHD Latch Group I A.2.11 
Close Fail Indicator 

Left Door Panel Open 
Fail Indicator 

Left Door Panel Close 
Fail Indicator 

Common PBD Fail 
Indicator 

PBD Open Complete 
Indicator 1 

PBD Open Complete 
Indicator 2 

PBD Close Com~lete 
Indicator 1 

A.2.11 

A.2.11 

A.2.16 

A.2.16 

A.2.16 

A.2.16 
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MODULE DATA LIST 

SOU RCE/DESTI NATION 

CRT,DL 

CRT,DL 

CRT,DL 

CRT,DL 

CRT,DL 

CRT,DL 

CRT,DL 

CRT,DL 

CRT,DL 

CRT,DL 

CRT,DL 

SSO,CRT,DL 

SSO,DL 

SSO,DL 

SSO,DL 

HAL NAME MML 

CSBB CLOSE FAIL INDICATOR I V92X0530X 
$(5)- - -

CSBB OPEN FAIL INDICATOR I V92X0536x 
$(6)- - -

CSBB CLOSE FAIL INDICATOR 
$(6)- - -

CSBB OPEN FAIL INDICATOR 
$(7)- - -

CSBB CLOSE FAIL INDICATOR 
$(7)- - -

CSBB OPEN FAIL INDICATOR 
$(8)- - -

CSBB CLOSE FAIL INDICATOR 
$(8)- - -

CSBB OPEN FAIL INDICATOR 
$(9)- - -

CSBB CLOSE FAIL INDICATOR 
$(9)- - -

CSBB OPEN FAIL INDICATOR 
$(10) - -

CSBB CLOSE FAIL INDICATOR 
$(10) - -

CSBB COMMON PBD FAIL 
INDICATOR - - -

CSBB_PF01_OUTPUT_2 $(1) 

CSBB_PF02_0UTPUT_2 $(1) 

CSBB~F01_OUTPUT_2 $(2) 

V92X0535X 

V92X0510X 

V92X0511X 

V92X0516x 

V92X0515X 

V92X0521X 

I V92X0520X 

. V92X0505{ 

V92X0506.{ 

V92X0490X 

V72X3780Y 

V72X378lY 

V72X3785Y 

REQT. 
SYMBOL aa 

Q 
Q 
=-= .. 
Q .., 
-4 
(I) 

3: 
~ 
t'D -D» _. -t'D 
Q. 

~ 
t'D 
en 

= ::I 
en 

't= 
CD 
n -n 
I» .. 
o 
::I 

co 

'" >-' 

'" o 
I 
>-' 
\J1 

>-' o --~ ---1 
\0 



~ 
('~. 

~ 

# 

171. 

172. 

173. 

174. 

175. 

176. 

177. 

178. 

179· 

180. 

181. 

182. 

183. 

:tB4. 

185. 

186. 

187. 

188. 

189. 

190. 

191. 

TABLE 3.2.1.20-1 Payload Bay Doors (Cont'd) 

ITEM 

PBD Close Complete 
Indicator 2 

Control Switch 
Position Indicator 

PBD Output Indicator 

DESCRIPTOR 

A.2.16 

A.2.11, D17 

A.2.11 

PBD Switch Indicator I A.2.11 
Text 

PBD Switch Output Status I A.2.11 

Latch And Door Status 
Text (Items 176 thru 
185) 

Centerline Latch 5-8 
Text 

Centerline Latch 9-12 
Text 

Centerline Latch 1-4 
Text 
Centerline Latch 13-16 
Text 

A.2.11 

A.2.11 

A.2.11 

A.2.11 

A.2.11 

Right FWD BHD Latch Text I A.2.11 

Right AFT BHD Latch Text I A.2.11 

Right Door Text I A.2.11 

Left FWD BHD Latch Text I A.2.11 

Left AFT BHD Latch Text I A.2.11 

Left Door Text f A.2.11 

Latch And Door Output 
Status 

PBD Display Update 
Indicator 

Current Latch Groups/ 
Door Pointer 

A.2.11 

A.2.11 

E 

Previous Switch Position l E 

Open/Close Feedback 
Indicator 

E 

ACT 

o 

a 

a 

a 

a 

a 

o 

o 

a 

o 

o 

o 

o 

o 

o 

a 

o 

o 

L 

L 

L 

MODULE DATA LIST 

SOURCE/DESTINATION I HAL NAME 

SSO, DL ICSBB_PF02_0UTPUT_2$(2) 

SBD 

SSO 

CRT 

CRT 

CRT 

CRT 

CRT 

CRT 

CRT 

CRT 

CRT 

CRT 

CRT 

CRT 

CRT 

CRT 

CRT 

CSBB_CONTROL_SWITCH_POS INDIC 

CSBB_PBD_OUTPUT_INDICATOR 

CSBB~BD_SWITCH_IND_TEXT 

CSBB_PBD_SW_OUT_STATUS 

CSBB_C_LCH_5_8_TEXT 

CSBB_C_LCH~~2_TEXT 

CSBB_C_LCH_l_4_TEXT 

CSBB_C_LCH_13_16_TEXT 

CSBB_R_FWD_BHD_TEXT 

CSBB_R_AF~~BHD_TEXT 

CSBB_R_DOOR_TEXT 

CSBB_L_FWD_BHD_TEXT 

CSBB_L_AFT_BHD_TEXT 

CSBB_L_DOOR_TEXT 

CSBB L LATCH DOOR_OUT_STAT 

CSBB-YBD_DISP_UPDATE_IND 

SSB_PREVIOUS_SWITCH_POS 

SSB_OPEN_CLOSE_FEEDBACK_INDIC 

MML 

V72X3786y 

V92J0508c 

V92JOL92C 

V92J0493C 

V92J01.,94C 

V92J0495C 

V92JOL96C 

V92JOL98C 

V92J0503C 

V92J0497C 

V92J0499C 

V92J0504C 

REQT. 
SYMBOL 

1 

= 10 :0 
':II: ... 
,0 
. .., 

-4 
CI) 

31: 
~ 
(D -I» 

tD =
~ 
ftI 
en 
cC' 
::a 
en 

"CII 
CD 

" -n 
I» -c::t 
::a 

W f-' 
• 0 "" ...... 
• f-' i-' 0'. · ...... 
"" -0 o 'D 
I 

i-' 
0'. 



~ 
. ~ 
~ 

# 

192. 

193. 

194. 

195. 

196. 

197. 

198. 

199. 

200. 

20l. 

202. 

203. 

204. 

.?05 

206 

TABLE 3.2.1.20-1 Payload Bay Doors (Cont'd) 

jTEM DESCRIPTOR ACT 

SWitch Open Indicator E L 

Switch Close Indicator E L 

Latch/Door Input E L 
Parameter 1 

Latch/Door Input E L 
Parameter 2 

Latch/Door Input E L 
Parameter 3 

Latch/Door Input E L 
Parameter 4 

Latch Computed Value E L 

Door Computed Value E L 

Current Latch Groups/ E L 
Door Expiration Time 

Commands Enabled Array E L 

PBD More Work Indicator E L 

I Timer Constants Array E C 

Mode Transition Enable/ 0 E 
Inhibit Event 

Open/Ciose Complete Ind . E L 

Power Disable Indicator E L 

- -

MODULE DATA LIST 

SOU RCE/DESTI NATION HAL NAME 

SSB _m·nTCH _ OPEN_INDIC~r:,.TOR 

SSB_SWITCH_CLOSE_INDICATOR 

SSB_LATCH-POOR_INPUT_PARM_l 

SSB_LATCH_DOOR_INPUT_PAlli~_2 

SSB _LATCH_DOOR _INPUT _PARN_3 

SSB_LATCH_DOOR_INPUT~ARM_4 

SSB_LATCH_COMPUTED_VALUE 

@~ 
SSB_DOOR_COMPUTED_VALUE 

SSB_LATCH_DOOR_EXPIR_TIME 
..... ;;0 
Q;;d 
S2@ SSB_COMMAJIDS_ENABLED_ARRAY 

f:d SSB_PBD_MORE_WORK~IND 
0 

rdCd .SSB~IMER_CONSTANTS_ARRAY 

UI 
~c? CZIE _ OPS -1-fODE _ I~THIBIT$3 >0<-. 1-::\ 
ts..-? 
.-<~ 
ffJ. O SSB_OPEN_CLOSE_COMPLETE 
rd>-::j 

5..-? 
SSB~OWER_DISABLE_IND 

I;d~ 

-

MML REQT. 
SYMBOL 

I 

I 

---

ell 
o 
o 
~ .. 
o .., 
~ 
CI) 

a: 
~ 
CD -t» _. -CD =
~ 
CD 
(II _ . 
= ::I 
en 
'a 
CD 
ft -_. 
ft 
I» -o· 
::I 

W f-' 
0 

'" --;.. f-' 

'" --'" -'I o .. " I 
f-' 
-'I 



~ 
" " '''-.). 

~ 

Enter 

Perform Power 
Cm/Off 
Processing 
(Fig. 3.2.1.20-

27) 

I 
Move Valid 
Switch Position 
Feedback Para
meters To Save 
Area 

Perform ---Control 
Switch Position 
Determination 
(Fig. 3.2.1.20-
2) 

Indicator .f T 
Previous Control 
Switch Position 
Ind Or Full Exe-

Move Remainder W Perform CRT 
Of Valid Feed- Feedback Display 
back Parameters (Fig. 3.2.1.20- I--
To Save .Area 10 ) 

¥w:i ~~~t~~~i tionr-

cute Flag On LI _______ .J 

IF PBD Out put 
Indicator Is 
On 

RetUrn 

CALL Special 
Processes Data 
Out 
(Fig. 3.2.1.11-
1) 

Set PBD Out
put Indicator 
To Off 

rl Perform FBD 
Talkback 
(Fig. 3.2.1.20-26) 

[ IF Control )r 
Switch po. sition T 
Indicator EQ 0 
(Stop Position) 

i 

Set FULL 
Execute Flag 
To Off E 

1-
(Open 
Or 

1l 
Reset Event In 
UI Control TablE 
To Allow OPS/ f--
Mode Transition 

Set Event In VI 
Compool Table 
To Inhibit OPS I--
Mode Transition 

L-____________ ~IClose1~ ____________ __J 

Figure 3.2.1. 20-1. Payload Bay Doors 

\ 

CALL Mode 
Selection 
(Fig. 3.2.1.20-
3) 

IF Auto Mode ?t 
Flag And Auto 
Mode Select Item T 
.Are On 

Set Previous 
Control Switch 
Position Indic. 
To Control 
Switch Position 
Indicator 

r iF Manu"O.l Mode 
Flag On And Any 

~ Manual Mode I Select Item On 

I---

i"l 
° '" 
~ 
!i@ 

:? 
t 
'-'
f-" 

" "" 
:? 
" .,. 
'§ 

~ 
" " ~~ I-' 
~.~ ~ 
'" f-" f-" 
... ' "" 
1-'. !\) --
0°-" 
~ i '" f-" 

a> 

Perform Auto 
Open/Close 
Sequence 
(Fig. 3.2.1.20-
16) 

Perform Manual 
Sequence 
(Fig. 3.2.1.20-
22) 

CALL Mode 
E I Se~ection 

(F1g. 3.2.1.20-
3) 



BOOK: OFT BM Detailed Design Specification 

To Logical Expression Of Control , 
Set Switch Open Indicator Equa}, 

Switch Position Open And CIOSEl 
Feedback Discretes [(AB)+(AC)+ -- - --'-
(AD)+(BD)+(CD)), [(EF)+(EG)+ 
(EH)+(FH)+(GH)] r---'-

I 
I 

Set Switch Close Indicator Equal 
To Logical Expression Of Control 
Switch Position Open And CIOSEl 
Feedback Discretes [(AB)+(AC)+ 
(A5)+(85)+(C5)] , [(EF)+(EG)+ 
(EH)+(FH)+(GH)] 

I 
I 

I--_J 

A = 
B = 
C = 
D = 
E = 
F = 
G = 
H = 

IF SWitCh:=>- Then 
Open Indicator --r--~~ 
Is On 

IF Switch 
Close Indicator 
Is On 

IF PBD Then 
Switch Bypass 
Item Is On 

if Any Input ~-
Status For Control 
Switch Position Open And 
Close Feedback Discretes 
Is Invalid (On) 

IF Switch Else 
Close Indicator 
Is On 

if PBD Stop Then 
Item Is On 

Set PBD Control 
Switch Output ~ 
Status To Invalid:(On) 

V72K3222Y 
V72K3221Y 
V72K3223Y 
V72K3220Y 
V72K3232Y 
V72K3231Y 
V 72K3233Y 
V72K3230Y 

Then 

Else 

Then 

Else 

Set Control 
Switch Position 
~ndicator To 0 (Stop) 

IF PBD Open 
Item Is On 

10/16/79 
3.2.1.20-19 

Set Control Switch 
Position Indicator To 
o (Stop), Set PBD 
Switch Indicator 
Text To 'FAIL', " 

Set Control Switch 
Position Indicator To 
1 (Open), Set PBD 
Switch Indicator 
Text To 'OP', 

Set Control Switch 
Position Indicator To 
2 (Close), Set PBD 
Switch Indicator 
Text To 'CL', 

Set Control Switch 
Position Indicator To 
o (Stop), Set PBD 
Switch Indicator 
Text To 'STOP', 

Set Control 
Then Switch Position 

Indicator To 

>-
1 (Open) 

Set Control 
Else Switch Position 

~-
Set PBD Control PIT)Tv OF 'Illl'.J Indicator To 2 
Switch Output RISPl~ODUC ~~~8 'is POOR (Close) 
Status To Valid (Off) ORIGINAL ' 

, Figure 3.2.1.20-2. Control Switch Position Determination 

REPRO')UCI8FJTY OF THE 
Ol1IGINAL PAG8 IS POOR 



Enter 

IF Auto 
Mode Select 
Item Is On 

Set Previous 
Control Switch 
Position Indic. 
To 0 (Stop 
Position) 

Return 

Then Perform Auto 
Mode Select 
(Fig. 3.2.1.20-4) 

Else IF Any Manual 
L...:;;':':"_-I Mode Select 

Item Is On 

Then 

Figure 3.2.1.20-3. Mode Selection 

.10/16/79 
3.2.1.20- 20 ,,~ 

Perform Manual 
Mode Select 
(Fig. 3.2.1.20-6) 

/~--



BOOK: OFT SM Detailed Design Specification 

,If Current \ lO/l6/19' 
Latch Groups/ CAL.L Disable 

3.2.1.20-:, 21 
IF Auto Then Door Pointer :f: 0 Then UnViirified 
Mode Flag ,And Previous Con-
Is On trol Switch Posi- Commands 

I tiOh Indic. 'f0 (Fig. 3.2.1.20-6) 

I (Stop) 

/ 
I 

/ Else 
!f Manual Then CALL Disable Set Manual 

I Mode Flag Commands Mode Flag 

I Is On (Figure 3.2.1.20-9) To Off 

I' 
/ 

/ 
I' Set Auto -

if Auto Sequence Mode Flag 

Has Been Initiated To On 

And Previous Switch 
Position'ls Not Stop 

-
[ Set Individual 

Latch Group , 
And Door 
Fail Indicators 
To Off 

[ Set Common 
PBD Fail 
Indicator 
To Off 

[ 
Set Current 
Latch Groups/ 
Door Poi nter 
To Zero 

[ 
Set PBD 
Output 
Indicator 
To On 

Figure 3.2.1.20-4. Auto Mode Select 



BOOK: OFT SM Detailed Design Specification 

4/2/79' 
3. 2 .1. 20~ 22 

IF Manual I F Previous, CALL Disable 
Mode Flag 

Then Control Switch Then 
Commands 

Is On 
Position Indic. (Fig. 3.2.1.20-9) 

H. 1-0 (Stop) ,. 
,;-

/ ,. 
/ 

/ 
/ 

/ CALL Disable Set Auto / Else IF Auto Mode Then 
/ Flag Is On 

Commands Mode Flag 
/ (Fig. 3.2.1.20-9) To Off 

IF Previous 
Switch Position 
Is Not Stop 

Set Manual 
Mode Flag 
To On 

Set Individual 
Latch Group 
And Door 
Fail Indicators 
To Off 

Set Common 
PBD Fail 
Indicator 
To Off 

Set PBD 
Output 
Indicator 
To On 

Figure 3.2.1.20-5~ Manual Mode Select 



( Ente' 

IF Previous 
(~ontrol Switch 
Position Indic. 
=, 1 (Open) 

Set Appropriate 
Entry In Commands 
Enabled Array Off 
To Indicate Commands 
Disabled 

Set PBD 
Output 
Indicator 
To On 

Return 

Then 

Else 

(Close) 

Perform Disable 
Unverified Open 
Commands 
(Fig. 3.2.1.20-7) 

Perform Disable 
Unverified Close 
Commands 
(Fig. 3.2.1.20-8) 

Figure 3.2.1.20-6. Disable Unverified Commands 

4/24/7$ . 
3.2.1. 20-23 



1 = Centerline Latch . I F Logical Expression 

Groups 5-8, 9·12 . Of Centerline Latch 
Group 5·8 Open -- Feedback Discretes -- (A'B) Is False I A=V37X3390Y I B=V37X3391Y -- IF Logical Expression -- Of Centerline Latch I C=V37X3405Y 
Group 9-12 Open 
Feedback Discretes 

D=V37X3406Y (C.D) Is False 

2 = Centerline Latch I F Logical Expression 

Groups 14, 13-16 Of Centerline Latch 
Group 1-4 Open Feed--_ ... back Discretes (A·B) 

~- Is False I A=V37X3380Y I B=V37X3381Y 
I F Logical Expression --' . "...-:.- Of Centerline Latch I C=V37X3415Y 
Group 13-16 Open.' 
Feedback Discretes 

D=V37X3416Y (C·D) Is False 

3 = Right FWD BHD Latch Group IF Logical Expression 

, Right AFT BHD Latch Group Of Right FWD BHD 
Latch Group Open 

~~,,~ >-C'Uri1iiit Latch 
Groups/Door 
Pointer 

4 = 

5 = 

6 = 

-~ 
Feedback Discretes 

~- (A· B) Is False 
~ I A=V37X3430Y 1 B=V37X3431 Y 

tf Logical Expression 
~--~ 

Of Right Aft BHD 
Latch Group Open I C=V37X3450Y Feedback Discretes 

D=V37X3451Y (C-D) Is False 

PBD Right 
Door Panel 

Left FWD BHD Latch Group I F Logical Expression 
Left AFT BHD Latch Group Of Left FWD BHD Latch 

Group Open Feedback -- Discretes (A, B) Is False --~ I A=V37X3320Y 
B=V37X3321Y I 

--" if Logical Expression 

~- Of Left AFT B HD Latch l C=V37X3350Y 
Group Open Feedback 

D=V37X3351Y Discretes (C'D) Is False 

PBD Left 
Door Panel 

Figure 3.2.1.20-7. Disable Unverified Open Commands 

[11 i) 
(X~)(I 

Then 

Then 

Then 

Then 

Then 

Then 

Then 

Then 

lO/l6/79 
3.2.1.20-24 

Disable Open 
Commands For' 
Centerline Latch 
Group 5-8 'k 

Disable Open 
Commands For 
Centerl ine Latch 
Group 9-12 

Disable Open 
Commands For 
Centerl ine Latch 
Group 1-4 

Disable Open 
Commands For 
Centerline Latch 
Group 13-16 

Disable Open 
Commands For 
Right FWD BHD 
Latch Group 

Disable Open 
Commands For 
Right AFT BHD 
Latch Group 

Disable Open 
Commands For 
PBD Right Door 
Panel 

Disable Open 
Commands For 
Left FWD BHD 
Latch Group 

Disable Open 
Commands For 
Left AFT BHD 
Latch Group 

Disable Open 
Commands For 
PBD Left Door 
Panel 



1 Centlltl ine Latch IF Logical Ex-
= pression Of Center-Groups 5-8, 9-12 line l,.atch Group 5-8 Then - Close F:eedback Dis-

~V37X3395Y _ .......... cretes (A . B) 

B=V37X3396Y ..... - Is Falsll 

I 
I F Logical Ex-
pression Of Center,.·. 
line Latch Group 9·12 Then 

/~ Close Feedback Dis-I C=V37X3400Y ...... 
...... cretes (C . D) 

D=V37X3401Y ............ Is FalsE! 

Centerline Latch 
!f LO~lical Ex-
pression Of Center-

2 = Groups 1-4,13-16 line Latch Group 1-4 Then - Close I=eedback Dis-
['V37X3385Y ............ cretes (A . B) 

B=V37X3386Y ............ Is False 

I 
!f Logical Ex-

IC=V37 X341 OY ,pression Of Center-
'D=V37X3411Y _____ line Latch Group 13-16 Then 

Close Feedback. Dis-
cretes (C . D) 
Is False 

Right FWD BHD Latch Group 
!f Logical Ex-
pression Of Right 

3 = Right AFT BHD Latch Group Fwd BHD Latch Group Then 
Do Case On Close Feedback Dis-
Current Latch I A=V37X3440Y - -- cretes (A . B) 
Groups/Door B=V37 X3441 Y _- Is False 
Pointer 

I r--
!f LO~lical Ex-

~V37X3460Y pression Of Right 
Aft BHD Latch Group Then 

D=V37X3461Y ----- Close Feedback Dis-
cretes (C . D) 
Is False 

PBD Right 
Door Panel 

4 = -

!f Logical Ex-
Left FWD BHD Latch Group pression Of Left 

5 = Left AFT BHD Latch Group Fwd BHD Latch Group Then 

~ , 
Close Feedback Dis-

A=V37X3330Y _ - cretes (A . B) 
B=V37X3331Y _ - Is False 

I 
IF Logical Ex-
pression Of Left 
Aft BHD Latch Group Then 

~=V37X3360Y - Close Feedback Dis- , -- cretes (C . D) Is 
D=V37X3361Y -- False 

PEID Left 
I 

6 = Door Panel 

Figure 3.2.1.20-8. Disable Unverified Close Commands 

10/16/79 

· -. 3 2 1 2025 

Disable Close 
Commands For 
Centerline Lateh 
Group 5-8 

Disable Close 
Commands For 
Centerline Latch 
Group 9-12 

Disable Close 
Commands 
For Centerline 
Latch Group 
1-4 

Disable Close 
Commands For 
Centerline Latch 
Group 13-16 

Disable Close 
Commands For 
Right FWD BHD 
Latch Group 

Disable Close 
Commands For 
Right AFT BHD 
Latch Group 

Disable Close 
Commands For 
PBD Right Door 
Panel 

Disable Close 
Commands For 
Left FWD BHD 
Latch Group 

Disable Close 
Commands For 
Left AFT BHD 
Latch Group 

Disable Close 
Commands For 
PBD Left Door 
Panel 



Enter ) 

Disable All 
Commands 
To All Latch 
Groups And 
Door Panels 

Set Commands 
Enabled Array 
To Zero 

Set PBD Output 
Indicator To On 

C Return 

Figure 3.2.1.20-9. Disable Commands 

110/16/79 
3.2.1.20- 26 



10/16/79 

3.2.1. 20-27 

Perform Center-
line Latch Feed-
back Display 
(Fig. 3.2. U!0-11) 

Perform Right 
BHD Latch And 
Door Feedback 
Display 
(Fig. 3.2.1.20-12) 

Perform Left 
B H 0 Latch And 
Door Feedback 
Display 
(Fig. 3.2.1.20-13) 

Set O"'P" 8 Status For Each 
Latch Group 
And Door To 
Valid (Off) 

DO FOR if Any Input Status 
Each Latch For This Latch Group Then Set Latch Group/ 

Group And Or Door's Feedback Door Output Statu 

Door Discretes Is Invalid To Invalid (On) 
(On) 

Figure 3.2:1.20-10. CRT Feedback Display 



DO FOR 
Centerline 
Latch Group 
5-8 

DO FOR )-
Centerline 
Latch Group 
9-12 
~ 

)-DO FOR 
Centerline 
Latch Group 
1-4 

)-DO FOR' 
Centerline 
Latch Group 
13-16 

I 

I 
I 

/ 

C = V37X3390Y 
D = V37X3391 Y 
E = V37X3395Y 
F = V31X3396Y 

Set Input Param- L/ CALL PBD 
eters1, 2; 3, 4 1----1 Latch Status 
Equal To Open And 
Close Feedback ' (Fig. 3.2.1.20-14) 
Parameter~ C, D, E, 
F Respectively 

I 
I 

I 
I 

I 

C = V37X3405Y 
D = V37X3406Y 
E = V37X3400Y 
F = V37X3401 Y 

Set Input Param- I 
eters 1,2,3,4 II CALL PBD 
Equal To Open And 1----1 Latch Status 
Close Feedback (Fig. 3.2.1.20-14) 
Parameters C, D, E, 
F Respectively 

C = V37X3380Y 

/ 
D = V37X3381 Y 
E = V37X3385Y 

I 
F = V37X3386Y 

I 
I 

Set Input Param- ,/ eters 1, 2, 3, 4 CALL PBD 
Equal To Open And Latch Status 
Close Feedback (Fig. 3.2.1.20-141 
Parameters C, D, E, 
F Respectively 

C = V37X3415Y 

/ 
D = V37X3416Y 
E = V37X3410Y 

I F = V37 X3411 Y 

/ 
I 

Set Input Param- I 
eters 1, 2, 3, 4 It CALL PBD 
Equal To Open And Latch Status 
Close Feedback ' (Fig. 3.2.1.20-14) 
Parameters C, D, E, 
F Respectively 

Figure 3.2.1.20-11. Centerline Latch Feedback Display 

lO/l6179 

3.2.l.20-28 

Set Centerline 
Latch Group 5-8 

, Text To Com
puted Value 

Set Centerline 
Latch Group 

, 9-12 Test To 
, Computed Value 

Set Centerline 
Latch Group 1-4 
Text To Com-
puted Value 

Set Centerline 
Latch Group 
13-16 Text To 
Computed Value 

/ ". 



DO FOR Set Input Param-

Right Fwd BHD eters 1,2,3,4 

Latch Group 
Equal To Open And 
Close Feedback 
Parameters C, 0, E, 
F Respectively 

DO FOR Set Input Param-
Right Aft BHD eters 1, 2, 3, 4 

Latch Group Equal To Open And 
Close Feedback 
Parameters C, 0, E, 
F Respectively 

Set I nput Parameters DO FOR 
1, 2, 3, 4 Equal To Right Door 
Logical Expression Of Panel 
Right BHD Latch Groups 
Ready For Latch Feed-
back Discretes And Right 
Door Open And Close 
Feedback Discretes As 
Follows: 
1. (EF) 
2. (GH)+(HI)+(GI) 
3. (JK)+(KL)+(JL) 
4. (MN) 

/ 

I 
I 

/ 

,I 
~-----

I 
/ 

/ 
/ 

I 
1/ 

/1 

I 
/ 

j 
/ 
I-.--~-

C = V37X3430Y 
o = V37X3431 Y 
E '" V37X3440Y 
F = V37X3441 Y 

CALL PBD 
Latch Status 
(Fig. 3.2.1.20-14) 

C = V37X3450Y 
o = V37X3451 Y 

' E = V37X3460Y 
F = V37X3461 Y 

,CALL PBD 
Latch Status 
(Fig. 3.2.1.20-14) 

E = V37X3300Y 
F = V37X3301 Y 
G = V37X3435Y 
H = V37X3436Y 
I = V37X3437Y 
J = V37X3455Y 
K = V37X3456Y 
L = V37X3457Y 
M = V37X3302Y 
N = V37X3303Y 

CALL PBD 
Door Status 
(Fig. 3.2.1.20-15) 

Figure 3.2.1.20·12. Right BHD Latch And Door Feedback Display 

, ~0/16179 

3.2.1.20":29 

Set Right Fwd 
! BHD Latch Group 
: Text To Com-
puted Value 

Set Right Aft 
BHD Latch Group 
,Text To Com-
puted Value 

Set PBD Right 
Door Text To 
Computed Value 



DO FOR Set Input Param-

Left Fwd BHD 
eters 1,2,3,4 
Equal To Open And 

Latch Group Close Feedback 
Parameters C, D, E, 
F Respectively 

DO FOR Set Input Param-

Left Aft BHD 
eters 1, 2, 3, 4 

Latch Group 
Equal To Open And 
Close Feedback 
Parameters C, D, E, 
F Respectively 

Set Input Parameters 
DO FOR 1, 2,3, 4 Equal To 
Left Door Panel Logical Expression Of 

Left BHD Latch Groups 
Ready For Latch Feed-
back Discretes And Left 
Door Open And Close 
Feedback Discretes 
As Follows: 
1. (EF) 
2. (GH)+(HI)+(GI) 
3. (JK)+(KL)+(JL) 
4. (MN) 

/ 
/ 

I 
V 

I 
I 

I 
I 

I 
I 

I 
II 

I 
/ 

I 
/ 

/ 

C == V37X3320Y 
D == V37X3321 Y 
E == V37X3330Y 
F == V37X3331 Y 

CALL PBD 
Latch Status 
(Fig. 3.2.1.20-14) 

C = V37X3350Y 
D = V37X3351 Y 
E == V37X3360Y 
F = V37X3361Y 

Call PBD 
Latch Status 
(Fig. 3.2.1.20-14) 

E = V37X3305Y 
F = V37X3306Y 
G == V37X3325Y 
H == V37X3326Y 
I = V37X3327Y 
J = V37X3355Y 
K = V37X3356Y 
L = V37X3357Y 
M = V37X3307Y 

'N = V37X3308Y 

CALL PBD 
Door Status 
(Fig. 3.2.1.20-15) 

Figure 3.2.1.20-13. Left BH D Latch And Door Feedback Display 

10/16/79 , , 

3.2.1.20-30 

,Set Left Fwd 
BHD Latch Group 
,Text To Com-
puted Value 

Set Left Aft 
BHD Latch Group 
Text To Com-
puted Value 

Set PBD Left 
Door Text To 
Computed Value 



IF 
fnput Param
'ter 2 Is On 

IF 
input Param
ater 2 Is On 

Figure 3.:Z.1.20·14. PSD Latch Status 

Then 
IF 
iiiput Param-
eters 3 And 4 Are 
Both Off 

IF 
iiiput Param-
eters 3 And 4 Are 
Both Off 

IF 
iiiput Param-
eters 3 And 4 Are 
Both Off 

Set Computed 
Valua To 'OP' 

Set Computed 
Value To 
Blanks 

Set Computed 
Value To 
Blanks 

IF 
iiiput Param
eter 4 Is On 

Set Computed 
Value To 
Blanks 

10/16/79 

3.2.1. 20-31 

Set Computed 
Value To 
'CL' 

Set Computed 
Valua To 
Blanks 



IF 
Input Paramo 
eters 2. 3. And 4 
Are All Off 

IF 
Input Param
eter 2 Is On 

Figure 3.2.1.20·15. PBD Door Status 

Set Computed 
Value To 'OP' 

IF 
input Param
eter 3 Is On 

IF 
Input Param
eter 4 Is Off 

IF 
Input Param
eter 4 Is On 

IF 
Input Paramo 
eter 4 Is Off 

Set Computed 
Value To 
Blanks 

10/161"19 

3.2.1.20-32 

Set Computed" 
Value To 'Cl' 

Set Computed 
Value To 'RDY' 

Set Computed 
Value To 
Blanks 



N' 
\...;'-0 

--~ 

DO UNTIL \--1 Set PBD 
P'~D. ":1or.. _._ Mo.'e_Wo.':~_ 
lIVorK ma.= UTT I I mao 10 UTI 

IF Control 
Switch Position 
Indicator=1 
(Open Positi on) 

Then 

Perform 
ThenlOpen 

Feedback 
(Fig. 3.2.1. 
20·17) 

Else 
(Close) 

Perform 
Close 
Feedback 
(Fig. 3.2.1. 
20-18) 

IF Control 
Switch Position 
Indicator = 1 
(Open Position) 

0:;:0 
;::J M 
,.. . ., I-j 

s~ 

IF Open/Close 
Feedback Indicator )~---..,.----' 
Is On 

>-;:;JO >u 
,-i q 
~ (") 

~~ OJ 
v~ t--l 

~7) S 
dr-j 
;.-; 
if) >< 

o '"O>-xj o -
0;...3 
:;:otI: 

M 

IF Commands 
Else I For Current 

Latch Groups! 
Door Not Enabled 

Check Commands 
Enabled Array 

Then 

Then 

Else 

IF Current Latch 
Groups/Door 
Pointer=6 

~ Auto 
Open 
Complete? 

Is Auto 
Close 
Complete? 

IF Common 
PBD Fail 
Indicator 
Not Enabled 

'"IF Special PrOces--~ 
ses Current Time::!: 
Current Latch 

Groups/Door 
Expiration Time 

Then 

Else 

Else 

CALL Disable 
Commands 
(Fig. 3.2.1.20-9) 

Increment Current 
Latch Groups/ 
Door Pointer By 1 

Decrement Current 
Latch Groups/Doorl 
Pointer By 1 

Perform Enable 
Commands 
(Fig. 3.2.1.20-19) 

Enable Common 
PBD Fail Indicator 
For Annunciation 

CALL Disable 
Unverified 
Commands 
(Fig. 3.2.1.20-6) 

Set PBD More 
Work Ind. To 
On 

Set PBD 
More Work Ind. 
To On 

Set Current Latch 
Groups/ Door 
Expiration Time = 
Special Processes 
Current Time + Timer 
Value For Current 
Latch Groups/Door 

Then 

Else 
(close) 

Perform Set 
Open Fail 
Indicators 
(Fig. 3.2.1.20·20) 

Perform Set 
Close Fail 
Indicators 
(Fig. 3.2.1.20·21) 

Figure 3.2.1.20-16. Auto Open/Close Sequence 

Set Auto Mode 
Flag And Auto 
Mode Select Item 
To Off 

Set PBD Output 
Indicator To On 

Set PBD Display 
Update Indicator 
To On 

Set PBD Display 
Update Indicator 
To On 

~ 
~ 

~ 
to 
:;:: 

t:l 

~ 

'" .... 
I-' 

'" P. 

t:l 

'" '" .... 
'§ 
Ul 
'0 

'" () .... ..., .... 
() 

1i-
1-'. 
o 
" 

w I-' 
0 

"'--;... I-' 
<Y\ --'" --> 

? '" 
w 
w 



· 

1 = 

IF C",rent )- Set Current 
Latch Groups/ Latch Groups/ 
Door Pointer Door Pointer 
=0 To 1 

2 = 

3 = 

DO CASE On 
Current Latch 
Gro!JPs/Door 
Pointer 

4 = 

5 = 

6 = 

Set Open/Close Feedback 
Indicator To Value Of 

Centerline Latch 
Logical Expression Of 
Centerline Latch Group 

Groups 5-8, 9-12 
5-8,9-12 Open Feedback 
Discretes (A·BHC·D) 

Set Open/Close Feedback 
Indicator To Value Of 
Logical Expression Of 

Centerline Latch Centerline Latch Groups 
Groups 1-4, 13-16 1-4, 13-16 Open Feedback 

Discretes (A·B)·(C·D) 

Set Open/Close Feedback 
Indicator To Value Of 

Right FWD BHD Latch Logical Expression Of 
Group; Right AFT BHD Right FWD BHD AntJ 
Latch Group Right AFT BHD Latch 

Groups Open Feedback 
Discretes (A·BHC·D) 

Set Open/Close Feedback 
Indicator To Value Of 

PBD Right 
Logical Expression Of 
Right Door Panel Open 

Door Panel Feedback Discretes (A·B) 

Set Open/Close Feedback 
Indicator To Value Of 

Left FWD BHD Latch Logical Expression Of 
Group; Left AFT BHD Left FWD BHD And Left 
Latch Group AFT BHD Latch Groups 

Open Feedback Discretes 
(A·BHC·D) 

Set Open/Close Feedback 
Indicator To Value Of 

PBD Left Logical Expression Of 
Door Panel Left Door Panel Open 

Feedback Discretes (A·B) 

Figure 3.2.1.20-17. Open Feedback 

:z qo 

t-

r-' 

I-

I-

I-

I-

,10/16/79 
3.2.1.20:- 34 

A=V37X3390Y 
B=V37X3391Y 
C=V37X3405Y 
[)=V37X3406Y 

A=V37X3380Y 
B=V37X3381Y 
C=V37X3415Y 
D=V37 X3416Y 

A=V37X3430Y 
B=V37X3431Y 
C=V37X3450Y 
D=V37X345.1Y 

A=V37X3300Y 
B=V37X3301Y 

A=V37X3320Y 
B=V37X3321Y 
C=V37X3350Y 
D=V37X3351Y 

A=V37X3305Y 
B=V37X3306Y 



IF Current 
Latch Groups/ 
Door Pointer 
=0 

DO CASE On 
Current Latch 
Groups/Door 
Pointer 

I F Open/Close 
Feedback Ind.= On 
And Current Latch 
Groups/Door Pointer 

=3 Or 5 

> 

1 

'Set CuIT'"t J _ .Latch G~oups/ 
DoorPoanter 
To6 

2 = 

3 = 

4 = 

,.,fonn 000' ~ 
} Feedback 

(Fig. 3.2.1.20-25) 

1-,l = 

I) = 

Set Open/Close Feedback 
Indicator To Value Of 

Centerline Latch 
Logical Expression Of 
Centerline Latch Groups 

Groups 5-8, 9-12 5-8, 9-12 Close Feedback 
Discretes (A' B) . (C· D) 

Set Open/Close Feedback 
Indicator To Value Of 
Logical Expression Of 

Centerline Latch Centerline Latch Groups 
Groups 1-4, 13-16 1-4,13-16 Close Feedback 

Discretes (A . B) . (C • D) 

Right Fwd BHD 
Set Open/Close Feedback 
Indicator To Value Of 

Latch Group; Logical Expression Of 
Right Aft BHD Right Fwd BHD And 
Latch Group Right Aft BHD Latch 

Groups Close Feedback 
Disc:retes (A . B) . (C . D) 

Set Open/Close Feedback 
Indicator To Value Of 
Logical Expression Of 
Right BHD Latch Groups 

PBD Right Ready For Latch Feedback 
Door Panel Discretes And Right Door 

Close Feedback Discretes 
(AB + AC + BC) . (DE + 
OF + EF) . 

Left Fwd BHD 
Set Open/CLose Feedback 
Indicator To Value Of 

Latch Group; Logical Expression Of Left 
Left Aft BHD Fwd BHD And Left Aft 
Latch Group BHD Latch Groups Close 

Feedback Discretes 
(A' B)' (C, D) 

Set Open/Close Feedback 
Indicator To Value Of 
L09ical Expression Of 
Left BHD Latch Groups PBD Left 
Ready For Latch Feedback Door Panel 
Discretes An d Left Door 
Close Feedback DisQretes 
(AB + AC + BC) . (DE + 
OF + EF) . 

Figure 3.2.1.20-18. Close Feedback 

1-' 

I-

I-

I-

1-' 

l-

110/ 16 /79 
3.2.1.20- 35 

A = V37X3395Y 
B = V37X3396Y 
C = V37X3400Y 

, 0 = V37X3401 Y 

A = V37X3385Y 
B = V37X3386Y 
C = V37X3410Y 
D=V37X3411Y 

A = V37X3440Y 
B = V37X3441 Y 
C = V37X3460Y 
o = V37X3461 Y 

\ 
A = V37X3435Y 
B = V37X3436Y 
C = V37X3437Y 
o = V37X3455Y 
E = V37X3456Y 
F = V37X3457Y 

A = V37X3330Y , 
B = V37X3331Y 
C = V37X3360Y 
o = V37X3361 Y 

A = V37X3325Y 
B = V37X3326Y 
C = V37X3327Y 
o = V37X 3355Y 
E = V37X3356Y 
F = V37X3357Y 



· 10/16/19 
3. 2 .1. 20-:36 

Disable Close Com· 
1 = Centerline Latch IF Control 

Then 
mands And Enable Groups 5·8, 9·12 Switch Position Open Commands 

Indicator = 1 For Centerline Latch 
(Open) Groups 5·8, 9·12 

Disable Open Com· 

Else mands And Enable 
Close Commands 

(Close)' For Centerline Latch 
Groups 5-8, 9·12 

Disable Close Com· 2= Centerline Latch IF Control mands And Enable Groups 1·4, 13·16 Switch Position Then Open Commands 
Indicator = 1 For Centerline Latch 
(Open) Groups 1·4, 13·16 

Disable Open Com· 

Else 
mands And Enable 
Close Commands 

(Close) For Centerline Latch 

3= Right Fwd BHD 
Groups 1·4, 13·16 

Latch Group; Right 
Disable Close Com· Aft BHD Latch IF Control mands And Enable Group Switch Position Then Open Commands Indicator =1 For Right BHD (Open) 
Latch Groups 

Disable Open Com· 

Else 
mands And Enable 
Close Commands DO CASE On 

(Close) For Right BHD Current Latch 
Latch Groups Groups/Door 

Pointer 

Disable Close Com: 

I 4= PBD Right IF Control 
mands And Enable Door Panel Switch Position Then 
Open Commands· Indicator = 1 
For PBD Right 

Set Appropriate En· (Open) 
Door Panel 

try In Commands 
Enabled Array On 

Disable Open Com· To Indicate Com· 

Else 
mands And Enable mands Enabled 
Close Commands 

(Close) For PBD Right I Door Panel 
5= Left FWD BHD 

Latch Group; Left 
Disable Close Com· Set Appropriate En· 

Aft BHD Latch IF Control mands And Enable try In Commands 
Group Switch Position Then Open Commands Enabled Array Off 

To Indicate Com· Indicator = 1 For Left BHD mands Disabled (Open) Latch Groups 

Disable Open Com· 

Else mands And Enable 
Close Commands 

(Close) For Left BHD 
Latch Groups 

Disable Close Com· 
6= PBD Left IF Control 

Then mands And Enable Door Panel Switch Position Open Commands 
Indicator = 1 For PBD Left 
(Open) Door Panel 

Disable Open Com· 

Else 
mands And Enable 
Close Commands 

(Close) For PBD Left 
Door Panel 

Figure 3.2.1.20·19. Enable comman~~(I,2; 



1 = Centerline Latch if Logical Expression 
Groups 5-8, 9-12 Of Centerline Latch Group 

--" 5-8 Open Feedback 

1IIIIIi::::-
Oiscretes (A"B) Is False 

I A = V37X3390Y I 
13= V37X33.91 Y --- 'IF Logical Expression 

1IIIiii:-- Of Centerline Latch Group I C = V37X3405Y 9-12 Open Feedback 

o = V37X3406Y Ois<;retes (C"O) Is False 

2= Centerline Latch I F Logical Expression 
Groups '1-4, 13·16 Of Centerline Latch Group 

1-4 Open FEledback 

........ --~--
Oiscretes (A'B) Is False 

I A = V37X3380Y I 
B = V37X3381 Y --- I F Logical !Expression 

,..:::- Of Centerline Latch Group I C = V37X3415Y 13-16 Open Feedback 

0= V37X3416Y Oiscretes (C'O) Is False 

3= Right Fwd BHO 
Latch Group , 
Right Aft BHO . if Logical Expression 
Latch Group Of Right Fwd BHO Latch 

Group Open Feedback 

DO CASE O,}- ................ Oiscretes (A·B) Is False 

Current Latc:h 1IIIiii:--

Groups/Door IA = V37X3430Y I 
Pointer B = V37X3431 Y --" if Logical Expression 

...::::: ........ Of Right Aft BHO Latch I C = V37X3450Y Group Open Feedback 

o = V37X3451 Y Oiscretes (C'O) Is False 

4= PBO Right 
Door Panel 

5= Left Fwd BHO 
Latch Group 
Left Aft BHO if Logical Expression 
Latch Group Of Left Fwd BHO Latch 

Group Open Feedback -- Discretes (A'B) Is False 
..::::;:-

IA =, V37X3320Y I 
B = V37X3321 Y -- if Logical Expression 

......... - Of Left Aft BHO Latch 

[, V37X3350Y Group Open Feedback 

o =, V37X3351 Y Oiscretes (C'O) Is False 

6= PBO Left 
Door Panel 

Figure 3.2.1.20-20. Set Open I=ail Indicators 

J2v:3 

Then 

Then 

Then 

Then 

Then 

Then 

Then 

4/24/78 
3.2.1.20-.'37 

Set Centerline 
Latch Group 5-8 
Open Fail 
Indicator On 

Set Centerline 
Latch Group 9-12 
Open Fail 
Indicator On 

Set Centerline 
Latch Group 1-4 
Open Fail 
Indicator On 

Set Centerline 
Latch Group 13·16 
Open Fail 
Indicator On 

Set Right Fwd 
BHO Latch Group 
Open Fail 
Indicator On 

Set Right Aft 
BHO Latch Grou'p 
Open Fail 
Indicator On 

Set Right Door 
Panel Open Fail 
Indicator On 

Set Left Fwd 
BHO Latch Group 
Open Fail 
Indicator On 

Set Left Aft 
BHO Latch Group 
Open Fail 
Indicator On 

Set Left Door 
Panel Open Fail 
Indicator On 



1 = Centerline Latch !f Logical Expression 
Groups 5-8, 9·12 Of Centerline Latch 

---- Group 5·8 Close Feedback 
Discretes (A-B) Is False 

IA = V37X3395Y, 
B = V37X3396Y ~ I _ .... 

!f Logical Expression --- Of Centerline Latch 

,C = V37X3400Y Group 9·12 Close Feedback 
D = V37X3401 Y Discretes (C-D) Is False 

2= Centerline Latch !f Logical Expression 
Groups 1·4, 13·16 Of Centerline Latch 

Group 1·4 Close Feedback _ ........ 
_ ..... 

Discretes (A-B) Is False 

IA = V37X3385Y_ 
B = V37X3386Y I _ .... 

!f Logical Expression .. -- Of Centerline Latch I C = V37X3410Y Group 13·16 Close Feedback 

D = V37X3411Y Discretes (C-D) Is False 

3= Right Fwd BHD 
Latch Group 
Right Aft BHD !f Logical Expression Of 
Latch Group Right FWd BHD Latch 

Group Close Feedback 

DO CASE 0" >- -- Discretes (A-B) Is False 

Current Latch ---
Groups/Door IA = V37X3440Y I 
Pointer B = V37X3441 Y 

-" if Logical Expression -........ - Of Right Aft BHD Latch I C = V37X3460Y Group Close Feedback 

D = V37X3461 Y Discretes (C-D) Is False 

4= PBD Right 
Door Panel 

5= Left Fwd BHD 
Latch Group 
Left Aft BHD !f Logical Expression 
Latch Group Of Left Fwd BHD Latch 

Group Close Feedback 

-------- Discretes (A-B) Is False 

IA = V37X3330Y 
B = V37X3331Y I _ ..... 

!f Logical Expression -- Of Left Aft BHD Latch 

Ic = V37X3360Y Group Close Feedback 

D = V37X3361Y Discretes (C-D) Is False 

6= PBD Left 
Door Panel 

Figure 3.2.1.20·21. Set Close Fail Indicators 

1:1£/f 

Then 

Then 

Then 

Then 

Then 

Then 

Then 

Then 

4/24/78 
3.2.1.20-38 

Set Centerline 
Latch Group 5-8 
Close Fail 
Indicator On 

Set Centerline 
Latch Group 9-12 
Close Fail 
Indicator On 

Set Centerline 
Latch Group 1·4 
Close Fail 
Indicator On 

Set Centerline 
Latch Group 13·16 
Close Fail 
Indicator On 

Set Right Fwd 
BHD Latch Group 
Close Fail 
Indicator On 

Set Right Aft 
BHD Latch Group 
Close Fail 
Indicator On 

Set Right Door 
Panel Close Fail 
Indicator On 

Set Left Fwd 
BHD Latch Group 
Close Fail 
Indicator On 

Set Left Aft 
BHD Latch Group 
Close Fail 
Indicator On 

Set Left Door 
Panel Close Fail 
Indicator On 



~ Cont,"1 Perform 
Switch Position Then Manual 
Indicator = 1 Open 
(Open Position) (Fig 3.2.1.20-231) 

Set Previous Con-
Per1'orm 

trol Switch Posi- Else Manual tion Indicator To 
(Close) Clo!,e 

Control Switch Po- (Fi{1 3.2.1.20~24') 
sition Indicator 

D"PBO Output Indi-
cator To On. 

Figure 3.2.1.20-22. Manual Sequence 

! 10/16/79 

3.2.1.20-39 



Disable Close Com-
IF Manual Then mands And Enable 
Mode Select Open Commands 
Item 4 On For Centerline 

Latch Group 5-8 

I 
Disable Close Com-

IF Manual Then mands And Enable 
Mode Select Open Commands 
Item 5 On For Centerline 

Latch Group 9-12 

I 
Disable Close Com-

IF Manual Then 
mands And Enable 

Mode Select Open Commands 
Item 6 On For Centerline 

Latch Group 1-4 

1 
Disable Close Com-

IF Manual Then 
mands And Enable 

Mode Select Open Commands 
Item 7 On For Centerline 

Latch Group 13-16 

I 
Disable Close Com-

IF Manual Then 
mands And Enable 

Mode Select Open Commands 
Item 8 On For Right Fwd 

BHD Latch Group 

I 
Disable Close Com-

IF Manual Then mands And Enable 
Mode Select Open Commands 
Item 90n For Right Aft 

BHD Latch Group 

I 
Disable Close Com-

IF Manual Then mands And Enable 
Mode Select Open Commands 
Item 10 On For PBD Right 

Door Panel 

I 
Disable Close Com-

IF Manual Then 
mands And Enable 

Mode Select Open Commands 
Item 110n For Left Fwd 

BHD Latch Group 

I 
Disable Close Com-

IF Manual Then mands And Enable 
Mode Select Open Commands 
Item 120n For Left Aft 

BHD Latch Group 

I 
Disable Close Com-

IF Manual Then mands And Enable 
Mode Select Open Commands 
Item 13 On For PBD Left 

Door Panel 

Figure 3_2.1.20-23. Manual Open 

10/16/79 
3.2.1. 20-40 



~'n"" Then' 
Mode Select 
Item.4 On 

I 
IF Manual ,Then 
Mode Select 
Item 5 On 

I 

~'""" Then 
Mode Select 
Item 6 On , 

T 

~'""" Then Mode Select 
Item 7 On 

I 

[}!'""" Then 
Mode Select 
Item 8 On 

I 

[}!'""" Then 
Mode Select 
Item 9 On 

I 
IF Manual Then 
Mode Select 
Item 10 :On 

I 

~'n"" Then 
Mode Select 
Item 11 On 

T 
IF Manual Then Mode Select 
Item 12 On 

r 
IF Manual Then Mode Select 
Item 13 On 

Figure 3.2.1.20-24. 
(}F' lrIII~ 

1;::; POOR 

Disable Open Com-
mands And Enable 
Close Commands 
For Centerline 
Lateh Group 5-8 

Disable Open Com-
mands And Enable 
Close Commands 
For Centerline 
Lateh Group 9-12 

Disable Open Com-
mands And Enable 
Close Commands 
For Centerline 
Lateh Group 1-4 ! 

Disable Open Com-
mands And Enable 
Close Commands 
For Centerline 
Lateh Group 13-16 

Disable Open Com-
mands And Enable 
Close Commands 
For Right Fwd 
BHD Latch Group 

Disable Open Com-
mands And Enable 
Close Commands 
For Right Aft 
BHD Latch Group 

Disable Open Com-
mands And Enable 
Close Commands 
For PBD Right 
Door Panel 

Disable Open Com-
mands And Enable 
Close Commands 
For Left Fwd 
BHD Latch Group 

Disable Open Com-
mands And Enable 
Cloi;e Commands 
For Left Aft BHD 
Lateh Group 

Disable Open Com-
mands And Enable 
Close Commands 
For PBD Left Door 
Panel 

Manual Close 

110/16/19 
3.2.1.20-41 



BOOK: OFT SM Detailed Design Specification 

IF Current
Latch Groups/ 
Door Pointer 
= 3 

Indicator To Value Of 
...-1 .. Logical Expression Of 

Right Door Panel Close 
Feedback Discretes 
(A.B) 

} 

Set Open/Close Feedback 

I....-..,-....". __ ..J 

IF Open/Close 
Feedback Inc. 
= Off 

E 
'--

ceo upenf\;_LOSe .-eedbacK 
Indicator To Value Of 
Logical Expression Of 
Left Door Panel Close 
Feedback Discretes 
(A.B) 

Enable Common 
PBD Fail Indi
cator For 
Annunciation r ~ ______ -..J ~ __ ~I~ __ ..J 

~~t~~r~::~ps/ t T 

~--

~--

A = V37X3302Y 
B = V37X3303Y 

A = V37X3307Y 
B = V37X3308Y 

Set Right Door 
Panel Close 
Fail Indicator 
On Door Pointer = / _ 

'--____ ..J 

I 
Increme.nt 
Current Latch 
Groups/Door 
Pointer 

I 
CALL Di sable 
Unverified 
Commands 
(Fig. 
3.2.1. 20-6) 

Set Left 
Door Panel 
Close Fail 
Indicator On 

Figure 3.2.1.20-25. Door Feedback 

10/16119 
3.2.1. 20-42 



BOOK: OFT SM Detailed Design Specification 

Set PBD Open ~nd 
Close Complete 
Indicators To Off 

I 
IF All PBD Latcl1 
Group And Doors 
Computed Text T 

IF Open/Close 
Complete Ind. No 

Set Open Com- Equal 1 (Any T 
plete Indicator~ ____ ~ 

Value = 'OP' 
(Doors Fully 
Open?) 

Change Since Last 
To ON Computed? ) 

IF All PBD Latch 
Group And Doors 

~ Computed Text 
Value = 'CL' 
(Doors Fully 
Closed?) 

I 

rn!upenl Close 
Complete Ind. 
To 1 (Fully Oper 

Set Close 
)-TT=---t Complete 

Indieators To OIl 

I 
IF Open/Close 
Complete Ind. 
Not Equal 2 (Any T 
Change Since Last 
Computed?) 

I 
Set Open/Close 
Complete Ind. 
To 2 (Fully Closed) 

IF Open/Close 

10/16/79 
3.2.1. 20-43 

Set PBD Output 
Indicator To On 

Set PBD Output 
Indicator To On 

Complete Ind. No ~et PBD Output 
E Equal 0 (Any \.: T ITndicator To On 

- Change Since Last /t-'-'-'----f-!. 
Computed? ) 

. .·,n-T'·! T1Y OF THE 
Rli~Pli,OD1)'-)L.L •... ,' )' OT> 

. '''''1 G"\ ') 10 I\, '£(-.'1" A 1 1'.i· >.J H 01\,1 J ~\\ I}, ..J 

Figure 3.2.1.20-26. FBD 'ra1kbaek 
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Set Bits On in 
Applicable Bit 
Masks for Power 
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BOOK: OFir SM Detailed Design Specification 

The Standby Water Coolant Loop Control module periodically operates the water 
coolant pumps to circulate water in the Standby Water Loop to prevent it from 
freezing. 

a. ~:ontrol Interface - The Standby Water Coolant Loop Control module is 
CALL'ed by the Special Processes Executive once every two seconds. 

Invocation: CASS SSS_STANDY20 COOL 

b. Inputs- Inputs to this module are specified in Table 3.2.1.21-1. 

c. !'rocess Description - The control flow for this module is shown in 
F'igure 3.2.1.~~1-1. The Standby Water Coolant Loop Control module 
first determines if the control timer has expired (current time is 
greater than or equal to the control timer). If it has expired, the 
pump indicator is checked to determine whether to turn the pumps on 
or off. If the pump indicator is on, the pump indicator is turned 
off, the pump ON/OFF connnand indicatorB are set to turn off the pumps 
and the control timer is updated with the time to turn on the pumps. 
If the pump indicator is off, the pump indicator is turned on, the 
pump ON/OFF connnand indicators are set to turn on the pumps and the 
control timer is updated with the time to turn off the pumps. At OPS 
initialization (Section 3.2.1.1) the control timer is set to zero 

d. 

e. 

f. 

and the pump indicator is turned off. This causes the commands to 
turn on the plnnps to be enabled on the first execution of this module. 
'l'here is no OPS cleanup processing. 

'I'he elapsed time for the pumps to remain on (y time constant) and 
the elapsed time for the pumps to remain off (x time constant) are 
changeable by Table Maintenance. 

~ 

Outputs - Outputs from this module are specified in Table 3.2.1.21-1. 

Module References - None 

Module Type and Attributes 

'l'ype: External Procedure 
Attributes: Default (serially reusable with no protective mechanism). 

g. 'l'emplate References 

D INCLUDE TEMPLATE CSS COT 
D INCLUDE TEMPLATE CSS SPOB 
D INCLUDE TEMPLATE CSS SP CMT 

Constants Table (COT) - values 
Special Processes Output Buffer 
Special Processes CMT 
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h. Error Handling - None 

i. Constraints and Assumptions - None 

10/16/'79 
3.2.1. 21-2 
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TABLE 3.2.1.21~1 Standby Water Coolant Loop Control 

ITEM DESCRIPTOR ACT 

SP Current Time A.2.1l I 

Control Timer A.2.1l, D.23 I/O 

Pump Indi cator A.2.11, D.23 I 

Pump Command Indicators A.2.16 0 
(Items 5-7) 

Loop 1 Pump A A.2.l6 0 

Loop 1 Pump B A.2.l6 0 

Loops 2 Pump A.2.16 0 

X TIME 
(H20 Coolant Loop Cycle 

A.2.l2, D.12 I 

Time) 

Y TIME A.2.12, D.12 I 
(H20 Coolant Loop Pump 

ON TIME) 

I 
O~ 
~t::J 
>---''1:1 
e~ 
>-0' 0 >0 
L'C 

0 
~8 
r""'- "'~,! 

Qc:-' 
~-' :--! 
L,.-_ :-3 
y.-~ ~ 
"(.f] 

!-,~ ~ o ... 
Uf-3 
/-:-! ..... ,-1 
i:!...,J :--1 

t=j 

MODULE DATA LIST 

SOU RCEIDESTI NATION riAL NAME ! M:vlL 
I 

I i 
SSP CSSV_SP_CURRENT_TIME I V91M1999.P 

S2I CSLV_CONTROL_TIMER 

S2I CSLB_PUMP_ON/OFF 

SSO 

SSO CSLB_LOOPIA V6lK2611Y 

SSO CSLB_LOOPIB V61K2613Y 

SSO CSLB_LOOP2 V6IK2711Y 

STM CSLV_OFF_TIME V92W0640c 

STM CSLV_ON_TIME V92Wo641C 

I 

I 
REQT, I SYMBOL 

. 
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( -Enter ) Then 

IF SP IF 

Current Time ==: 
Then Pump 

Control Timer Indicator 
= ON 

Else 

Return 

SET 
Pump Indicator 
= Off 

I 
SET Pump Command 
Indicators Off 

10/16/79 
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• Loop 1 Pump A = Off 

• Loop 1 Pump ,8 = Off 

• Loop 2 Pump = Off 

I 
SET Control Timer 
= SP Current Time 
+ (X Time • 60) 

SET 
Pump Indicator 
= ON 

1 
SET Pump Command 
Indicators ON 

• Loop 1 Pump A = ON 

• Loop 1 Pump 8 = ON 

• Loop 2 Pump = ON 

1 
SET Control Timer 
= SP Current Time 
+ (Y Time • 60) 

tFigure 3.2.1.21-1. Standby Water Coolant Loop Control 
'J "):'~(I 
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3.2.1.22 Antenna Management (SSM--ANT_MGMT) 

10/16/79 

3.2.1. 22-1 

The Antenna Management (AM) module provides functions to select the appro
priate S-band quad and hemi antennas and to steer the Ku-band antenna based on 
the selected targets and target positions. 

a. Control Interface - The AM module is CALL'ed by the Special Processes 
Exeeutive once every two seconds. 

b. Inputs - Inputs to this module are specified in Table 3.2.1.22-1. 

c. Proeess Description - The control flows for this module are shown in 
Figures 3.2.1.22-·1 through 3.2.1.22-20. The AM module consists of 
three primary functions: Tracking and Data Relay Satellite (TDRS) 
Computations, S-band Antenna Management, and Ku-band Antenna Management. 

Within these functions are several references to a set of data acquired 
from GNC via ICC. This data is moved from the ICC buffer to a local. 
area before it is used for any AM processing. While the data is being 
moved, the ICC Router is inhibited from updating the input buffer. 
This, ensures the time homogeneity of the ICC data. 

The I/O status of each AM discrete input iB checked. If valid, that 
discrete is moved to a save area; otherwise the save area is not over
layed. All subsequent references to these discretes are from the 
save area, thereby ensuring that only valid (no I/O errors) values 
are used. 

The first primary function, TDRS Computations, performs the following 
computations: 

1. The position of each TDRS is computed. 

2. The visibility of each TDRS from the orbiter is determined and 
stored for later use. 

3. The roll and pitch look angles to each TDRS are computed. 

The next primary function to execute is S-band Antenna Management. 
This function performs the following proceEises: 

1. The quad antenna selected and the hemi antenna selected at the 
RF switches are determined. If' any input parameter f'or either 
of these computations has an invalid parameter status indicator, 
that computation is bypassed. In this case, or if no antenna 
is selected by either of the computati.ons, the previous output 
from that computation iB retai.ned and given an invalid parameter 
status indicator. 

2. The current ground Bite is determined based on the ground site 
select item entry from the AM display and on the ground site 
table. 
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3. The TDRS to be .used by S-band antennas is selected based on 
the S-band TDRS select item from the AM display and on the 
TDRS visibility results from the TDRS computations. 

4. The S-band quad and hemi antennas selectedby the AM module 
on its last previous execution are compared to the S-band 
quad and hemi antennas currently selected at the RF switches. 
Which, if any, of these comparisons to be performed is deter
mined by checking the state of the "Auto S-Band Antenna Select:' 
Item" and the positions of the "S-band PM Antenna Switch", the 
"S-band Mode Switch", and the "S-band FM Antenna Switch". 

5. The target to be used by S-band (ground site, east TDRS, or 
west TDRS) is determined based on the position of the S-band 
mode switch and on the results of the determinations of the 
current ground site and the TDRS used by the S-band antennas. 

6. Depending on the target selected, either the S-band quad antenna 
I 

or the S-band quad and hemi antennas which point at that target 
are determined and commands are set to cause the selection of 
these antennas at the RF switches. 

The last primary function to execute is Ku-band Antenna Management. 
This function performs the following processes: 

1. The TDRS to be used by the Ku-band antenna is selected based on 
the Ku-band TDRS select item from the AM display and on the TDRS 
visibil'ity results from the TDRS computations. 

2. The target at which the Ku-band antenna is to be pointed (east 
TDRS, west TDRS, or GNC target*) is determined based on the GNC 
pointing flag (acquired via ICC) and the results of the deter
mination of the TDRS to be used by the Ku-band antenna. 

3. The roll and pitch look angles to the selected target are com
puted in the Ku-band antenna's coordinate system and made 
available for output to the antenna. 

4. Depending on the position of the Ku-band antenna steering switch, 
the Ku-band acquisition sequence is initiated and controlled by 
the Ku-band antenna management function when a new target is 
selected. 

Except where otherwise stated, all of the functions within AM use the 
latest good update of the input parameters without making any attempt 
to ascertain their current validity. 

There is no OPS initialization or cleanup processing. 

*Rendevous radar is not supported until OFT 3. 
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3.2.1. 22-3 

d. Outputs - Outputs from this module are specified in Table 3.2.1.22-1; 

e. Module References - None 

f. Module Type and Attributes 

Type: External Procedure 

Attributes: Default (serially reusable with no protective mechanism). 

g. Template References -

D INCLUDE TEMPLATE 
D INCLUDE TEMPLATE 
D INCLUDE TEMPLATE 
D INCLUDE TEMPLATE 
D INCLUDE TEMPLATE 
D INCLUDE TEMPLATE 
D INCLUDE TEMPLATE 
D INCLUDE TEMPLATE 
D INCLUDE TEMPLATE 

CSS COT 
CSS SPINB 
CSS SPOB 
CSS DDT 
CSM AM CMT 
CSZ ICC CMT - -
CSS SP CMT 
CZ2COMMON 
CZ1 COMMON 

h. Error Handling _. None 

i. Constraints and Assumptibns -

Constants Table (COT)-Va1ues 
Speeial Processes Input Buffer (SPINB) 
Speeial Processes Output Buffer 
Display/Downlist Table 
Antenna Management Display Parameters 
ICC Input Buffers and Flags 
Speeial Processes CMT 
UIipcos Shared Comnoo1 
System Services Common Compool 

• No check is made to determine whether data obtained via ICC was 
updated. The latest values are always used with compensation 
being made for time delays. 



TABLE 3.2.1.22-1 Antenna Management 

# ITEM DESCRIPTOR ACT 

i 
I 

1 Geocentric Horizon E L 

2 Geocentric Earth Radius E C 

3 Orbiter Position Vector A.2.11 I 

4 Orbiter X Position A.2.11 I 

5 Orbiter Y Position A.2.11 I 

6 Orbiter Z Position A.2.11 I 

7 Sine of Pitch Angle E L 

8 Sine of Yaw Angle E L -
9 I Sine of Roll Angle E L 

I 

10 i Cosine of Pitch Angle E L 
I 

\.:; 
II I Cosine of Yaw Angle E L 

12 I Cosine of Roll Angle E L 

13 Orbiter Pitch Angle A.2.11 I 

14 Orbiter Yaw Angle A.2.11 I 

, , 
'v~ 

{~, 

15 Orbiter Roll Angle A.2.11 I 

16 Coordinates Transformati n E L 

matrix I 
;;': ," 16a Orbiter Pitch Rate A.2.11 I 

16b Orbiter Yaw Rate A.2.11 I 

16c Orbiter Roll Rate A.2.11 I 

16d Attitude Compensation 
Delay Time A.2.12, D.12 I 

16e Clocktime E I 

16f Delta Time E L 

16g Attitude Compensation 
Matrix E L 

I I 

\ 

MODU LE DATA LIST 

SOURCE/DESTINATION 1 HAL NAME MML 

SSM_GEO_HORIZON 

CS~GEO_EARTH_RAD 

GNC CSMV_ORB.1'OS 

I V95H0155C GNC CSMV_ORB.1'OS$l 

GNC CSMV _ORB .1'OS$2 V95H0156c 

GNC I CSMV _ORB yOS$3 V95H0157C 

I SSM_SIN _ PIeH 

SSM _SIN_YAW 

SSM_SIN_ROLL 

SSM_COS.1'TCH 

SSM_COS_YAW 

SSM_COS_ROLL 

GNC CSMV_ORB_PTCH V95L3887C 

GNC CSMV_ORB_YAW V95L3888C 

GNC CSMV_ORB_ROLL V95L3889C 

SSM_TRANSFORMATION_MATRIX 

GNC CSMV_ORB_PTCH_RATE V95R3897C 

GNC CSMV_ORB-XAW_RATE V95R3898C 

GNC CSMV_ORB_ROLL_RATE V95R3899C 

STM CSMV_ATT_COMP_TIME V90W1013C 

Sys S/W CLOCKTIME V9IM1999P 

SSM DELTA TIME 

.I SSM_ATT_COMP_MATRIX 

[ . I I I 

REQT. 
SYMBOL 
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17 

IS 

" i 
'19 

20 

21 

22 

TABLE 

ITEM 

Line-of-Sight Vector 
to TDRS 

Line-of-Sight Unit 
Vector to East TDRS 

Line-Of-Sight Unit 
Vector to West TDRS 

Line-of-sight Roll 
Angle to East TDRS-
Rasters 

I Line-of-Sight Roll Angle I 
to West TDRS-Rasters 

I Line-of -Sight Pitch 
Angle to East TDRS-
Rasters 

DESCRIPTOR 

E 

E 

E 

A.2.lS 

A.2.lS 

A.2.1S 

o~ 
::Otr:J 
~'U 

8::0 
~S j;.--- '--..; 

r~ 
Q 

0-.-<>-1 
. '..I Cj 
?-o-.-< 
c.'""' -; 
rE b 
f-; 

W 
~ 
o 'U>=:j o 

0"":;: 
~~ 

tr:J 

MODULE DATA LIST 

ACT SOU RCE/DESTI NATION HAL NAME MML 

L SSM _TDRS _LOS 

L SSM_TDRS_UNIT_LOS$(2:*l 

L SSM_TDRS_UNIT_LOS$(l:*l 

0 CRT CSMV_TDRS_LOS_ROLL_RAS$2 V92hl.o64C 

0 CRT CSMV_TDRS_LOS_ROLL_RAS$l V92Hl066c 

0 CRT CSMV_TDRS_LOS_PTCH_RAS$2 V92HI065C 

."! 

REQT. 
SYMBOL 

EX 

Wx 

Ey 

CD 
0 
0 
=-= 
0 .., 
-t 
(I) 

3: 
CI 
tD -I» 

tD 
CL. 

CI 
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TABLE 3.2.l.22-·1 Antenna Management (Cont'd) MODULE DATA LIST 

# ITEM DESCRIPTOR ACT SOURCE/DESTINATION HAL NAME MML REQT. 
SYMBOL 

23 Lone-of-Sight Pitch 
Angle to West TDRS- A.2.l8 0 CRT CSMV TDRS LOS PTCH HAS$1 ' 
Rasters - - - - V92HI067C Wy 

24 Total Number of Daily E L 
Rotations since TDRS 88M_OMEGA_DELTA_T w~t 
Ascending Node crossing 

25 Time of East TDRS 
Ascending Node Crossing A.2.12, D.32 18TH, 8UL C8MV_TDR83IME_ASC_NODE$::- V92Vil020C GMTNE 

26 Time of West TDRS 
Ascending Node Crossing A.2.12, D.32 I STM SUL CSMV TDR8 TIME ASC NODE$1 V92WI027C GMT - - - - NW 

27 11,50 to Body Quat Time A.2.11 I GNC CSMV_M50_BODY_QUA~_TIME V90W23l0C GMTS 

28 Geocentric Latitude E L SSM TDRS GEO LAT cP 
of TDRS - - -

29 Geocentric Longitude E L SSM TDRS GEO LONG A 
of TDRS - - -

30 Inclination of East A 2.12 D 32 I 8TM, SUL CSMV_TDRS_INCL$2 V92Hl017C i 
TDRS Orbital Plane ., . SE 

31 Inclination of West A.2.l2., D.32 0 '" I STM, SUL CSMV_TDRS_INCL$l V92Hl025C i 
TDRS Orbital Plane ......., g<-' SW ,,-..I D ....... 

32 Fractional Part of E (: ~; L SSM FHACTION ROTATION U 
Ur-completed Rotation Z c I - -

I 33 Longit,:,-de of East TDRS I A.2.12, fi.32 ~ ~ I STH, SUL I CSMV_TDRS_LONG_ASC_NODE$2 V92H1015C ~E 
Ascendlng NOde ... C~ 

l-;j~ 
34 Longitude of West TDRS A.2.l2, D.32 >~.; I STM, SUL CSMV_TDRS_LONG3'SC_NODE$l V92Hl023C ~ 

Ascending Node ,--. '~ 
'"<~ .1--< 

35 East TDRS Position A.2.l8 t=J ~. ~ 0 CRT, DL CSMV_TDRS_POS$(2:*) TGE 
Vector ~~ !'" 'i 

UJ 

36 West TDRS Position Vector A.2.l8 l-;j ';~ ° CRT, DL CSMV TDRS POS$(l:*) TGW o - - -
37 East TDRS X Position A.2.l8 8 = ° CRT, DL CSMV_TDRS]OS$(2:l) V92H1073C TGXE 

~ 

38 East TDRS Y Position A.2.l8 _ ° CRT, DL CSMV_TDRS_POS$(2:2) V92Hl074C TGYE 

39 East TDRS Z Position A.2.l8 0 CRT, DL CSMV_TDRS]OS$(2:3) V92Hl075C TGZE 

40 West TDRS X Position A.2.l8 0 CRT, DL CSMV_TDRS_POS$(l:l) V92Hl076c TGXW 

41 West TDR8 Y Position A.2.l8 ° CRT, DL CSMV_TDRS_POS$(1:2) V92Hl077C TGYW I 

I 
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48 
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58 

TABLE 3.2.l.22~1 Antenna Management (Cont' d) 

ITEM DESCRIPTOR 

West TDRS Z Position A.2.l8 

East TDRS Position A.2.l2, D.32 
Vector Magnitude 

West TDRS Position A.2.l2, D.32 
Vector Magnitude 

TDRS Elevation From E 
Vertical 

TDRS Elevation above E 
Horizon 

TDRS Visibility above A.2.l2, D.12 
Horizon 

East TDRS in View A.2.l8 
Indicator 

West TDRS In view A.2.l8 
Indicator 

Line-of-Sight Computa- E 
tions Call List 

Line-of-Sight Vector E 
to Target 

Line-of-Sight Unit E 
Vector 

Line-of-Sight Unit E 
Vector X-Component 

Line-of-Sight Unit E 
Vector Y-Component 

Line-of-Sight Unit E 
Vector Z-Component 

Line-of-Sight Roll E 
Angle to Target-Degrees 

Line-of-Sight Pitch E 
Angle to Target-Degrees 

Line-of-Sight Roll E 
Angle to Target Rasters 

\ 
~/I 

MODULE DATA LIST 

ACT SOURCE/DESTI NATION 

0 CRT, DL 

I STM, SUL 

I STM, SUL 

L 

L 

I STM 

0 CRT, DL 

0 CRT, DL 

L 

L 

L 

L 

L 

L 

L 

L 

L 

, 

HAL NAME MML REQT. 
SYMBOL 

CSMV_TDRS~OS$(1:3) V92HI078C TGZW 

CSMV_TDRSYOS_MAG$2 V92HlOOlC r
SE 

CSMV_TDRSYOS_MAG$l V92HI003C rSW 

SSM_TDRS_ELEV_VERT S 

SSM_TDRS_ELEV_HORIZ e 

CSMV _TDRS _VIS V92H1OO6C X 

CSMB_TDRS_IN_VIEW$2 V92XI060x 

CSMB_TDRS_IN_VIEW$l V92XlO6lX 

SSM_TGT_LOS DG 

JDcl 

SSM_TCT_UNIT_LOS LB 

SSM_TGT_UNIT_LOS$l LX 

SSM_TGT_UNIT_LOS$2 Ly 

SSM_TGT_UNIT_LOS$3 Lz 

SSM_TGT_ROLL_DEG L<f> 

SSM_TGT_PTCH_DEG La 

SSM_TGT_ROLL_RAS ( )X 

'\ 

0:3 
Q 
Q 
::II:: 

Q 
~ 
-t 
(I) 

3: 
~ 
ft» -AI 

ft» 

=
~ 
('0 
en _. 
= ::I 
CI) 

'= 
CD 
n -_. 
n 
I» -o 
::I 

OJ eJ 

'" ~ "" CD CD 

W C 

'" 
~ 

f-' 
~ a--

~ 

~ -' 
'D 

'" I 
a--



TABLE 3.2.1.22-1 Antenna Management (Cont'd) 

# ITEM DESCRIPTOR 

59 Line-of-Sight Pitch E 
Angle To Target-Rasters 

60 Orbiter Position Vector E 
Magnitude 

61 Orbiter Unit Vector E 

62 TDRS Index E 

63 Line-of-Sight Roll AnglE A.2.18 
To East TDRS - Degrees 

~~ 64 Line-of-Sight Roll AnglE A.2.18 
O!;:O 
!;:Ot=.J 

To West TDRS - Degrees ...... ~ 
8~ 

65 Line-of-Sight Pitch A.2.18 Zo 
Angle To East TDRS - p..v 
Degrees r-<C:::; 

~ (") 

66 
rvp 

Line-of-Sight Pitch A.2.18 8> ,_v 
F ~ I Angle to West TDRS - (""""I i---l 
loA....: .... 

Degrees t=J~ 
67 Ku-Band TJRS Select A.2.11 t~ ~.q 

~ 
N 

Item ~v ~ 
68 Previous Ku-Band TDRS E o ... 

Select Item 01-:3 
~~' 

69 TDRS Selected For A.2.18 t:j 
Ku-Band 

70 TDRS Used For Ku-Band E 

71 TDRS Not Last Selected E 
For Ku-Band 

72 TDRS Selection Call List E 

73 TDRS Select Item E 

MODULE DATA LIST 

ACT SOURCE/DESTINATION HAL NAME 

L SSM _TGT YTCH _ RAS 

L SSM_ORBYOS_MAG 

L SSM_ORB_UNIT 

L SSM_TDRS_INDEX 

0 CRT,DL CSMV_TDRS_LOS_ROLL_DEG$2 

0 CRT,DL CSMV_TDRS_LOS_ROLL_DEG$l 

0 CRT,DL CSMV_TDRS_LOS_PTCH_DEG$2 

0 CRT,DL CSMV_TDRS_LOSYTCH_DEG$l 

I 
I SAM CSMB_KUBAND_TDRS_SEL 

L SSM_KUBAND_PREV_TDRS_SEL 

0 CRT,DL CSMV_KUBAND_TDRS_SELECTED 

L SSM_KUBAND_TDRS_USED 

L SSM_KUBAND_TDRS-POT_LAST_SEL 

L 

L SSM_TDRS_SEL 

MML REOT. 
SYMBOL 

( iy 

IRGJ 

RG 
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TABLE 3.2.1.22-1 Antenna Management (Cont'd) 

ITEM DESCRIPTOR ACT 

TDRS Select Auto E L 

TDRS Select West E L 

Previous TDRS Select E L 
Item 

Previous TDRS Select E L 
Auto 

TDRS Selected E L 

GNC Pointing Flag A.2.11 I/O 

Range To GNC Target A.2.l8 0 

Ku-Band Range Command A.2.l6 0 

Line-of-Sight Unit E L 
Vector To Ku-Band Target 

Line-of-Sight Unit Vec- E L 
tor To Ku-Band Target 
X-Component 

Line-of-Sight Unit Vec- E L 
tor To Ku-Band Target 
y-Component 

Line-of-Sight Unit Vec- E L 
tor To Ku-Band Target 
Z-Component 

GNC Target Vector A.2.11 I 

GNC Target Vector 
X-Component A.2.11 I 

\, 

/ 

MODULE DATA LIST 

SOU RCE/DESTI NA TI ON HAL NAME MML 

SSM_TDRS_SEL$l 

SSM_TDRS_SEL$3 

SSM TDRS PREY SEL - - -

SSM_TDRS~REY_SEL$l 

SSM_TDRS_SELECTED 

GNC/CRT, DL CSMB GNC POINTING V93X6859X 

CRT,DL CSMV _ KUBAND _RANGE V7 4U265lJ 

ssa CSMV_KUBAND_RANGE_CMD V74U265lJ 

SSM_KUBAND_TGT_LOS 

SSM_KUBAND_TGT_LOS$l 

SSM_KUBAND_TGT~OS$2 

SSM_KUBAND_TGT~OS$3 

GNC CSMV_GNC_TGT_VEC 

GNC CSMV_GNC_TGT_VEC$l V95H3893C 

/ 

REQT. 
SYMBOL 
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TABLE 3.2.1.22-1 Antenna Management (Cont'd) 

ITEM DESCRIPTOR 

GNC Target Vector A.2.11 
Y-Component 

GNC Target Vector A.2.11 
Z-Component 

Ku-Band Bias Correction A.2.l2,D.32 
Matrix 

Ku-Band Bias Correction A.2.l2,D.32 
Matrix Element 1-1 

Ku-Band Bias Correction A.2.l2,D.32 
Matrix Element 1-2 

Ku-Band Bias Correction A.2.12,D.32 
Matrix Element 1-3 

Ku-Band Bias Correction A.2.12,D.32 
Matrix Element 2-1 O~ 

~t= 
Ku-Band Bias Correction A.2.l2,D.32 Hi'-( 
Matrix Element 2-2 O~ ~--= 
Ku-Band Bias Correction A.2.l2,D.32 

"G ~_ >- .~ 

Matrix Element 2-3 I ~-, c 
~ ( 

~ Ku-Band Bias Correction A.2.l2,D.32 

~~ Matrix Element 3-1 ~ 
Ku-Band Bias Correction A.2.l2,D.32 t=.:' -; 
Matrix Element 3-2 t::::. i 

/. 
'-i 

'>-..... 

::; Ku-Band Bias Correction A.2.l2,D.32 
Fj Matrix Element 3-3 
0 

-';.1 

Ku-Band Roll Look Angle A.2.l8 
() -3 
~ ~ To Target G 

Ku-Band Roll Angle A.2.l6 
Command 

Ku-Band Pitch Look Angle A.2.l8 
To Target 

Ku-Band Pitch Angle A.2.16 
Command 

MODULE DATA LIST 

ACT SOURCE/DESTINATION HAL NAME 

I GNC CSMV_GNC_TGT_VEC$2 

I GNC CSMV_GNC_TGT_VEC$3 

I STM,SUL CSMV~BAND_BIAS_MATRIX 

I STM,SUL CSMV_KUBAND_BIAS_MATRIX$(l,l) 

I STM,SUL CSMV _ KUBAND _BIAS _ MATRIX$ U.,2 l 

I STM,SUL rSMV_KUBAND_BIAS~~_~RIX$(1,3) 

I STM,SUL CSMV_KUBAND_BIAS_MATRIX$(2,1) 

I STM,SUL CSMV_KUBAND_BIAS_MATRIX$(2,2) 

I STM,SUL CSMV_KUBAND_BIAS_MATRIX$(2,3) 

I STM,SUL CSMV _ KUBAND _BIAS_MATRIX$: 3,1) 

I STM,SUL CSMV_KUBAND_BIAS_MATRIX$(3,2) 

I STM,SUL CSMV_KUBAND_BIAS_MATRIX$(3,3) 

0 CRT,DL CSMV _ KUBAND _ROLL 

0 SSO CSMV_KUBAND_ROLL_CMD 

0 CRT,DL CSMV _ KUBANiJ YTCH 

0 SSO CSMV_KUBAND_PTCH_CMD 

MML REOT. 
SYMBOL 

V95H3894C YB 

V95H3895C ZB 

MAE 
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V92Ul036c 

I 
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TABLE 3.2.1.22-1 Antenna Management (Cont'd) 

# ITEM 

104 IKu-Band Steering Switch 
GPC Acq Indicator-input 
location 

104A IKU-Band Steering Switch 
GPC Acq Indicator 

105 IAcquisition Sequence 
Flag 

106 ITDRS Used For Ku-Band 
Last Cycle 

DESCRIPTOR 

A.2.17 

A.2.17 

E 

E 

107 TDRS West Select Discretel A.2.16 

108 ITDRS East Select Discretel A.2.16 

109 IDetect Flag-input locatio4- A.2.'17 

109A IDetect Flag I A.2.17 

110 IGNC Pointing Flag Last 

111 

112 

113 

114 

115 

116 

Cycle I E 

Search-Initiate Discrete I !.2.16 

Search-In-Progress Flag I E 

Time to Initiate Search I E 

Special Processes Current 
Time I A.2.11 

X-Second Delay 

Search Discrete-input 
location 

A.2.12,D.12 

A.2.17 

116A ISearch Discrete A.2.17 

117 

118 

119 

'\ 

Search Discrete Previous 
Cycle 

AM ICC Input Buffer 

AM ICC Enable Flag 

E 

A.2.11,D.15 

E 

ACT 

I 

I/O 

L 

L 

o 

o 

I 

I/O 

L 

o 

L 

L 

I 

I 

I 

I/O 

L 

I. 

o 

MODULE DATA LIST 

SOU RCE(OESTINATION 

SSD 

SSD/CRT, DL 

SSO,CRT,DL 

SSO,CRT,DL 

SSD 

SSD/CRT,DL 

SSO 

SSP 

STM 

SSD 

SSD/CRT, DL 

GNC 

U/I 

\ 

HAL NAME MML 

CSSV_SPINB_DIo080201$4 I V74X2587J 

CSMB_KUBAND_STEERING_GPC_ACQ 

SSM_KUBAND_ACQ_SEQ 

SSM KUBAND TDRS USED LAST 

CS~_KUBAN:_TDR~_WES~_SEL_CMD I V74X2633J 

CSMB_KUBAND_TDRS_EAST_SEL_CMD V74X2632J 

CSSV_SPINB_DI0080202$2 

CSMB_KUBAND-PETECT 

SSM_GNC_POINTING_LAST_CYCLE 

CSMB_SEARCH_INT_CMD 

SSM_SEARCH _ IN_PROGRESS 

SSM_SEARCH_INIT_TlME 

CSSV_SP_CURRENT_TlME 

CSMV-FUBAND_X_SEC_DELAY 

CSSV_SPINB_DI0080202$1 

CSMB _ KUBAND _SEARCH_DISC 

SSM_KUBAND_SEARCH_LAST_CYCLE 

CSMV _AM_ICC 

IENABLE _AM_DATA _ MSG 

V74X2602J 

V74K263lJ 

V92WlOlOC 

V74X2601J 

REQT. 
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TABLE 3.2.1.22-1 Antenna Management (Cont'd) 

ITEM DESCRIPTOR 

S-Band TDRS Select Item A.2.11 

Previous S-Band TDRS E 
Select Item 

TDRS Selected For S- A.2.18 
Band 

Auto S-Band Select A.2.11 
Enabled 

Quad Verification Fail A.2.16 
Indicator 

Hemi Verification Fail A.2.16 
Indicator 

S-Band Quad Selected A.2.l7 
Discretes 

S-Band Quad SlA Selectee A.2.1T 

S-Band Quad SlB Selectee A.2.17 

0';:0 
S-Band Quad S2A Selectee A.2.17 ~b 

l-<Fd p';:O 
S-Band Quad S2B Selectee A.2.1T zq 

? ,-' 
L'd 

0 
S-Band Quad S3A Selectee A.2.1T ro'@ 

?l-< 
S-Band Quad S3B Selectee 

Q--
A.2.17 "'-'.:'~ 

L:" ..... 1--:: 
>-,\< 

S-Band Quad S4A Selectee A.2.17 G'J ,.-.., 
'-" 

I-j r:=:-J ,-., 
'-' ~ 

S-Band Quad S4B Selected A.2.1T C' >-" ' -\--: r--;--' 
~:::: 

L~_ 

S-Band Quad Transponder A.2.17 
1 Selected 

S-Band Quad Transponder A.2.1T 
2 Selected 

MODULE DATA LIST 

ACT SOURCE/DESTINATION HAL NAME 

I SAM CS~~_SBAND_TDRS_SEL 

L SSM_SBAND_PREV_TDRS_SEL 

0 CRT,DL CSMV_SBAND~DRS_SELECTED 

I SAM CSMB_SBAND_AUTO_SEL$l 

0 CRT,DL CSMB_SBAND_QUAD_VERIF_FAIL 

0 CRT,DL CSMB_SBAND_HEMI_VERIF_FAIL 

I SSD 

I SSD CSMB_SBAND_QDAD_SEL_A 

I SSD CSMB _SBAND _QUAD _SEL_B 

I I SSD CSMB _SBAND _QUAD _SEL_C 

I SSD CSMB_SBAND_QUAD_SELy 

I SSD CSMB_SBAND_QUAD_SEL_E 

I SSD CSMB _SBAND _QUAD _SEL] 

I SSD CSMB _SBAND _QUAD _SEL_G 

I SSD CSMB_SBAND_QUAD_SEL_H 

I SSD CSMB _ SBAND _QUAD _ SEL _ L 

I SSD CSMB _ SBl,,,,'lD _QUAD _SELy 

I 

MML REQT. 
SYMBOL 

V92Jl055C 

V93X5625X 

V92XI049X 

V92X1050X 

VT4x70TOE a 

VT4XTOT2E b 

I VT4XTOT4E c 

VT4XTOT6E d 

VT4xTOT8E e 

V74XT080E f 

V74xT082E g 

VT4XT084E h 

V74X4T80E 1 

VT4X4T8lE m 
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TABLE 3.2.1.22-1 Antenna Management (Cont'd) 

# ITEM DESCRIPTOR ACT 

137 S-Band Quad Preamp High A.2.l7 I 
Selected 

138 S-Band Quad Preamp Low A.2.l7 I 
Selected 

139 S-Band Hemi Selected A.2.l7 I 
Discretes 

140 S-Band Hemi S5A Selectee A.2.l7 I 

141 S-Band Hemi S5B Selectee A.2·17 I 

142 S-Band Hemi Transmitter A.2.17 I 
-1 Selected 

143 S-Band Hemi Transmitter A.2.17 I 
2 Selected 

~ l44 S-Band Quad SlA Selected A.2.17 I 
Status 

~ 
145 S-Band Quad SlB Selected A.2.17 I 

Status '''-.J 
146 S-Band Quad S2A Selected A.2.l7 I 

Status 

147 S-Band Quad S2B Selected A.2.17 I 
Status 

148 S-Band Quad S3A Selected A.2.l7 I 
Status 

149 S-Band Quad S3B Selected A.2.l7 I 
Status 

150 S-Band Quad S4A Selected A.2.l7 I 
Status 

151 S-Band Quad S4B Selected A.2.l7 I 
Status 

152 S=Band Quad Transponder. A.2.1T I 
1 Selected Status 

153 S-Band Quad Transponder A.2.17 I 
2 Selected Status 

\ 

/ 

MODULE DATA liST 

SOU RCE/DESTINATION HAL NAME 

SSD CSMB _SBAND _QUAD _SEL_Ii 

SSD CSMB_SBAND_QUAD_SEL_P 

SSD 

SSD CSMB_SBAND_HEMI_SEL3 

SSD CSMB_SBAND _HEI~I_SEL_K 

SSD CSMB_SBAND_HEMI_SEL_Q 

SSD CSMB_SBAND_HEMI_SEL_R 

SSD CSMB_SBJh~D_QUAD_SEL_A_STATUS 

SSD CSMB_SBAND_QUAD_SEL_B_STATUS 

SSD CSMB_SBAND_QUAD_SEL_C_STATUS 

SSD CSMB_SBAND_QUAD_SEL-P_STATUS 

SSD CSMB_SBAND_QUAD_SEL_E_STATUS 

SSD CSMB_SBAND_QUAD_SEL-Y_STATUS 

SSD CSMB_SBAND_QUAD_SEL_G_STATUS 

SSD CSMB_SBAND_QUAD_SEL_H_STATUS 

SSD CSMB_SBAND_QUAD_SEL_L_STATUS 

SSD CSMB_SBAND_QUAD_SEL_M_STATUS 

\ 

MML REGT. 
SYMBOL 
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TABLE 3.2.1.22-1 Antenna Management (Cont'd) 

ITEM DESCRIPTOR 

I 

S-Band Quad Preamp High A.2.17 
Selected Status 

S-Band Quad Preamp Low A.2.17 
Select ed Stat us 

S-Band Hemi S5A A.2.17 
Selected Status 

S-Band Hemi S5B Selected A.2.17 
Status 

S-Band Hemi Transmitter A.2.17 
1 Selected Status 

S-Band Hemi Transmitter A.2.17 
'2 Selected Stat us 

S-Band Quad Selected A.2.18 

S-Band Quad Selected A.2.18 
Status 

S-Band Hemi Selected A.2.18 

S-Band Hemi Selected A.2.18 
Status 

S-Band Site Select Next A.2.11 

S-Band Site Select Auto A.2.11 

Current Site Pointer E 

Sine of Site Visibility E 

Site Visibility Above A.2.12,D.12 
Horizon 

Site Selected Flag E 

Site In View Flag A.2.18 

Site Counter E 

--- -- -- '-- --- ----

MODULE DATA LIST 

ACT SOURCE/DESTI NATION HAL NAME 

I SSD CSMB_SBAND_QUAD_SEL_N_STATUS 

I SSD CSMB _SBAliD _HEMI _SEL _P _STATUS 

I SSD CSMB_SBAND_HEMI_SEL_J_STATUS 

I SSD CSMB_SBAND_HEMI_SEL_K_STATUS 

I SSD CSMB_SBAND_HEMI_SEL_Q_STATUS 

I SSD CSMB_SBAND_HEMI_SEL_R_STATUS 

0 CRT CSMV_SBAND_QUAD_SELECTED 

0 CRT CSMV SBAND QUAD SELECTED 
STATUS - - -

0 CRT CSMV SBAND HEMI SELECTED - - -

0 CRT CSMV SBAND HEMI SELECTED 
STATUS - - -

I/O SAM/CRT CSMB_SBAND_SITE_SEL$2 

O· CRT CSMB_SBAND_SITE_SEL$l 

L SSM_CURRENT_SITE-FTR 

L SSM_SIN_SITE_VIS 

I STM CSMV_SITE_VIS_ABOVE_HORIZON 

L SSM_SITE_SEL_FLAG 

0 CRT,DL CSMB_SITE_IN_VIEW 

L SSM_SITE _ CTR 

--

MML REQT. 
SYMBOL 

V92Jl057C 
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TABLE 3.2.1.22-1 Antenna Management (Cont'd) 

ITEM DESCRIPTOR ACT 

Site Inhibit Flags A.2.12,D.12 I 

Site 1 Inhibit Flag A.2.12,D.12 I 

Site 2 Inhibit Flag A.2.12,D.12 I 

Site 3 Inhibit Flag A.2.12,D.12 I 

Site 4 Inhibit Flag A.2.12,D.12 I 

Site 5 Inhibit Flag A.2.12,D.12 I 

Site 6 Inhibit Flag A.2.12,D.12 I 

Site 7 Inhibit Flag A.2.12,D.12 I 

Site 8 Inhibit Flag A.2.12,D.12 I 

Site 9 Inhibit Flag A.2.l2,D.12 I 

Site 10 Inhibit Flag A.2.12,D.12 I 

Site 11 Inhibit Flag A.2.12,D.12 I 

Site 12 Inhibit Flag A.2.12,D.12 I 

Site 13 Inhibit Flag A.2.12,D.12 I 

Site 14 Inhibit Flag A.2.12,D.12 I 

Site 15 Inhibit Flag A.2.12,D.12 I 

Site 16 Inhibit Flag A.2.12,D.12 I 

Line-of-Sight Vector To 
Site E L 

'\ 

MODULE DATA LIST 

SOU RCE/DESTI NATION HAL NAME 

STM CSMB_SITE~NH 

STM CSMB_SITE_INH$(l:) 

STM CSMB_SITE_INH$(2:) 

STM CSMB_SITE_INH$(3:) 

STM CSMB_SITE_INH$(4:) 

STM CSMB_SITE_INH$(5:) 

STM CSMB_SITE_INH$(6:) 

STM CSMB_SITE_INH$(7:) 

STM CSMB_SITE_INH$(8:) 

STM CSMB_SITE_INH$(9:) 

STM CSMB_SITE_INH$(10:) 

STM CSMB_SITE_INH$(11:) 

STM CSMB_SITE_INH$(12:) 

STM CSMB_SITE_INH$(13:) 

STM CSMB_SITE_INH$(14:) 

STM CSMB_SITE~INH$(15:) 

STM CSMB_SITE_INH$(16: ) 

SSM_SITE_LOS 

\, 

MML REQT. 
SYMBOL 

V92X09y6X 

V92X09T7X 

V92X0978x 

V92X0979X 

V92X0980x 

V92X0981X 

V92X0982X 

V92X0983X 

V92X0984X 

V92X0985X 

V92X0986X 

V92X0987X 

V92X0988x 

V92X0989X 

V92X0990X 
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TABLE 3.2.1.22-1 Antenna Management (Cont'd) 

# ITEM DESCRIPTOR ACT 

187 Site Vectors A.2.11 I 

188 Site 1 Vector A.2.11 I 

189 Site 1 Vector X-Compon- A.2.11 I 
ent 

190 Site 1 Vector Y-Com- A.2.11 I 
ponent 

191 Site 1 Vector Z-Com- A.2.11 I 
ponent 

192 Site 2 Vector A.2.11 I 

193 Site 2 Vector X-Com- A.2.11 I 
ponent 

j..> 194 Site 2 Vector Y-Com- A.2.11 I 
ponent 

-.J 
195 Site 2 Vector Z-Com- A.2.11 I 

poncnt 
c:;/ 

196 Site 3 Vector A.2.11 I 

197 Site 3 Vector X-Component A.2.11 I 

198 Site 3 Vector Y-Com-
I 

A.2.11 I 
ponent 

199 Site 3 Vector Z-Com- A.2.11 I 
ponent 

200 Si te 4 Vector A.2.11 I 

201 Site 4 Vector X-Com- A.2.1l I 
panent 

202 Site 4 Vector Y-Com- A.2.1l I 
ponent 

203 Site 4 Vector Z-Component A.2.11 I 

:- 5 '_"o~ l'u 204 I 

MODULE DATA LIST 

SOURCE/DESTINATION HAL NAME MML 

CSMK SITE POS 

CSMK_SITE_POS$(l:*) 

CSMK_SITE]OS~(l :1) V98U5001C 

CSMK_SITE_POS$(1:2) V98U5002C 

CSMK_SITE_POS$(1:3) V98u5003C 

CSMK_SITE]OS$(2:*) 

CS!,fi(_SITE]OS8(2: 1) V98U50J5C 

CSMK_SITE_POS$(2:2) V98U50J6C 

CSMK_SITE]OS$(2:3) V98U50)7C 

CSMK_SITE]OS$(3:*) 

CSMK_SITE_POS$(3:1) V98u5009C 

CSMK_SITE_POS$(3:2) V98U5010C 

CSMK_SITE]OS$(3:3) V98u5011C 

CSMK_SITE]OS$(4:*) 

CSMK_SITE_POS$(4:1) V98u5013C 

CSMK_SITE_POS$(4:2) V98u5014C 

CSMK_SITE_POS$(4:3) V98u5015C 

CSMK_SITE_POS$(5:*) 

REQT. 
SYMBOL 
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TABLE 3.2.1.22-1 Antenna Management (Cont'd) 

ITEM DESCRIPTOR ACT 

Site 5 Vector X-Component A.2.11 I 

Site 5 Vector Y-Com- A.2.ll I 
ponent 

Site 5 Vector Z-Component A.2.11 I 

Site 6 Vector A.2.ll I 

Site 6 Vector X-Componen A.2.ll I 

Site 6 Vector Y-Componen A.2.ll I 

Site 6 Vector Z-Componen A.2.ll I 

Site 7 Vector A.2.ll I 

Site 7 Vector X-Componen A.2.ll I 

Site 7 Vector Y-Componen A.2.ll I 

Site 7 Vector Z-Componen A.2.ll I 

Site 8 Vector A.2.ll I 

Site 8 Vector X-Componen A.2.ll I 

Site 8 Vector Y-Component A.2.ll I 

Site 8 Vector Z-Componen A.2.ll I 

Site 9 Vector A.2.ll I 

Site 9 Vector X-Component A.2.ll I 

'\ 

MODULE DATA LIST 

SOU RCE/DESTI NATIOI~ 

\ 
j 

HAL NAME 

CSMK_SITE~OS$(5:1) 

CSMK_SITE_POS$(5:2) 

CSMK_SITE_POS$(5:3) 

CSI-1K _SITE ~OS$( 6:*) 

CSMK_SITE~OS$(6:1) 

CSMK_SITE~OS$(6:2) 

CSMK_SITE_POs$(6:3) 

C3~~_SITE~OS$(7:*) 

CSMK_SITE_POS$(7:1) 

CSMK_SITE_POS$(7:2) 

CSMK_SlTE~OS$(7:3) 

CSMK_SITE~OS$(8:*) 

CSMK_SITE_POS$(8:1) 

CSMK_SITE_POS$(8:2) 

CSMK_SITE~OS$(8:3) 

CSMK_SITE~OS$(9:*) 

CSMK_SITE_POS$(9:1) 

MML 

V98U5017C 

V98U5018C 

V98u5019C 

V98u5021C 

V98u5022C 

V98u5023C 

V98U5025C 

V98u5026c 

V9'8U5027C 

V98u5029C 

V98U5030C 

V98u5031C 

V98u5033C 

REOT. 
SYMBOL 

TG 
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TG 
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TABLE 3.2.1.22-1 Antenna Management (Cont'd) 

ITEM DESCRIPTOR 

, Site 9 Vector Y-Compon- I A.2.11 
ent 

Site 9 Vector Z-Componen1 A.2.11 

Site 10 Vector A.2.11 

Site 10 Vector X-Compon-I A.2.11 
ent 

Site 10 Vector Y-Compon-I A.2.11 
ent 

Site 10 Vector Z-Compon-I A.2.11 
ent 

Site 11 Vector I A.2.11 

Site 11 Vector X-Compon-I A.2.11 
ent 

Site 11 Vector Y-Compon-I A.2.11 
ent 

Site 11 Vector Z-Compon-I A.2.11 
ent 

Site 12 Vector I A.2.11 

Site 12 Vector X-Compon- I A.2.11 
ent 

Site 12 Vector Y-Compon- I A.2.11 
ent 

Site 12 Vector Z-Compon- I A.2.11 
ent 

Site 13 Vector A.2.11 

Site 13 Vector X-Compon- I A.2 .11 
ent 

Site 13 Vector ',(-Compon- I A.2.11 
ent 
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MODULE DATA LIST 

ACT SOURCE/DESTINATION HAL NAME 

I CSMK_SITE~OS$(9:2) 

I CSMK_SITE~OS$(9:3) 

I CSMK_SITE_POS$(10:*) 

I CSMK_SITE_POS$(10:1) 

I CSMK_SITE-F0S$(10:2) 

I CSMK_SITE-F0S$(10:3) 

I CSMK_SITE-F0S$(ll:*) 

I CSMK_SITE_POS$(ll:l) 

I CSMK_SlTE_POS$(11:2) 

I CSMK_SITE_POS$(11:3) 

I CSMK_SITE_POS$(12:*) 

I CSMK_SITE_POS$(12:1) 

I CSMK_SITE~OS$(12:2) 

I CSMK _SITE ~OS$ (12 :3) 

I CSMK_SITE-F0S$(13:*) 

I CSMK_SlTE~OS$(13:1) 

I CSMK_SITE_POS$(13:2) 

MML 

V98U5034c 

V98U5035C 

V98u5037C 

V98U5033c 

V98u5039C 

V98u5041S 

V98U5042G 

V98u5043C 

V98u5045C 

V98U5046c 

V98u5047C 

V98u5049C 

V98u5050C 

REQT. 
SYMBOL 

TG 

TG 

TG 
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TABLE 3.2.1.22-1 Antenna Management (Cont'd) 

ITEM DESCRIPTOR ACT 

Site 13 Vector Z-Compon-
ent A.2.11 I 

Site 14 Vector A.2.11 I 

Site 14 Vector 
X-Component A.2.11 I 

Site 14 Vector 
Y-Component A.2.11 I 

Site 14 Vector A.2.11 I 

Site 15 Vector A.2.11 I 

Site 15 Vector 
X-Component A.2.11 I 

Site 15 Vector 
Y-Conponent A.2.11 I 

Site 15 Vector 
Z-Component A.2.11 I 

Site 16 Vector A.2.11 I 

Site 16 Vector 
X-Component A.2.11 I 

Site 16 Vector 
Y-Component A.2.11 I 

Site 16 Vector 
Z-Component A.2.11 I 

Constants Site l6 Vector A.2.12 I 

Sine of Elevation Angle E L 

Current Ground Site A.2.1S 0 

Line-of-Sight Roll Angle 
to Current Site - Degree A.2.1S 0 

Line-of-Sight Pitch 
Angle to Current Site -
Degrees A.2.1S 0 

Line-of-Sight Roll Angle 
to Current site -
Rasters A.2.1S 0 

Line-of-Sight Pitch Angl 
to Current Site-Rasters A.2.1S 0 

MODULE DATA LIST 

SOU RCE/DESTI NATION HAL NAME MML 

CSMK_SITE_POS$(13:3) V9SU5051C 

CSMK_SITE_POS$(14:*) 

CSMK_SITE_POS$(14:1) V9SU5053C 

CSMK_SlTE_POS$(14:2) V9SU5054c 

CSMK_SITE_POS$(14:3) V9SU5055C 

CSMK_SITE_POS$(15:*) 

CSMK_SITE_POS$(15:1) V9SU5057C 

CSMK_SITE_POS$(15:2) V9SU505SC 

CSMK_SlTE_POS$(15:3) V9SU5059C 

STM CSMK_SITE_POS$(16:*) 

STM CSMK_SlTE~OS$(16:1) V9SU5061C 

STM CSMK_SITE_POS$(16:2) V9SU5062C 

STM CSMK_SITE_POS$(16:3) V9SU5063C 

STM CMSV_SI~_16_POs$(*) V9SU5061C 
V9SU5062C 
V9SU5063C 

SSM_SIN_SITE_ELEV 

CRT,DL CSMV_CURRENT_GROUND_SITE V92JI054C 

CRT,DL CSMV_SITE_LOS_ROLL_DEG V92HI069C 

CRT,DL CSMV_SITE_LOS~TCH-PEG V92HI06SC 

CRT CSMV_SITE_LOS_ROLL_RAS V92HI069C 

CRT CSMV SITE LOS PTCH RAS V92Hl06Sc 
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TABLE 3.2.1.22-1 Antenna Management (Cont'd) 

# ITEM 

250 No Quad Selected Flag 

251 No Hemi Selected Flag 

252 IS-Band PM Antenna Switch 
GPC Indicator-input 
location 

252A IS-Band PM Antenna Switch 
GPC Indicator 

253 Quad Selected By GPC 

DESCRIPTOR 

E 

E 

A.2.lT 

A.2.lT 

E 

254 I S-Band Mode Switch TDRS 
Indicator-input location IA.2.1T 

254A I S-Band Mode Switch TDRS 
Indicator 

-' 

A.2.1T 

MODULE DATA LIST 

ACT SOU RCE/DESTI NATION 

L SS~ NO_QUAD _SEL 

L SSM yo _ HEMI _SEL 

I SSD 

I/O SSD/CRT, DL 

L 

I SSD 

I/O SSD/CRT,DL 

HAL i>JAME REQT. MML 
SYMBOL 

CSSV_SPINB_D4065$T VT4ST014E 

CSMB_SBAND_PM_ANT_SW_GPC 

SS~QUAD_SEL_BY_GPC 

CSSV_SPINB_D4026$5 VT4x4T86E 

CSMB_SBAND~~ODE_TDRS 

G3 
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TABLE 3.2.1.22-1 Antenna Management (Cont'd) 

# ITEM DESCRIPTOR ACT 

255 S Band FM Antenna Switch 
Upper Indicator-input 
location A 2,,17 T 

I -
255A S-Band FM Antenna Switch 

Upper Indicator A.2.l7 I/O 

256 S-Band FM Antenna Switch 
Lower Indicator-input 
location A.2.17 I 

256A S-Band FM Antenna Switch 
L.ower Indicator A.2.17 I/O 

257 Hemi Selected By GPC E L 

258 Target Quadrant E L 

N 259 Quad Antenna Quadrant 
Array E L 

260 Hemi Antenna Quadrant 
Array E L 

;-J 
u\ 

261 S-Band Quad Select 
Commands A.2.l6 0 

I 
262 S-Band Upper Right Quad 

Select Command-l A.2.16 0 

263 S-Band Upper Right Quad 
Select Command-2 A.2.l6 0 

264 S-Band Lower Right Quad 
Select Command-l A.2.16 0 

265 S-Band Lower Right Quad 
select Command-2 A.2.l6 ° 

266 S-Band Lower Left Quad 
Select Command-l A.2.l6 0 

267 S-Band Lower Left Quad 
Select Command-2 A.2.l6 0 

268 S-Band Upper Left Quad 
Select Command-l A.2.16 ° 

269 S-Band Upper Left Quad 
Select Command-2 A.2.16 0 

270 S-Band Upper HeIDi Select A.2.16 0 
Command-l 

271 8o~~d~~er HeIDi Select A.2.16 ° ---

MODULE DATA LIST 

SOU RCE(DESTI NATION HAL NAME 

SSD 

I 
CSSV_SPINB_D406o:$9 

SSD/CRT,DL CSMB _SBAND JM _ ANT _SW _UPPER 

SSD CSSV_SPINB-p4074$3 

SSD/CRT,DL CSMB _ SBAND _ FM _ANT _SW _LOWER 

SSM_HEMI_SEL_BY_GPC 

SSM_TARGET_QUADRANT 

SSM_QUAD flT _QUADRANT 

SSM_HEMI_ANT_QUADRANT 

SSO,CRT,DL 

SSO,CRT,DL I 
CSMB_SBAND,UR_QUAD_CMD_l 

SSO,CRT,DL CSMB _SBAND _UR _QUAD _ CMD _2 

SSO,CRT,DL CSMB_SBAND ..J.R_QUAD_CMD_l 

SSO,CRT,DL CSMB _ SBAND yR _QUAD _ CMD _2 

SSO,CRT,DL CSMB_SBAND_LL_QUAD_CMD_l 

SSO,CRT,DL CSMB _SBAND _LL_ QUAD _CMD_2 

SSO,CRT,DL CSMB_SBAND_UL_QUAD_CMD _1 

. SSO, CRT ,DL CSMB_SBAND_UL_QUAD_CMD_2 

SSO,CRT,DL CSMB _ SBAND _UPPER _ HEMI _ CMD_l 

SSO,CRT,DL CSMB _ SBAND _UPPER _ HEMI _CMD-" 

MML 

V74S6503E 

V74S6504E 

I 
V74K7055Y 

V74K7056y 

V74K7065Y 

V74K7066y 

V74K7060Y 

V74K706lY 

V74K7050Y 

V74K705lY 

V74K6510Y 

V74K6511Y 
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TABLE 3.2.l.22-1 Antenna Management (Cont'd) 

# ITEM DESCRIPTOR 

S-Band Lower Hemi Select 272 
Command-l I A.2.16 

S-Band Lower Hemi Select 273 
Command-2 I A.2.16 

274 Ku-Band Actual Roll 
Angle (in Degrees) A.2.18 

274A I Ku-Band Actual Roll 
Angle (in Rasters) 

275 I Ku-Band Actual Pitch 
Angle (in Degrees) 

275A I Ku-Band Actual Pitch 
Angle (in Rasters) 

276 I Ku-band Feedback Roll 
Angle-input location 

276A I Ku-Band Feedback Roll 
Angle 

277 Ku-Band Feedback Pitch 
Angle-input location 

277A I Ku-Band Feedback Pitch 
Angle 

278 TORS West Feedback 
Discrete-input location 

278A I TDRS West Feedback 
Discrete 

279 TDRS East Feedback 
Discrete-input location 

279A I TDRS East Feedback 
Discrete 

280 

281 

282 

283 

284 

285 

\ 

Ku-Band Uplink Command 
Word 

Ku Band Uplink Output 
Commands 

S-Band HeIDi Applicable 
Bit Masks 

S-Band Upper Hemi-l 
Applicable Bit Mask 

S-Band Upper Hemi - 2 
Applicable Bit Mask 

S-Band Lower Hemi - L 
Applicable Bit Mask 

A.2.18 

A.2.18 

A.2.18 

A.2.17 

A.2.17 

A.2.17 

A.2.17 

A.2.17 

A.2,17 

A.2.17 

A.2.17 

A.2.ll,D.31 

A.2.16 

A.2.16 

A.2.16 

A.2.16 

A.2.16 

ACT 

o 

o 

o 

o 

o 

o 

I 

I/O 

I 

I/O 

I 

I/O 

I 

I/O 

I 

o 

o 

o 

o 

o 

MODULE DATA LIST 

SOU RCE/DESTI NATION 

SSO,CRT,DL 

SSO,CRT,DL 

CRT 

CRT 

CRT 

CRT 

SSD 

SSD/CRT,DL 

SSD 

SSD/CRT,DL 

SSD 

SSD/CRT,DL 

SSD 

SSD/CRT,DL 

SUL 

SSO 

SSO 

SSO 

SSO 

SSO 

\ 
j 

HAL NAME MML 

CSMB_SBANDyOWER_HEMI_CMD_11 V74K6515Y 

CSMB_SBANDyOWER_HEMI_CMD_11 V74K6516Y 

CSMV_KUBAlID_ACT_ROLL-PEG V74H2618J 

CSMV _ KUBAND _ACT_ROLL _ RAS 

CSMV_KUBAND_ACT_PTCH_DEG V74H2619J 

CSMV_KUBAND_ACT_PTCH~S 

CSSV_SPINB_D742618 V74H2618J 

CSMV_KUBAND-YDBK_ROLL 

CSSV_SPINB-P742619 V74H2619J 

CSMV_KUBAND_FDBK~TCH 

CSSV_SPINB_D10080202$9 V74X2609J 

CSMB_KUBAND_TDRS_WEST-YDBK 

CSSV_SPINB-P10080202$lO V74X2610J 

CSMB_KUBAND_TDRS_EAST-YDBK 

CSMV _ KUBAND _UL _ CMD _ WRD 

CSMV _ KUBAJID _UL _OUT _ CMDS 

CSMB_SBAND_UPPER_HEMI1_APPL 

CSMB_SBAJID_UPPER_HEMI2-APPL 

CSMB _SBAJID _LOWER _HEMI_l_ APP 
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TABLE 3.2.1.22-1 Antenna Management (Cont'd) 

ITEM DESCRIPTOR 

S-Band Lower Hemi-2 
Applicable Bit Mask A.2.16 

S-Band Quad Applicable 
Bit Masks A.2.16 

S-BAnd Upper Right Quad 
- 1 Applicable Bit Mask A.2.16 

MODULE DATA LIST 

ACT SOU RCE/DESTI NATION HAL NAME 

0 SSO CSMB _SBA.l'lD _LOWER _ HEMI _2.Ji.PPI 

0 SSO 

0 SSO CSMB _SBA.l'lD _00_ QUAD _1 flPL 

I 

MML 
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TABLE 3.2.1.-2-2 Antenna Management (Cont'd) 

# I ITEM DESCRIPTOR ACT 

289 S-Band Quad Applicable A.2.16 0 
Bit Masks 

290 S-Band Upper Right Quad A.2.16 0 
- 1 Applicable Bit Mask 

291 S-Band Upper Right Quad A.2.16 0 
- 2 Applicable Bit Mask 

292 S-Band Lower Right A.2.16 0 
Quad-l Applicable Bit 
Mask 

293 S-Band Lower Right Quad A.2.16 0 

- 2 Applicable Bit Mask 

294 S-Band Lower Left Quad- A.2.16 0 
1 Applicable Bit Mask 

" ~ 295 S-Band Lower Left Quad- A.2.16 0 

~ 
2 Applicable Bit Mask 

296 S-Band Upper Left Quad- A.2.16 0 
1 Applicable Bit Mask 

297 S-Band Upper Left QUad-, A.2.16 

I 
0 

2 Applicable Bit Mask 

298 Converted Line-of-Sight 
Roll Angle to Target E L 

299 Quadrant-Number E L 

300 Fractional Part of 
Quadrant Number E L 

301 S-Band PM Antenna Switch 
GPC Indicator Status 

302 S-Band Mode Switch TDRS 
Indicator Status 

303 S-Band FM Antenna Switch 
Upper Indicator Status 

304 S-Band FM Antenna Switch 
Lower Indicator Status 

305 Serial Channel Status 

-----

MODULE DATA LIST 

SOU RCE/DESTI NATION 

SSO 

SSO 

SSO 

SSG 

SSO 

SSO 

SSO 

SSO 

I 
SSO 
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HAL NAME MML 

CSMB_SBAND_UR_QUAD_l_APPL 

CSMB _SBAND _UR _QUAD _ 2_ APPL 

CSj,lB _ SBAL'lD _ LR _QUAD _1_ APPL 

CSMB _SBAND _ LR _QUAD _2 _ APPL 

CSMB_SBAND_LL_QUAD_l_APPL 

CSMB _SBAND _ LL _QUAD _2_ APPL 

CSMB_SBAND_UL_QUAD_l_APPL 

CSMB_SBAND_UL_QUAD_2_APPL 

I I 
SSM_TGT~OLL_CON 

SS~ QUANDRANT _ NUM 

SSMyRAC_QUAD 

CSSV_INSTAT_D4065 

CSSV_INSTAT-p4026 

CSSV_INSTAT-p4060 

CSSV_INSTAT_D4074 

CSSV_INSTAT_I0080201 

REQT. 
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TABLE 3.2.1.22-1 Antenna Management (Cont'd) 

ITEM 

KU-Band TDRS Selected 
ill 

S-Band TDRS Selected 
ill 

S-Band QUAD Selected ID 

S-Band HEMI Selected ID 

Current Site Selected 
ID 

TDRS ill ARRAY 

QUAD ill ARRAY 

HEMI ill ARRAY 

Site ID ARRAY 

Downlist Site Inhibit 
bits 

Radar Range Estimate 
Min 

(l3eleted) 

Uplink Control Site In 
Flag 

Uplink Control ICC 
Enable 

DESCRIPTOR 

A.2.11 

A.2.11 

A.2.11 

A.2.11 

A.2.11 

A.2.11 

A.2.11 

A.2.11 

A.2.11 

A.2.11 

A.2.11 

E 

E 

ACT 

o 

o 

o 

o 

z 

z 

z 

z 

o 

I 

o 

o 

MODULE DATA LIST 

SOU RCE/DESTINATION HAL NAME 

CRT CSMV_KUBAND_TDRS_SEL_ID 

CRT CSMV_SBAND_TDRS_SEL_ID 

CRT CSMV_SBAND_~UAD_SEL_ID 

CRT CSMV_SBAND_HEMI_SEL_ID 

CRT CSMV_CURRENT_SITE_ID 

CSMK _ TDRS _IDS 

CSMK_QUAD_IDS 

CSMK_HEMI_IDS 

CSMK_SITE_IDS 

DL CSMB_DL_SITE_INH 

CRT, DL CSMB_RADAR_RANGE_EST$2 

UI CZIB_D_UL_CNTL$4 

UI ICC_CZIB_B_UL_CNTL 

, 
\ 

/ 

MML 

V92Jl052C 

V92Jl055C 

V92Jl057C 

V92JI056c 

V92JI054c 

V93X564lX 
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BOOK: OFT SM Detailed Design Specification 

Move Valid AM 
Discretes From 
lnput .Locations 
To Save Area 

Set Orbiter Position Vec
tor, Orbiter Pitch, Yaw,& 
Roll Angles, Orbiter Pitc 
Yaw, and Roll Rates, GNe 
Pointing Flag, GNe Target 
Vector, & M50 To Body Quat 
Time To Corresponding 
Values From AM ICC Input 
Buffer 

Perform S-Band 
Antenna f:.:1anage-
ment 
Figure 3.2.1. 22-
3) 

Perform KU-Band 
Antenna Manage-
ment 
(Figure 3.2.1. 
22-7) 

PERFORM 
DISPLAY / 
DOWNLIST 
PREPARATION 
(FIGURE 3.2.1.22-20) 

Figure 3.2.1.22-1. Antenna Management 
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BOOK: orr 8M Detailed 

I 
Compute Orbiter Unit ] 
Vector Using Orbiter 
Position Vector: 

C:~I) 
'------

Horizon Using Geocentric 
Earth Radius And Orbiter 
Position Vector Magnitude: 

Date 10/16/79 
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Compute Orbiter Position 
Vector Magnitude Using 

, Orbiter Position Vector 
, Components: 

IR I = (R2 + R2 + R2)% G x y z, 

The Arcsin Will Have The 
Following Limiting Values: 

For Arguments: 1 Limiting Values: 

< - 1 - Tr/2 
,,1 I TrI2 

Compute Geocentric ] 

So = Arcsin (rfor) --
~ L.----

-] Compute The Sine And 
Cosine Of Each Of The 
Orbiter Pitch, Yaw, And 
Roll Angles (e, <V, <p) 
For Later Use 

Compute Coordinates Transformation Matrix Using The Sines 
And Cosines Of The Orbiter Pitch, Yaw, And Roll Angles: 

[

COS <V cos e Isin <V I--cos Ij> sin e 1 
'M

BG 
= --cos <psin <V cos el,cos <I> cos <V I cos <I> sin <V sin e 

+ sin <p sin e ,+ sin <I> ,cos 0 

sin <!> sin <V cose I-<in <I> cos <V I-.. in <p sin <V sin e 
+ cos <I> sin ell <' cos <p cos e 

I 
Compute the Delta Time Using ] 
The Clocktime, M50 To Body 
Quat Time And Attitude Com· 
pensation Time: 

Ll.t=GMTc-GMTs+t 

Compute The Attitude Compensation Matrix Using 
The Delta Time And Orbiter Pitch, Yaw, And Roll 

::'~r· r~t 
-qLl.t 

-rLl.t 

pLl.t 

Figure 3.2.1.22·2. Initial Computations 



DO FOR Compute 0 

West And East Position Of 
TDRS (TDRS TDRS 
Index = 1, 2) (Figure 3.2.1.22-4) 

IF 

/TG - R'GI >0 
Where TG Is The TDRS Then 

I 

Position Vector and RG 
I 

Is The Orbiter Position 
Vector 

Set TDRS In 
View Indicator 
(Figure 3.2.1.22-5) 

CALL Line-of-Sight Computations 
Using Line-of-Sight Vector To 
TDRS To Obtain Line-of-Sight Unit 
Vector To TDRS And Line-of-Sight 
Roll And Pitch Angles To TDRS 
In Degrees And Rasters 
(Figure 3.2.1.22-6) 

. Figure 3.2.1.22-3. TORS Computations 

10/16/79 
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Compute Line-of-Sight Vector To 
TDRS Using TDRS Position Vector 
And Orbiter Position Vector: 

(DG -~ ~ ~) 
IDGI " Where DG = TG - RG 
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Compute Total Number Of Oaily Rotations 
Since The TORS Ascending Node Crossing: 

w~t=1.1605762 x 10-5 (GMTs - GMTN) 

. 
Compute Fractional Part Of Uncompleted 
Rotation (Radians): 

U=21T k,,~t - INTEGER PART (w~t)l 

Compute Geocentric Latituge Of TORS Using 
Inclination Of TORS Orbital Plane And The 
Fractional Part Of The Uncompleted Rotation: 

cf>=Arcsin [sin is sin ul 

Compute Geocentric Longitude Of TORS Using 
Inclination Of TORS Orbital Plane, Longitude 
of TOBS Ascending NodEI, And Fractional Part ~ 

Of Uncompleted Rotation: 

A=An -- u + Arctan [cos is tan ul 

Compute TORS Position Vector Using Geocentric Latitude 
And Lon~litude Of TORS And TORS Position Vector 

a~·'~ J Magnitude: 

TG = rs coscf> sin A 
sin cf> 

Figure 3.2.1.22-4. Position Of TORS 

• 10/16/19 
3.2.1.22-25 . 

Arctan Will Be Computed As Follows: 

x = arctan [cos is tan u 1 

If u > (31T/2 + .000145) 
x=x+211' 

Else 

If u ~ (311'/2 - .000145) 

x = 311'/2 

Else 

If u > (11'/2 + .000145) 

X=X+1T 

Else 

Return x 

If u ~ (11'/2 - .000145) 

x = 11'/2 



Compute TORS Elevation From Vertical 
Using':Orbiter Unit Vector And Line-of-

S
Si9hAt vector[TO(T!:S): (qG)] 

= reeos - iTRGT . TOG I 

Compute TORS Elevation Above 
Horizon Using TORS Elevation 
From Vertical And Geocentric 
Horizon: 

180 
e = (S - So) """"iT 

!f 
TORS Elevation Above 
Horizon 2! TORS 
Visibility Above Horizon 
(e ~ x) 

1----. 

10/16/79 
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The Arccos Will Have The 
Fo"owing Limiting Values: (". 

For Arguments: Limiting Values: 

2! + 1 0 
--~~------~---

:$ - 1 Tt 

Then Set TORS 
In View 
Indicator 
To On 

Set TORS 
Else In View 

It')dicat~r 
To Off 

Figure 3.2~ 1.22-5. Set TDRS In View Indicator' 
~ .. ..... 
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( Enter ) 

""----
I 

Compute Line-of-Sight Unit Vector 
Using Line-of-Sight Vector To TarBet 
Attitude Compensation Matrix, And 
Coordinates Transformation MatriJc 

LB = 

Compute Line-of-Sight Roll Angle To 
Target-Degrees Using Components 
Of Line-of-Sight Unit Vector: 
Lcj> = Arctan (-ly / -Lz) 

Compute Line-of-Sight Roll Angle To 
Target-Rasters Using Line-Of-Sight 
Roll Angle 1'"0 Target-Degrees: 
( )x = - 1.583 (Lcj> - 180) -237 

Compute Line-of-Sight Pitch Angle 
To Target-Degrees Using Com
ponents Of Line-of-Sight Unit Vector: 
Le = Arcsin (Lx) 

Compute Line-of-Sight Pitch Angle To 
Target-Rasters Using Line-Of-Sight 
Pitch Angle To Target-Degrees: 
()v= 1.65(Le- 90)+217 

( Return ) 

. Figure 3.2.1.22-6_ Line-of-Sight Computations 

r-

t--

Date 10/16/'79 

Page 3. 2. 1. 22 -27 

Arctan Will Be Computed 
As Follows: 
x = arctan (-Lv / -Lz) 

IF Lz >0 

IF Lv>O 

x=x-180 
ELSE 

)(=x+180 

IF I x-9ol ~ .01 
x=90 

ELSE 
IF Ix+9ol ~ .01 

x=-90 
RETURN x 

The Arcsin Will Have 
The Following limit
ing Values: 

For Arguments Value: 

~- 1 -90 

?: + 1 +90 
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CALL TDRS Selection 
Wsing KU-Band TORS 
Select Item And Pre- Set TDRS Used 
vious KU-Band TDRS Then. For KU-Band To 
Select Item To Obtain ~ TDRS Not Last 
TORS Selected For Selected For 
KU-Band KU:Band 
(Fig. 3.2.1.22-8) 

I 
IF TDRS Set TDRS Used 

Selected For I 
Else For KU-Band 

To TORS KU-Band = 0 Selected For • (None) KU-Band 

I 
Set Previous 
KU-Band TDRS Set TDRS Not Select Item To Then Last Selected KU-Band H)RS ~ For KU-Band Select Item To 2 (East) _ 

I IFTORS > Selected For 

Compute KU-Band Actual KU-Band = 

Roll Angle (Degrees) Using 
1 (West) _ 

KU-Band Feedback Roll Angle 

4 cecimal ~ Set TDRS Not 
<1>= (Sign)(2) Equivalent Else Last Selected 

512 Of Input L--- For KU-Band 

T 
To 1 (West) 

Compute KU-Band Actual Roll 
Angle (Rasters) Using KU-Band 
Actual Roll Angle (Degrees) 
Ox = - 1.583 (<I> - 180) - 237 

I 
Compute KU-Band Actual Pitch 
Angle (Degrees) Using KU-Band 
Feedback Pitch Angle 

e = (Si9n)(--) Equivalent 45 (DeCimal 1 
512 Of Input 

I 
Compute KU-Band Actual Pitch 
Angle (Rasters) Using KU-Band 
Actual Pitch Angle (Degrees) 

° = V 1.65 (8 - 90) + 217 

I 
Set KU-Band Uplink 
Output Commands To 
Appropriate Bits From 
KU-Band Uplink 
Command Word 

I 
Perform KU-Band 
Antenna Pointing 
(Fig. 3.2.1.22-9) 

I 
Perform KU-Band 
Antenna Control 
(Fig. 3.2.1.22-10) 

Figure 3.2.1.22-7. KU-Band Antenna Management 

I 
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Enter 

IF TORS 
Select 
Auto = 
ON 

Return, 

Then 

IF Previous TORS 
Select Item ,f. 

,10/16/'79 
3.2.1. 22-29 

r------
Auto Or Previously 
Selected TORS Not 
In View, Then Select 
TORS Automatically 
Else Selected TORS 
Ooes Not Change 

I 
I 
I 

I F Previous TORS 
Select Auto = OFF Or TORS' 
Selected = 0 (None) 
Or TDRS In View 
Indicator= OFF For 
TORS Selected 

Then 
IF West 
TORS 
In View 
Indicator 
= ON 

IF West 
ibRS 
In View 
Indicator = 
ON 

SI~t TORS 
~T,....h_e_n-l Sillected =, 

1 (West) 

Set TORS 
#-r--I Selected = 

1 (West) 

Else Then Set TORS 
~_--I Selected = 

2 (East) 

Else if TORS. 
Select Else Set TORS 

Else Set TORS 
West = Selected = 0 Selected;= 0 
ON (None) 

(None) 

IF East 
Else TORS Then Set TORS 

In View Selected 
Indicator = = 2 (East) 
ON 

Else Set TORS 
Selected = 
o (None) 

Figure 3.2.1.22-8. TORS SelectiOl~ I 
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IF GNC 
If Set GNC Target Vector 

Then Minimum Then To Correspond To A 
POinting Radar Range . Range Of 2400 Feet. And 
Flag ~ ON Select Item = On A Pitch And Roll Look 

Angle Of Zero degrees: 
XB = 0 

VB = 0 

ZB = 2400 

If 

(X~+V~+Z~) <0 Compute Range To 

Where XB• VB' and ZB 
GNC Target Using 
GNC Target Vector 

Are The GNC Target Components: 
Vector Components 

R = (X~ + Y~ + Z~) Y, 

Bias Line-Of-Sight Unit Compute KU-Band Range 
Vector To KU-Band Target Command Using Range To 
Using KU-Band Bias Correction GNC Target: 
Matrix: f = Binary Equivalent 

LA = MAB LB 
Of IR/l0) 

Compute KU-Band Roll Compute Line-Of-Site 
Look Angle To Target Using Unit Vector To KU-Band 
Components Of Line-Of-Sight Target Using GNC Target 
Unit Vector To KU-Band Vector And Range To GNC 
Target: Target: 

~~ 
(See Arctan Note - Fig. 

LB =~ 3.2.1_22-6) 
L<\> = Arctan (-LV/-LZ) 

Compute KU-Band Roll Angle 
Command Using KU-Band Roll 
Look Angle To Target: 
Sign Bit Appended To The 
Binary Equivalent Of 1 L<\>I (512/45) 

Compute KU-Band Pitch Look The Arcsin Will Have The 
Angle To Target Using Line-Of- Following Limiting Values": 
Sight Unit Vector To KU-Band 

1--- For Arguments: Limiting Values: Target X-Component: 
<-1 I - 90 

La = Arcsin(LX ) ~+1 + 90 

Compute KU-Band Pitch Angle 
Command Using KU-Band 
Pitch Look Angle To Target: 
Sign Bit Appended To The 

,Binary Equivalent Of 1 L a l (512/45) 

Figure 3.2.1.22-9. KU-Band Antenna Pointing 

/21% 
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IF KU-Band 
Steering Switch 
GPC Acq 
Indicator 
= OFF 

Set TORS Used 
For KU-Band 
Last Cycle To 
TORS Used For 
KU-Band 

Set GNC 
Pointing Flag 
Last Cycle To 
GNC Pointing 
Flag 

Then 

10/16/'79 
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IF 
Acquisition 
Sequence 
Flag = ON 

Then Terminate Acquisitior. Perform J 

IF TORS 'JUsed For KU-Band 
;. TORS Used 
For KU-Band 
Last Cycle 

IF GNC 
Pointing Flag = 
ON Or TDRS In 
View Indicator 
= ON For TORS 
Used For KU-Band' 

Then -

Else --

Sequence 
(Fig. 3.2.1.22-11) 

Then 
r---

Set TORS West 
Select Oiscrete 
To ON 

Set TORS East 
'Select Oiscrete 
To OFF 

IF TORS 
Used For 
KU-Band 
= 1 (West) > "'S~e-t~T~O~R~S~Ea·s-t"" -S·e-t -T-O-R-S·W-e-st-

~ Select Oiscrete I---t Select Discrete 
... ____ ...1 To ON To OFF 

IF TORS West 
And East Select 
Oiscretes = Then Set TORS East 

And West Select 
Oiscretes To OFF 

Corresponding 
TORS Feedback 
Discretes 

Perform 
Then Terminate 
~ Acquisition 

Sequence 
(Fig. 3.2.1.22-11) 

I 
Then IF )-Detect 

Flag = ON -
IF GNC Pointing 
Flag -F GNC 
Pointing Flag Last 
Cycle Or (GNC 
Pointing Flag = OFF 
And TORS Used 

\ Then , 
CALL 
Acquisition 
Sequence 
Control 

Else -
Perform 
Terminate 
Acquisition 
Sequence 
(Fig. 3.2.1.22-11) 

Else -

For KU-Band -F 
TORS Used For 
KU-Band Last 
Cycle) 

(Fig. 3.2.1.22-12) 

!f GNC Pointing 
Flag -F GNC 
Pointing Flag Last 
Cycle Or (GNC 
Pointing Flag = OFF 
And TORS Used 

Theni-!!!'-'!""" ____ .. 
Perform 
Terminate 
Acquisition 
Sequence 

For KU-Band -F 
TORS Used For 
KU-Band Last Cycle) I 

I 
CALL 
Acquisition 
'Sequence 
Control 
(Fig. 3.2.1.22-12) 

t-
(Fig. 3.2.1.22-11) 

Figure 3.2.1.22-10. KU-Band Antenna Control 
I . 



Set TORS 
West Select 
Discrete 
To OFF 

Set TORS 
East Select 
Discrete 
To OFF 

Set Search l 

Initiate 
Discrete 
To OFF 

Set 
Acquisition 
Sequence 
Flag To 
OFF 

Set Search-
In-Progress' 
Flag To 
OFF 

Figure 3.2.1.22-11. Terminate Acquisition Sequence 
~ 
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( Enter ) 

[

IF ) __ Acquisition 
Sequence Flag 
= OFF 

( Return ) 

Then 

Else ----

IF TDRS } 
Used Ely 
KU-6and = 1 
(West) 

I 
Set 
Acquisition 
Sequence Flag 
To ON 

I 
Set Search 
Discrete 
Previous Cycle 
To OFF 

IF TORS) West Or 
East Select 
Discrete 
= ON 

Then 
po--

Then 

Else 

Set TDRS West 
Select Discrete 
To-ON 

Set TORS Eest 
Select Discrete 
To ON 

IFTDRS West 
And East Select 
Discretes = 
Corresponding 

Set TDRS East 
1---1 Select Discrete 

To OFF 

Set TDRS West 
Select Discrete 
To OFF 

TDRS Feedback ~
Discretes 

Set TD RS East 
And West 
Select Discretes 
To OFF 

OrGNC 
Pointing 
Flag = ON 

Then 
r--

IF ) Search-In-
Progress Flag 
= OFF 

I 
Set Time To Initiate 
Search To Special 
Processes Current 
Time + 
X-Second Delay - 2 

IF Special 
Processes 
Current Time 
~Time To 
Initiate Search 

Then 

:i..O/16179 
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Set 
Search-Initiate 
Discrete To ON 

I 
Set Search
In-Progress 
Flag to ON 

Set 
Search-Initiate 
Discrete To 
OFF 

Set Search 
Discrete 
Previ ous Cycle 
To Search 
Discrete 

Else 
L...- Discrete 

Perform 
Terminate 
Acquisition 
Sequence 

Figure 3.2.1.22-12. KU-Band Antenna Acquisition Sequence Control 

if searCh}_ 

Previous 
Cycle = ON' 

(Fig. 3.2.1.22-11) 



Determine 
Selected 
Quad And Hemi ' 
Antennas 
(Fig. 3.2.1.22-14' 

Determine 
Current 
Ground Site 
(Fi g. 3.2.1.22-15) 

CALL TORS Selection 
Using S-Band TORS 
Select Item And 
Previous S-Band TORS 
Select Item To 
Obtain TORS Selected 
For S-Band 
(Fig. 3.2.1.22-8) 

Set Previous 
S-Band TORS 
Select Item 
To S-Band TORS 
Select Item 

IF Auto 
S-Band Antenna 
Select 
Enabled = ON 

Perform 
S-Band Antenna 
Commanding 
(Fig. 3.2.1.22-18) 

(hen Perform S-Band 
Antenna Selection 

1"'""----1 Verification 

Else 

(Fig. 3.2.1.22-16) 

Perform S-Band 
Target/Antenna 
Selection 
(Fig. 3.2.1.22-17) •. 

IF No Quad 
Selected Flag 
= OFF 

IF No Hemi 
selected Flag 
= OFF 

Set Quad And 
Hemi Selected 
By GPC To 0 • 

Then 

(hen 

Set Quad 
Verification Fail 
Indicator To 
OFF 

Set Hemi 
Verification 
Fail Indicator 
To OFF 

Figure 3.2.1.22-13. S-Band Antenna Management· 
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~ 
~ 
\\\ ",,-, 

r Set No Quad 
i Selected Flag 

I To OFF ...J Set i/O Bit Of Then 
Then. S-Band Quad 

Selected Status 

IF I/O Bit To ON (Invalid) 

f1 
Set S-Band 

;; ON For Any Quad Selected 
S-Band Quad To 2 
Selected Set I/O Bit Of ' (Lower Right) 
Discrete / I S-Band Quad 
Status Selected Status 

To OFF (Valid) 

IF Com""",, .)1 Set I/O Bit Of 

Of S-Band Quad S-Band Quad 

I Else I Selected Discretes Selected Status 

(a·h·1) + (b·d·m) To OFF (Valid) 

+ (a"g·n) + (b·c·p) if Combination I (U~~~ERi9ht) / Else 
Of S-Band Quad 
Selected Discretes 
(f· g.1) + (c·e.m) 
+ (f.h·n) + (d·e.p) ~ IF Comb',,,,,, = TRUE Of S-Band Quad 

Set I/O Bit (Lower Right) Else Selected Discretes 
Of S-Band Hemi (e·g"l) + (c-f-m) 
Selected Status + (e"h·n) + (d·f·p) 

IF I/O Bit To ON (Invalid) = TRUE 
;; ON For Any (lower Left) 
S-Band Hemi Set S-Band 
Selected Dis- Then Hemi Selected 
crete Status To 1 

(Upper Hemil 
Set S-Band 

\ I Hemi Selected 
IF Combination 

5";'B,od H,m' ~ Set I/O Bit Of ~ Selected Discretes S-Band Hemi 
(j.q) + (j·r) = Selected Status 
TRUE To OFF (Valid) 
(Upper Hemi) Set I/O Bit Of 

S-Band Rem"i 
Selected Status 
To OFF (Valid) 

'\. 
IF Combination 

~ Of S-Band Hemi 
se Selected Discretes 

(k.q) + (k·r) 
= TRUE / ~ Set I/O Bit Of 
(Lower Hemi) S-Band Hemi 

Selected Status 
To ON (Invalid) 

r _ _ 

;hen I ~et 5-Sand 
Quad Selected 
To 3 
(Lower Left) 

"'tl/O~ 
S-Sand Quad 
Selected Status 
To OFF (Valid) 

... 
I F Combination 
Of S-Band Quad 

~ Selected Discretes 
(b·h·i) + (a·d·m) 
+ (b·g.n) + (a-c·p) 
= TRUE 
(Upper Left) 

Set No Hemi 
Selected Flag 
To ON 

/ 

Figure. 3.2.1.22-14. Determine Selected Quad And Hemi Antennas 

A Set S-Band 
Quad Selected, 
To 4 
(Upper Left) 

Set I/O Bit 0f 
S-Band Quad 
Selected Status 
To OFF (Valid) 

~ Set I/O Bit Of 
Else S-Band Quad 

Selected Status 
To ON (Invalid) 

Set No Quad 
Selected Flag 
To ON 

I 
Set Quad 
Verification Fail 
Indicator To ON 

Set Hemi 
Verification Fail 
Indicator To ON 

lA.'f-' 
·0 rD ___ 

• f-' 
f-'Q'\ . ---r\:-:J 
rD'Cl 
I 

W 
VI 
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tomp"te Sine Of 
Site Visibility Using. 
Site Visibility 
Above Horizon 
(Sin E) 

IF 
Site Selected 
Flag = OFF 

Add 1 To 
-Current Site 
Pointer 

Set S·Band 
Site Select 
Next To OFF 

IF 

ITG - RGI>O 
Else Where TG Is The Site 

Vector Indicated By 
Current Site And RG 
Is The Orbiter Position 
Vector 

IF 

T~ + Te + T~»O 
Where 'G Is The Site 
Vector Indicated By 
The Current Site 

IF Sine Of 
Elevation Angle 
"Sine Of Site 
Visibility 
(C~Sin E) 

Set S-Band· 
Site Select 
Auto To ON 

Compute Line·Of·Sight 
Vector To Site Using 
Orbiter Position 
Vector And Site 
Vector Indicated 
Bv Current Site 

Pointer: DG Where 

IDGI 

D(,=TG-FiG 

Compute Sine Of 
Elevation Angle 
Using Line·Of·Sight 
Vector To Site And 
Site Vector Indicated 
By Current Site 
Pointer: 

Figure 3.2.1.22·15. Determine Current Ground Site 

Else 

Date 10/16/79 
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CALL Line·Of·Sight 
Computations Using 
Line·Of·Sight Vector 
To Site To Obtain 
Line·Of·Sight Roll 
And Pitch Angles 
To Current Site In 
Degrees And Rasters 
(Fig. 3.2.1.22·6) 



Then IF &B,"d au'1)-Selected t= Quad 
Selected By GPC 

IF S-Band PM 

IF No Quad 
Antenml Switch 

Then GPC Indicator = 
Selected ON And Quad 
Flaq = OFF Selected By 

GPC t= 0 

Else Set Quad 
Verification 
Fail Indicator 
To OFF 

Then IF &B,"d ",mY-Selected t= Hemi 
Selected By GPC 

IF S-Band 

[ 
Mode Switch TORS 
Indicator ,= OFF 

IF No Hemi Then And S-Band FM 
Selected Antenna Switch 
Flag = OFF Upper And Lower 

Indicators = OFF 
And Hemi Selected 
By GPC t= 0 

Else Set Hemi 
Verification 
Fail Indicator 
To OFF 

Figure 3.2.1.22-16. S-Band Antenna Selection Verification 

Then 

Else 

Then 

Else 

10/16/79 
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Set Quad 
Verification Fail 
Indicator To ON 

Set Quad 
Verification 
Fail Indicator 
To OFF 

Set Hemi 
Verification Fail 
Indicator To ON 

Set Hemi 
Verification Fail 
Indicator To OFF 
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Set Quad And 
Hemi Selected 
By GPC To 0 

IF S-Band )-. 
Mode Switch 
In TORS 
Position 

Then 

Else 

IF TORS 
Selected For 
S-Band f. 0 
(None) 

IF Current 
Ground Site 
/=0 

Then 

Then. 

Date 10/16/79 
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CALL 
S-Band Quadrant 
Selection 
(Fig 3.2.1.22-19) 

-........ _-.... - ..... 

-_ .. ----... --...... 
Determine Quad 
Selected By 
GPC Using Target 
Quadrant To Index 
Into Quad Antenna 
Quadrant Array 

... _----.... 
CALL 
S-Band Quadrant 
Selection 
(Fig 3.2.1.22-19) 

.1 
Determine Hemi 
Selected By GPC 
Using Target 
Quadrant To 
Index Into 
Hemi Antenna 
Quadrant Array 

J 
Determine Quad 
Selected By 
GPC Using Target 
Quadrant To 
Index Into 
Quad Antenna 
Quadrant Array 

_ ........ _----... 

Figure 3.2.1.22-17. S-B!3nd Target/Antenna Selection 



Then Set S-Band 
r-- Quad Applicable 

Bit Masks To 0 

Set All S-Band 
Cluad Select 
Commands To 
OFF 

IF Quad ) 
Selected By 
GPC = 0 ----- SetS_Band~ 1 = Upper Right 

Set S-Band Upper Right 
Quad Select Commands To 
ON. Set All Other S-Band 
Quad Select Commands 

i....
Else 

Quad Applicable 
Bit Masks To 1 

DO CASE On 
Quad Selected 
By GPC 

Then Set S-Band 
r-- Hemi Applicable 

Bit Masks To 0 

2 '" Lower Right 

3 = Lower Left 

4 = Upper Left 

To OFF 

Set S-l3and Lower Right 
Quad Select Commands To 
ON. Set All Other S-Band 
Quad Select Commands To 
OFF 

Set S-Band Lower Left 
Quad Select Commands To 
ON. Set All Other S-Band 
Quad Select Commands 
To OFF 

~-------------~ 
Set S-Band Upper Left 
Quad Select Commands To 
ON. Set All Other S-Band 
Quad Select Commands· 
To OFF 

-------------------

Set S-Band Upper And 
Lower Hemi Select 
Commands To OFF 

IF Hemi . > 
Selected By 
GPC = 0 

Set S·Hand Upper Hemi 
Select Commands To ON 
Set S·Hand Lower Hemi 
Select Commands To OFF 

Else DO CASE 1 = Upper 
"-- On Hemi Selected 1--......,------1 

By GPC 

SetS-Band~ 
Hemi Applicable 
Bit Masks To 1 

2 = Lower 
Set S-Band Lower Hemi 
Select Commands To ON 
Set S-Band Upper Hemi 
Select Commands To OFF 

Figure 3.2.1.22-18. S-Band Antenna Commanding 
. " 

10/16/79 
3.2.1.22-39 
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Convert Line-of-sight 
Roll angle such that 
O°s. L4>'< 360° 
Rather than 
180°< Lqs~ 1800 

Determine Quadrant Number 
Using the Converted Line
of Sight Roll Angle: 

Q = TJcp' + 1 

90 

Determine Fractional Part 
of Quadrant Number: 

Qf = Q - Integer Part (Q) 

IF Fractional Part of 
Quadrant Number is Not in 
Transition Region 
( .022 ::;Qf ,~, 978) or 
Target Quadrant = 0 
(rrhi" i", f'i ... ,,+, """,,) 

',."TTTO" 
I 

Compute Target 
Quadrant: 

Qt = Integer Part (Q) 

Figure 3.2.1.22-19. S-Band Quadrant Selection 

10/16/79 
3.2.1. 22-40 
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Set KU-Band ~rDRS 

selected ID to TDRS ID 
Array indicated by 
KU-Band TDRS selected 

I 
Set S-Band TDRS 
selected ID to TDRS ID 
Array indicated by 
S-Band 'I'DRS l3elected 

I 
Set S-Band Quad 
selected ID to Quad ID 
Array indicated by 
S-Band Quad selected 

I 
Set S-Band Hemi 
selected ID to Hemi ID 
Array indicated by 
S-Band Hemi selected 

~----~~--.,------------~ I 

Set Current ~ite ID 1 
to Site ID Array 
indicated by Current 
Ground Site 
~I·-

DO FOR ---Sixteen Ground Sites 

T . 
IF Uplink Control Site In - View Flag not = 

Site In View Flag 

-

Set Downlist Sit~ 
Inhibit Bit to 

)----1 Site Inhibit Flag 

Set Uplink Control Site 
in View Flag to Site 

Then in View Flag 

L

_I_S s_u_e_u_p_l_i_nk_c_o_ntrOl ICC I Enable macro 

Figure 3.2.1. 22-20 Display /Downlist Preparation 

110/16/79 

3.2.1.22-41 
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3.2.1.23 Uplink Processor (SUL_UPLINK) 

" 

110/ 16/79 

3.2.1.23-1 

The Uplink Processor provides the interface between the system services 
uplink software and the SM functions with uplink inputs. 

a. Control Interface - The Uplink Processor is,SCHEDULE'd by the OPS 2 
Control Segment., 

SCHEDULE SUL_UPLINK PRIORITY (PRIO_SUL) 

b. ~nputs - Inputs to this module are specified in Table 3,,2.1.23-1. 

c. 'process Des~ription - The control flows for this module are shown 
in Figures 3.2.1.23-1 through 3.2.1.23-6. The Uplink Processor 
WAIT's either for·UI to signal that an uplink load is available for 
processing or for the OPS control segment to signal that the OPS 
has been terminated. In the latter case, this module exits. 
Otherwise, the uplink load is moved to a local area and the UI area 
is freed for further UI use. Then the Uplink Processor performs the 
necessary processing for the uplinked OP code. In most cases this 
processing consists of moving the correct number of words from t,he 
uplink buffer to the affect~d function's COMPOot for later use by 
that function. In the case of a Table Maintenance Block Update load, 
the processing consists of various error checking coupled with invo
cations of the Table Maintenance Process to perform updates to SM 
tables. 

At OPS initialization the Uplink Cancel Flag must be turned Off. At 
OPS cleanup the Uplink Cancel Flag must be turned ON. 

d. Outputs - Outputs from this module are specified in Table 3.2.1.23~1. 

e. Module References -

Process 

Table Maintenance Process 

f. Module Type and Attributes -

Type: Program 
Attributes: N/A 

Section Reference - -
SCHEDULE 
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g. Template "References -

\10/16/79 
3.2.1. 23-2 

D INCLUDE TEMPLATE STM TABLE MAIN - Table Maintenance Process - -
D INCLUDE TEMPLATE CSA SM CMT - Basic Processes CMT 
D INCLUDE TEMPLATE CSM AM CMT - Antenna Management Display 

D INCLUDE TEMPLATE CST TM CMT 

D INCLUDE TEMPLATE CSS COT 
D INCLUDE TEMPLATE CDU LNK 
D INCLUDE TEMPLATE CDI:MM_ 

UTILITY 
D INCLUDE TEMPLATE DMP_MM_ 

MSG_PROC 
D INCLUDE TEMPlATE CDH_MM_ 

UTILITY 

h. Error Handling - None 

i. Constraints and Assumptions - None 

Parameters 
- Table Maintenance Display 

Parameters 
- Constants Table (COT)-Values 
- UrUplink COMPOOL 
- Used For MM Utility Operations 

- MM Message Processor 

- Used With CDI_MM_Utility For 
MM Utility Operations 

/..:--



\0j, 

~ 

N 
i 
\ 

II 

i 1 

2 

3 

4 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

. I I 2C ! 
I I 

19 

; 

TABLE 3.2.1.23-1 Uplink Processor 

ITEM 

Uplink Cancel Flag 

SH Uplink Event 

Two-Stage Buffer 

SH Uplink Buffer 

Op Code 

MMU Patch Op Code 

Ku-Band Antenna Coneral 
Op Code 

TDRS State Vector Load 
Op Code 

Ku-Band Bias Matrix 
Load Op Code 

Payload Data Load Op 
Code 

PSP Configuration Op 
Code 

TM Block Update Op Cede 

Ku-Band Uplink Command 
Word 

Ku-Band Uplink Reset 
Mask 

Ku-Band Uplink Set Mask 

Inclination of East 
TDRS Orbital Plane 

Inclination of West 
TDRS Orbital Plane 

Uplink Inclination of 
East TDRS 

Uplink Inclination of 
,{est TDRS 

Dongitv.de vi' East TDRS 
Ascer~d.ing Node 

DESCRIPTOR 

A.2.11, D.30 

E 

E 

E. 

E 

E 

E 

E 

E 

E 

E 

E 

O~ 
~ri }-{ >-eJ 
() :;:j 
;.--< 0 
Z,..-.J >- ,.J 
, .-< 
~ "-~ 

9 }-oj :.....-1 
'-.. ,,;J 
,.... >-' 

0=-' 
~~ 
-~ W 

o 
l'iJ~ o 
01-3 
::O~ 

A.2.11, D.31 ~ 

E 

E 

A.2.11, D.32 

A.2.11, D.32 

E 

E 

A.2.11, D.32 I 
J 

MODULE DATA LIST 

ACT SOU RCE/DESTI NA TI ON HAL NAME 

I S2I CSV2 _UL_CA.c"lCEL 

I/O ur/UI 

I/O ur/UI 

L SUL_BUFFER 

L SUL_OP_CODE 

L SUL MMU OP 

L SUL_KU...sNTL_OP 

L SUL_TDRS_STATE_OP 

L SUL _ KU _BIAS _ OP 

L SUL..J'L_DATA_OP 

L 

L 

. SUL PSP CON OP 

I SUL~TMB:_OP-
o SSO CSHV _ KUBAND _ UL _ CMD _ WRD 

L SUL_KU_CNTL_RESET 

L SUL_KU_CNTL_SET 

o SSM CSHV_TDRS_INCL$2 

o SSM CSHV_TDRS_INCL$l 

L SUL_INCL_EAST_TDRS 

L SUL_INCL_WEST_TDRS 

o SSM csrN _ TDRS _LONG _ ASC _pODE$2 

MML 

V92HI017C 

V92HI025C 

V92HI015C 

REQT. 
SYMBOL CD 

o 
o 
;Ill: .. 
o .., 
-4 
en 
:c 
e 
tD -C» _. -til 
c.. 
C 
til 
CIt 

= :I 
en 
"C 
ClI 
n -n 
I» .. CO 
:I 

w -
• 0 '" '• f-' 
""'0'-· 'rJ -.:: 
w'O 
I 

W 
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24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

36 

37 

38 

39 

TABLE 3.2.1.23~1 (Cont'd) 

ITEM 

Longitude of West TDRS 
Ascending Node 

Uplink Longitude of East 
TDRS 

Uplink Longitude of West 
TDRS 

Time of East TDRS 
Ascending Node Crossing 

Time of West TDRS 
Ascending Node Crossing 

Uplink Time of East 
TDRS Crossing 

Uplink Time of West 
TDRS Crossing 

East TDRS Position 
Vector Magnitude 

Vlest TDRS Position 
Vector Magnitude 

Uplink East TDRS 
Position Magnitude 

Uplink West TDRS 
Position Magnitude 

Ku-Band Bias Correction 
Matrix 

Ku-Band Uplink Bias 
Matrix 

TMBU Load Reject Flag 

TM Spec Active Flag 

TM Uplink Active Flag 

Number of Data Sets 

Data Set Index 

Valid Data Set Type Flag 

\ 

DESCRIPTOR 

A.2.11, D.32 

E 

E 

A.2.1l, D.32 

A.2.11, D.32 

E 

E 

A.2.11, D.32 

A.2.11, D.32 

E 

E 

A.2.12, D.32 

E 

A.2.1l 

A.2.1l, D.33 

A.2.1l, D.34 

E 

E 

E 

MODULE DATA liST 

ACT SOURCE/OESTI NATION 

0 SSM 

L 

L 

0 SSM 

0 SSM 

L 

L 

0 SSM 

0 SSM 

L 

L 

0 SSM 

L 

0 DL, CRT 

I STI 

0 STS, CRT 

L 

L 

L 

HAL NAME MML 

CSMV_TDRS_LONG_ASC_NODE$l V92H1023C 

SUL_LONG_EAST_TDRS 

SUL _LONG_WEST _TDRS 

CSMV_TDRS_TlME_ASC_NODE$2 V92HlO20C 

CSMV_TDRS_TlME_ASC_NODE$l V92H1027C 

SUL_TIME_EAST_TDRS 

SUL_TIME_WEST_TDRS 

CSMV_TDRS_POS_MAG$2 V92HlOOlC 

CSMV_TDRS_POS_MAG$l V92HlOO3C 

SUL_EAST_TDRS_POS~JlG 

SUL_WEST_TDRS_POS_MAG 

CSMV_KUBAND_BIAS_MATRIX 

SUL_KU_BIAS_MATRIX 

CSVV_TMBU_LOAD_REJECT 

CSTB_TM_SPEC_ACTIVE 

CSVB_TM_UL_ACTIVE 

SUL_TMBU_NUM_DS 

SUL _DS _INDEX 

SUL_VAL_DS_FLAG 

REQT. 
SYMBOL a::t 

Q 
o 
;::Ill!:: 
00 

Ct 
"'PI .... 
(I) 

:a: 
~ 
CD -'" _. -CD 
CI. 

~ 
CD 
en _. 
= :::I 
en 
~ 
CD 

" -n 
m .... 
Q 
:::I 

\ 
! 

,-" -
'0 

"'-• >-' 
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51 

52 

53 

54 

55 

56 

57 

58 

59 

60 

61 

TABLE 3.2.1.23-1 (Cont'd) 

ITEM DESCRIPTOR 

Type Index E 

Valid DS Type Array E 

TM Uplink Error Flag A.2.11, D.35 

Data Set Type E 

TM Constant Value Item E 
Number 

TM Item Number A.2.11, D.36 

TM Integer Value A.2.11, D.36 

TMBU Parameter ID E 

Table Maintenance E 
Process Event 
TM Scalar Value A.2.11, D.36 

TMBU Parameter Value E 

I TM Const~~t ID Item E 
Number 

TM Parameter ID Item E 
8~ 

Number of Valid Data Set E ..-vtri 
Types HIU 

8~ 
TM Store Subscript A.2.11 20 >0 
Header Buffer E rC:: 

() 
MM Utility Buffer E "ti~ :> V-J 

H 
Patch Comp E o ::-< 

t=.;~ 
Patch Dump E CiJ~ 
MM Re~uest OP Code E 0 6":::j 
GND/Disp1ay Mode E 

@~ Indicator 

Uplink Message Flag E tri 

1 __ - ---- ------ - - - - -

MODULE DATA LIST 

ACT SOURCE/DESTINATION HAL NAME 

L SUL TYPE INDEX 

L .SUL_VAL_DS_TYPE 

I/O STM/STM CSTB TM ERR 

L SUL _DS _TYPE 

C I CSTK_CON_VAL_I'rEM 

0 STM CSTV_ITEM_NO 

0 STM CSTV ITEM I 

I L SUL_TMBU_PARMD 

I FCOS STM _TABLE_MAIN 

0 STM CSTV_ITEM_S 

L SUL_TMBU_PARM_VALUE 

C CSTK CON ID ITEM 

I ICSTK~P~_I:_ITEM C I 

L SUL_NDM_VAL_DS 

I STM CSTV_STORE_INDEX 

0 DMP CDHV_PATCH~EQUEST 

0 DMP CDrv _P',l_BUFFER 

0 DMP CDHB PATCH COMP - -
0 m-1P CDHB_PATCH_DUMP 

0 DMP CDHB_PATCH_OPCODE 

0 DMP CDHV_PATCH_RHW 

0 DMP CDh'B_UL_MSG 

MML REQT. 
SYMBOL 

1 

I I 

I I 

i 

~ 
Q 
e 
,.:: .. 
o 
"I'i 
~ 
(I) 

3: 
c 
to -DI _. -to 
a. 
C 
to 
(II _. 
= = 
en 

'CI 
CD 
n -n 
I» ... 
C' 
::i 

',,", ~ 
• 0 

'" -. .... 
t-'~ 
"'--l w'-D 
1 

V1 



(
Return ) 

~--' 

DO WHILE 
Upl ink Cancel 
Flag = Off 

Return 

WAIT FOR 
SM Uplink Event 
Or Uplink Cancel 
Flag 

if Uplink 
Cancel Flag 
= Off 

Move Contents Of 
1-__ T_h_en_~ --I Two-Stage Buffer 

To SM Uplink 
Buffer 

RESET 
SM Uplink 
Event 

Set Two-Stage 
Buffer to Zeroes 

Perform Uplink 
Load Processing 
(Fig. 3.2.1.23-2) 

Figure 3.2.1.23-1. Uplink Processor 

10/16/79 
3.2.1.23-6 



DO FOR }- Set Valid D,~ta 
Data Set Index Set Type Flag 
= 1 To Number To Off 
Of Data Sets 

L.. __ _ 

DO FOR ,>- IF Data Set Type 
Then Set Valid 

Type Index = 1 ;;;- Element Of Valid Data Set 
To Number Of Valid OS Type Array In- Type Flag 
Data Set Types dicated By Type To On 

Index 

Set TMBU Load 
Then Reject Flag 
r-- To Data Set 

IF Valid' 

> 
Index 

Data Set 
Type Flag 
= Off 

Perform TMBU 

~ Parameter I D 
Processing 
(Fig. 3.2.1.23-5) 

Set TMBU Load 
Then Reject Flag 

To Data Set 
Index 

IF TM > Upl ink Error 
Flag = On 

Perform TMBU 
Else Parameter Value 

Processing 
(Fig. 3.2_1.23-6) 

IF TM 
Uplink Error Then 
Flag = On 

" "J ~. ~ ); • : I 

Figure 3.2.1.23-4. TMBU Data Set Processing 

, 

10/16/79 
3.2.1. 23-9 

,Set TMBU Load 
Reject Flag To 
Data Set Index 
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IF Data Set 
Type Indicated B 
DataSet .Index"= \J----'"""" 
TM Constant' Value! 
Item Number 

Set TM Integer Value Sub
scripted by 'fM Store Sub
cript to TMBU Parameter II 
Indicated By Data Set 
Index 

Set TM Uplink 
IError Flay To Of, 

IF TM Store 
Subscript .. > 7 

SCHEDULE 
;rable Maintenance 

,Process (Fig. 3.3.1.2.1) 
'"' .. 

WAIT FOR 
Table Maintenance 
Pl"n,..",,,,,,, t<:"",n+, - Of'f' 

THEN 

ELSE 

Set TM Item Number 
Subscripted By TM Store 
Subscript to TM Constant 
ID Item Number 

Set TM Item Number Sub
script ed by TM Store 
Subscript To TM Para
meter ID Item Number 

Add 1 to TM 
Store Subscript 

Set TM Store 
Su'bscript to 

1 

Figure 3.2.1.23-5. TMBU Parameter ID Processing 

; 10/16/79 

3.2.1.23-10 
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Set TM Item Number 
Subscripted by TM Store 
Subscript to Data Set 
Type Indicated By Data 
S~t Index 

Set TM Scalar Value Sub
scripted By 'I'M Store 
Subscript To TMBU Para
meter Value Indicated 
By Data Set Index 

THEN __ I._n=~ 
IF TM Store \----,---1 
Subscrlpt :...::U-

SCHEDULE 
Table Maintenance 
Process (Fig. 3.3.1.2.1) 

[~WAIT FOR 
Table Maintenance 
Process Event = OFF 

------------------______ d 

ELSE 

Add 1 
To TM Store 
Subscript 

Set TM Store 
Subscript to 

1 

] 

] 

Figure 3.2.1.23-6. TMBU Parameter Value Processing 

10/16n9 
3. 2 • 1. 23-11 
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Move Header Words 
From SM Uplink Buffer 
To Header Buffer 

Move Patch Words From 
SM Uplink Buffer to MM 
Utility Buffer 

IF Patch Compar 
or Patch Dump _. 
Bin '1' 

Set GND/Display 
Mode Indicator 
= 0 

Set Uplink 
Message Flag 
= Bin '1' 

Schedule 
Mas s Memory MS( 
Processor 

Wait For Mass 
Memory-laSeL 
Processor = Of 

Set Uplink 
Message Flag = 
Bin '0' 

THEN 
Set MM Re<luest 
OP Code :::: 
Bin '1010' 

Figure 3.2.1.23-7. MMU Patch Uplink 

\_~) CJ '/ 

\10/161'79 
3.2.1.23-12 
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3.3 DISPLAY CONTROLLED PROCESSES 

: 10/16/79 
3.3-1 

This section describes the Specialist Function (SPEC) control segments and 
the display controlled processes. The display controlled processes are "on
demand" proeesses that are. involved by either an OPS or SPEC control segment as 
a direct· result of an item entry to a display. Valid Specialist Functions within 
each OPS are shown in Table 3.2-2. Two unique Specialist Functions may be active 
within each OPS. An entry of a new SPEC or RESUME from the controlling CRT causes 
termination of the SPEC in process. 

There is a generic capability to cyclically display analog, EU and discrete 
parameter values and statuses on the displays pertaining to this sect"ion. This 
capability (SMM) is discussed in Section 3.1.4. 

The Table Maintenance Function allows the crew limited control over limit 
sensing and selected computation and sequences. SM Checkpoint/Restore is con
trol.led by Table Maintenance. 

3.3.1.1 Table Maintenance Specialist Function Control Segment (STS_SPEC) 

The Table Maintenance Specialist Function Control Segment presents the Table 
Maintenance Display and controls execution of the Table Maintenance Process. The 
Control Segment acts as the interface between the crew and the Table Maintenance 
Process. 

a. Control Interface - The Table Maintenance Control Segment is SCHEDULE'd 
by the User Interface Sequence Request Processor upon user request. 

INVOCATION: SCHEDULE STS_SPEC PRIORITY (PRIO-STS) 

b. Inputs - Inputa to this module are specified in Table 3.3.1.1-1. 

c. Process Description - The control flow for this mo.dule is shown in 
Figure 3.3.1.1--1. Upon initialization of the Table Maintenace Spec
ialist Function, the TM display is initialized by blanking out all the 
variable data fields in the TM display, except the FDA Enable/Inhibit 
and the checkpoint time tag. These two parameters are left unchanged. 
The parameter display flag is· set OFF and the TM SPEC active flag is 
set ON. The cyclic parameter update is then scheduled. This function 
allows the CRT buffer to be cyclically updated once a parameter ID has 
been selected as an input item entry. rrhe Table Maintenance Display 
i~i t;hen presented and the system waits for the selection· of a new OPS, 
new SPEC, Resume, or an item entry. In the event there is an item 
entry, and the TM Uplink active flag is OFF, then the Table Maintenance 
process is SCHEDULE'd and passed the item entries indicating the process
ing to be performed. If the TM Uplink active flag is ON, a class 5 error 
message is issued. 

The cyclic parameter update is cancelled when a new OPS, new SPEC, or 
Resume is selected. The TM Spec Active Flag is turned OFF after the 
cancellation of the cyclic parameter update program. 
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,10/16/79 
3.3-2 

d. Outputs - Outputs from this module are specified in Table 3.3.1.1-1. 

e. Module Reference - Process Section Reference 

Table Maintenance Process 
Cyclic Parameter Update 

3.3.1.2 
3.3.3.3 

Schedule 
Schedule 

f. Module Type and Attributes 

Type: Program 

Attributes: N/A 

g. Template References -

D INCLUDE TEMPLATE CZl COMMON 
D INCLUDE TEMPLATE CST TM CMT 
D INCLUDE TEMPLATE DIS PLAY 

D INCLUDE DNX BMS 

D INCLUDE TEMPLATE CSA_SM_CMT 
D INCLUDE DAG RAM 
D INCLUDE DCG RAM 
D INCLUDE DDG RAM 

D INCLUDE TEMPLATE STM TABLE MAIN 
D INCLUDE ZPRIOTIM 

D INCLUDE TEMPLATE STC CYCL UPDATE 
D INCLUDE TEMPLATE CDL-ANNUN 
D INCLUDE TEMPLATE DMA MAC 
D INCLUDE DMA#MACS 

h. Error Handling - None 

i. Constraints and Assumptions - None 

Systems Services Common Compool 
TM Communication Compool 
Systems Services Display Presentation 

and Control Routine 
Systems Services Application Moding 

and Sequencing Routine 
Basic SM Communication Compool 
OPS Control Segment Grammar Macro Set 
SPEC Control Segment Grammar Macro Set 
Allows References to MCDS Keyboard 

Inputs 
Table Maintenance Module 
Contains Replace names for baseline 
priorities, Phasing and rates of 
scheduled processes. 

TM Parm Cyclic Update 
Systems Services Annunciation Compool 
Systems Services Annunciation Routine 
Systems Services Error Annunciation 
Macro Replace Statements 
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7. 
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~ 9. 

10. 

I I 

TABLE 3.3.1.1-1 Table Maintenance Specialist Function 
Control Segment 

I ITEM DESCRIPTOR ACT 

I 
I 

Display Variable Data A.2.11 0 
Fields 

Checkpoint Success/Fail A.2.11 0 
Indicator 

Parameter Display Flag A.2.11 I/O 

TM Spec Active Flag A.2.11 0 

TM Uplink Active Flag A.2.11 I 

Item Entr~r Table 1'..2.11 0 

Item Entry Integer 1'..2.11 0 
Table 

Itern Entry Scalar Table 1'..2.11 0 

Item Entry Store Index 1'..2.11 L 

Deu Number 1'..2.11 0 

o ;::OJ 
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W 

r-, 
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0 -
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!;:if--< <' ,--.c 

t=: 

MODULE DATA LIST 

SOURCE/DESTINATION , HAL NAME 

I I 

CRT 

CRT CSAV _ CMT3KPNT _ IND 

CRT/CRT CSAV_CMT]ARl4_DSPLY 

SUL CSTB _ TM_ SPEC_ACTIVE 

SUL CSUB_TM_UL_ACTIVE 

STM CSTV_ITEMyO 

STM CSTV_ITEM_I 

STM CSTV ITEM S 

CSTV_STORE_INDEX 

CRT CSTV D DEU NUMBER 

I 
I 

I 
I 

, 

MML REQT. 
SYMBOL 

~ 
o 
o 
::=: .. 
o ... ..... 
en 

== 
e 
€D -I» _. -t'D =
C 
tD 
en 
= :: 
en 

'CI 
e 
n -n 
I» -Q 

= 

"'t:J III III 
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" CD 

w>-' 
.0 
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Program Table c) 
Mai ntenance Spec 

I 
Perform TM 
Initialization 
Figure 3.3.1.1-2 

I 
SCHEDULE 
Cyclic Param-
eter Update 
Figure 3.3.1.3-1 

I 
DISPLAY 
~ 
Maintenance 
Display 

I 
DO UNTIL 

• Spec Resumed 

• New OPS 
• New Spec 

I 
CANCEL 
Cyclic Param-
eter Update 
Figure 3.3.1.3-1 

I 
Set TM Spec 
Active Flag 
Off 

I 
Close Table 

Maintenance Spec 

\NAIT FOR If ., New OPS If Then 
New Spec Item TM UPLINK e Active Flag 

III Item Entry Entry 
= Off 

I> Resume 

Figure 3.3.1.1-1. Table Maintenance Specialist Function Control Segment 

Then 

E\; 

lo/l6179 
3.3~LI 

Perform TM 
Entry Processing 
(Fig 3_3.1.1.3) 

Issue Class 5 
Error Msg. 
(V92XOO72X) 



I 

! 10/16/79 
3.3-5 

. Set TM 
'Spec Active 
Flag To On 

Blank 
Variable 
Data Fields 

Blank 
Checkpoint 
Success/F ai I 
Indicator 

Set Parameter 
Display Flag 
To Off 

Set TM Spec 
Active Flag 
To On 

Figure 3.3.1.1-2. Table Maintenallice Initialization 
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Store Item No. Into Item 
Entry Table At Location 
Specified By Item Entry 
Store Index 

I 
Store Integer Value Into 
Item Entry Integer Table 
At Loc. Specified By Item 
Entry Store Index 

I 
Store Scalar Value Into 
Item Entry Scalar Table 
At Location Specified By 
Item Entry Store Index 

I 
Increment Item Entry 
Store Index By 1 

I 

IF Item Entry Store 
Index> 8 (Is Table 
Size Exceeded?) 

I 
SCHEDULE 
Table Mainte
nance Process 
(F ig . 3 . 3 . 1. 2 ) 

Set Item Entry Store 
Index = 1 (Start Again 

T At First Entry) 
~---I 

Figure 3.3.1.1-3. TM Entry Processing 

\ 10/16/19 
3.3-6 
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3.3.1.2 Table Maintenance Process (STM_TABLE_MAIN) 

Date: 110/16/79 
Page 3.3.1.2-1 

The Table Maintenance ('I'M) Process module retrieves the current parameter 
value, limits, noise filter, annunciation enable/inhibit status, and constant 
value to be displayed and .updates these items when new values are entered via 
the keyboard. Table Maintenance also controls Cheekpoint and enabling/inhibiting 
the FDA process. 

a. Control Interfflce - Table Maintenance is SCHEDULE'd by the Table Main
tenance Special1.st Function Control Segment when an item entry is entered. 

INVOCATION: SchedUle STM_TABLE_MAIN PRIORITY (PRIO_STM) 

b. Inputs - Inputs to this module are specified in Table 3.3.1.2-1. 

c. Pr,Qcess Descri:gtion - The control flows for this module are shown in 
Figure 3.3,1.2-1 through 3.3.1.2-13. 

The Table Maint€mance module interrogates the item entry to determine 
which type of processing to perform. 

If a limit value, noise filter or annunciation enable/inhibit is to be 
chEmged, a parameter ID item input must first be entered. The associated 
value may then be entered. A parameter ID is valid if it has an entry 
in the PIT. If the parameter ID is invalid, a Class 5 error message is 
enabled. If the ID is valid, relevant infoI'mation about that parameter 
is retrieved from the various SM tables and buffers and moved to the TM 
display buffer. The Alarm Class 2 and Alarm Class 3 FDA information (limits, 
noise filter and parameter annunciation inhibit indicator) is maintained 
in separate display fields. The current value, status, and limit set in 
use of each entered parameter are updated cyclically after a parameter ID 
is entered. The ID is also made available for display. Control is then 
returned to the control segment. 

If a constant value is to be changed, a constant ID item input must first 
be entered. The associated value may then be entered. A constant ID is 
valid if it has an entry in the COT. If the constant ID is invalid, a 
Class 5 error message is enabled. If the ID is valid, the constant value 
and constant ID are made available for display. 

Item entry request are communicated to the TM process through an item 
entry table. When scheduled, TM process indexes through processing 
eaeh non-zero entry. It is through this mechanism that multiple entries 
are processed. 

Subsequent. calls t.o TM can be requests to update various values or in
dicators for the requested parameter. If a request is made without a 
previous parameter or constant ID being entered, processing stops and 
a Glass 5 error message is enabled for display. It should be noted that 
a paramet.er ID entry is valid at all times and indicates to TM that all 

. subsequent parametric entries (prior to the next valid ID entry) are for the 
requested parameter or constant. Processing for each type of request is: 

"2 I ,:.) {(;> 
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Date: 110/16/19 
~age 3~3.1.2~2 

1. Limit ~alues - An existing limit value may be changed for any 
parameter that is processed by Fault Detection and Annunciation. 
(Each parameter may have up to three sets of Alarm Class 3 or 4 
limits and one set of Class 2 limits.) 

If a limit value is within valid range, the value is stored in 
the target table (LIT for EU and A nalog and PIT for Discrete). 
Analog limit values are converted .from engineering units to PCM 
counts prior to storage. All the new limit values are moved 
to the TM display buffer before control is returned to the con
trol segment. A Class 5 error message is output for an analog 
or EU limit value entry that is not within a valid range. 

2. Noise Filter - If the entered noise filter (max noise count) is 
not within the valid range (1 to 15) a Class 5 error message is 
enabled. If the max noise count is valid for this parameter, 
the max In' count field in the PIT entry for this parameter is 
updated and the current noise count associated with this param
.eter is reinitialized. The new max noise count is then moved 
to the Table Maintenance display buffer. 

3. Parameter Annunciation Status - The annunciation inhibit indicator 
in the PIT entry for this parameter is enabled or disabled accord
ing to the item entered. 

4. Constants Change - If an item entry is made to change a constant, 
this process accepts the value change for the parameter specified 
and updates the current value of the parameter'in the COT. This 
updated value is then made available for display. 

5. FDA Enable/Inhibit - The FDA Enable/Inhibit Indicator in the CMT is 
enabled or disabled according to the item entered. 

6. Checkpoin~ - The checkpoint item entry causes the predefined set of 
SM checkpoint data to be stored to mass memory. If the operation 
is successful, the current time and a 'success' indicator are dis- • 
played. If the operation is not successful, "fail" indicator is 
displayed. 

If there are no errors in the' last \, request, TM display update fiag is 
set on signaling HI to generate a fresh display. 

d. Outputs - Outputs from this module are specified in Table 3.3.1.2-1. 
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e. Module References - Process 

Date: : 10/16/79 
fage . 3. 3.1. 2-3 

Section Reference 

Forward Scaling 
Backward Scaling 

3.2.1.7 
3.2.1.8 

CALL 
CALL 

f. Module Type and Attributes 

~Cype : Program 

Attributes: N/ A 

g. ~remplate Refe:rences -

D INCLUDE TEMPLATE CZl COMMON 
D INCLUDE TEMPLATE CST TM CMT 
D INCLUDE TEMPLATE DIS-PLAY 

:0 INCLUDE TEMPLATE DNX BMS 

:0 INCLUDE TEMPLATE CDL_ANNUN 
D INCLUDE 'l'EMPLATE DMA MAC 
:0 INCLUDE TEMPLATE SFS:FOR_SCALE 
D INCLUDE TEMPLATE SBS_BACK_SCALE 
D INCLUDE TEMPLATE CSA SM CMT 
D INCLUDE CSAPIT 
D INCLUDE CSACDA 
D INCLUDE CSALIT 
D INCLUDE CSCCO'l'SRC 
D INCLUDE IOMACS 
D INCLUDE MMUMACS 
D INCLUDE SUMMACS 
D INCLUDE riMAl'IMACS 

D INCLUDE TEMPLATE CVN MMUTILITY 
D INCLUDE PROTMACS 

h. Error HandliE£ - None 

i. Constraints and Assumptions - None 

Systems Services Common Compool 
TM Communication Compool 
Systems Services Display Presentation 

and Control Routine 
Systems Services Application Moding 

and Sequencing Routine 
Systems Services Annunciation Control 
Systems Services Annunciation Routine 
Forward Scaling 
Backward Scaling 
Basic SM Communication Compool 
Parameter Information Table 
Current Data Array 
Limit Sense Table (LIT) 
Constants Table Source Member. 
Conta:Lns t[Cy--Macro-Flags------- .. ----
Contains MM Read/Write Macros 
Contains FCOS Checksum Generation Macros 
Systems~:rerVices--err6ranriunCiation 

macro replace statements 
Contains SM common buffer 
System services portection macros 
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TABLE 3.3.1.2-i Table MaintenarlCe Process 

ITEM I DESCRIPTOR ACT 

Parameter ID A.2.1 I/O 

Constant ID A.2.12 I/O 

COi1stant Value A.2.12,D.12 I/O 

Limi t Values A.2.1,D.9,A.2.8,D.8 I/O 

Current Noise Count('N' 
Count) 

A.2.1,D.11 I/O 

Maximum Noise Count A.2.1,D.ll I/O 

Annunciation Inhibit A.2.1,D.ll I/O 

FDA Enable/Inhibit A.2.11,D.6 I/O 
Indicator 

Checkpoint Status On A.2.11 0 
Display 

Checkpoint Time -.... A.2.11 0 
J:" 

Hard Fail Indicator A.2.1,D.1O 0 

Backward Scaling Call E.3.2.1.8 0 
List 

Alarm. Class System Services Fault I 
Message Parameter Table 
(FMPT) 

Limit Set In Use TM Display Buffer 0 
Indicators 

MODULE DATA LIST 

SOURCE/DESTINATION I HAL NAME 

I 

CRT/CRT 

I CSAS~ITA_P.\RM~D CSAS PITE P.\RM ID 
CSAS YITS =P.lliM =ID 

CRT/CRT CSAS COT SCALAR PARMID 
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CSAS=COT=IN'fEGERj'ARlHD 

CRT/CRT CSAS COT SC,lL VALUE 
CSAS-COT-DIS VALUE 
CSAS=COT3NT=VALUE 

CRT/CRT,SFD CSAS LIT Jh"lALOG LOH LIMIT 
CSAS-LIT-ANALOG-HIGH LnlIT 
CSAS=LIT=EU=LOH=LIMIT 
CSAS LIT EU HIGH LIMIT 
CSAS=PITS_LIM_STATES 

CRT/CRT,SFD CSAS PITA CUR N CT 
CSAS-PITE-CUR-N-CT 
CSAS=PITS=CUR=N=CT 

CRT/CRT,SFD CSAS PITA MAX N CT 
CSAS-PITE-MAX-N-CT 
CSAS=PITS=MAX=N=CT 

CRT/CRT,SFD CSAS PITA ALARM INH IND 
CSAS-PITE-ALAJL~-INH-IND 
CSASYITS=ALARM=INH=IND 

CRT/CRT,SPM CSAV_CMT_FDA-IND 

CRT CSTV_CHKPT_STATUS 

CRT CSTV_CHKPT_STATUS 

CElT CSAS PITA HARD FAIL 
CSAS-PITE-HARD-FAIL 
CSAS=PITS=HARD=rAIL 

STM FMPT. CLASS 

CRT 

" \ 

MML REQT. 
SYMBOL 

'\ 

D.7 
o 
o 
=-= .. 
o .., 
~ 

en 
i: 
c 
tD -Da _. -tD 
Q. 

~ 
(tI 
en 

== :if 
en 

'CI 
:D 
~ -_. 
n 
I» -0° 
:if 

'"<:It:1 
~ ~ 
" '" 
wI-' 
• 0 w--
• I-' >--,'" · --1\)-4 
I'" 
<:-



~ '- '
\.." 

N --... 
"'-..-J 

# 

15. 

16. 

17. 

18. 

19. 

20. 

21. 

22. 

23. 

24. 

25. 

26. 

27. 

28. 

29. 

30. 

31. 

32. 

33. 

34. 

35. 

36. 

37. 

TABLE 3.3.1.2-1 Table Maintenance Process (Cont'd) 

ITEM 

Active Limit Set 

(deleted) 
I I (deleted) 

PIT Index 

COT Index 

Number of Limit Sets 

Invalid Indicator 

Parameter Display Flag 

Parm Type 

Number of Limit Sets 
Save 

Class 2 Limit Indicator 

Class 0,3,4 Limit 
Indicator 

PIT Subindex 

Current Value 

Current Parm Status 

Parm Count 

Dummy, I/O Status 
For Limits 

ID Found Flag 

Item Table 

Item Type 

Constant Type 

ParmID (Display) 

Const ant ID (Display) 

DESCRIPTOR 

A.2.1 

A.2.11 

E 

I A.2.l 

E 

A.2.11 

TM Display Buffer 

E 

I: 
A.2.11 

A.2.7 

A.2.7 

A.2.1 

A.2.7 

E 

E 

E 

c-
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.... -~: 
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TN Display Buffer 

I i A.2.11 

I A.2.11 

ACT 
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L 
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I 

I 
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L 
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L 
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MODULE DATA LIST 

1 SOURCE/DESTINATION 
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CRT 

CRT/CRT,SFD 

CRT/CRT 

SFS 

SFS 

CRT 

SFS 

CRT 

CRT 

HAL NAME 

CSAS PITA ACT LIM SET 
CSAS:?ITE:ACT:LIM:SET 
CSAS_PITS_ACT_LIM_SET 

CSTS_CMT_PIT_INDEX 

STM _COT _ INDillC 

CSAS PITA LllI SET 
CSAS:PITE:LllI:SET 

STM_INVALID INn 

CSAV_CMT_PPRM_DSPLY 

CSTV CMT PARM TYPE - - -

STM_LIM_SET._SAVE 

STM_CLASS2_LIM_IND 

STM_CLASS034_LIM_IND 

CSTS_CMT-YIT_SUBINDX 

CSAS -YITP _NU1·LPARJ.\S 

STM _ ID ]OUND 

STM lTEN TABLE 

STM ITRM TYPE 

CSTV_CNT_CONST_TYPE 

CSTV -yARM_ID 

CSTV CONST·· ID 
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TABLE 3.3.1.2-1 Table Maintenance Process (Cont'd) 

ITEM DESCRIPTOR 

TN Uplink Active Flag A.2.11 

TM Uplink Error Flag I A.2.11 

SM Common Buffer in use I A.2.25 
Flag 

Common Buffer In Use I A.2.25 
Flag For Checkpoint 

Checkpoint Buffer I A.2.25 

Pointer To Next I E 
Available Halfword 

I/O Error Field I A.2.25 

Number Of Analog I A.2.1 
PIT Entries 

Number of EU PIT Entries I A.2.1 

Number of Parent Entries I A.2.1 
In PIT 

Parent Limit Value I A.2.1 

Time of Successful I E 
Checkpoint 

Size of LIT E 

Number of Words E 

Till Display Update Flag A.2.11 

Item Entry Table A.2.11 

Item Entry Integer Table IA.2.11 

Item Entry Scalar Table IA.2.11 

Item Entry Process Index IA.2.11 

Common Buffer Address lUI Compool Table CZl 
COMMON -

ACT 

I 

o 

1,0 

L 

o 

I 

I 

I 

I 

I 

1,0 

L 

L 

o 

I 

I 

I 

L 

I 

MODULE DATA LIST 

SOURCE/DESTINATION I HAL NAME 

SUL CSVB_T~LUL_ACTIVE 

SUL 

Various Users of the 
8M Common Buffer 

WID 

Feos 

CRT 

Feos 

STS 

STS 

STS 

UI 

\ 

CSTB_TN_ERR 

CDRB_COM~BUF_INUSE 

STM_COM_BUF-YREE 

CDRV _BLOCKS 

STM _BUFR _ IND 

CSZV ___ llW _ TSW 

CSAS_PITA_NUM_ENTRIES 

CSAS_PITE_NUM_ENTRIES 

CSAS_PITP_NL~_ENTRIES 

CSAS_PITP_LIMIT_STATUS 

CZIV_D..)IISSION_TIME$(l: ) 

STM_LIT_SIZE 

STM-,"lUM _SCALARS 

CSTV TM DISP UPD - - -

CSTV_ITEM_NO 

CSTV_ITEM_I 

CSTV_ITEM~S 

CSTV PROCESS~NDEX 

CZIV_MM_ADDR_TBL$2 
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E 

ACT HAL NAME 

STr.I_lIi-ulvl_ENTRIES 

REQT. MML 
SYMBOL 

ITEM 
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59 

60 

61 

62 

63 

64 

65 

66 

67 
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Cot 

Current Search Position 

Doublescalar Value 

PARM Blanking Bit 

TM PARM ID 

Entered ID 

Const Scal Blanking Bit 

Const Disc Blanking Bit 

Const Scal Value 

Const Disc Value 

COT Position Pointer 

E L 

E L 

A.2.11 o 

A.2.11 o 

E L 

A.2.11 o 

A.2.11 Q 

A.2.11 Q 

A.2.11 Q 

E L 

I ! , I 

CRT 

I 

CRT 
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Enter ) 

DO WHILE Perform Item 
Item Entries Processing 
Exist For (Fig.3.3.1.2-14) 
Processing 

I 
f' ) [p,rt.,m 'tom 

Entry Error Return 
Checking 

~ (Fig.3.3.1.2-2) 

I 
'--' 

-
If No DO CASE 

Then Input Errors On Item Type 
(Invalid Indi· From Item 
cator Off) Table 

S.,TM o;,p'J 
Update Flag 
To On Then 

r-

'F Err., r IFTM !\ 
(Invalid Indi. Then Uplink Active I 
cat or On) Flag = On 

EIs;;' 

Figure 3.3.1.:~-1. Table Maintenance Process 

I-

SetTM 
Uplink Error 
Flag To On 

Output Class 5 
Error Message 
Associated With 
V92XOO72X 

1 = Parameter ID 

2 " Limit 

3 ,= Noise Filter 

4 = Parameter 
Annunciator 

Status 

5 ,= FDA Status 

'F )_ 
Entry FDA 
Enable 

6 = Constant ID 

7 = Constant Value 

. 10/16/79 
3.3.1.2·-7 

Perform 
Parameter I D 
Validation 
Figure 3.3.1.2-3 

Perform 
Limit O1ange 
Figure 3.3.1 .2-4 

Perform 
Noise Filter 
Value O1ange 
Fjgure 3.3.1 .2-5 

-PerformParam-
eter Annunciation 
Status 
F19ure 3.3.1.2-6 

Set FDA Enable/ 
Then Inhibit Indicator Tc 

On In Basic CMT 

Set FDA Enable/ Else 
Inhibit Indicator Tc 
joff In Basic CMT 

Perform 
Constant ID 
Validation 
Figure 3.3.1.2-7 

Perform 
Constant Value 
Change 
Figure 3.3.1.2-8 

8 = Checkpoint Execute Perform 
Checkpoint 
Execute 
Figure 3.3.1.2-9 

REPRODUCIBILITY Of!' THB 
ORIGINAL PAGE IS l'eV)R 
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Set Invalid 
Indicator 
To Off 

I 
IF Item Entry 
Is Limit, Noise 
l"ilter, Or Param\ 
Annun Stat And 
Parm Id Is 0 

IF Item Entry 
No. A Class 2 

I 

~ 

E 

T Limit, Noise \ 
...... ,.......-1 

Filter, Or Param/ 
Annun Stat And 
Class 2 Limit 
Indicator Is 
Off 

E 

Set Invalid 
Indicator To 
On (Parameter 
Id Not Pre-
viously 
Entered) 

IF Item Value 
Is An Invalid 
Constant 
Discrete 

Set Invalid 
Indicator To 
On (Parm Not 
A Class 2) 

IF Item Entry 
No. A Class 0, 

Set Invalid 
Indicator To On 

,...L 
(Invalid Dis-
crete Constant) 

IF Item Entry 
Is A Constant 

E Value And 
Const Id Is 0 

Set Invalid 
Indicator To On 

T (Parm Not A 
~ Class 0,3,4) 

IF Limit Set 
Number> Number 

E 3,4 Limit, Nois \ 
Filter, Or Parm ,~~~ 

Of Limit Sets 
Save 

Annun Stat And 
Class 0,3,4 
Limit Indicator 
Is Off 

IF Item Entry 
No. A Discrete 
High Limit 

Set Invalid 
Indicator To On 

T (Constant Id 
..-- Not Previously 

Entered) 

}-

Set Invalid 
Indicator To 

T On (Invalid 
Limit Set For 
Parm) 

/
~~T~ Set Invalid Indicator To 

On (Invalid Limit High 
For Discrete) 

~ __________ -J r-----------~ 

IF Item Entry No 
A Discrete Limit 
Value Not Equal 
To 0 Or 1 

T 

Set Invalid 
Indicator To On 
(Invalid Dis
crete Limit 
Value 

Figure 3.3.1.2-2. Item Entry Error Checking 
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Clear Display 
Buffer Of Previous 
Data 

Set Parm ID 
ToO 

DO FOR 

I 
i 

All Entries In Analog 
Section Of PIT While 
TM Parm 10= a 

DO FOR 
All Entries In Discrete 
Parent Section Of PIT 
While TM Parm ID = 0 

DO FOR 
All Entries In EU 
Section PIT While 
TM Parm ID = 0 

If TM Parm 
ID l"'0 

Then 

Else 

Save Following 
if 
Parameter ID Entry 
Matches Parameter 
ID In PIT 

Then t Set Blanking H e Parameter Type Analog 
Bit Off (HEX '0000' In Parm Type I-
TM Parmeter 10 = I" PIT Entry In PIT Index 
Entered Parm 10 e No. Of Limit Sets In 

~ Number Of Sets In Save 

IF Next PITA )1 Set Class 2 
Entry Has Same . Limit Indicator 
Perm 10 On 
(Dual Limits) _ LB ______ _ 

I 

if 
Then 

I--

Save Foil owi ng: 
e Parameter Type EU IF Next PiTE 

In Parm Type Entry Has Same 
I) PIT Entry In PIT Index Parm ID 

Set Class 2 
Limit Indicator 

Parameter 10 
Entry Matches 
Parameter 10 
In PIT 

" Set Blanking Bit 
Off (HEX '0000') 

e TM Parmeter I D = 
Entered Parm 10 

On " No. Of Limit Sets In (Dual Limits) , 
Number Of Sats Save 

r :av~a~e~!O~~: Discrete I 
In Parm Type 

DO FOR if ~ I e Set Blanking 
All Discretes In Parameter 10 Then Bit Off (HEX '0000') 
Parent Group Entry Matches III TM Parameter 10 = t--
While TM Parm Parameter 10 Entered 'Parm iD 

• Put Parent Location 
In PiT Index 

• Discrete Lecation In 
PIT Sub Index 10=0 In PIT, 

Set Invalid 
Indicator 
To On 

Perform Build 
Display Buffer 
Figure 3.3.1.2-12 

Set Parameter 
Display Flag 
To On 

• No. Of Limit Sets In 
Number of Sets Save 

[

Para_meter Display Flag Signals The 
~ TM Cyclic Update Process To Update 

-- Parm Value, Status, And Active 
Limit Set 

Figure 3.3.1.2-3. Parameter IOValidation 
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If 
Analog 
(Type Is 1) 

Then 

For ClasS' 0, 3, 4. ('tem 
Entry No. U'se PIT Index 
For PIT Record Otherwise 
Use PIT Index Plus PH 
Index Add 

Else ---

If Active 
Limit Set = 
limit Set 
Entered 

I 
Store 'Should 
Be'State In 
Proper DMST 
Entry Of PIT 

I 

Update Display 
Buffer With 
Entered Value 

Initialize 
Backward 

. Scaling 
CALL List 

CALL 
Backward 
Scaling 
Figure 3.2.1.8-l 

If Within 
Scale Range 
-512 To 511 

LIMIT SET UPDATE TABLE 

Item Limit Low High 
En~~ Class Limit Limit 

2 1 0,3,4 
3 1 0,3,4 
4 2 0,3,4 
5 2 0,3,4 
6 3 0,3,4 
7 3 0,3,4 

11 1 2 
12 1 2 

.If If Within Then EU Range -99999.99 
(Type Is 2) $. EU::; +99999.99 

Then If Hard Store 'Should 
Then Not Be' State 

Fail Indicator / In 'Mask 2' 
On Of PIT 

Store 'Should 
Else Be' State In 

'Mask 2' 
Of PIT 

• Figure 3.3.1.2-4. Limit Change Check 

Then 

Else 

Then 

Else 

10/16/79 
3.3.1.2-10 

Enter Limit 
Value In limit 
Table And 
Display Buffer 

Set 
Invalid 
Indicator 
On 

[Hndex For Lit 
,Obtained From 
PIJ Record 

'" , 

Enter Limit 
Value In limit 
Table And 
Display Buffer 

Set 
Invalid 
Indicator 
On 

/" 
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If 
Entered Max Noise 
Count Out Of Limits )~---I 
N < 1 Or N >15 

Then 

Else 

Else 

Set invalid 
Indicator On 
(Out Of Limits) 

if Type 
An An;llnn 

(TYP~I~:; 1) 

if Type 
Is EU 
(Type. ~ 2) 

Figure 3.3.1.2-5. Noise Filter Value Change 

Else 

Enter In Analog Section Of PIT 
. (PIT Index Points To Record) 

~ 

if 
Noise Value 
A Class 0, 3, 4 
(Item No.8) 

Else 

if Then 

• Value In Max Noise Count 
• Zero In Current Noise Count 
e Off To Hard Fai! (Qass 0,3,4) 
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if Item No. 
< 14 (Class 
0,3,4) 

Then 

Else 

If Type 
Is Analog 
(Type = 1) 

Place Annun Status 
In Display Buffer 
(Class 0, 3, 4) 

if Type 

Then 

Else 

Class 0, 3, 4 PITA 
If Item" No. = 9 
Annun Inhibit = Off 
If Item No. = 10 
Annun Inhibit = On 

If Type 

lO/l6/19 
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Class 0, 3, 4 PITE 

Is EU 
(Type = 2) 

Then If Item No. = 9 
h---I Annun Inhibit =·Off 

If Item No. 10 
Annun Inhibit = On 

Else 

Class 2 PITA 

Class 0, 3, 4 PITS 
If Item No. = 9 
Annun Inhibit = Off 
If Item No. = 10 
Annun Inhibit = On 

Is Analog 
(Type = 1) 

Then If Item No. = 14 
I-r----t Annun Inhibit = Off 

If Item No. = 15 
Annun Inhibit = On 

Place Annunciation 
Status In Display 
Buffer (Class 2) 

Else if Type 
Is EU 
(Type = 2) 

Then 

Else 

Figure 3.3.1.2-6. Parameter Annunciation Status 

Class 2 PITE 
if Item No. = 14 
Annun Inhibit = Off 
if Item No. = 15 
Annun Inhibit = On 

Class 2 PITS 
If Item No. = 14 
Annun Inhibit = Off 
If Item No. = 15 
Annun Inhibit = On 
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Figure 3.3.l.2-7 Constant ID Validation 
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IF 
Type = Integer 

(Constant Type=l 

Then • ~nter Constant Value In 
Integer Section Of COT 

• Copy Entered Value Into 
Const Scal Value 

IF 
~ ~ - Type = Scalar hen • Enter Constant Value In 

Scalar Section Of COT 
(Constant Type=2 

T IF Entered Value 
r-=- = 1 

• Copy Entered Value Into 
Const Scal Value 

E IF ;~ ~ Type = Discret 
(Constant Type=3l 

Thea' Set COT Discrete Value 
To 1 

• Set Const Disc Value To 1 

• Set COT Discrete Value 
To 0 

• Set Const Disc Value To 0 

• Enter Constant Value In 
Double Scalar Section Of1 
COT 

• Copy Entered Value Into 
Const Scal Value 

Figure 3.3.1.2-8 Constant Value Processing 

\10/16/79 
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Set Invalid 
Indicator 
To Off 

I 
Issue Reserve 
Macro For SM 
Common Buffer 

~--..-..-.-IF SM Common 
Buffer Free 
Flag Is On 
(Buffer Free) 

I-

eserve Macro 
1. Turns On In Use Flag And 

Free Flag If Buffer 
Available. 

2. Turns Off Free Flag If 
Buffer Unavailable 

Store Common 
Buffer MM Add.,.. 

Tress In Data 
~--~ Area For Write 

MACRO 

• Blank Check
point Status 
On Display 

• Set TM DISP 
UPD Flag = On 

(Reset By UI) 

E 
'--

Set Invalid 
Ind = On 
(Initiate Out
put Of Class 
5 Msg) 

Figure 3.3.1.2-9. Checkpoint Execute 

i 
·10/16/79 
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Perform 
Data Store 
Figure 
3.3.1.2-10 
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• Compute Size Of LIT 
• Move LIT Into Check

point Buffer (MM 
Common Buffer) 

I 
Perform PIT 
Data Store 
Figure 3.3.1.2-11 

...___..........a...l-----_, 
• . Compute Number Of Words To Move 

. In Double Scalar Portion Of The COT 
• Move Scalar Constants To Check

point Buffer 
• Set Up Pointer lio Next Available 

Halfword In Checkpoint Buffer 

I 
• Move Discrete Constants To Check

point Bufff3r 
.. Set Up Pointer To Next Available 

Halfword In Checkpoint Buffer 

I 

I 

• Move Interger Constants To Check- , 
point Buffer 

II Set Ur.) Pointer To Next Available 
Haifword'in Checkpoint Buffer 
FOlr Checksum Generation 

__ ..... 1_-
Obtai n Mission 
Time And Put 
Into Chkpt 
Buffer -, 

I 

[1 Clear I/O Error Field 
• Issue FCOS Macro 
To Write Entire Checkpoint 
Buffer 
To MM (CHKIO) 

1 
If 
i/o Error Field 
t- 0 (MM Write 
Error) 

I 
Issue Macro 
To Free SM 
Common Buffer 

Set TM Display 
Update Flag 
To on 

Then 

Else 

Checkpoint 
Status On 
Display = 
'FAIL' 

Checkpoint 
Status On 
Display = 
'GOOD' 

I 
·i 

M 

Figure 3.3.1.2-10. Data Store 
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• Ze[() Chkpt Time On Display And!n 
In MM Buffer 

• Set Chkpt Op Success Flag = Off 
(For Dill 

• Issue FCOS Macro To Write Zeroed 
Chkpt Time To MM 

• Set Time Of Successful Chkpt 
(Mission Time) For Display = 
Chkpt Time In MM Buffer 

• Chkpt Op Successful Flag = 
On (For D/L) 

I 

j 

I 



Set up po,n,,] 
To Last Entrv 
Moved From 
LIT To Check-
point Buffer 

DO FOR 
I = 1 To Number 
Of Analog PIT 
Entries 

DO FOR 
I = 1 To Number 
Of EU PIT 
Entries 

DO FOR 
I = 1 To NumblH 
Of Parent Entries 
In PIT 

Increment Pointer 
To Next Available 
Halfword In 
.Checkpoint Buffer 

[,n",,,,,n, Pointe, 
To Next Available 
Halfword In 
Checkpoint Buffer 

DO FOR 
Each Discrete 
In Parent 

, 3.3.1.2-17 

Store PIT Analog 
. Vallue In Checkpoint 
Buffer: 
• MAX N-CT 
• ANNUN INH IND 

Store PIT EU Values 
In Checkpoint Buffer: 
• MAX N-CT 
• ANNUN INH IND 

Increment Pointer Store Discrete Values 

To Next Available In Checkpoint Buffer: 

Halfword In .' • MAX N-CT 

Chockpoint Buffer • ANNUN INH IND 

• LIMIT VALUES 

REPROD UCIBILlTY OF THE 
ORIGINAL PAGE IS POOR 

Figure 3.3.1.2-11. Pit Data Store 
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Set PIT Index Add To 0. 
Set Class 0, 3, 4 And Class 
2 Limit Indicator To Off 

I 
if 
Indexed PIT Record 
A Class 0, 3, 4 Entry. 
(01eck FMPT Entry) 

Perform Class 2 
Build Display 
Buffer 
(Figure 3.3.1.2.13) 

,Then I Set Class 0,3,4 
Limit Indicator 
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I 
IF 
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Analog I Then 
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PIT To Display Buffer Scaling Call List 
• Noise Filter For All Limit 

~ Set Class 2 
Limit Indica
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• Parm Annun Status . Values 

IF 
~ Type Is 

EU 

I Then 

~ 

Move Data From EU 
PIT To Display Buffer 
• Noise Filter 
• Parm Annun Status 

Move Data From Discrete 
PIT Subentry Table To 
Display Buffer 
• Noise Filter 
• Parm Annun Status 
& Limit Values 

Figure 3.3.1.2-12. Build Display Buffer 
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r . Initialize For- I I Call Forward I 
1-1--....... - ward Scaling I I Scaling 
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Access Item Entry Inputs 
In Item Tables Using 
Item Entry Process Index. 
Store Acquired Values 
In Local Store. 

I 
Zero Current 
Item Entry In 
Item Table 

I 
Increment Item 
Entry Process 
Index By 1 

I 
IF Item Entry 
Process Index 
> 8 

Figure 3.3.1.2-14. Item Processing 

I 
Date i 10/16/'T9 
Page 3.3.1. 2-20 

Set Item 
Entry Process 
Index To 1 
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Date: 10/16/79 
Page 3.3.1. 3-1 

3.3.1.3 Table Maintenance Cyclic Parameter Update (STC_CYCL_UPDTE) 

The Cye1ic Parameter Update provides for the display buffer update once every 
two seconds. 

a. Control Interface - The cyclic update module is scheduled by the Table 
Maintenance Specialist Function Control Segment at a rate of once every 
ti-TO seconds. 

INVOCATION: SCHEDULE STC_CYCL_UPDTE AT PHASE STC PRIORITY (PRIO_STC), 
REPEAT EVERY TIME STC. 

b. Inputs - Inputs to this module are specified in Table 3.3.1. 3-1. 

c. Process Description - The control flow for this module is·shown in 
Figure 3.3.1. 3,-1. The di splay buffer is updated as long as the param
eter display flag is turned ON. This flag is initially turned OFF by 
the TM control unit and is turned ON by the TM module when the first 
parameter ID is entered by the crew. The class 0/3/4 Limit indicator 
hI a flag in the TM display buffer and is set ON or UFF by the 'I'M 
module. The active Limit set (1,2, or 3) is entered into the display 
buffer if the class 0/3/4 Limit indicator is ON. 

The analog, EU, or discrete data is updated, depending on the parameter 
type. 

The parameter type is an integer value in the display buffer. A value 
of 1 indicates an analog type, a 2 an EU type, and a 3 a discrete type. 
The data that is updated are the parameter value, status and active 
Limit set indicator. 

d. Outputs - Outputs from this module are specified in Table 3.3.1. 3-1. 

e. Module References -

Process. Section Reference 

Forward Scaling 3.2.1.7 CALL 

f. Module Type and Attributes: 

Type: Program 

Attributes: N/A 

1\ 't" :) p 
(',/ , , 

337 
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g. Template References: 

D INCLUDE CSAPIT 
D INCLUDE CSACDA 
D INCLUDE TEMPLATE CST TM CMT 
D INCLUDE TEMPLATE SFS FOR SCALE - -

h. Error Handling - None 

i. Constraints and Assumptions - None 

Date: 10/16/79 
Page 3.3.1.3-2 

Parameter Information Table (PIT) 
Current Data Array (CDA) 
TM Communication COMPOOL 
Forward Scaling 

/~----
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TABLE 3.3.1.3-1 Cyclic Parameter Update 

ITEM DESCRIPTOR ACT 

?arameter Display Flag A.2.11 I 

Active Limit Set A.2.1 I 

PIT INDEX TM Display Buffer I 

PIT SUBINDEX TM Display Buffer I 

Class 0/3/& 
Limi t Indicator 

TM Display Buffer I 

I 

MODULE DATA LIST 

HAL NAME 
I 

MML SOU RCE/DESTI NATION i 
! 

STM CSAV_CMT_PARM_DSPLY 

STM CSAS PITA ACT LIM SEl' 
CSAS-PITE-ACT-LIM-SEl' 
CSAS=PITS=ACT=LIM=SET 

STM CSTS_CMT_PIT_INDEX 

STM CSTS_CMT_PIT_SUBINDX 

STM CSTV_CLASS03&_LIM_IND 

REQT. 
SYMBOL = o 
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I 
IF 
Parameter 
Display 
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I 
Return 

Then if Then 
Type Analog 
(Type = 1) 

i 

Else 

~ 

PIT Index Points To The 
Following Data: 
• Parm Value (CDA) 
• Status (CDA) 
• Active Limit Set (PIT) 

~ 

Initialize Forward Call For- Enter Parm 
Scaling Call List t-- ward Scaling I-- Status In 
For Parameter Value Figure 3.2.1.7-1 Display Buffer 

DOM"d s,,";'. PI~, Output EU Values 
In Display Buffer 

I 

if Then 
Enter Display if 

Type EU Buffer A Class 0, 3, 
r-- I--

(Type = 2) • Parm Value 4 Limit Indi-
• Parm Status cator On 
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if 
Buffer A Class 0, 3 
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• Parm Status 
4 Limit Indi-
cator On 

Figure 3.3.1.3-1. Cyclic Parameter Update 
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3.3.2 Subsystem Configuration Management 

10/16/79 
3.3.2-1 

The Subsystem Configuration Management (SCM) function provides the capability 
to compare lists of specified parameters with predefined condigurations. SCMis 
a Specialist Function controlled via item entries from the SCM display. 

3.3.2.1 SCM Specialist Function Control Segment (SCS_SPEC) 

The Su"bsystem Configuration Management Specialist Function Control Segment 
acts as the interface between the crew and the SCM process and controls execution 
of the SCM processes. 

a. Control Interface - The SCM Control Segment is SCHEDULE'd by the User 
Interface Sequence Request Processor (DMC_SEQ_REQ_PROC) upon user re
quest. 

Invocation: SCHEDULE SCS SPEC PRIORITY(PRIO_SCS) 

b. Inputs - Inputs to this module are spec:1.fied in Table 3.3.2.1-1. 

c. Process Description - The control flow for this module is shown in 
Figure 3.3.2.1·-1. The SCM Specialist Flllction calls the SCM Initiali
zation/Cleanup module to initialize the SPEC controlled display vari
ables. The SCM Display is presented and the current SCM list ID is 
enabled. The system then waits for selection of a new OPS, new SPEC, 
RESUME, or an item entry. If there is an item entry, the SCM process 
is scheduled to perform the process associated with that item entry. 

d. Outputs - Outputs from this module are specified in Table 3.3.2.1-1. 

e. Module Referenees - Process Section Reference 

SCM Process 
SCM Initialization 

3.3.2.2 
3.3.2.3 

SCHEDULE 
CALL 

f. Module Type and Attributes 

Type: Program 

Attributes: N/A 

g. Template References 

D INCLUDE TEMPI~TE CZl COMMON 
D INCLUDE TEMPLATE DIS PUY 
D INCLUDE TEMPLATE DNX EMS 
D INCLUDE TEMPLATE CSC CSM CMT 
D INCLUDE DAG#RAM 
D INCLUDE DCG#RAM 

Systems Services Common Compool 
Display presentation and Control 
Application Moding and Sequences 
SCM DISPUY PARAMETERS 
Common grammar macro set 
SPEC Control Segment grammar macro set 
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D INCLUDE DDG#RAM 

D INCLUDE ZPRIOTIM 

h. Error Handling - None 

i. Constraints and Assumptions 

10/16/79 
3.3.2-2 

Allows references to MCDS keyboard 
inputs 
Contains REPLACE names for baseline 
priorities, phasing, and rates of 
scheduled processes 

1, Item entries entered while the SCM Process is processing a previous 
entry are ignored. 

2. There is no attempt to 'lock out' SPEC termination if the SCM 
Process is still active when SPEC termination is requested. 
Therefore, the 'SUCCESS/FAIL' indicator associated with SCM MM 
write would not be visible to the user since the SPEC display 
is overlayed at termination before the 'SUCCESS/FAIL' indicator 
can be updated. 
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TABLE 3.3.2.l-i SCM Specialist Function Control Segment 

ITEM DESCRIPTOR ACT 

Item Entry· E I 

Item Indicator A.2.11, D.16 0 

Limi ts/States A.2.11, D.16 0 

List ID A.2.11, D.16 0 

Parm ID A.2.11, D.16 0 

Spec Table Pointer A.2.11.2 0 

Item Entry Table A.2.11.2 0 

MODULE DATA LIST 

SOU RCE/DESTI NATION HAL NAME I 
CRT I I 
SCM CSCV_CMT_ITEM_NO 

SCM CSCV CMT LOW LIMIT 
CSCV_CMT_HIGH_LIMIT 

SCM CSCV_CMT_LIST_ID 

SCM CSCV_CMT_PARM_ID 

SCM TBL_WR_IDX 

SCM SCM_ITEMyBL 
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Program Su bsystem 
Configuration 

Management SPEC 

CALL SCM 
Initialization/ 
Cleanup 
(Fig 3.3.2.3-1) 

DISPLAY 
Subsystem 
Configuration 
Management 
Display 

DO UNTIL 
- SPEC Resumed 
-New OPS 
-New SPEC 

Close Subsystem 
Configuration 

Management SPEC 

WAIT FOR 
-New OPS 
-New SPEC 
-Item Entry 
- Resume 

IF 
item 
Entry 

* 
* 

Place 
Data 
In 
COMPOOL 

lO/l6/19 
3.3.2-4 

SCHEDULE Process To 
• Validate And Acquire 

List Requested 
• Execute Compare 
• Update List With 

Change Data 
• Execute Change To 

Mass Memory 
(Fig. 3.3.2.2·1) 

Figure 3.3.2.1" 1. Subsystem Configuration Management Specialist Function Control Segment 



BOOK: OFT SM Detailed Design Specification 

10/16/79 

3.3.2.2-1 

3.3.2.2 Subsystem Configuration Management Process (SCM_SDB_CONFIG_MAN) 

Subsystem Configuration Management (SCM) provides the capability to compare 
specified analog, ED, and discrete parameters with predefined configurations as 
defined in SCM lists. SCM is controlled by item entry from the SCM display. 

a. Control Interface - The SCM module ,is SCHEDDLE'd by the SCM 
Control Segment to process item entries. 

b. Inputs - Inputs to this module are specified in Table 3.3.2.2-1. 

c. Process DeBcription - The control flows for this module are 
shown in Figures 3.3.2.2~1 through 3.3.2.2-17. The SCM module 
determines which proceBs to perform based on the item entry. 
There are five processes as follows: 

1. Select list to be used - When a valid list is selected it is 
read from Mass Memory if it is not already core resident and 
the new list ID is made available for display. If the list 
selected is invalid then an error message is enabled for dis
play. 

2. Execute List Compare - When a comparison is requested (re
gardless of whether a list is selected), the discrepancy 
message buffer and downlist buffer are cleared. The acqui
sition of the SCM data values by basic data acquisition and 
the Special Process data acquisition is independent of the 
SCM process. This data will reside in the CDA or SPINB and 
will be pointed to directly out of the SCM list. ICC data 
is requested by ICC Data Acquisition (Figure 3.3.2.2-4). If 
the ICC data is not acquired by some predetermined time 
those values are marked as invalid. The acquired values are 
compared with the predefined SCM list limits and discrepancies 
are noted and made available for display. Discrepancy 
messages are also generated for parameters with invalid status 
indicators. The parameter IDs of each parameter that 
generates a discrepancy message are added to the downlist 
buffer. Invalid status indicators, for values with I/O errors, 
and desired state, for discretes, are also made available for 
display at this time. The process is terminated when ten (10) 
discrepancies are found or the list is completed. If no 
discrepancies are found, a single "all good" message is enabled 
for display. 

OHJGJNAL PAGL': is 1'(0):, 



BOOK: OFT SM Detailed Design Specification 

10/16/79 
3.3.2.2-2 

3. Request display of a particular parameter and its ·lirriits
When a parameter ID is requested the current SCM list is 
searched. If the ID is found its limits are made available 
for display. If they are not found an error message is 
enabled for display. 

4. Change limits - If the parameter ID has been previously 
entered the new limits are moved into the SCM list re
placing the old. In the case of a discrete, the new 
desired state text is made available for display. If the 
parameter ID has not been entered, an error message is 
enabled for display. 

5. Write current list to Mass Memory - The success/fail in
dicator is blanked and the list written to Mass Memory. 
The SCM software ensures that the Mass Memory initializa
tion copy of the SCM list is not overwritten. When the 
write is complete, FCOS reads the data back into main 
memory, compares checksums of the write and read operation, 
then returns a status in the write status field of the FCOS 
write macro. This status, field is interpreted by SCM and the 
success/fail indicator is set and made available for display. 

d. Outputs - Outputs from this module are specified in Table 3.3.2.2-1. 

e. Module References - DMA MAC - A system software external procedure 
called when a class 5 error message is enabled by FMPT_CLASS5 macro. 

f. Module Type and Attributes 

Type: Program 
Attributes: N/A 

g. Template References -

D INCLUDE CSCSCMT - SCM TEXT DICTIONARY 
D INCLUDE CSCSCAT - SCM ADDRESS TABLE (SCAT) 
D INCLUDE TEMPLATE CSC_CMT_SCM - SCM DISPLAY PARAMETERS 
D INCLUDE TEMPLATE CSZ_ICC_CMT - ICC INPUT BUFFERS AND FLAGS 
D INCLUDE TEMPLATE CDL ANNUN - SYSTEM SERVICES ANNUNCIATION COMPOL 
D INCLUDE DM#MACS - SYSTEM SERVICES ERROR ANNUNCIATION MACRO 

REPLACE STATEMENTS 
D INCLUDE TEMPLATE CZ2_COMMON~CM ICC/UI FLAGS 

h. Error Handling - None 
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i. Constraints and Ass~tions -

10/16/79 
3.3.2.2-3 

1. Item entries made while the SCM program is busy with a 
previous item entry are ignored by the SCM control segment. 

2. Any ICC data input errors caused all ICC parameters to be 
marked invalid. 

REPRODuCIBnXry OF THE, 
ORIGINAL PAGB IS POOR 



TAI!ILE 3.3.2.2-1 Subsystem Configuration Management MODULE DATA LIST 

fI ITEM DESCRIPTOR ACT SOU RCE/DESTI NA TI ON 

1 Item Indicator A.2.11, D.16 I SCS 

2 Parm ID A.2.11, D.16 I SCS 

3 Limits/States A.2.11, D.16 I SCS 

4 List ID A.2.11, D.16 I SCS 

5 SCM List A.2.l4 I MMU 

6 Error Message Text A.2.l5 0 CRT 

'7 Limits/States A.2.l4 I 

8-9 (deleted) 

10 Downlist PAPMID A.2.11.2 0 DL 

lOA PARMID 1 A.2.11.2 0 DL 

\~ lOB PARMID 2 A.2.11.2 0 DL 

". lOC PARMID 3 A.2.11.2 0 DL 
'=::~ 

lOD PARMID 4 A.2.l1.2 0 DL 

lOE PARMID 5 A.2.11.2 0 DL 

lOF PARMID 6 A.2.11.2 0 DL 

lOG PARMID '7 A.2.11.2 0 DL 

10H PARMID 8 A.2.11.2 0 DL 

101 PARMID 9 A.2.11.2 0 DL 

10J PARMID 10 A.2.11.2 0 DL 

11 I Discrepancy Message Line I A.2.ll.2 I 0 I CRT 
11.4. Discrepancy Message 1 

.4..2.11.2 0 
CRT 

11E Discrepancy Message 2 
A.2.11.2 0 CRT 

11C Discrepancy Message 3 
A.2.11.2 0 CRT 

\ 

HAL NAME I MML 

CSCV_CMT_ITEM_NO 

CSCV_CMT_PARM_ID 

CSCV CMT LOW LIMIT 
CSCV3MT_HIGH_LIMIT 

CSCV_CMT~IST_ID 

CSCS_LIST_ID 

CSCD _SCM_TEXT 

CSCV_CMT_DOWNLIST(I) I 
CSCV_CMT-P0WNLIST(l) V93Ul951C 

CSCV_CMT_DOWNLIST(2) V93Ul952C 

CSCV_CMT_DOWNLIST(3) V93Ul953C 

CSCV_CMT-P0WNLIST(4) V93Ul954c 

CSCV_CMT_DOWNLIST(5) V93Ul955C 

CSCV_CMT_DOWNLIST(6) V93Ul956c 

CSCV_CMT_DOWNLIST('7) V93U195'7C 

CSCV_CMT_DOWNLIST(8) V93Ul958C 

CSCV_CMT_DOWNLIST(9) V93Ul959C 

CSCV_CMT_DOWNLIST(lO) V93U1960c 

CSCV_CMT_DISPLAY_ERROR(I) I 
CSCV CMT DISELAY 
ERROR(l)- - V92Ul961C 

CSCV CMT DISPLAY 
ERROR(2)- - V92Ul962C 

CSCV CMT DISPLAY 
ERROR(3) - V92Ul965c 

REQT. 
SYMBOL 

c 

I I 

1 

~. 
o 
,.:: 

o .., 
-I 
en 
3: 
c 
C'D -AI 

C'D 
CI.. 

C 
C'D 
til 

= ::::I 
(I) 

"C 
CD 
n -n 
I» -Q 
::I 

w :f-' 
0 

;.v ---!-" 

'" G . ---
f\) '-.:: 
[ 'D 

.co-
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~ 
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llD 

llE 

llF 

110 

10H 

101 

10J 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

TABLE 

ITEM DESCRIPTOR 

Discrepancy Message 4 
A.2.11.2 

Discrepancy Message 
A.2.11.2 

Discrepancy Message 6 
A.2.11.2 

Discrepancy Message 7 
A.2.11.2 

Discrepancy Message 8 
A.2.11.2 

Discrepancy Message 9 
A.2.11.2 

Discrepancy Message 10 
A.2.11.2 

Display PARM Status A.2.11.2 

Display PARMID A.2.11.2 

Display Should Be State I A.2.11.2 

Item Table E 

Item Type E 

Error Indicator E 

Number Discrepancies 

Display Low Limit 

Display High Limit 

(Deleted) 

Display Success/Fail 

FCOS Read/Write Macro 
Call List 

'{rite Status 

l1H Address 

I 

E 

A.2.11.2 

A.2.11.2 

A.2.11.2 

E 

E 

E 

o""d 
>;;:d'" _8. 
o '" _>;;:d 
ZO 
~tj 
rd o 
'l:!5j 
~Or 
tS~ 
_r-< 
w 

o 
~r:tj 
,-., .....:l 

~t::O 
tT.l 

MODULE DATA LIST 

ACT SOU RCE/DESTI NATION 

o CRT 

o CRT 

o CRT 

o 
CRT 

o CRT 

o CRT 

o CRT 

o CRT 

o CRT 

o CRT 

L 

L 

L 

L 

o CRT 

o CRT 

o CRT 

o 

I/O Macro Call List 

o Macro Call List 

HAL NAME 

CSCV CMT DISPLAY 
ERROR(4)-

CSCV CMT DISPLAY 
ERROR(5)-

CSCV CMT DISPLAY 
ERROR(6)-

CSCV CMT DISPLAY 
ERROR(7)-

CSCV GMT DISPLAY 
ERROR(8)-

CSCV CMT DISPLAY 
ERROR(9)-

CSCV CMT DISPLAY 
ERROR(lO) 

1 
I 

CSCV_CMT-PISPLAY_STATUS(I) 

CSCV_CMT_DISPLAY_PARMID 

CSCV_CMT_DISPLAY_STATE 

SCM_ITEM _TABLE 

SCM ITEM TYPE 

SCM_CLASS5_ERROR 

SCM_NUM_DISCREP 

CSCV_CMT_DISPLAY_LOW VAL 

CSCV_CMT_DISPLAY_HIGH VAL 

CSCB_CMT_DISPLAY_S/F 

MML 

V92Ul964C 

V92'J1965C 

V92Ul966c 

V92Cl967C 

V92Ul968c 

V921;1969C 

V92Ul970C 

V92Xo067X 

1 REQT. 
SYMBOL co 

o 
o 
:,:: .. 
o 
~ 
~ 

en 
3: 
CI 
~ -~ 
~ 
c. 
CI 
~ 
en 
cC" 
= 
en 

"C 
CD 
n -n 
~ -;' 
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"jt::! 
P 9' 
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m co 

w~ 
• 0 
w~ 

f\)C'\ . ~ 
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26 

27 

28 
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32 

33 
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36 

37 

38 

39 

40 

41 

42 

43 

44 

45 

46 

47 

48 

49 

50 

TABLE 3.3.2.2-1 Subsystem Configuration Management (Cont'd) 

ITEM DESCRIPTOR ACT 

; to SCML Buffer E 0 

IFW Flag E 0 

ENABLE/INHIBIT FLAG E I 

Parameter I/O Status A.2.17, A.2.22 (SCMINB) I 

Compare Error E L 

SCML Should Be STATE A.2.14 I 

Discrepancy Text A.2.15 I 

Desired State Text A.2.14 I 

Parameter A A.2.14 I 

Parameter B A.2.14 I 

Parameter A Value A.2.10, A.2.17 I 

Parameter B Value A.2.10, A.2.17 I 

P~~ A Should Be STATE A.2.14 I 

PARM B Should be STATE A.2.14 I I 

#_IN_DISCRETE_SECTION A.2.14 I 

#_IN_3POS_SECTION A.2.14 I 

# _ IN_EO _SECTION A.2.14 I 

E.U. VALUE A.2.10, A.2.17 I 

Found Flag E L 

SCML_PARMID A.2.14 I 

SCML_SAVE E L 

Section INDICATOR E L 

A_FLAG E L 

3POS_ERROR E L 

SCM ICC Event Flag E I 

MODULE DATA LIST 

SOU RCE/DESTI NATION HAL NAME 

Macro Call List 

ICC_CSCV_ICC_MSG 

ICC Call List ENABLE _SCM_DATA _MSG 

SCS 

SCM_COMPARE_ERROR 

MMU CSCS_DISC_STATE 

MMU CSCS_TEXT 

MMU CSCS DISC SWO 
CSc"~LDISC_SWl 

MMU CSCS_3POS_PARMIDA 

MMU CSCS_3POS_PARMIDB 

SGA, SCM, SSD CSCS_3POS_PARVALA 

SGA, SCM, SSD CSCS_3POS_PARVALB 

MMU CSCS_3POS_STATEA 

MMU CSCS _3POS _STATEB 

MMU escs yTTulvl_DISC 

MMU CSCS_NUM_3POS 

MMU CSCS_NUM_EU 

SGA, SSD CSCS_EU_VALUE 

SCM ....FOUND ....FLAG 

MMU CSCS_EUyARMID 

SCM_SAVE 

SCM SECTION 

SCM..JIFLAG 

SCM_3POS_ERROR 

ICC Router CSCV_SCM_ICC_EVENT 

MML REQT. 
SYMBOL 

I 

a:I 
o 
o 
=-: .. 
o 
"1'1 .... 
(I) 

~ 

C 
t'D -I» 

t'D 
Q. 

C 
CD 
til 

CCI 
::s 
en 
'C 
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CI 
::s 

'dt:J 
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Wr 
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TABLE 3.3.2.2-1 Subsystem Configuration Management (Cont'd) MODULE DATA LIST 

ITEM DESCRIPTOR ACT SOU RCE/DESTI NATION 

Item Entry Table A.2.l1.2 I SCS 

Process Table Pointer A.2.11.2 I SCS 

SM Common Buffer !A.2.25 a MM 

Common Buffer In Use 1A·2.25 r/o Various Processes Usin 
Flag MM Common Buffer 

Common Buffer In Use L 
Flag for SCM 

-
--

'\ 

HAL NAME MML REQT. 
SYMBOL 

I 
SCM_ITEM _ TBL 

TBL RD IDX 

CDHV BLOCKS 

CDHB_COM_BUF_INUSE 

SCM_COM _BUF .J'REE 

I 

CCI 
o 
o 
=-== .. 
o .., 
-I 
(I) 

3: 
c 
~ -~ _. -~ 
=
C 
~ 
(I) _. 

CCI 
:::I 
en 

'C 
CD 
n -n 
I» .... 
CI 
:I 

>;jt:J 

" " C'l & 
(1) '" 

w 
• 0 w ...... 
• f-' 
f\) 0\ · ...... 
f\)--'; 

0,'\.:; 
f-' 
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Enter ) 
DO WHILE It em Move Item Entry Table Entry Not 
= Zero (Item 

To Intermediate 
Slots In CMT. 

Table Is A Wrap- I T Set 'J'able 
Around Table Of Zero Item Entry ~ Pointer To Spec Item 
Entries) 

I I IF Processing E Bump Table 
Last Entry In Pointer To 
Item Table Entry 

I 
Exit ) I Perform SCM 

Control Fig. 
3.3.2.2-lA 

Figure 3.3.2.2-1. SCM 

~. : ~ 

1 

Next 
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DO CASE 
On Item Type 
From Item Table 

IF 
Error Indicator 
= Non Zero 

/ 
/ 

/ 

Item Table Is 
A Array Of Case 
Indexes (1-5) For 
Each Item 
No. (1-6) 

List 
1 = Select 

Perform 
List 
Selection 

10/16/79 
. . 

3.3.c.2-6 

Fig. 3.3.2.2-2 

\-----~---I 2 = 

Then 

Move Error 
Indicator To 
UI Macro And 
Issue Macro 
To Annunciate 
Error 

I 
Zero 
Error 
Indicator 

List 
Compare' 

3 = 
PARMID 

4 = 
Limits 
Change 

MM 
5 = Write 

Perform 
SCM List 
Comparison 
Fig. 3.3.2.2-3 

Perform 
PARMID 
Request 
Fig. 3.3.2.2-8 

Perform 
Limits 
Change 
Fig. 3.3.2.2-12 

Perform 
Mass 
Memory 
Write 
Fig. 3.3.2.2-17 

Class 5 
Error 
Message 

Figure 3.3.2.2-1A SCM Control 

;?; ")' 7-
,-)/ ,.,.) 
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". 

IF List ID Not = Search Set 
-
To List ID In SCAT Table T Error Indicator 
First Word Of T For LIST ID To Annunciate -SCM List Illegal SCM 
Compool List ID 

I 
IF List ID Issue Reserve -
Not Found Macro For SM 

E Common Buffer 

IF SM Common -Buffer Free Flag 
Is On (Buffer 
Free) 

Figure 3.3.2.2-2. List Selection 

Date 10/16/79 
Page 3.3.2.2-6.1 

Reserve Marco 
l. Turns On In-U 

Flag And Free 
---- Flag If Buffe 

Available 
2. Turns Off Fre 

Flag If Buffe 
Unavailable 

Perform List 
Read Figure 

T 3.3.2.2-2A 

Set Error 
Indicator To 

JL Annunciate 
Illegal 
Entry 

se 

r 

e 
r 
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Init I=COS 
Macro For Read 
II List MM Address 
II t To SCML Buffer 

Ossue FCOS 
Macro To 
Read SCML 
From MM 

Blank 

~ead Good 
Then Parameter 

~";"-~--I Section Of Display 
And SCM L Save 
• Move List ID 

To Display 
• Move List From 

Common Buffer 
To SCM Area 

Figure 3.3.2.2-2A List Read 

10/16/79 
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Move 

DO FOR 
Blank FCW 

1=1To10 Line To Discrep-
ancy Message 
Entry 

DO FOR 
Zero 

1=1To10 
Downlist 
PARMID(I) 

Perform 
ICC Data 
Acquisition 
Fig_ 3.3.2.2-4 

# Discrepancies 
=0 

Perform 
Discrete 
Parameter 
Comparison 
Fig. 3.3.2.2- 5 

Perform 
3-Pos Discrete 
Parameter 
Comparison 
Fig. 3.3.2.2-6 

Perform 
E. U. 
Parameter 
Comparison 
Fig. 3.3.2.2-7 

IF Move 
Number 'NONE' 
Discrepancies To Display 
= 0 Message Entry 

Figure 3.3.2.2-3. LIST Comparison 

·10/16/19 
3.3.2.2-8 

~-
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Set 
• IFW Flag = On 

(SCM Data 
Request) 

• Enable/Inhib-
it Flag =: On 

(SCM Data 
Response) 

I 
WAIT ] --
2.3 Sec. 

r
I 
I 
I 
I 
I 

Enable/Inhibit Flag 
Is Set Off By UI When 
GN&C Data Is Moved Into 
SCM's ICC Buffer. 
At This Point A Enable/ 
Inhibit Flag Of Off Means 
No Data Has Been Movied 

I 
IF 
Enable/Inhibit 
Flag'= On :)-{ Set Enable/ 

Inhibit 
Flag = Off 

I 
DO FOR All 
Entries In Set 10 
Status Word \ Status 
Section Of ICC Invalid 
Buffer 

To 

Figure 3.3.2.2-4. ICC Data Aequisition 

Date 10/16/79 
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DO FOR All Entries In 
Discrete Section (SCML) 
While 
Number Discrepancies 
Less Than 10 

lET Then Parameter 
I/O Status 
= Invalid 
~ 

!f 
Compare _ Error 
Flag On 

Then 

Then 

Else 

• Set 
Compare Error 
Flag On 

It Set Display Pam 
Status Bit On 

IF Discrete 
Value Not = 
To SCML 
Should_Be 
State 

Then 

• Move Discrepancy Text From 
SCMT To Discrepancy Message 
Line 

• Add 1 To Number Discrepancies 
., Set Compare Error Flag Off 

10/16/79 
3.3.2.2-10 

Set 
Compare Error 
Flag = On 

Move Desired 
Then State Text For 1 

To Discrepancy 
Message Li ne 

IF SCML t)
Should Be State 
Is 1 

Move 
PARMID To 
Downlist 
Parm ID's 

Move Desired 
Else State Text For 0 

'----.:=---4 To Discrepancy 
Message Line 

Figure 3.3.2.2-5. Discrete Parameter Comparison 

/ \. 



G-.J 
I I' '--.;\ 

-~ 

r DO FOR All Entries In 
~"p.~s ~iscr~te ~~ction (S~ML) ) Then 

I. 
vvnlle I"umoer ulscrepancles / 
Less Than 10 

IF 
Parameter A Or 
Parameter B 
1/0 Status = 
Invalid 

IF 
Compare Error 
Flag On 

Then 

Then 

• Set 
Compare Error 
Flag On, 

e Set Display 
Parameter Statu 
Bit On 

Then I ~~pare_Error 1, 
Flag = On 

Else ~IF B Value 

E'" '".m'i-':. SCM L I 
1~~~Uld· Be State 

• Move Discrepancy Text From 
SCMT To Discrepancy Message Line 

• Add 1 To Number Discrepancies 
• Set Compare Error Flag Off 

IF SCML 
PARM A Should Be 
State = 0 And 
PARM B Should Be 
State = 0 

Then 
Move Desired 
State Text For 
A = 0 And B = 0 
To Discrepancy 
Message Line 

Then I Set 1 
. Compare_Error I Flag = On I 

Then 

Move Desired 
State Text For 
A=O And B=1 To 
Discrepancy 
Message Line 

Else 

Move 
Parm A ID 

IF SCML } 
PARM A Should Be 
State = 0 And 
PARM B Should Be 
State = 1 Move Desired 

State Text For 
Else I A=1 And B=O To 

Discrepancy 
Message Line 

To Down List 
Buffer 

Figu re. 3.3.2.2-6. 3 Pas. Discrete Parameter Comparison 

w\-' 
• 0 w-...... · \-' 
[\)0'\ · -...... 
[\)-l 
1\.0 
I--' 
I--' 



DO FOR All Entries In 
E.U. Section (SCML) Then 
While Number Discrepancies 
Less Than 10 

Then 

IF >-Parameter 
I/O Status 
= Invalid 

Else 

IF Then 
Compare Error 
Flag On 

,. Set Compare 
Error Flag On 

\I Set Display 
Parm Status Bit 
On 

IF E.U. 
Value>High Then 
Limit Or 
E.U. Value<Low 
Limit 

• Move Discrepancy Text 

10/16/79 
3.3.2.2-12 

Set 
Compare_ Error 
Flag = On 

From SCMT To Discrepancy 
Message Line 

• Add 1 To Number 
Discrepancies 

Set 
Compare Error 
Flag Off 

Move 
PARMID To 
Downlist 
PARM ID's 

Figure 3.3.2.2"7. E.U. Parameter Comparison 



DO FOR All Entries 
In Discrete Section 
While Found Flag Off 

DO FO R All Entries 
In 3 PoS-Discrete 
Section While Found 
Flag Off 

DO FO R All Entries 
In E.U. Section While 
Found Flag Off 

IF Then 

Perform 
Discrete 
Search 
Fig. 3.3.2.2-9 

Perform 
3 Pos 
Search 
Fig 3.3.2.2-10 

Perform 
E.U. 
Search 
Fig. 3.3.2.2-11 

Found Flag 
= Off -1 

Set 
Error Flag 

)------- 1_..;.:T;;.o_A_n_n_u_nc_i_at_e--l

1 

Illegal Parameter 
ID 

Figure 3.3.2.2-8. PARMID Request 

10/16/79 
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IF Requested 
PARMID = SCML 
Parm ID T 

• Set Found Flag On 
• Move PARMID To Display 

PARM ID 
• SCML Save = Index To 

SCML Entry 

I 
• Save Section Indicator 
• Set Display Blanking 

Bits For Discrete Value 
GI> Move "Should Be State" 

To Display Buffer 

1----

I 
IF 
Should Be State 

- -= 1 \ T 

I 

E 

Figure 3.3.2.2-9. Discrete Search 

10/16/79 
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, "til 

Display Processer Checks 
Blanking Bits To Determine 
If A E.U. Value Or Discrete 
Value Is To Be Moved To 'rhe 
Display Low Limit 

~------------------=---Move Desired State Text 
For Should Be State Of 
1 .To Display Desired 
State 

r---------------------~ Move Desired State 
Text For Should Be 
State Of 0 To Display 
Desired State 

/~ '\ 



BOOK: 

Set Aylag 
Off 

IF RequeElted 
PARM ID =: SCML 
A PARM III 

IF 
Found Flag On 

10/16/79 
3.3.2.2-15 

OFT SM Detailed Design Specification 

T 
-

E 

• Set Found Flag On 
• Move PARM ID To Display 

PARM ID 
• Set A Flag On 
• SCML ,Save = Index To 

SCML Entry 
• Save Section Indio,ator 

IF Requested 
PARM ID = SCML 

• Set Found Flag On 
• Move PARM ID To Display 

B PARM ID T PARM ID 
,)----.,.---::......j. SCML Save = Index To 

• Set Display 
Blanking Bit 
For Discrete 
Value 

J 

IF 

J 
Perform Display 
3 Pos State 
Fig. 3.3.2.2-16 

T 

E 

Figure 3.3.2.2-10. 3-Pos Search 

SCML Entry 
• Save Section Indicator 

• Move A Should Be -
State To Display 
Buffer 

• Move B Should Be 
State To Display Buffer 



• Set Found Flag 
On 

IF Requested Then • SCIVI,L Save=lridex 
PARM ID = SCM~)--------I To SCML Entry 
PARM-ID • Save Section Indicator 

• Move PARM ID To 
Display PARM ID 

• Move Low Limit 
To Display Low 
Limit 

• Move High Limit 
To Display High 
Limit 

lO/l6179 
3.3.2.2-16 

Display Processor 
Checks Blanking Bits 

Set Display Blanking To Determine If A 
Bits For E.U. 1----1 E.U. Value Or Discrete 
Value Value Is To Be Moved 

To The Display Low 
Limit 

Figure 3.3.2.2-11. E.U. Search 



Set 
Then Error Indicator 

To Annunciate 
Illegal Entry 
(Class 5) 

Set Error 
Then Indicator To 

IF ~ Annunciate I SCML_SAVE=; Illegal Entry 
(Class 5) 

IF Section Indicator = 

\ .. )~, 
..lli 

(Discrete Or 3 Pos.) & 

}--( Item = 5 Or 
New Limit Not = 0 Or 
Not = 1 ) 

~' 

'0'\ Else IF Section 
Indicator 
= Discrete 

I 

Figure 3.3.2.2-12. Limits Change 

Perform 
Then Discrete 

Change 
Fig. 3.3.2.2-13 

• .. 
Else 

I 

I 

Then 

Else 

Perform 
3 Pos 
Change 
Fig. 3.3.2.2-14 

Perform 
E.U. 
Change 
Fig. 3.3.2.2-15 

f-' W 0 --w 'f-' 
{7\ 

[\) ---.;j 
[\) '0 I 
f-' 
-..:J 



Use 
SCM....:SAVE 
As Index 
Into SCML 

Move New 
Discrete Limit 
Into SCML 
Should Be State 

Move New 
Discrete Limit 
To Display 
Low Limit 

if SCML 
Should_Be_ 
State = 1 

Move Desired State 
Text For Should _ 

_ T.;,.;h,;..;e-"-n--tBe_State Of 1 To 
Display Desired 
State 

Move Desired State 
Text For Should_ 

a......_E_ls_e_-tBe_State Of 0 To 
Display Desired 
State 

Figure 3.3.2.2-13. Discrete Change 

11/11/17 
3.3.2.2-18 



• Use SCM __ SAVE 
As Index Into 
SCML If 

• 3 Pos Errcw Off Then New_Should_ 
Be_State = 1 
And B_Should_ 
Be_State = 1 

!f 
A_FLAG = On 

!f 
Else New_Should_ 

Be~State = 1 
And A_Should_ 
Be_State = 1 

Move New_Should 
_Be_State To 
Display Low Limit 

",to'm Dl'~ 
3 Pos State 
Figure 3.3.2.2-16 

Figure 3.3.2.2-14. 3-Pos ChangE! 

Then 

Else 

Then 

Else 

Set Error Indi-

10/16/79. 
3.3.2.2-19 

cator To Annun-
ciate Illegal 
Entry (Class 5) 

Move NeW_Should 
_Be_State To 
A_Should_Be 
_State 

Set Error Indi-
cator To Annun-
ciate Illegal. 
Entry (Class 5) 

Move New_ 
Should_Be_ 
State To 
A_Should_ 
Be_State 



US(:'SCM_ 
SAVE As 
Index Into 
EU SCML 

IF 
Item Indicator 

,= Low Limit 

Then Move New 
Limit ToSCML 
low Limit 

~.' 

Move New Limit 
To Display 
Low Limit 

Else Move New 
Limit To 
SCML 
High-Limit 

Move New 
Limit To 
Display 
High-Limit 

Figure 3.3.2.2-15. EU Change 

10/16/19 
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Move Desi red 
Then State Text For' 

A=1&B=O 
To Display 
Buffer 

if 
A_Shouid_ Then 
Be_Stattl = 1, 

,if Else B_Should_ 
Be_State = 1. 

Else. 

Figure 3.3.2.2-16. Display 3-Pos State 

Move Desi red 
State Text For 
A=O&B=1 
To Display 
Buffer 

Move Desired 
State Text For 
A=O&B=O 
To Display 
Buffer 
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Display Success/ 
Fail = Blanks 

r 
IF First 
Character Of 
SCML LIST ID = 
"1" 

I 
Issue Reserve 
Macro For SM 
Cornmon Buffer 

I 
IF SM Common 
Buffer Free 
Flag Is On 
(Buffer Free) 

SCML LIST m$ 
(1) ;- "0"-

Move List From 
T SCM Area To 

r--- Cornmon Buffer 

I 
Ini tialize 
Macro For Write 
• List MM 

Address 
• t To SCML Buffer 
• Zero Write Status 

E -

Issue FCOS 
Macro To Write 
SCML To Mass 
Memory 

I 
IF 
Write Status 
= Zero 

Set Error Indi
cator To 
Annunciate 
Illegal 
Entry 

Move 'Good' 
To Display 

T Success/Fail 
r--

E 

Move 'Fail' 
To Display 
Success/Fail 

Figure 3.3.2.2-17· Mass Memory Write 
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3.3.2.3 SCM Initialization/Cleanup (SCI_CLNUP) 

10/16/79 

3.3.2.3-1 

Subsystem Configuration Management (SCM) Initialization/Cleanup provides 
the necessary initialization of variable data for the SCM Display. 

a. Control Interface - The SCM Initialization module is CALL'ed by the 
SCM Specialist Function Control Segment . 

. INVOCATION: CALL SCI CLNUP 
b. Inputs - Inputs to this module are specified in Table 3.3.2.3-1. 

c. Process Description - The control flow for this module is shown in 
Figure 3.3.2.3-1. The Initialization module blanks the variable data 
in the SCM display. This data includes the item entries, mass memory, 
write success indicator, and the discrepancy message text buffer. The 
list ID is not blanked and is enabled whenever the display is up. 

d. Outputs - Outputs from this module are specified in Table 3.3.2.3-1. 

e. Module References - None 

f. Module Type and Attributes 

Type: External Procedure 

Attributes: Default (serially reusable with no protective mechanism). 

g. Template References 
D INCLUDE TEMPLATE CSC SCM CMT SCM DISPLAY PARAMETERS 

h. Error HandlinJi - None 

i. Constraints and Assumptions - None 

1'; tS POOI~ 
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TABLE 3.3.2.3-1 Initialization/Cleanup Process 

ITEM DESCRIPTOR 

Display variable data E 

Discrepancy message A.2.11 
buffer 

I 

'I, 
/ 

MODULE DATA U;T 

ACT SOURCE/DESTINATION 

I/O CRT 

CRT 

\ 

HAL NAME MML REQT. 
SYMBOL 

I 
CSCV _CMT _ M3SS yINE (r) , 

I 

I 

1 

! 

I I 

-

CCI 
C) 
C) 
:til: .. 
C) 
." 
-t 
(I) 

3: 
~ 
CD .... 
s:» 

CD =
C 
('I) 
en _. 

CCI 
= 
(I) 

'C 
CD 
n -n 
I» ... 
== = 

W'I>-' • 0 W ___ 

. '-' 
~ ~ 
W 1-' rG '-0 



Enter 

Blank 
Discrepancy 
Message Text 
Buffer 

Blank SCM 
Display 
Variable Data 
Except For 
List ID 

Return 

Figure 3.3.2.3-1. SCM Initialization/Clnanup 

REPRODUClBILITY Oli' TUF, 
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3.3.3 Communication Instrumentation 

10/16/79 
3.3.3-l 

The Cownunication Instrumentation Specialist Function provides the capabili
ty to load telemetry formats into both the 128 KBPS and 64 KBPS programmable PCM 
Master Unit output RAMs. 

3.3.3.1 Cowaunication Instrumentation Specialist Function Control Segment 
(SW_SPEC) 

The Communication Im~trumentation (CI) Specialist Function Control Segment 
presents the CI Display and controls execution of the Telemetry Format Load (TFL) 
process. The control segment acts as the interface between the crew and the TFL' 
process. 

a. Control Interface - The CI Control Segment is SCHEDULE'd by the User 
Interface Sequence Request Processor (DMC_SEQyEQ_PROC) upon user request. 

Invocation: Schedule SLS SPEC PRIORITY (PRIO_SLS) 

b. Inputs - Inputs to this module are specified in Table 3.3.3.1-1. 

c. Process Description - The control flow for this module is shown in 
Figures 3.3.3.1--1 through 3.3.3.1-3. The CI Specialist Function initia
lizes flags, indicators and SPEC controlled disulay variables. When CI 
Initialization is completed, the GTS Cyclic Update Processor is scheduled 
to acquire the PCM BITE and update the display with the current downlink 
formatter selected. The CI display is then presented and the system 
waits for selection of a new OPS, a new SPEC, RESUME or an item entry. 
If the TFL active flag is off (TFL module inactive) for an item entry, 
the CI specialist function sets the TFL active flag to ON and enters the 
format ID into the TFL Compool. The TFL module is scheduled and it per
forms the task of validating the entered format ID. When an item number 
1 or 2 is entered with an item execute, then the 128 KBPS fixed and 
programmable formatters are respectively selected. When item 4 is entered 
with an item execute, the TFL module is scheduled for the purpose of 
acquiring, executing, and verifying the format load. The TFL active 
flag is always turned off by the TFL module just ,before it terminates. 
When the control segment is terminated, the GTS cyclic update process is 
cancelled and the TFL termination flag iB turned on to signal the TFL 
process to terminate its proceBsing after completing any I/O operations. 

d. Outputs - Outputs from this nodule are specified in Table 3.3.3.1-1. 

REPROD UCIBILITY OF THE 
ORIGINAL PAGI'~ IS penn 
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e. Module References - Process 

GTS Cyclic Update 
TFL Process 

Display 

DNX BMS 

f. Module Type and Attributes 

Type: Program 
Attributes: N/A 

g. Template References -

D INCLUDE TEMPLATE CZl COMMON 

D INCLUDE TEMPLATE DISPLAY 

D INCLUDE TEMPLATE DNX BMS 

D INCLUDE TEMPLATE CVL TFL COMPOOL 

D INCLUDE DAG#RAM 

D INCLUDE DCG#RAM 

D INCLUDE DDG#RAM 

D INCLUDE ZPRIOTIM 

D INCLUDE IOMACS 

D INCLUDE PMUMACS 

10/16/79 
3.3.3-2 

Section 

3.3.3.3 
3.3.3.4 

Reference 

SCHEDULE 
SCHEDULE 

A system software external 
procedure called when the 
DISPLAY GRAMMAR macro is in
voked. 

A system software external 
procedure called when various 
moding and sequencing gram
mar macros are invoked. 

Systems Services Common Compool 

Systems Services Display Presenta
tion and Control/Routine 

Systems Services Application 
Moding and Sequencer routine 

TFL Display Compool 

Common grammar macro set 

Spec Control Segment grammar 
macro set 

Allows references to MCDS Key
board inputs 

Contains REPLACE names for base
line priorities phasing, and 
rates of scheduled processes 

I/O macros for FCOS 

PMU Read/Write Control 
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D INCLUDE TEMPLATE VCY CYC UPD 

D INCLUDE TEMPLATE VTL TFL MODULE 

h. Error Handling - None 

11/11/77 
3.3.3,...3 

Cyclic Update process 

TF'L Process 

i. Constraints and Assumptions - Specialist function termination is such 
that the control segment signals the TFL process to terminate as soon 
as possible. However, the user does not get a 'FAIL' indication on 
the TFL display since the display will be overlayed before the TFL pro
ceBS can indicate a fail. 

REPROD DCIBILlTY OF THE 
ORIGINAL PAGE IS POOR 
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TABLE 3.3.3.1-1 ·Communication Instrumentation Svecialist FunctiolVlODULE DATA LIST 

ITEM DESCRIPTOR 

Item Entry E 

C=rent 128 :CBPS A.2.11 (TFL COMPOOL) 
Formatter 

Format ID A.2.l1 (TFL COMPOOL) 

TFL Invalid Format A.2.11 (TFL COMPOOL) 
ID Flag 

TFL Termination Flag A.2.11 (TFL COMPOOL) 

Selected Format ID A.2.11 (TFL COMPOOL) 

Execute the Format Load A.2.11 (TFL COMPOOL) 

Current TFL Load Status A.2.11 (TFL COMPOOL) 

TFL Active Flag A.2.11 (TFL COMPOOL) 

\ 

I 
I 

ACT SOURCE/DESTINATION I· HAL NAME 

"I/O CRT/VTF 1 
o CRT. VTF CVLV _ CIJR _12 8.YMT 

o VTF CVZV YORMAT _ID 

o CRT. VTF CVLB _ITEM_ERROR 

o VTF CVZB_OPS_TRANS 

o CRT !CVZV _V _ FMT _SELECT 

o ICRT 

o CRT CVLV _TFL _STATUS 

C /vTF CVZB _V_EVENT_l 

\, 

REQT. 
SYMBOL 

MML all 
0 
0 
=-= 
0 .., 
..... 
en 
:s: 
c 
tD -I» 

tD 

=-
1:7 
tD 
VI 

= ::I 
en 

'C 
CD 
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Program 
Communications/ 

Instrumentation SPEC 

NOTE: This 
___ ...I~;;;;;''';;;;;;;';;;;; - - - SPEC Loads 

PCMMU Formats 
Perform Comm 
Instrumentation 
INIT (Fig 3.3.3.1-2) 

SCHEDULE~ Cyclic 
Process To Acquire 
Current Format (Fixed 
Or Programmable) And 
Compute Display 
Quantities 
Section 3.3.3.3 

DISPLAY 
CommuniCations/ 
Instrumentation 
Display 

DO UNTIL 
• SPEC Resumed 
• New OPS 1---1 
• New SPEC 

Set TFL 
Termination 
Flag To 'ON' 

CANca Cyclic 
Data Acquisition 
And Display 
Computation 
Process 

Close Communications/ 
Instrumentation SPEC 

-,----

WAIT For 
• New OPS 
• New SPEC 
• Item Entry 
• Resume 

IF 
Item 
Entry 

Then 

10/16/79 
3. ,),3-5 

PERFORM 
Process Item 
Entry 
Fig 3.3.3.1-3 

Figure 3,3,3.1-1. Communications/Instrumentation Specialist Function Control Segment 



Set Invalid 
Format I/O 
Flag In VCO 
To Off 

Clear TF L Display 

• Selected Format ID 
• Current TF L Load Status 

Set To Zeroes 
• Current Formag ID's In 

Use Set To o. 

Set TFL 
Termination 
Flag To Off 

Figure 3.3.3.1-2. Comm Instrumentation Init 
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~. 
C> 

IF Item 
Entry 
(Format 10) 

IF Item 
Execute (Format 
Load Or 128KBPS 
Formatter 
Selected) 

Item Entry 
Item Execute 

1 I IF TFL 
Thp.n 

SetTFL 
Then Active Flaa Active Flag 

I Is Off - I I To On • I I 

Issue FCOS 

Then Command To 
PMU To Select 
128KBPS Fixed 
Formatter 

Then 
IF 128KBPS 
Formatter Sel-
ected Is FXD 

Else IF 128KBPS 
Formatter Sel-
ected Is PGM 

Item No. Function 

3 
1 
2 
4 

Validate Format 
Select FXD Formatter (128KBPS) 
Select PGM Formatter (128KBPS) 
Execute Format Load 

Place Format 
ID Into TFL 
COMPOOL 

Then 

Else 

Figure 3.3.3.1-3. Process Item Entry 

I Schedule TF L 
Process To 
Validate Requested 

I Format (Section 
3.3.3.4) 

Issue FCOS Com-
mand To PMU To 
Select 128KBPS 
PGM Formatter 

I \ Schedule TF L 1 
IF Format Then Process To Acquire,' 

Load Request Execute And Verify 
Format Load 
(Section 3.3.3.4) 

W f---l 
0 

W '--
f---l 

W 0\ 
I '--

-:J -:J 
\0 
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3.3.3.3 GTS Cyclic Update Processor (VCY_CYC_UPD) 

10/16/79 
3.3.3.3-1 

This module is scheduled cyclically by the control segment to acquire the 
PCM Master Unit BITE and update the display with the current downlink formatter 
selected. This module is described in the Vehicle Checkout (VCO) DDS, Section 
3.3.1.1. 
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3.3.3.4 Telemetry Format Load Process Module (VTIP_TFLYODULE) 

10/16/79 
3.3.3.4-1 

The Telemetry Format Load (TFL) module verifies the user selected downlink 
format rD, reads the verified selected downlink format from mass memory, trans
fers the format to the proper random access memory (RAM) in the PCM Master Unit; 
and verifies that the format was correctly loaded. This module is described in 
the VCO DDS, Section 3.3.5. 
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10/16n9 
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3.3.4 Antenna Management Item Processor (SAM_ITEM) 

The Antenna Management (AM) Item Processor serves as the link between the 
Antenna Management display and the cyclic Antenna Management module (see Section 
3.2.1. 22). 

a. Control Interface - The AM Item Processor is CALL'ed by Orbit/Doors 
(OPS2) Control Segment when an item entry is made to the Antenna Man
agement display. 

Invocation: CALL SAM_ITEM(Keyboard Index) 

b. Inputs - Inputs to this module are specified in Table 3.3.4-1. 

c. Process Description - The control flow for this module is shown in 
Figure 3.3.4-1. The AM Item Processor takes an item entry from the AM 
dBplay as input.. This item entry is used as an index into the item 
type array to determine the case number for that type of item entry. 
The possible item types are Radar Range Estimate, Radar Self Test 
Initiate, Ku-Band Gimbal Motor Override, Ku-Band TDRS Select, S-
Band TDRS Select, Auto S-Band Antenna Select, and S-Band Site 
Select. 

For each item type, the AM Item Processor sets the corresponding item 
variable to the appropriate item code. This item code is obtained by 
using the input item entry as an index into the item code array. The 
item codes are initialized in such a way that when an item code is moved 
into an item variable the item variable is correctly set to indicate the 
input item entry to the display, to downlist, and to the cyclic Antenna 
Management Processor. 

d. OutEuts - Outputs from this module are specified in Table 3.3.4-1. 

e. Module References - None 

f. Module Type and Attributes 

Type: External Procedure 
Attributes: Default (serially reusable with no protective mechanism) 

g. . Template References -

D INCLUDE TEMPLATE CSM AM CMT 
D INCLUDE TEMPLATE CZl COMMON 

h. Error Handling _. None 

i. Constraints and Assumptions - None 

Antenna Management Display Parameters 
Systems Services Common COMPOOL 

,I '1 j.; l(1 1\ 
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TABLE 3.3.4-1 Ant"nna Management Iten Processor 

ITEM 

AM Item Processor 
CAIL LIST 

Display Index 

Item Entry 

Item Type 

Item Code 

Ku-Band TDRS Select Item 

Ku-Band TDRS Select Auto 

Ku-Band TDRS Select East 

Ku-Band TDRS Select West 

S-Band TDRS Select Item 

S-Band TDRS Select Auto 

S-Band TDRS Select East 

S-Band TDRS Select West 

Auto S-Band Select Item 

Auto S-Band Select 
Enabled 

Auto S-Band Select 
Inhibited 

S-Band Site Select Item 

S-Band Site Select Auto 

S-Band Site Select Next 

Radar Range Estimate 
Item 

Radar Range Estimate 
Auto 

Radar Range Estimate 
Min 

\ 
) 

/ 

DESCRIPTOR 

E 

E 

E 

E 

E 

A.2.11 

A.2.11 

A.2.11 

A.2.11 

A.2.11 

A.2.11 

A.2.11 

A.2.11 

A.2.11 

A.2.11 

A.2.11 

A.2.11 

A.2.11 

A.2.11 

A.2.11 

A.2.11 

A.2.11 

L..- ----

MODULE DATA LIST 

ACT SOU RCE/DESTI NA TI ON HAL NAME 

I SM2 

I CAIL LIST D IND 

I CRT ITEM NO 

L SAM_ITEM_TYPE 

L SAM ITEM CODE 

0 SSM, CRT, DL CSMB_KUBAND_TDRS_SEL 

0 SSM, CRT, DL CSMB_KUBAND_TDRS_SEL$l 

0 SSM, CRT, DL CSMB_KUBAND_TDRS_SEL$2 

0 SSM, CRT, DL CSMB_KUBAND_TDRS_SEL$3 

0 SSM, CRT, DL CSMB_SBAND_TDRS_SEL 

0 SSM, CRT, DL CSMB_SBAND_TDRS_SEL$l 

0 SSM, CRT, DL CSMB_SBAND_TDRS_SEL$2 

0 SSM, CRT, DL CSMB_SBAND_TDRS_SEL$3 

0 SSM, CRT, DL CSMB_SBAND_AUTO_SEL 

0 SSM, CRT, DL CSMB_SBAND_AUTO_SEL$l 

0 SSM, CRT, DL CSMB_SBAND_AUTO_SEL$2 

0 SSM, CRT, DL CSMB_SBAND_SITE_SEL 

0 SSM, CRT, DL CSMB_SBAND_SITE_SEL$l 

0 SSM, CRT, DL CSMB_SBAND_SITE_SEL$2 

0 SSM, CRT, DL CSMB _RADAR_RANGE _EST 

0 SSM, CRT, DL CSMB_RADAR_RANGE_EST$l 

0 SSM, CRT, DL CSMB_RADAR_RANGE_EST$2 

MML REQT. 
SYMBOL 

V93X56oox 

V93X5604x 

V93X5602X 

I 

V93X56l0X I 

V93X5614x 
i 

V93X5612X 

V93X5625X 

I 
V93X5626x 

V93X5620X 

V93X5622X 
I 

V93X5642X 

V93X564lX 
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TABLE 3.3. 4-lA Antenna Management Item Processor MODULE DATA 1..51 

# ITEM 

I 
DESCRIPTOR ACT I SOURCE/DESTINATIO~~ 

23 Radar Self Test I A.2.11 ° I SSM, DL 
Initiate Command 

24 Motor Shut Off Override I A.2.11 ° SSM, DL 
Command 

25 Radar Self Test IE I CRT 
Initiate Item 

26 Ku-band Gimbal IE I CRT 
Motor Override Item 

\~ 

~ 
0> 

I 
9 !;V 

~~ 
~..);,.; 

2~ 0 - ~ 
>v 
r ::::: ,-, 

,~ 

'~. ~~ 
.~ ~ 

:> ,~ 
".......... - ... ; 

--
(./j 

.~g 
C 
r·~ 

::::: 
.::\-,." 

HAL NAME MML 
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Enter Radar Range Estimate Set Radar Range Estimate 
Item To Item Code for 
Item Entry 

Radar Self Test Initiate Set Radar Self Test 
Initiate To NOT Radar 
Self Test Initiate 

KU-Band Gimbal Moter Over- Set Motor Shut-Off Over-

ride ride Command To NOT Motor 
Shut-Off Override Command 

KU-Band TDRS Select Set KU-Band TDRS Select 

)-DO CASE Item To Item Code For 
On Item Type Item Entry 
For Item Entry 

S-Band TDRS Select Set S-Band TDRS Select 
Item To Item Code For 
Item Entry 

S-Band Site Select Set S-Band Site Select 
Item To Item Code For 
Item Entry 

Auto S-Band Select Set Auto S-Band Select 
Item To Item Code For 

Return Item Entry 

Figure 3.3.4-1. Antenna Management Item Processor 
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3.3.5 Payload Bay Doors Item Processor (SBD_ITEM) 

The Payload Bay Doors (PBD) Item Processor serves as the link between the 
Payload Bay Door display and the cyclic Payload Bay Door module (section 3.2.1.20). 

a. Control Interface - The PED Item Processor is CALL'ed by the Orbit/ 
Doors (OPS2) Control Segment when an item entry is made to the PBD 
di:splay. 

INVOCATION: CALL SBD_ITEM(DISPLAY INDICATOR) 

b. l!!:euts - Inputs to this module are specified in Table 3.3.5-1. 

c. £Cocess Description- The control flow for this module is shown in 
Figure 3.3.5-1. The PBD Item Processor takes item entries made on 
the PBD display, does validity checking on these entries and either 
sets appropriate i tem( s) for later use by the cyclic ,PBD module or 
enables an error message for output. 

Four item entry types are processed. If a power on/off item entry is 
entered, the power on/off item is set on and the other power item is 
set off. The 'POWER ON/OFF FLAG' is then set on to alert the cyclic 
PBD module (SSB) that power on/off commands need to be set on or off. 
The auto mode item entry is only valid if the PBD control switch or 
the PBD Stop Item is in the "stop" position. Its entry results in 
reversing the setting of the auto mode item and setting the manual 
mode items off. All manual mode item entries are valid if either the 
PBD control switch or the PBD STOP ITEM is in the "stop" position or any 
manual mode items are set on. Their entry results 'in setting the requested 
manual mode item on and setting the auto mode item off. All bypass 
switch item entries are valid when the Switch Bypass item is on. When 
the Switch Bypass item is off, the only valid entry is the Switch By-
pass Item itself, which will result in setting the Switch Bypass item 
and the Stop item to on. If the Switch Bypass item is on, a Switch 
Bypass item entry will result in setting all bypass switch items off. 
Valid entry of either the Open, Stop, or Close item (bypass switch 
items) will result in setting the requested item on, and setting the 
other remaining two items off. The power off item is set on and all 
other auto or manual items are set off during Mode 202 initialization. 
If an invalid entry is made, the FMP'r CLASS5 macro is issued. This 

'macro sets a bit in the Fault Message-Parameters Table (FMPT) to 
alert a cyclic User Interface (UI) program that annunciation is to be 
performed. 

d. Outputs - Outputs from this module are specified in Table 3.3.4-1. 

e. Module References - None 

f. Module Type and Attributes 

Type: External Procedure 

R8PROD UCIBILITY Olj~ THE 
O:rnmNAL P AG ]1; IS poem 

Attributes: Default (Serially reusable with no protective mechanism). 
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g. Template References -

D INCLUDE TEMPLATE CDL ANNUN 
D INCLUDE TEMPLATE CZ1_COMMON 
D INCLUDE TEMPLATE CSB_PBD_CMT 
D INCLUDE TEMPLATE DMA MAC 
D INCLUDE DDG#RM1 
D INCLUDE DMA#MACS 

h. Error Handling - None 

i. Constraints and Assumptions - None 

10/16/79 
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Systems Services Annunciation Compool 
Systems Services Common Compool 
Payload Bay Doors Display Parameters 
Systems Services Annunciation Routine 
Allow References to MCDS Keyboard Inputs 
Systems Services Error Annunciation Macro 

Replace Statements 
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TAB LE 3.3.5-1 Payload Bay Doors Ite!!! Processor 

ITEM 

Display Indicator 

Item Entry Number 

Power On Item 

Power Off Item 

Auto Mode Item 

Centerline Latch Group 
5-8 Item 

Centerline Latch Group 
9-12 Item 

Centerline Latch Group 
1-4 Item 

Centerline Latch Group 
13-16 Item 

Right FWD BKHD Latch 
Group Item 

Right AFT BKHD Latch 
Group Item 

Right Door Item 

Left FWD BKHD Latch 

Left AFT BKHD Latch 
Group Item 

Left Door Item 

Power On/Off Flag 

Control Switch Position 
Indicator 

Switch Bypass Item 

PBD OPEN Item 

PBD STOP Item 

PBD CLOSE Item 

DESCRIPTOR 

E 

E 

A.2.11,D.13 

A.2.11,D.13 

A.2.ll,D.13 

A.2.11,D.13 
I 

I A.2.11,D.13 

I A.2.11,D.13 

A.2.11,D.13 

A.2.11,D.13 

A.2.11,D.13 

I 
A.2.11,D.13 

I iL2.11~D.13 
. A.2.11,D.13 

A.2.11,D.13 

A.2.11,D.37 

A.2.11,D.17 

A.2.11,D.13 

A.2.11,D.13 

A.2.11,D.13 

A.2.11,D.13 

I 

I 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

I 

o 

o 

o 

o 

ACT 

MODULE DATA LIST 

SOU RCEIDESTI NATION 

CALL LIST 

CRT 

SSB,CRT,DL 

SSB,CRT,DL 

SSB,CRT,DL 

SSB,CRT,DL 

SSB,CRT,DL 

SSB,CRT,DL 

SSB,CRT,DL 

SSB,CRT,DL 

SSB,CRT,DL 

I SSB,CRT,DL 

I SSB,CRT ,DL 

SSB,CRT,DL 

SSB,CRT,DL 

SSB 

SSB 

SSB,CRT,DL 

SSB,CRT,DL 

SSB,CRT,DL 

SSB,CRT,DL 

HAL NAME 

DIND 

ITEM_NO 

CSBB POWER ON OFF_"TEM$(l) 

CSBB_POWER_ON_OFF_ITEM$(2) 

CSBB_AUTO_MODE_ITEM 

CSBB_MANUAL_MODE_ITEMS$(4) 

CSBB_MANUAL_MODE_ITEMS$(5) 

CSBB_MANUAL_MODE_ITEMS$(6) 

CSBB_MANUAL_MODE_ITEMS$(7) 

CSBB_MANUAL_MODE_ITEMS$(8) 

CSBB_MANUAL-=~ODE_ITEMS$(9) 

CSBB_MANUAL_MODE_ITEMS$(lO) 

CSBB -1v1ANti~-1vl0DE _ITEMS $ (11) 

CSBB_MANUAL_MODE~ITEMS$(12) 

CSBB_MANUAL_MODE_"TEMS$(13) 

CSBB~O,~_ON_OFF_FLAG 

MML 

V93X5830X 

V93X583lX 

V93X5800X 

V93X580lX 

V93X5802X 

V93X5803X 

V93X5804x 

V93X58l0X 

V93X5811X 

I 
V93X58l2X 

V93X58l9X 

V93X5820X 

V93X582lX 

CSBB_CONTROL_SWITCH_POS_INDICi 

CSBB_SWITCH_BYPASS_ITEM 

CSBB_PBD_OPEN_ITEM 

CSBB PBD STOp ITEM - - -

CSBB_PBD_CLOSE_ITEM 

V93X58l4x 

V93X58l5X 

V93X58l6x 

V93X58l7X 

REQT. 
SYMBOL ~ 

Q 
o 
=-= 
o 
~ 
-4 
(I) 

~ 

= (D -C» 

(D 

CI.. 

= (D 
en _. 
= = 
fI) 
'C 
CD 
n -n 
AI -c" 
= 

:»16 
w.,
• ~ i--' 

Vl '" 
~!~ 

;'0 



( Enter 

"'rem )-Entry Number 
LT 3 (Power 
On/Off Select) 

Return 

Then IF Item Then Set Power 
r--- Entry Number On Item To 

EQ 1 On 

Set Power Set Power Else 
On/Off Flag '--- Off Item 
To On To On 

IF Item Perform 
Else Entry Number Then Set Auto/Manual 

'---
L T 14 (Auto Or Item 
Manual Item) (Fig. 3.3.5-2) 

Perform 

~ Set Switch 
Item 
(Fig. 3.3.5-3) 

Figure 3.3.5-1. Payload Bay Door Item Processor 

10/16/79 

3.3.5-4 

Set Power 
Off Item 
To Off 

Set Power 
On Item 
To Off 



IFltem IF PBD Con- Reverse Auto 
Entry Number Then trol Switch Posi- Then Mode Item;-Set 
EQ 3 (Auto tion Indicator = 0 . Manuaf Mode 
Mode Select) (Stop Position) Items· To OW 

Issue 
Else FMPT __ CLASS5 

Macro To Output 
Error Message 

IF PBD Con- Reverse Entered 
Else trol Switch Posi- Then Manual Mode 

'-- tion Indicator = 0 Item; Set Auto 

(Stop Position) Mode Item To 
Off. 

If Any 
Else Manual Mode Item 
'-- Set On And Item 

Entered Not ~et 
On 

Figure 3.3.5-2. Set AUTO/MANUAL Item 

Then 

Else 

10/16/79 

3.3.5-5 

Set Requested 
Manual Mode 
Item To On; Set 
Auto Mode Item 
To Off 

Issue 
FMPT _CLASS5 ---- Macro To Output 
Error Message 



Entry Number Then IF Item J 
EO 14 (PBD F 
Switch Bypass) 

-Else 

IF PBD 
Switch Bypass 
Item Currently 
Set On 

-

IF PBD 
Switch Bypass 
Item Currently 
Set On 

Set PBD Switch 
Then Bypass Item Off' 

..- Set Open, Stop , 
And Close Items 
Off 

Set PBD Switch 
ETs; Bypass Item And 

Stop Item On 

IF Item ) 
. Entry Number Th~ 
EO 15 (Open) 

T~ 

EIs; 

Issue 
FMPT _CLASS5 
Macro To Output 
Error Message 

E~ 

Set PBD Open 
Item To On; Set 
Close And Stop 
Items To Off 

IF Item 
Entry Number 
EO 16 (Stop) 

Figure 3.3.5-3. Set SWITCH Item 

10/16/79 

3.3.5-6 

Then 
r--

E~ 
(Close) 

Set PBD Stop 
Item To On; Set 
Open And Close 
Items To Off. 

Set PBD Close 
Item To On; Set 
Open And Stop 
Items To Off. 
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3.3.6 Payload Control 

10/16/19 
3.3.6-1 

The Payload Control function provides up to four Specialist Functions, and 
associated displays, to control payload operations. Both discret.e and analog 
coimnands to the payload and pallet MOM's are supported. 

3.3.6.1 Payload Control Specialist Function Control Segment (SPl_SPEC, SP2_SPEC, 
SP3_SPEC, SP4_SPEC) 

The Payload Control Specialist Function Control Segment controls execution 
of the Payload Control Process. There are four Payload Control Specialist Func
tion Control Segments each having the same functional processing as described 
below. 

a. Control Interfaee - The Payload Control Specialist Function Control 
Segment is SCHEDULE'd by the User Interface Sequence Request Pro
processor upon user request. 

Invocation: SCHEDULE SPI SPEC PRIORITY(PRIOSPl); 
SCHEDULE SP2 -SPEC PRIORITY (PRIO - SP2 ) ; 
SCHEDULE SP3-SPEC PRIORITY(PRIO-SP3); 
SCHEDULE SP4=SPEC PRIORITY(PRIO=Sp4); 

b. Inputs - Inputs to this module are specified in Table 3.3.6.1-1. 

c. Process Description - The control flow for this module is shown in 
Figure 3.3.6.1-1. The Payload Control Specialist Function Control 
Segment calls the Payload Control Initialization/Cleanup module to 
initialize flags, indicators and SPEC controlled display variables. 
It then presents the Payload Control Process Display and waits for 
selection of a new OPS, new SPEC, RESUME or an item entry. If an 
item entry is made the Payload Control module is called to process 
the request. 

d. Outputs - Outputs from this module are specified in Table 3.3.6.1-1. 

e. Module References - Process 

Payload Control Process 
Payload Control Initia
lization/Cleanup 

~. Module Type and Attributes 

Type: Program 

Attributes: N/A 

Section 

3.3.6.2 
3.3.6.3 

Reference 

CALL 
CAI,L 



BOOK: OFT SM Detailed Design Specification 

g. Template References 

D INCLUDE TEMPLATE CZl COMMON 
D INCLUDE TEMPLATE DIS PLAY 

D INCLUDE TEMPLATE DNX BMS 

D INCLUDE TEMPLATE SPC ITEM 
D INCLUDE TEMPLATE SIl CLNUP 
D INCLUDE DAG#RAM 
D INCLUDE DCG#RAM 
D INCLUDE DDG#RAM 

h. Error Handling - None 

10/16/19 
3":"3J:;';'2 

System Services Common Compool 
UI Display Presentation & Control 
External Procedure 
UI Application Moding & Sequencing 
External Procedure 
Payload Control Process 
Payload Control Initialization/Cleanup 
Common grammar macro set 
SPEC Control Segment grammar macro set 
Allows references to MCDS keyboard 
inputs 

i. Constraints and Assumptions - Payload Control Spec item numbers must 
be consecutive. 
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4. 

5. 
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7. 

TABLE 3.3.6.1-1 Payload Control Specialist Function 
Control Segment 

ITEM DESCRIPTOR 

Item entry E 

Item No. E 

Disp. E 

I Scalar Data Item E 

DI Scalar value E 

DEU # E 

Dr DEU # E 

, 

I 

ACT 

I 

0 

C 

0 

I 

0 

I 

L_ 
~-'--

MODULE DATA LIST 

SOU RCE/DESTI NATION HAL NAME 

CRT KEY 

SPC SPl ITEM NO 
SP2-ITEM-NO 
SP3-ITEM-NO 
SP4=ITEMYO 

SIl SPl DISP 
SP2-DISP 
SP3 DISP 
SP4-DISP 

SPC SPl ITEM S 
SP2-ITEM-S 
SP3-ITEM-S 
SP4=ITEM=S I 

UI ITEM S I 
SPC SPl DEU 

SP2-DEU 
SPj-DEU 
SP4=DEU 

UI D_DEU_NUMBER 

MML REQT. 
SYMBOL 

I 

I 

~ 
Q 
Q 
~ .. 
o 
." ..... 
fA 
3: 
Q 
CD -I» 

(D 
Q. 

Q 
(D 
(II 

CCI 

= en 
"C 
CD 
n -n 
I» -= = 

co 

~ .-2. 
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W ------; 
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Program Payload 
Control SPEC 

CALL Payload 
Control 
Initialization/ 
Cleanup 
Fig 3.3.6.3 

DISPLAY 
Payload 
Control Display 

DO UNTIL 
• SPEC Resumed 
• New OPS 
• New SPEC * 

Close Payload 
Control SPEC 

10/16/79 
3.3.6-4 

WAIT FOR 
.New DPS 
• New SPEC 

IF 
item 
Entry 

Then 

• Item No. = 
Item Entry 
+ Disp 

• Item Entry 
• Resume * 

Figure 3.3.6.1-1. Payload Control Specialist Function Control Segment 

• Scalar Data Value= 
U I Scalar Value 

• DEU/=UI DEU# 

I 
CALL 
Payload 
Control Process 
Fig 3.3.6.2 
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3.3.6.2 Payload Control Process (SPC_ITEM) 

The Payload Control Process outputs t·he selected analog or discrete command 
to either the payload MDM or pallet MDM (PL MDM). 

a. Control Interface - Payload Control is CALL'd by the Payload Control 
Specialist Function as a result of a valid item entry. 

Invocation: CAI,L SPC_ITEM (Item No, Data Item, DEU no); 

b. Inputs - Inputs to this module are specified in Table 3.3.6.2-1. 

c. Process Description - The control flow for this module is shown in 
Figures 3.3.6.2-1 through 3.3.6.2.;..3. When the item entered represents 
a discrete command, the associated device address, reset mask and set 
mask are used to build appropriate commands. First, bits within the 
channel indicated are commanded OFF with a RESET command utilizing the 
reset mask. Then, the set mask is used to command ON bits within the 
selected channel. In order to make the current status of selected device 
available for display and/or downlist, the status of the MDM is read via 
MDM BITE test 4. This status is then set in the proper channel status 
mask. 

When the item entry represents an analog command, the associated device 
address and scaling coefficients are isolated. The Backward Scaling 
module is called to convert the entered value to analog PCM count and a 
command is issued to output that analog. Values that are offscale are 
not output and result in a Class 5 error message being outP~lt. 

d. Out~~ - Outputs from this module are specified in Table 3.3.6.2-1. 

e. Module References - Process 

Backward Scaling 

f. Module Type and Attributes 

Type: External Procedure 

Attributes: Exclusive 

g. Template References 

D INCLUDE TEMPLNCE 
D INCLUDE TEMPLATE 
D INCLUDE CSAPLC 
D INCLUDE TCSMACS 
D INCLUDE IOMACS 

CDL ANNUN 
SBS BACK SCALE 

Section Reference 

3.2.1.8 CALL ( Call List) 

System Services Annunciation Compool 
Backward Scaling 
Payload Control Tables (GXT,DIT,CST,ANIT) 
Contains TCS I/O Macro Skeleton 
Contains I/O Macro flags 
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D INCLUDE SMSTAT 
D INCLUDE DMA#MACS 

D INCLUDE TEMPLATE DMA_MAC 

h. Error Handling - None 

i. Constraints and Assumptions 

Date: 
Page: 

10/16j19 
3.3.6.2-2 

Status field Replace Statements 
Contains Replace Statements for 
CALL TO DMA MAC 
System Service Annunciation Macro 
Interface External Procedure 

• All analog outputs are 1st order only. 

• Payload Control Spec item numbers must be consecutive. 
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TABLE 3.3.6.2-1 Payload Control Process 

ITEM 

Device address 

Reset mask 

Set mask 

Channel status word 

Scale coefficients 

Offscale' Status 
Indicators 

Analog value 

Backward Scaling Call 
List 

Item No. 

GXT Index 

Transaction Status 
Word for Bite Te~t 4 

I/O Status 1\ford 

Command word fields 

Fcas Data words 

TCS-IO Device ID 

TCSPFI 

TCSPF2 

Pallet MDMl 

Pallet MDM2 

DESCRIPTOR 

A.2.24, A.2.21 

A.2.2a 

A.2.2a 

A.2.24 

A.2.21 

E 

A.2.21 

E.3.2.1.8 

E 

A.2.19 

I :.2.24 

E 

E 

E 

E 

E 

E 

E 

ACT 

a 

a 

a 

a 

a 

L 

a 

a 

I 

I 

L 

o 

a 

L 

o 

I 

I 

I 

I 

MODULE DATA LIST 

SOURCE/DESTINATION 

PL MDM 

PL MDM 

PL MDM 

CRT,DL 

SBS 

SPl-sp4 

PL MDM 

FCOS 

FCOS 

FCOS 

peDS 

HAL NAME 

CSPS CST MDM$(3 to 16) 
CSPS=ANIT_MDM$(3 to 16) 
CSPS _DIT _RESET 

CSPS DIT SET 

CSPS_CST_CHAN 

CSPS ANIT AO 
CSPS=AlHT=Al 

SPc_aFFSCALE_IND 

CSPS-ANIT~CM_COUNT 

SPC CaEF PTR 
SPC-EU VAL , 
SPC -OFFSCALE 
SPC =PCM _VAL 

SPC_ITEM....cNO 

CSPS GXT 

SPC BT4 TSW 

CSPS CST IO 

SPC TCS DISC SET 
SPC TCS DISC-RESET 
SPC-TCS-MDM BT4 
SPC=TCS=ANA-

SPC ,DISC RESET.DLOC 
SPC-DISC-SET.DLOC 
SPC-ANA.DLOC 

SPC_DISC_RESET.DDEV 
SPC DISC SET.DDEV 
SPC-MDM BT4.DDEV 
SPC= ANA-:-DDEV 

TCSPF1 DEVID 

TCSPF1 DEVID 

TCSPFI DEVID 

TCSPF2 DEVID 

MML 
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TABLE 3.3.6.2-1 Payload Control Process 

# ITEM DESCRIPTOR ACT 

20 EU Value A.2.21 0 

21 Data Item E I 

22 Device ID A.2.24, A.2.21 I 

23 Response Word E I 

24 DEU no E I 

25 Set Word E 0 

26 Reset Word E 0 

27 Analog Word E 0 

28 Class 5 error msg FMPT 0 

,,," 
~ 

'C'J 

C) 

.. 

// 

MODULE DATA LIST 

SOURCE/DESTINATION HAL NAME MML 

CRT CSPS _ ANIT _ EU 

CRT SPC_EU~DATA_ITEM 

CSPS ANIT MDM$(l to 2) 
CSPS=CST_MDM$(l to 2) 

FCOS SPC~BT4_RESPONSE 

SP1-SP4 SPC~DEU 

FCOS SPC_SET_OUT 

FCOS SPCyESET_OUT 

FCOS SPC_PCM_VAL 

CRT CDL~V92XOo6ox V92XOo6ox 

> 

-

REQT. 
SYMBOL 

I 

1 

ta 
Q 
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en 
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Oll IT 
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Enter 

Using Item 
No., Access 
Appropriate 
GXT Entry 

IF Index 
Found In GXT 
Is Positive (Dis· 
crete Command) 

( Return 

) 

) 

Then 

Else 

Using Index Found 
In GXT, Access 
Correct DIT And CST 
(Obtained From DIT) 
Entries 

I 
Build Discrete TCS-IO 
Commands (Set, Reset, 
Bite Test 4) 
Fig 3.3.6.2-2 

I 

Issue Reset 
TCS-IO 
Command 

1 

Issue Set 
TCS-IO 
Command 

I 

Zero Transaction 
Status Word For 
Bite Test 4 

I 
Issue Bite 
Test 4 
TCS-IO 
Command 

I 
IF Trans
action Status 
Word For Bite 
Test 4 = 0 

Using Absolute Value 
Of Index Found In 
GXT, Access Correct 
ANIT Entry 

I 

ThEin 

Else 

Set Up Backward Scaling Call List: 
• Point Coefficient Pointer To Coefficients 
• EU Value To Be Scaled = Data Item 

IF 

I 
CALL 
Backward 
Scaling 
Fig 3.2.1.8 

I 

Offscale High 
Or Low Status In
dicator Is Set 

Then 

Else 

Figure 3.3.6.2-1. Payload Control Process 

U oJ 

Set I/O 
Status Word 
= Valid 

Set I/O 
. Status Word 
= Invalid 

Issue UI Macro 
To Output Class 
5 Error Message: 
'PC Illegal Entry' 

Build Analog 
TCS-IO Cmd 
Fig 3.3.6.2-3 

10/161'79 
3.3.b.2-5 

-
Put Response 
Word Into 
Channel 
Status Word 
In CST 



Complete Reset, Set & Bite Test· 4 
TCS-IO Commands: 
• Fill In Command Word Fields 

With Information Obtained From 
The CST (MIA, Module, Channel) 

• Put Reset And Set Masks 
(Obtained From The biT) 
Into Reset AndSiiWords, 
Respectively _. 

DO CASE 
On (Device to 
Obtained From 
The CST) + 1 

1 == PF 1 

2 = PF2 

3 = Pallet 
MDM 1 

Set TCS-IO 
Device ID == 
TCSPFl 
For All 
Commands 

Set·TCS-IO 
Device ID = 
TCSPF2 For 
All Commands 

Set TCS-IO 
Device to = 
Pallet MDM 1 
For All 
Commands 

Set TCS-IO 
L-.....;4;..=~P.::.:al:.;.;le;.;;t_-I Device to = 

MDM 2 Pallet MDM 2 

10/16/79 
3.3.6.2-6 

For All Commands 

Figure 3.3.6.2-2. Build Discrete lCS-IO Commands 

~- ., 
\ 



• EU Value = Data Item ] 
• Shift Analog Value Returned 

By Backward Scaling 6 Positions 
To The Left And Store 11'1 Analog Word 

Complete Analog TCS-IO Command: 
• Fill In Command Word Fields With 

Information Obtained From The 
ANIT (MIA, Module, Channel) 

DO CASE 
On (Device 10 
Obtained From 
The ANIT) + 1 

Dssue Analog 
TCS-IO 
Command 

1 = PF1 

2 = PF2 

3 = Pallet 

MDM 1 

I--~ = Pallet _ 
MDM 2 

Set TCS-IO 
Device ID = 
TCSPF1 

Set TCS-IO 
Device ID = 
TCSPF2 

Set TCS-IO 
Device ID = 
Pallet MOM 1 

Set TCS-IO 
DeVice ID = 
Pallet MOM 2 

Figure 3.3.6.2-3. Build Analog rcs-Io Command 

10/16/19 
3.3.6.2 -7 



BOOK: OFT SM Detailed Design Specification 

3.3.6.3 Payload Control Initialization/Cleanup (SII CLNUP) 

Date: 10/16/79 
Page: 3.3.6.31""1 

The Payload Control Initialization module initializes all channel status 
words. 

a. Control Interface - Payload Control Initialization is CALL'ed by the 
Payload Control Specialist Function Control Segment. 
Invocation: CALL SII CLNUP (Disp); 

b. Inputs - Inputs to this module are spedfied in Table 3.3.6.3-1. 

c. Process Descri.ption - The control flow for this module is shown in 
Figure 3.3.6.3-1. MDM BITE TEST 4 is used to determine the true 
state of all applicable PL MDM (payload and pallet) discrete channels. 
These states are placed into the correct channel status words. 

d. Outputs - Outputs from this module are specifi.ed in Table 3.3.6.3-1. 

e. Module References - None 

f. Module Type and Attributes 

'I'ype: External Procedure 

Attributes: Exclusive 

g. rr'emEla,te References 

D INCLUDE CSAPLC 
D INCLUDE TCSMACS 
D INCLUDE IOMACS 
D INCLUDE SMS~rAT 

h. ~~rror Handli.nl~ - None 

Payload Control Tables (GXT,DIT,CST,ANIT) 
Contains TCS I/O Macro Skeleton 
Contains I/O Macro Flags 
Status field replace statements 

i. ~!onstraints and AssumEtions 

t. Payload Control Spec item numbers must be consecutive. 
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TABLE 3.3.6.3-1. Payload Control Initialization/Cleanup 

ITEM DESCRIPTOR ACT 

Channel status words A.24 0 

Command Word Fields E 0 

Device ID A.2.24 I 
A.2.21· 

TCS-IO Device ID E 0 

TCSPFI E I 

TCSPF2 E I 

Pallet MDMl E I 

Pallet MDM2 E I 

Transaction Status Word E I 

I/O Status Word A.2.24 0 

DISP E I 

Range E L 

GlIT Index A.2.19 I 

Response Word E L 

\ 

MODULE DATA LIST 

SOURCE/DESTINATION I HAL NAME 

{;RT CSPS_CST_CHAN 

FCOS SIl TCS BT4 

CSPS_CST_MDM$(l to 2) 

FCOS SIl_BT4.DDEV 

FCOS TCSPF1YEVID 

FCOS TCSPF2 _DEVID 

FCOS TCSPF1_DEVID 

FCOS TCSPF2YEVID 

SIl TSW 

CRT CSPS_CST_IO 

SP1,SP2 SIl_DISP 
SP3,SP4 

SIl_RANGE 

CSPS_GlIT 

SIl~T4_RESPONSE 

/ 

REQT. MML 
SYMBOL = o 
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DO FOR 
I = (Disp + 1) 
To (Disp + 50) 
WH I LE Range = 
TRUE 

Range = True 

Access Appro
priate GXT 
Entry 

IF 
fridex Found 
in GXT NOT -->0 

Then Then !.f 
~ Index Found 

In GXT = 0 

Else 

Complete Bite Test 4 TeS-IO Command: 
• Fill In Command Word Fields With 

Information Obtained From CST 
(MIA, Module, Channel) 

DO CASE 
On (Device ID 
Obtained From 
CST) + 1 

Zero Transacti on 
Status Word For 
Bite Test 4 

Issue Bite Test 
4 TCS-IO 
Command 

IF 
Transaction 
Status Word For 
Bite Test 4 = 0 

1 = PF1 

2 = PF2 

3 = Pallet 

MDM 1 

4 = Pallet 

MDM 2 

Then 

10/16/19 ···:r 
3:3.0.3---3 

Range = False 

Set TCS-IO 
Device ID = 
TCSPF1 

Set TCS-IO 
Device ID = 
TCSPF2 

Set TCS-IO 
Device ID = 
Pallet MDM 1 

Set TCS-IO 
Device ID = 
Pallet MDM 2 

Set I/O 
Status Word 
= Valid 

Else Set 1/0 
Status Word 
= Invalid 

Figure 3.3.6.3-1. Payload Control Init/Cleanup 

Put 
Response 

1- Word 
Into 
Channel 
Status 
Word 
In CST 
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3.3.7 Mass Memory Patc~ 

Date 10/16/79 

Page 3.3.7-1 

The Mass Memory Patch function in 8M OP8 2 provides the capability to modify 
mass memory via the Mass Memory Read/Write SPEC or Uplink (Capability 2) for load 
blocks 6f 2048 half words or less. 
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Date 10/16/19 
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3.3.7.1 Mass Memory READ/WRITE SPEC Control Segment (vMr\U\~!LSPEC) 

The MM HEAD/WRITE (MM R/W) SPEC provides the user the ability to patch the 
mass memories through keyboard inputs at the MCDS. A load block is read into core 
from mass memory and portions of the load block (up to 39 words) may be displayed. 
The changes may then be merged with the actual data and the load 'block written out 
to the mass memory. The checksum is also displayed, providing the user gre'ater 
assurance of accuracy. Other displayed values keep the user informed of the status 
of his requeBt as well as any violations of allowable procedures. 

a. Control Interface - The MM R/W SPEC function will be activated by 
User Interface upon a user request for the SPEC. This SPEC iB 
valid only in the SM 2 OPS Sequence. 

b. 1El)uts - See Table 3.3.7.1-1. 

c. Process Description (Figure 3.3.7.1-1) - Once activated, following 
inHialization of necessary flags, variables, and buffers, the MM R/W 
Display will be presented. The program will be in the "WAIT" state 
untii an ITEM is entered. Receipt of Item entries will result in the 
CALLing of the MM Item Processor (Section 3.3.7.2). 

Upon SPEC termination (by user request), if the MM Message Processor 
is active, a WAIT is issued until it becomes inactive, whereupon 
control is returned to the CALLing routine. 

d. Outputs - See Table 3.3.7.1-1. 

e. Module References - VMP ITEM PROC: MM R/W SPEC Item Processor 

f. Module Type and Attributes 

Type: Program 
Attributes: N/A 

g. Template References 

D INCLUDE TEMPLATE CZl COMMON 
D INCLUDE TEMPLATE DIS PLAY 

D INCLUDE TEMPLATE DNX BMS 

D INCLUDE TEMPLATE VMP ITEM PHOC 
D INCLUDE TEMPLATE CDF. MM UTILITY 

D INCLUDE DAG#RAM 
D INCLUDE DBG#RAM 
D INCLUDE DCG#RAM 

D INCLUDE DDG#RAM 

System Services Common Compool 
UI Display Presentation and Control 

and External Procedures 
UI Application Moding and Sequencing 

External Procedure 
MM R/W Spec Item Processor 
~M Utility Compool Containing Buffer 1 

UI Common Grammar Macro Set 
OPS Control Segment Grammar Macro Set 
Spec Control Segment Grammar Macro 

Set 
Allows references to MCDs keyboard 

input 



BOOK: OFT SM Detailed Design Specification 

h. Error Handling - None 

Date 10/16/79 

Page 3.3.7.1-2 

i. Constraints and Assumptions If MM I/O is in progress when an attempt 
is made to terminate the SPEC, the user may experience a slight delay 
between the time the request to terminate is made and the time of the 
actual termination of the SPEC. 

q () 7' 



TABLE 3.3.7.1-1 MM R/W SPEC Control Segment MODULE DATA LIST 

# ITEM DESCRIPTOR ACT SOURCE/DESTINATION 

1 Keyboard Function Types E I CRT 

2 MM Msg Proc Event E I HAL 

3 Patch Entered Bits Appendix D, VCO DDS 0 DMP, VMP 

4 Ready Bits Appendix D, VCO DDS 0 VMP, DMP 

5 Patch Input Buffer Appendix D, VCO DDS 0 VMP, DMP 

6 NIM R/W SPEC Display Appendix D, VCO DDS 0 V1vIP, DIvIP 
Variables 

-.t.: 
......... 
<:::> 

____ L ________________ 

HAL NAME MML REQT. 
SYMBOL 

KEY 

DMP -.:"1/.1 -.:"ISG _PROC 

CDHB_PATCH_ENTERED_BI~ 

CDHV_READY_BITS 

CDHV_PTACH_REQUEST I 

cmrv _ACTUAL_STAT 

CDHV_DESIRED_STAT 

CDHV DISP STAT 
CDHV-DISP-VIOL 
CDHV=FSWID_STAT 
CDHV PHASE STAT 
CDHV-LDBLK-STAT 
CDHV-OFFST-STAT 
CDHV NuM STAT 
CDHV-PATCHID STAT 
CDHV=ESC_STAT 
CDHV VER STAT 
CDHV=CS_STAT 
CDHB _ MM _SELECT 

D:II 
Q 
Q 
=-= .. 
Q .., 
-4 
(I) 

:r: 
~ 
CD -I» 

CD 
CI. 

~ 
CD 
en _. 
= = en 
-= CD 
n -n 
I» ... 
o = 

'"d t:J 

" " :::: ci-

" '" 
w · ~ 
Lv 1-....... 
• 1:--, 
-..: C\ · ---. 
f-' --l 
1'0 

0.-'; 



Enter 
, 

10/16/79 
3.3.7.1-4 

Spec Initil ization 

• Zero Ready Bits 

• Zero Patch Entered 
Bits 

• Blank Display 
Variables 

• Zero Patch Input 
Buffer 

• Initialize Item 
42to 4 

DISPLAY 
MM Read/Write 
Spec 
Display 

DO UNTIL WAIT FOR 
CALL • New OPS • New OPS IF --

• New Spec • New Spec Item Entry MM Item Processor 

• Resume • Resume (Section 3.3.7.2-1) 
~ • Item Entry if .. 

IF , WAIT FOR 
MM Message MM Message 
Processor Processor 
Active Not Active 

Close 
/ , 

Figure 3.3.7.1-1. MM Read/Write SPEC Control Segment 

7/1 
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3.3.7.2 Mass Memory R/W SPEC Item Processor (VMP_ITEM_PROC) 

Date 10/16/79 

Page 3.3.7.2-1 

This module is called by the Mass Memory R/W SPEC Control Segment to trans
late keyboard item inputs into the appropriate software action such as setting the 
proper fiel.ds in the control words for the MM Message Processor and enabling the 
display of the item entries. This module is described in the Vehicle Checkout 
(VCO) DDS, Section 3.2.7.1. 

OF'iTl'jfl 
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Date 10/16/19 
Page 3.3.7.3-1 

3.3.7.3 Mass Memory Message Processor (DMP_MM __ MSG_PROC) 

The Mass Memory Message Processor processes requests from the ground or on
board (via the MCDS MM. Spec function). It decodes the messages from the ground 
or MCDS and performs Mass Memory Read LOAD BLOCK, Merge :patch Data, and Write 
LOAD BLOCK operations. As such, the processor provides a mass memory load and 
dump capability. This module is described in the Vehicle Checkout (VCO), DDS, 
Section 3.7.2.2. 

1~EPRODUCr\3H XL'V 01i' TB l': 
.1> _1 . ". " 'C' })')Ol{ 
OInGH~[Al~ PAGb )" ~ .' 
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3.3.8 Remote Manipulator System 

10/16/79 

3.3.8-1 

The Renlote Manipulator System (RMS) software provides inflight payload 
handling to support deployment, retrieval, and stowage of payloads. The RMS 
software monitors and controls the motion of the mechanical arm(s) by: 

1. Selecting and :lnitializing the control modes 

2. Computing arm eommands 

3. Determining operational arm status 

4. Providing RMS caution and warning signals 

5. Performing fault detection, and 

6. Allowing mission tailoring through the use of I-LOAD and mission/ 
payload-dependent parameters. 

All parameters in the MCIU Input/Output (I/O) data blocks (compools) are 
available for Downlist (DL). Therefore, these items shall not show DL as 
a destination in the module data lists since they are all available for DL. 

REPRODUCIBILITY OF THE 
ORIGINAL PAGE~ IS POOR 
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3.3.8.1 Remote ManipUlator System (RMS) Specialist 
Function Control Segment (RMC_SPEC) 

The RME; Specialist Function Control Segment (RMC ) activates RMS 
processing and presents the RMS SPEC display (094) on the orbiter CRT. 

a. Control Interface - The RMS Control Segment is SCHEDULE'd by 
the User Interface (UI) Program Sequence Request Processor 
(DMC). Control is given to RMC whenever any of the following 
keyboard actions occur: 

• SPEC 094 is entered 
• SPEC 094 is resumed 
• ITEM entry/execute via SPEC 094 is received 
• New OPS is selected 
• New SPEC is selected 

Invocation: SCHEDULE RMC SPEC PRIORITY (PRIO_RMC) 

b. Inputs - Inputs to this module are specified in Table 3.3.8.1-1. 

c. Process Description - The control flow for this module is shown 
in Figure 3.3.8.1-1. Selection of the RMS Specialist 
Function causes RMC to check if the RMS Executive (REX) is 
active. If it is, RMC presents the RMS SPEC display and waits 
for keyboard input. If REX is not active, the RMS initiali zation 
flag is set, the FCOS Timer Initiated I/O is scheduled, REX is 
SCHEDULE'd (using the priority, frequency and phase offset 
specified for HEX in SAM 10), and the EMS SPEC display is 
presented. Once SHCEDULE'd, REX continues to execute until a 
new OPS is selected (REX will continue cycling even when the 
RMS SPEC is deselected and RMC is rendered inactive). 

While active, HMC monitors for valid keyboard input. When an 
item entry is received, pertinent keyboard data (the item 
number and the item data) is stored for the item entry processor 
(RUD), the item flag is set (causing REX to CALL RUD), and RMC 
WAITs for TIME __ REX (.08) seconds. This WAIT insures that RUD 
will process the currently stored data before HMC stores the 
next keyboard data for RUD to process. Upon receipt of a new 
OPS, new SPEC, or a RESUME keyboard entry, RMC exits. 

d. Output - Outputs from this module are specified in Table 
3.3.8.1-1. 

e. Module Reference -

Process Section Reference 

RMS Executive 3.3.8.4 SCHEDULE 
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Date 10/16/79 
Rev 
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f. Module Type and Attributes -

Type: Program 
Attributes: N/A 

g. Template References ~ 

D INCLUDE TEMPLATE CRA TE 

D INCLUDE TEMPLATE REXRMS 

D INCLUDE TEMPLATE CZl COMMON 

D INCLUDE TEMPLATE DIS PLAY 

D INCLUDE TEMPLATE DNX BMS 

D INCLUDE DAG#RAM 

D INCLUDE DCG#RAM 

D INCLUDE DDG#RAM 

D INCLUDE ZPRIOTIM 

D INCLUDE TIOMACS 

D INCLUDE PREMACS 

Working Compool 

RMS Executive 

System Services Common Compool 

Display Presentation and Control 

Application Moding and Sequencer 

Common Grammer Macro Set 

SPEC Control Segment Grammer Macro Set 

Allows references to MCDS keyboard inputs 

Contains REPLACE names for baseline 
priorities, phasing, and rates of 
SCHEDULE'd processes 

Timer Initiated I/O replaces 

Pre~initialized I/O macros 

h. Error Handling - Other than standard FCOS recovery, no error 
recovery exists for this module. 

i. Constraints and Assumptions -

• Item entries are passed from DMC to RMC one at a time and 
RMC·WAITs TIME REX (.08) seconds after each item entry. 
Thus, if a multiple keyboard entry of 6 items was input, 
each separate item would require at least .08 seconds to 
process, resulting in at least .48 seconds to process the 
complete keyboard entry. If a new SPEC, new OPS or RESUME 
were entered during this .48 second period, RMC would finish 
processing the item it was currently working on and the 
remaining items would not be processed. 

• Timer Initiated I/O will control the reading of the MCIU 
for RMS. A read will start and be completed just before 
each REX cycle begins. Reads will not occur in the 
middle of a cycle, even if REX cycle overruns. 



TABLE 3.3.8.1-1 RMS Specialist Function Control Segment 

# ITEM DESCRIPTOR ACT 

1 Keyboard item number D.50 R 

2 Keyboard item data D.50 R 

3 Keyboard DEU nLLmber D.50 R 

4 RMS SPEC initialization D.51 W 
flag A.2.32 

5 Item entry flag D.52 W 
A.2.32 

6 Item number D.53 W 
A.2.32 

7 Item data D.53 W 
A.2;32 

~ 
8 DElJ number D.53 W 

A.2.32 

'-
~ 9 SIP start time D.54 R 

10 Scheduling phase for REX ZPRIOTIM Z 
TE~PLATE 

11 Scheduling priority for ZPRICTIM Z 

I REX TEMPLATE 

12 Scheduling fre(J.uency of ZPRIO'l'IM Z 
REX OT~LATE 

~.\:6 
Q>;:d 
"""0 
Zd 
?:C 
L'O 
>-d'5j 
>~ 
Qr 
8'8 
_r--< 
(1).0 
>-d':=j 
0;-3 
@::q 

8 

MODULE DATA LIST 

SOURCE/DESTINATION 1 i 
HAL NAME I I 

i ITEl-'Um 

i 

UI(DMC) i 
I 

UI(DMC) ITEM_I I 
TTEM_S I 

UI(DMC) DyEU_NUMBER I 

REX 
CRAB RMS SPEC INIT - - -

REX CRAB_ITEM_ENTRY 

I RUD CRAV_I'TEM_NO 

RUD CRAV ITEM INTEGER 
CRAV-ITEM-SCALAR 

RUD CRAV DEU NUM 

SC (AlB) CZIV_A_TSIP 

PRASE REX 

PRIO REX -

TIME REX -

:,: ·1 L REQT. 
SYMBOL 

; 

I 

G:I o 
o 
::II: .. 
o .., 
-4 
en 

== ~ 
CD -I» _. -CD =
~ 
CD 
en _. 
= = en 
'C 

CD 
CO) -CO) 

I» -CI 
= 

'1:J t:J 

'" '" IlQ d-

'" '" 
w r 
w I~ 
co ~ 
r --: 
I "" w 
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TABLE 3.3.8.l-2 

DEVICE 

I/O SVC 

DEVICE 
ID 

OP 
CODE 

SVC 
NO. 

SYNC I COMFAULT I ICC 
TYPE STATUS TYPE 

t-----t-----+---f--+I - 1 
MCIU 57 2 40 RS Yes No 

TIME 
TAG 

----

No 

I 1 INPUT! MAJ '-\1/0 --I I ! \ 
WAIT I PROT. ISTATUS 'OUT - I rUNiC PRIOR I ':::'OOUR~_ BUFFER + EVENT ~UOSMINAL 

p~ T lID lTV i" J' I i: . __ i __ __ _ _~ __ ~____ _ __ _ 
ii' I I ,..I ,.. . '0 t, I eM I '" I 45 "m '00. un 

I I 

= o 
o 
:=-:: .. 
o .., ... 
en 
::c 
c::::. 
(D -I» 

(D 

CL. 

C 
(D 
en _. 
= := 
en 
'C 
= n -n 
I» -o 
:= 

o~ 
~t=j 

GS;5 I ~ · ~ 0 I 'i';; ;i 

~'J _ IIII1 n ->< 
rnO 
'"'O"'j 
o 
08 
~~ 
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DATE 
PAGE 

10116/79 
3.3.8.1-5 

Program ) 
EMS Spec 

IF REX (RMS Ex
ecutive Is Not 
Active 

... 

] DISPLAY 
RMS Spec 
Display 

DO UNTIL 
• Spec Resumed 
• New OPS 
• New Spec 

* 

) RMS Close 
Spec 

Then 

\ 
I 

Turn On RMS SCHEI~ 

Spec Initializa REX 
tion Flag 1-----1 Timer 

Initiated 
I/O 

WAIT FOR 
• Resume IF Item Execute 
• New OPS -
• New Spec 
• Item Entry 

* 

* Provided as a result of 
the UI grammar 

Then 

SCHEDULE 
REX 
(Sec. 3.3.8.4) 

Store Item 
Data, Item 
Number, And 
DEU Number 
In Compool 

Turn On Item 
Flag 

WAIT 
TIM'B: REX ( .08) -Seconds 

Figure 3.3.8.1.-1. RMS Specialist Function Control Segment 

REPRODUCIBILITY Oli' TIm 
ORIGINAL PAG1G IS POOR 
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3.3.8.2 RMS Item Processor (RUD_KYBD) 

The RMS Item Processor (RUD) accomplishes initialization of the RMS 
130ftware in response to input from the RMS Spec display. 

a. Control Interface - RUD is CALL'ed by the RMS Executive (REX) 
when RMC indicates that a valid entry haB been received from 
Ur. 

Invocation: CALL RUD KYBD 

b. Inp~ts- Inputs to this module are specified in Table 3.3.8.2-1. 

c. Process Description - The control flow for this module is 
shown in Figure;3.3.8.2-1 through 3.3.8.2-8. RUD processes 
item entries from the RMS Spec display. An arm is selected 
for initialization via the PORT or STBD item entry. When a 
POR'r or STBD item iB executed, RUD updates the display with an 
asterisk to show the arm selected. Any saved data associated 
with the arm selected is recalled to the display, and the old 
display data not associated with the arm selected is blanked. 
A valid PL ID or EE item entry will be displayed and saved for 
recall for the arm currently selected. ' When the MCIU I/O 
ON/OFF item is executed, the MCIU I/O is turned on or off to 
indicate whether or not MCIU data acquisition is to be accom
pliE:hed. An astersik on the display denotes whether I/O is on 
or off. The runaway joint consistency check (CNTL ERR ENA/INH) 
and the Soft Stop Limits (SOFT STOP ENA/nm) are enabled or 
inhibited by their associated item entrie13. Asterisks denote 
their status. Valid Auto Sequence ID entries are displayed 
and assigned to their corresponding RMS auto sequence mode. 
RUD accepts and displays START PT item entries. This entry 
designates which prestored point in the selected auto sequence 
will he used as the starting point. While the Resolved Position 
Algorithm (RPO) is active, RUD rejects any OPR CMD MODE item 
entries (END POS, END ATT, PL INIT ID, and CMD CK). Accepted 
OPR CMD MODE data. is displayed. RUD SCHEDULE's RPO whenever a 
CMD CK item entry is accepted. If an illegal entry occurs, 
RUD enables the appropriate UI macro to generate annunciation 
on the message line - (ILLEGAL ENTRY). 

There is no Spec cleanup processing. 

d. Outputs - Output from this module are specified in Table 
3.3.8.2-1. 



BOOK: OFT SM Detailed Design Specification 

e. Module References -

Process 

Resolved Position Algorithm 

f. Module Type and Attributes -

Type: External Procedure 

Section 

3.3.8.9 

Date 10/16/79 

Page 3.3.8.2-2 

Reference 

SCHEDULE 

Attributes: Default (serially reusable with no protective mechanism) 

g. Template References -

D INCLUDE TEMPLATE CRI LVC 
D INCLUDE TEMPLATE CRA TE 
D INCLUDE TEMPLATE CDL_ANNUN 
D INCLUDE TEMPLATE DMA MAC 
D INCLUDE DMA#MACS 

D INCLUDE ZPRIOTIM 

D INCLUDE TEMPLATE CRF ASC 

h. Error Handling -

Level C Constants Compool 
Working Compool 
System Service Annunciation Compool 
System Service Annunciation Routine 
System Service Error Annunciation 
Macro Replace Statements 
Contains Replace Names for Baseline 
Priorities, Phasing, and rates of 
Scheduled Processes 
Pre-stored Auto Sequence Compool 

• RUD checks display entries in case of input errors. If a 
display entry is incorrect, an ILLEGAL ENTRY message is 
displayed and the entry is not processed. 

• Standard FCOS error recovery also exists for this module. 

i. Constraints and Assumptions - The user will not execute PORT/STBD 
items while an OPR CMD check is in progress. 

If the ARM and EE IDs are changed while RPO is rlmning, results 
on the RMS control display may appear inconsistent. 
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TABLE 3.3.8.2-1 RMS Item Processor 

ITEM DESCRIPTOR 

1 Item Number A.2.32, D.53 

2 Ttem Data A.2.32, D.53 

3 Illegal Entry Flag E 

4 MCIU I/O Flag A.2.32 

5 Case Number E 

6 Array Item E 

7 Soft Stop Limits Enable A.2.32 
Inhi bi t F:ag 

8 Arm Init Flag A.2.32, D.55 

9 OPR CMD Check A.2.32 
Index D.57 

10 PL ID A.2.31 

11 EE ID A.2.31 

12 (PORT) RMS PYLD ID A. 2_ 32 

13 (STBD) lli~S PYLD ID A.2.32 

14 I (PORT) HMS A.2.32 
EE ID D.58 

151 (STBD) IU-lS A.2.32 
EE ID D.58 

o~ 
16 SEQ Length A.2.35 >;;jt=j 

l-'II'-d 
17 RMS Auto SeQ ID A.2.32 Q>;;j 

;:;:;0 
L..tj 

18 Desired POR Position and A.2.32 
t;;>.-\ 
........ '--< ... 0 Attitude D.56 
ro>:;:i 
h- 'v-J ,....,. ,...... 
Q :-< 

19 Match E r=:;~ 
,......t< 
rF-.O 
::Q l-:::.j 

08 
:;:d >-:-i g 

ACT 

R 

R 

L 

0 

L 

L 

0 

W 

0 

Z 

Z 

0 

0 

I W 

W 

Z 

0 

W 

L 

MODULE DATA LIST 

SOU RCEIDESTI NA TlON HAL NAME MML REQT. 
SYMBOL = ~ fI""1I 

0 
0 ~ 11:11:/1 

RMC CRAV ITE.'! NO 

RMC CRAV_ITEM_INTEGER 

RUD_ILLEGAL_ENTRY 

REX, CRT CRAB_MCIU_IO V92X3835X 

RUD 3ASE _ NUM 

~ vi IIUIIII 

0 
I .'11 11 " 
S 11,,1111 

"PI ~ 

-I 
r Z 

tI) 

m ~ 
0'" 

3: 
:n '" '" .:.. - :. 

C 
~ t 
:n ~ 

RUD -*LU1Ril'y _ ITE..rvf 
CD - ~ 

I» 
< 
6 

RHM, CRT CRAB SOFT STOP ENABLE V92X3120X - - - CD 
~ 
() 

c.. (/) 

(/) 

RPO CRAV ARM INIT V92X3830X 

CRT, RAS CRAV OPR CMD CK INDEX V92X3840x - - --

C 0 
CD 

"T1 

en :g 
cCi° ~ 

= II 
m 

CRIS PYLD ID VALID V96J6990C-995C - --
en 

"C 
CD 

CRIS_EE_ID_VALID V96J6988C-989C n _0 -RCD, DL, RXY CRAV_RMS_PL_ID $ (1) V93J7505C , 
_. 
n 
I» 

RCD, DL, RXY I CRAV-.JU~SJL_ID $ (2) V93J7506C 

RCD, DL, RPO CRAV_RI-lS_.EE_ID $ (1) V93J7507C 
-;. 
= 

RCD, DL, RPO CRAV_WlB_EE_ID $ (2) V93J7508C 

CRFS _SEQ_LENGTH 

RXY, CRT CRAV_AUTO_SEQ_ID V93J7510C-513C 

RPO, CRT CRAV POR COR DESIRED V93J7520C-525C - - -
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TABLE 3.3.8.2-1 RMS Item Processor (cont'd) 

# ITEM 

20 IAuto Seq Start Pt. 

21 I Auto Seq Flag 

22 I SAVE PYLD ID 

23 !DISP PYLD ID 

24 I SAVE EE ID 

25 {DISP EE ID 

26 I Par Cord Desired Blankin€ 
Word . 

27 I IDENT 

28 IpYLD INIT ID 

29.1 DISP IN IT PYLD 

30 IPL INIT BLANKING WORD 

31 I OPR CMD CK FLAG 

32 IDEU number 

33 I Arm Init Disp 

34 Consis Flag 

DESCRIPTOR 

A.2.32 

A.2.32 

A.2.32 

A.2.32 

A.2.32 

A.2.32 

A.2.32 

E 

A.2.32, D.64 

A.2.32 

A.2.32 

A.2.32 

A.2.32, D.53 

A.2.32 

A.2.32 

MODULE DATA LIST 

ACT SOU RCE/DESTI NATION 

o HAS, DL, CRT 

o R~S 

I REX 

o CRT 

I REX 

o CRT 

o CRT 

L 

W/O RPO/RXY 

o CRT 

o CRT 

W DL 

R RMC 

o CRT 

o RVM, CRT 

\ 

HAL NAME 

CRAV_AUTO_SEQ_STR_PT 

CRAByUTO_SEQJLAG 

CRAV_SAVE_PYLD_ID 

CRAV~ISP_PYLD_ID 

CRAV_SAVE_EE_ID 

CRAV_DISP_EE_ID 

CRAV_POR_COR_DES_BM 

RUD_IDENT 

CRAV_PL_INIT 

CRAV_DISP_PL_INIT 

CRAV_PL_INIT_BAM 

CRAV_OPR _CMD _CK JLAG 

CRAV_DEU_NUM 

CRAV_ARM_INIT_DISP 

CRAB_CONS IS_FLAG 

I 
I 

MML 

V93J1550 C 

V93XT551X 

V92J3845C 

V92J3846c 

V93J1541C 

V92J3675C 

V93X1545X 

REQT. 
SYMBOL ~ 

o 
o 
~ .. 
o .., .... 
V) 

3: 
g 
('D -I» 

('D 
Q.. 

C 
('D 
en 
IC 

= en 
'1:1 
CD 
n -n 
1»' -CI = 

-0:00 
Q) <b Q) 

cg<(ti 

w co 
0 

w "-
'co co 0\ ..... 

f0 -.J 
I \0 
.p-

~ 11111111 

~ 11:11:11 
m 1111)111 
I ," S 11111111 
--i 
r Z 
m :l> 
om 
:Il CD 
CO .:.. - .. 
;;:1t 
:Il .. 

:l> 
< 
(5 
~ 
() 
m 
m 
o 
." 

~ 
:l> 
:Il 
m 

.., --'i 
f ..... .... 
~ 
I» 
"'l 
& 



( Enter 
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;ase Number = ~ 
Array Item 

(Item Number) 

= Perform 
Item 
Processing 
(Fig.3.3.8.2-2) 

IF 
Illegal 
Entry Flag 
On 

(Return 

THEN 
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Enab Ie UI Macro To 
Generate Appropriate 
Annunciation On 
Message Line 

Turn Off 
Illegal 
Entry Flag 

Figure 3.3.8.2-1. RMS Itern'+rocessor 



CASE 
NUMBER/ 

2 3 
3 4 

5 
5 6 
6 7 
7 8 
8 9 
9 
10 11 12 

1 15 
12 16 17 

13 

18 

14 

19 

DO CASE 
~ 
Number 

ITEM 
NUMBER 

20 21 22 23 

Figure 3.3.8.2-2 Item Processing 

'Perform 
'Arm Init 
(Fig.3.3 .• 8.Z...,3) , 

3 Perform 

8 

9 

10 

EE Id Select 
(Fig.3.3.8.Z-5) 

Turn On 
Mciu I/O 
Flag 
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Mciu I/O 
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Cons is Flag 

Turn Off 
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Inhibit 
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urn Off 
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lag 

Perform 
Auto Mode 
Select 
(Fig.3.3.8.2-6) 

Auto Seq Str Point= 
Item Data 

11 Auto Seq Flag = On 
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12 Opr Cmd 

Data Process 
(Fig.3.3.8.2-7) 
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-
THE~ SET ARM ARM :j:NIT 
,.---' INIT FLAG = 1 I---- DIS)? = BIN '1' 

}-
(p()Rrr) 

IF --
ITEM NUMBER = 

SET ARM ARM INIT 
10.--. INIT FLAG = 2 ~ f-- DIS)? = . 

li.:LSF. 

DESIRED POR POSITION & 
ATTITUDE BLANKING WORD 
(1 To 6) = x'8000' 

PY~D INIT BLANKING 
WORD = X '8000' 

SET OPR CMD 
CHECK INDEX TO 
BLANK 

SET:'OPR eMil OK I 
FLAG =0 

(STBD) 

DISP PYLD ID = SAVE PYLD ID(A.RM INIT FLAG) 

DISP EE ID = SAVE EE ID (ARM INIT FLAG) 

BIN '0' 
1-. . 

~--------,------------.-------------------~ 

Figure 3.3.8. 2~;3 '. ARM,INIT 
) j', ; ... , \ ': ,. '. I:, ~: 

i, 
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MATCH = FALSE 

DO FOR 
I = 1 to 6 
Until Match 
= True 

IF THEN 
Match = False 

IF THEN 
Item Data=PYLD ID 

I 

Turn On 
Illegal 
Entry 
Flag 

Hatch = 

RMS PYLD 

True 

ID 

Date 
Page 

(Arm Init Flag) 
= 

= Save PYLD I~Arm Init. Flag) 

DISP PYLD ID = Item Data 

Figure 3.3.8.2-4. PYLD ID Select 
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E IF 
He 

RMS EE ID(Arm Iuit Flag) = :=J THEN 

I 
Is ave EE ID(Arm Iuit Flag)= Item Data 

-
)- I m Data"" EE IDl 

tm EE ID = Item Data 

RMS EE ID(Arm Iuit Flag)- 2 

~ 
ELSE IF 

IDt-Item Data = EE I 
Eve EE ID(Arm Iuit Flag) Item Data 

I 
Ep EE ID = Item Data 

Turn On 
ELSI Illegal 

t..-;..... Entry 
Flag 

Figure 3.3.8.2-5. EE ID Select 
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THEN RMS Auto SEQ ID 
(Item Number-10) 

= Item Data 

IE INTEGER (Auto SEQ 

Length(Item Data))>l 

ELSE 
Turn On 
Illegal 

, Entry Flag 

Figure 3.3.8.2-6. Auto Mode Select 
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IDENT ::;: 
FALSE 

DO FOR ---
6 J ::;: 1 To IF 

UNTIL IDENT \ -- THEN 

::;: TRUE I ITEM DATA ::;: PYLD ID
J 

IDENT ::;: TRUE 

PYLD INIT ID ::;: J 

TURN ON 
IF THEN ILLEGAL 
IDENT ::;: FALSE ENTRY 

FLAG 

DISP INIT PYLD ::;: ITEM 
DATA 

PL INIT BLANKING 
WORD::;: X '0000' 

Figure 3.3.S.2-8.pYLD INIT PROCESS 
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3.3.8.3 Data Conversion Processor (RYE_CNV) 

DatE: 10/16/79 
Page 3.3.8.3-1 

The Data Conversion Processor (RYE) processes hand controller signals, joint 
rates, joint position, and converts thermister unit readings to degrees Fahrenheit. 
These results are placed in the working compool for control decision processing. 

a. Control InterfacE~ - RYE is CAJ;,L'ed by the RMS Executive (REX) at 12.5 Hz. 

Invocation: (,ALIJ RYE CNV 

b. Inputs - Inputs to this module are specified in Table 3.3.8.3-1. 

c. Process Description - The control flow for this module is shown in 
Figures 3.3.8.3-1 through 3.3.8.3-5. 

RYE begins by performing its Hand Contro1ler (HC) processing for the 
six component input signals (X, Y, Z, PITCH, YAW. ROLL). A bias value 
if? added and hand controller maximum deflection limit checking is applied 
to each component. If the resulting component value is within a prede-
fined null deadband, then the component va1ue is set to zero. If any of 
the HC component values are not within their respective null deadband 
limits, then the HC NULL flag is turned OFF. 

If an arm has been selected, joint rate processing is performed for 
each joint. First, the smoothing factors Kl and K2 are calculated. 
Next, the selected arm's payload dependent maximum joint rate limits 
are selected for use by the RMS software for the current cycle. The 
filtered motor rates are computed using the smoothing factors Kl and 
K2, the unfiltered motor rate and the filtered motor rate from the 
last pass. The filtered motor rates along with the joint gear ratios 
are then used to compute the joint rates. The filtered motor rates 
are then sto:::oed to be used 80S last pass rates in the next execution. 

If an arm has been selected, joint position processing is performed 
for each joint. The first five joints are limited io between -180 
and +180 and the sixth joint is limited from -4.50 to +450. 

Next, each new temperature thermistor reading for a valid arm is con
verted to degrees Fahrenheit for temperature limit checking in RIT and. 
display in RDD. Each temperature, as calculated, is stored in an array 
of LED and ABE temperatures. 

At this point, RYE exits. There is no SPEC initialization or cleanup 
processing. 

d. Outputs - Outputs from this module are specified in Table 3.3.8.3-1. 

e. Module References - None 

Rr~pn(r:}n Elll'l'Y 01<' TIJ)1; 
'( J !." /\ -( ~ fj; j S 
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f. Module Type and Attributes -

Type: External Procedure 

Da.te 
Page 

lO/16/'T9 

3.3.8.3-2 

Attributes,: Default (serially reusable with no protective mechanism) 

g. Template References~ 

D INCLUDE TEMPLATE CRI_LVC 
D INCLUDE TEMPLATE CRA TE 
D INCLUDE TEMPLATE CRD CIL 
D INCLUDE TEMPLATE CRC-COT 

Level C Constants Compool 
Working Compool 
Constants and I-Load Compool 
RMS Constants Table 

h. Error Handling Other than standard FCOS recovery, no error recovery 
exists for this module. 

i. Constraints and Assumption~ 

The TM SPEC input wrist roll range is reset to zero by RMSafter 
RMS takes the actual input value for use by the RMS softwa.re. It 
is assumed that the only values input for wrist roll range are one 
through six (1-6). Therefore, no validity checking is done. 



~ 
\.'0 
~ 

TABLE 3.3.8.3-1 Data Conversion Processor MODULE DATA LIST 

- -------------------,-------------------r--------,------------------,-----------------------,------------------r--------~ 

# ITEM DESCRIPTOR ACT SOURCE/DESTINATION I HAL NAME I MML REQT. 

r-------t---------------------~--------------------+_--------~--------------------+_; 1 SYMBOL I - , 
1 HC(scaled HC components A.2.32 I RC::) fRAIf_HC_COMP_SCALE 1 
2 l,jCIU Frame ID Change A.2.32 I RQC ICRAV MCIU FRAME ID CHANGE V92J3905C I - - --
3 Unfiltered Motor Rates .4..2·32 I RCD~ 'RAV_MOT_R.4.TE_RAW ! 

4 Joint Angle scale A.2. 32 I RC;) RAV JA SCALE II 

5 Selected PYLD index .4..2.32 I RC~ CRAV_PYLD_ID_.4.CT 

() Arm select A. 2. 32 I RCD pRA V _ ARl1_SEL 

7 Temp counter A.2.32 I RCD pRAV_RIT_TEMP_CTR 

8 Therm data .4..2.32 I RCD IcRAV]S_TEl1P_DATA 

9 PORT/STBD temp ID A.2.32~ ?::l I RCD RAV]S_TEMP_ID 

;:0 \:=S. 
10 Sensor ID A .2.32 ,-' 'iJ I RCD RAV SENSOR ID 

'::;~ - -
11 (Translational hand ,1..2.32 '-:' S I 0 RJS, DL RAV_COlID_THC_SIG Y92H3125C-127C 

controller commands) .> '-.J r 
THC SIG . d 

12 (Rotational hand A.2.32· 9. -' 0 RJS, DL CRAV_COND_RHC_SIG 92H3130C-132C 
controller commands) '--J cd I 
RliC SIG '"' >-i 

13 liC null flag A.2.32 .,; s: 0 I RWP, RQC, RJS, DL CRAB_HC_NULL 92X3121X 
;H 

14 Filtered Motor Rates A.2·32 ':f.1,.;0.. 0 RVM CRAV-!'10T_RATEJILT lV92U3436C_441C I ' 
15 Maximum joint rate A.2.32 .. 0 0 RRP, RFP, RSC CRAV_JNT":'RATE_LIM . ~RL_MAX 

limi ts .~ >-:s 

16 Raw joint rates A.2.32 .;! q 0 RVM CRAV3AR_RAW , 92R3410C-415C ..... ~ 

17 Actual joint rates A.2.32 :::=: 0 RSC, RWP, RQC, CRAV_JAR_ATL !v92R3310C-315C 
(Joint Rates) RTV, DL 

18 Actual joint angles A.2.32 0 RSC, RWP, REM. RDD, CRAV_JA_ATL !v92H3300C-305C 
(Joint Angles) liKG, RFP, RRP, DL, 

RVM 
19 Therm temp .4..2.32 0 RI'r, RDD CRAV THERH TEMP !v92T3710C-716C 

- - !v92T3720C-724C 

20 Null flag E L RYE_NULLJLAG 

~ n E L H~ 

~92T3730C-736C 
~92T3740C-744C 
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TABLE 3.3.8.3-1 Data Conversion Processor (cont'd) MODULE DATA LIST 

# ITEM DESCRIPTOR ACT SOURCE/DESTINATION 

22 K2 E L 

23 Motor rates last pass E L 

24 XZI E L 

25 WRR_RANGE A.2.32 I/O RYE/RYE 

26 TD E L 

27 RT E L 

28 LNTEMP E L 

29 TK E L 

30 Hand controller biases A.2.33 Z 

31 Hand controller maximum A.2.33 Z 
deflection 

;t:: 32 Hand controller null A.2.33 Z 
deadband 

\...~ 

C'" \ 
33 Tach time A.2.37 R STM 

34 Tach gain A.2.37 R STM 

35 Joint angle rate limit A.2.31 Z 
for selected payload 

36 Radians to degrees A.2.33 Z 
conversion factor (1T/18e) 

\ 
/ 

HAL NAME I MML 

I RXE_K2 

RYE_MOT_RATE_PAST 

RYE XZI 
i 

CRAV_WRR_RANGE 

RYE_TD 

RYE_RT 

RYE_LNTEMP 

RYE_TK 

CRDS _HC _BIAS V98U5163C-165C 
V98u5119C~121C 

CRDK_HC_MAXyEF 

CRDK _HC _NULL yB 

CRSS_TACH_TIME V96w4913C 

CRSS_TACH_GAIN 'V96u4912C 

CRIS_PL_JNT_RATE_LIM_COARSE i V98u5200C- 5229C 
I V96R503()C-
1 V96R5035C 

CRDK~RTD 
I 

REQT. 
SYMBOL 

WRR_RANGE 

I i 

I TBD 

i 
TBD 

JRL PL 
COARSE- .. 

RTD 

~ 
o 
o 
,.:: .. 
o .., .... 
fA 

3:: 
c 
(I) -I» 

(I) 
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C 
(I) 
(II _. 
<= = en 
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I» -o 
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# 

37 

38 

~ 
\...'-: 
~ 

39 

40 

41 

42 

43 

44 

4.5 

l6 

47 

48 

49 
50 
51 

TABLE 3.3.8.3-1 Data Ccmversion Processor (cont'd) MODULE DATA LIST 

ITEM 

Joint gear ratio 

Joint bias 

Maximum value of 
thermister data 

Resistance constant 
in temp. calculation 

Resistance constant 
in temp. calculation 

O-order coefficient 
for temp. conversion 

1st-order coefficient 
for temp. conversion 

3rd-order coefficient 
for temp. conversion 

Kelvin to Fahrenheit 
conversion constant #1 

Kelvin to Fahrenheit 
conversion constant #2 

Hr to EE Angle 

Wr to EE Angle Arm 
THC 
RHC 
TM WRR Rll.NGF 

DESCRIPTOR 

I A.2. 33 

I 0 I A·~·33 
i 
! 

I A.2.33 

I A.2.33 

I A.2.33 

, A.2. 33 

, A.2.33 

j A.2. 33 

I A.2.33 

I A.2.33 

I A.2.32 

A.2.33 
,E 

ACT 

z 

z 

z 

z 

z 

z 

z 

z 

z 

z 

o 

-SOURCE/DESTl NAT10N 

RKG 

o~ 
~trJ 
.-< ~ 

8~ 
'70 " t:J 
>;d 

o 
~j 5:l 
>..-; )s: 
-;-3 
" Ki 
:j 

o 
J>:lj 
) 

;-3 
J:::O 

t=j 

HAL NAME 

1 
i 
I 

I 
CRDK JNT GEAR RATIO 

CRDS JN1 BIAS 

RDK_TDy..AX 

RDK_SER_RES 

RDK TEMP RES 

RDK_TEMP_CNV_COEF_A 

tRDK _ TEMP 3NV _ COEF _B 

~RDK TEMP CNV COEF C - - - -

CRDK_K_TOyl 

CRDK_K_TOy2 

CRAV!i."R ~o _EE_ANGLE 

L RYE_COND_THC_SIG 

T 

1 
i 

I 

MML 

I 98u5107C-U2C ~98U5128C-133C 

REQT. 
SYMBOL 

TD MAX 

SER_RES 

TEMP_RES 

A 

B 

C 

K_TOyl 

K_Cf'O-,"2 

Wr"TO 
EE=Angle 

I ~ ~ ~~ I 
Z I CRDS_WR_TO_EE_ANGLE_ARM 

L RYE COND RHC SrG I V96H4997C 
; ~.c.~iR STM CRSS_~~G~ __________ ~_V~9_6H_4~9~9_8_C __________ ~ ________ ~ 
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Perform Hand 
Controller Processing 
Fi ure 3.3.8.3-2) 

IF .An Arm is 

Perform Fahrenheit 
Temperature Processing 

.. 8. -

Return 

Perform Joint Rate 
Control Processing 
(Figure 3.3.8.3-3) 

Date 10/16/79 

Page 3.3.8.3-6 

Perform Joint 
Position Con
trol Processing 
(Figure 

3.3.8.3-4) 

Figure 3.3.8.3-1. Data Conversion Processor 

·~3) 
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HC Max Deflect(I) 

IF N = 1 

N = 2 

THEN I HC(l) = Sign (HC O} 
HC Max Deflect(l) 

THC(l) HC(l) 

HC(I) 

Figure 3.3.8.3-2 Hand Controller Processing 

Null Flag = 
OFF 

Fi HC = 0 I (I) 

ELSE 

HC. = He -Sign(HC ) 
(I) -(1) (I) 

HC Null Deadband 

Null Flag = 
Off 

(N) 

"deJ 

" " \:.:.C+ 
<D <D 

Wi-' 
. 0 
~,-\ :::-
cc0'\ 
. --w~ 
'", ...., 



K2 = (Tach Gain) (MCIU 
Frame ID Change) /Tach 
Time 

I 
K1 = 1 -
(K2/Tach_Gain) 

I 
MOT Rate Unfilt (6) = - -
- MOT Rate Unfi1t (6) - -

I 
DO FOR I = Each ---
Joint 

.. 

JRL Max (I) = 
JRL PL Coarse 
(I,-Selected Py1d Index) 

J 
MOT Rate Unfilt (I) = - -
- MOT Rate Unfi1t (I) - -

I 
MOT_Rate_Fi1t(I) = MOT_ 
Rate _Fil t_Past (I) K1 + 
MOT Rate Unril t (I) K2 - -

I 
Joint Rates(I) = MOT Rate 
_Filter) H'l'D/Joint_G-;ar_ 
Ratio (I) 

I 
Raw Joint Rates(I) = MOT 
Rate_Unfilt (I) RTD/Joint 

-

Gear Ratio (I) 

J 
MOT Rate Filt Past (I) = - - -( I) MOT Rate Filt 

-- -

10/16/79 
3.3.8.3-8 

Figure 3.3.8.3-3. Joint Rate Control Processing 
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10/lEJ19 
j. 3.b. "j-Y 

QQ. EQ!3. Each5>------·~ _____ ,....---............ = JA Scale(I) 

lf JA Scale(6) < 270 

(Wrist Roll) 

~ 90 

XZI= 
DIV((Wrr Range-l),2) - 2 

(A;::m Select) 

J')int Angles (I) =JA 

~--..,IScale(I) 

JA Scale(I) 
>-_-_---'-'-l JA Scale(I) + 

JA Scale(I) = JA Scale(I) 
-360 

JA Scale(I) -JA 
Scale(r) 

360 

REPRODUCIBILITY OF TID~ 
ORIGINAL PAGE IS POOR 

XZI= 
DIV(Hrr Range,4) - 1 

(A;::m Select) 

xzr= 
DIV( (Wrr Range+l) ,2) - 2 

(A;::m Select) 

Figure 343.8.3-}.j.. Joint Position Control Processing 
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DO FOR I == 1 To 
TD == Therm Data 
(Port/Stbd Temp 

Temp Counter Tn) (I) 

T~ TD == -1 

IF TD > -1 )-
""'""- IF TD < -TD Max -

Else 

RT ==-Ser Res/ 
((Temp R;s/TD) 

+1) 

Lntemp :;: Log(RT) 

TK=l/(A+B Lntemp 
+C LNTEMP3) 

Therm Temp 
(SensorID ) 

(I) 
==K To F1 TK-K To 

F2 -

Figure 3.3.8.3-5. Fahrenheit Temperature Processing 
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Then TD == ...,TD Max -
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3.3.8.4 RMS Executive (REX_RMSEXEC) 

The RMS Executive (REX) provides I/O management and configuratipn control for 
the RMS soft'ware system. 

a. Control Interface - The RMS Executive is SCHEDULE'd by the RMS Specialist 
function Contro.lSegment (RMC) to execut~~ at 12. 5Hz. REX continues to 
execute until a new OPS is selected. 

b. 

c. 

Invocation: SCHEDULE REX RMSEXEC AT PHAl3E REX PRIORITY 
(FRIO REX), REPEAT EVERY TIME-REX; 
(Refe;ence SAM 10) -

1geuts - Inputs to this module are specified in Table 3.3.8.4-1. 

Process Descrir;tion - The cont~ol flow for this module is shown in 
Figures 3.3.8.,-1 through 3.3.8.4-15. The RMS Executive controls 
6 'basic functions: 

1. First pass initialization 
2. Item input processing 
3. MCIU input and error control 
4. Configuration validation and control 
5. Function sequencing 
6. MCIU output 

The first time REX is entered ~fter being scheduled, first pass initiali
zation is done. 

Ittem input processing is done with a CALL to RMS Item Processor (RUD) 
when a keyboard input is received by RMS Specialist Function Control 
Segment (BMC). 

Thte configuration item contains the curr~mt RMS sof·tware configuration. 
Configuration request is set when a different configuration is required 
or when one of the non-requested I!!onfigurations (SUSF'END, TEMP, or IDLE) 
is required (even if the software is alr~3ady in that configuration). 
The variable, configuration' req,uest, is alw,ays initialized to NONE. It 
chl3.nges only when the operator requests !t new configuration or if any 
condition exists that requires the SUSPEND, TEMP, or IDLE configuration. 

The MCIU I/O flag which determines the I/O status (ON or OFF) on the 
RMB Control Display is tested. Whenever the I/O is OFF the RMS software 
is to be in the SUSPEND configuration. 

When I/O is ON, REX CALL's the Input Processing and Configuration Determi
nation Module (RQC). RQC performs input error processing and performs 
configuration d.etermination. 

. l'rY OF THE REPIWD UCIBI1J,' ~, v 
ORIGINAL PAG11; 18 POOR 
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d. 

REX CALL's the Configuration Initialization Module (RXY) when the MeIU 
input is valid and the requested configuration is different from the 
current configuration, or the requested configuration is SUSPEND, SINGLE, 
MANUAL, or AUTO, and the requested configuration cannot be equal to NO~E. 

The configuration· state is updated, configuration entry unique processing 
is performed,and standard reconfiguration initialization is also done. 

When MCIU input is valid and the software is not in the SUSPEND configu
ration, REX CALL's the Position Hold Checks Module (RWP), performs function 
sequencing, and WRITE's to the MCIU. 

Function sequencing is accomplished via a dispatcher and a dispatcher 
table for the current configuration. The dispatcher issues CALL's to 
the modules required for the current configuration. The dispatcher 
tables are specified in Tables 3.3.8.4-2 through 3.3.8.4-6 and contain 
frequency, phasing, and active/iriactive status for each module. 

REX cleanup processing consists of saving last pass flags. 

Outputs - Outputs from this module are specified in Table 3.3.8.4-1. 

e. Module References -

Process 

RMS Item Processor (RUD) 
'I'emperature Processor (RIT) 
Dedicated Display (RDD) 
Kinematic Data Generator (RKG) 
Health Monitor (RHM) 
Total Velocity (RTV) 
Encoder Function (RNC) 
Hand Controller (RJS) 
Resolved Rate Processor (RRP) 
Automatic Sequence Processor (RAS) 
Position Hold (RFP) 
Single Joint Control (RSC) 
Input Processing and Configuration 
Determination (RQC) 
Configuration Initialization (RXY) 
Position Hold Checks (RWP) 

f. Module Type and Attributes 

Type: Program 
Attributes: N/A 

Section 

3.3.8.2 
3.3.8.15 
3.3.8.17 
3.3.8.6 
3.3.8.14 
3.3.8.12 
3.3.8.16 
3.3.8.8 
3.3.8.11 
3.3.8.10 
3.3.8.13 
3.3.8.7 
3.3.8.18 

3.3.8.19 
3.3.8.20 

Reference 

CALL 
CALL 
CALL 
CALL 
CALL 
CALL 
CALL 
CALL 
CALL 
CALL 
CALL 
CALL 
CALL 

CALL 
CALL 
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g. Template References 

D INCLUDE TEMP~TE CRA TE 
D JNCLUDE TEMPLATE CRI:LVC 
D INCLUDE TEMPLA'rE CRT DIS 
D INCLUDE TEMPLA'rE CRE MCO 
D INCLUDE TEMPLATE RKGKIN 
D INCLUDE TEMPLATE RJSHAN 
D INCLUDE TEMPLA.~rE RASAUT 
D INCLUDE TEMPLNrE RRPRRA 
D INCLUDE TEMPLNrE RFPPOS 
D INCLUDE TEMPLATE RSCSIN 
D INCLUDE TEMPLATE RHMHLT 
D INCLUDE TEMPLM~E RTVTOT 
D INCLUDE TEMPLA~:E RDDDDI 
D INCLUDE TEMPLA']'E RNCENC 
D INCLUDE TEMPLA']'E RITTEM 
D INCLUDE TEMPLA']'E RUDKYB 
D INCLUDE TEMPLATE RQCIPC 
D INCLUDE TEMPLA'l'E RXYCIN 
D INCLUDE TEMPLA'l'E RWPPHC 
D INCLUDE TEMPLA'I'E CGE DISPATCHER 

D INCLUDE GEDISP 

D INCLUDE PREMACS 
D INCLUDE IOMACS 

Date 10/16/79 
Page 3.3.8.4-3 

Working Qompool 
Level C Compool 
Dispatcher Compool 
Output Compool 
RKG 
RJS 
RAS 
RRP 
RFP 
RSC 
RHM 
RTV 
RDD 
RNC 
RIT 
RUD 
RQC 
RXY 
RWP 
Contains code for hybrid 
diSPatcher 
Contains integer value used 
by hybrid dispatcher to index 
through dispatcher table 
Pre-initiali~ed I/O macros 
I/O Macro Replaces 

h. ~~ Handling - Other than standard FeOS recovery, no error recovery 
exists for this module. 

i. Constraints and Assumptions 

• The minimum time for FeOS to go frpm the end of an I/O request 
to the start of an I/O request is 600 microseconds. 
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18 

TABLE 3.3.8.4-1. RMS Executive 

ITEM 

Configuration Request 

RMS SPEC Init Flag 

Item Entry Flag 

.MCIU I/O Flag 

MCIU Frame Identifier 
change 

Configuration 

I·ICIU I/O Last Pass Flag 

Arm Select Index 

Am; Select Index Last 
Pass 

/ 
Control ,lode Enter 
Discrete 

Control Mode Enter 
Discrete Last Pass 

I/O Error Counter 

Disratcher Table Active 
Bits 
(RRP) - AUTO 
(RFP) - AUTO 
(RFP) - IDLE 
(RRP) - MAl'IUAL 
(RFP) - MANUAL 

Dispatcher Pointer Saved 

Save PYLD ID 

Save EE ID 

Valid PYLD ID 

Valid EE ID 

\ 

~ 

DESCRIPTOR 

A.2.32 

A.2.32, D.51 

A.2.32, D.52 

A.2.32 

A.2.34 

A.2.32 

A.2.32 

A.2.32 

A.2.32 

A.2.32 

A.2.32 

A.2.32 

A.2.36 

A.2.32 

A.2.32 

A.2.32 

A.2.31 

A.2.31 

ACT 

I/O 

W/R 

W/R 

I/O 

I 

-I/O 

o 

I 

o 

I 

o 

I 

I 

I 

o 

o 

z 

z 

MODULE DATA LIST 

SOURCE/DESTINAT!ON 

RQC/RXY 

REX, RMC/REX 

REX, RJ.IC/REX 

RXY, RTJD / CRT, 

RQG 

RXY!DL, RQC, RWP 

RQC 

RCD 

RQC, RXY 

RCD 

RQC 

RXY, RQC 

RWP 

RXY 

RUD 

RUD 

HAL NAME 

CRAV_CONFIG_REQ 

CRAB_RMS_SPEC_INIT 

CRAB ITEM ENTRY 

CRAB MCIU IO 

CRAV-,~CIU_FRAME_ID_CHAl~GE 

CRAV_CONFIG 

CRAB_MCIU_IO_ON_OFF LP 

CRAV ARM SEL 

CRAV_ARM_SEL_PAST 

I 
PAST I 

CRAB_CONTROL_MODE_ENTER 

CRAB_CONTROL_MODE_ENTER 

CRAV_IO_ERROR_COUNT 

CRTD_DISPATCH_TBL.FREQ 

$(34; ) 
$(35;) 
$(6; 1 
${24; 1 
$(25; ) 

CRAV_DISPATCHER_POINTER_SAVED 

CRAV_SAVE_PYLD_ID 

CRAV SAVE_EE_ID 

I 

MML 

V92X3835X 

V92J3905C. 

V92U3100C 

CRIS]YLD_ID_VALID$(.ll I: V96J6990C 

GRIS_EE_ID_VALID$(ll . V96J6988C 

REQT. 
SYMBOL O:J 

o 
o 
:;:I£: .. 
o 
"PI .... 
VI 
3: 
c 
(1) -I» 

(1) 
Q. 

C 
(1) 
en 
= := 
en 
~ 
CC 
n -n 
I» -CI 
:= 

"::DO 
Q) (1) Q) 

'fil < ~ 

W 

eN 

00 

I 
.".. 

f-' 
o 

--f-' 
a-, 

-----1 
'D 

~ 1I"ltI 
~ 11:11:11 
(f) 11111111 
I'll S 11111111 
-i 
r Z 
m l> 
o (f) 

:D <0 
al :.. - :. 
;;1 t 
:D " 
~ 
< 
(5 
Z 
(j 
(f) 

(f) 

o 
"T1 

~ 
~ 
:D 
m 

.., -_. 
CfQ 
:J' ,. 
g-... ,. 
~ 
-.: 
~ 



TABLE 3.3.8.4-1 RMS Executive {cont'd) MODULE DATA LIST 

# ITEM DESCRIPTOR ACT SOU RCE/DESTI NA T,DN HAL NAME MML REOi. 
SYMBOL 

I 
! 

I I 
19 Mode Switch Index A.2.32 I ReD CRAV_MODE_SWITCH_INDEX 

co ~ lIII1I1! 
0 
0 ~ 11:11:11 
=-=: ~~ 11",,11 

I ·JII .. ·· 
0 ':i 11111111 

20 Mode Switch Index Last A.2.32 0 RQC CRAV MODE SWITCH INDEX LAST 
Pass PASS - - - -

! 
21 Vernier Scaling Req A.2.32 I RCD CRAB_VERN .J'ATE _REQ 

." -i .... ' Z 

en 
m J> 
0'" 

3: JJ '" tIl .:. 
- .c. 

22 Vernier Scaling Past A.2.32 0 RJS, RVM CRAB_VERN_SCALE_PAST V92X3103X C ;ri t 
CD 

:0 ... 

/'. ---

23 

I 
Rate HDld Request Last .4..2.32 0 RJS CRAB_RATE_HOLD_LP V92X3104x 
Pass 

241 
Rate Hold Request A.2.32 I RCD CRAB_RATE~OLD_REQ 

25 PL Capture Past A.2.32 0 RJS, RVM CRAB_PL_CAPTURE-YAST V92X3112X 
. 

26 PYLD Captured A.2.32 I RCD CRAB YYLD _CAP 

- J> 
~ < _. 0 -CD 

z 
-Q, 0 

'" 
~ 

en 
0 

CD ." 

en ~ =' l> 

= :0 

fn 
m 

,,- 'C 
-'-- CD 

'-.~ h~c,) j 
I 

, 
~~. 

j 
- --

I --. 
,- --

,--.~,' 

-. .:. ~.~ . 

1 

~ 
n _. -n 
1» -;' = 

. -'--;' 

--: _. 

--, 

, 

.0 

""O:xJO "'I 1» (I) Qo -tg<;:; -" w 
1-' :::r' ;.., 
0 .. Co '-
f-' .-

.. 
.. 

j 
I 

1 
I 
I 
I 

I 

;,. 0\ en '-I -.;j 
VI '0 0 ... .. 

~ 
I» 
'"'! 

" 
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Function 

Temperature Monitor (RIT) 

Dedicated Display (RDD) 

Encoder Function (RNC) 

End of Table 

Rate Phase Active 

12.5 1 0 

12.5 1 0 

12.5 1 0 

0 0 

Temperature Dispatcher Table 

Table 3.3.8.4-2 

Frequency 

1 

1 

1 

0 

10/16/79 

3.3.8.4- 6 

Case Number 

8 

10 

11 



10/16/79 

BOOK: OFT SM Detailed Design Specification 

Function Bate Phase Active Frequency Case Number 

Kinematic Data Gynerator (RKG) 12.5 1 0 1 1 

POE1itioKt Hold (RFP) 12.5 1 1 OR 0 1 5 

Health Monitor (RHM) ;1-2.5 1 0 1 7 

Temperature Monitor (RI'J~) 12.5 1 0 1 8 

Total Velocity (RTV) 12.5 1 0 1 9 

Dedicated Display (RDD) 12.5 1 0 1 10 

Encoder Fupction (RNC) 12.5 1 0 1 11 

End of Table Entry 0 0 0 

Idle Dispatcher Table 

Table 3. 3 r 8. )-1--3 

HTI;rEODuc;mF,ITY OI,' TUJC 
ORIGINAL PAC:; i3 POOH 
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Function Rate Phase Active 

Kinematic Data Generator (RKG) 12.5 1 0 

Hand Controller (RJS) 12.5 1 0 

* Resolved Rate Algorithm (RRP) 12.5 1 0 or 1 

*Position Hold (RFP) ;12.5 1 0 or 1 

Health Monitor (RHM) 12.5 1 0 

Temperature Monitor (RIT) 12.5 1 0 

Total Velocity (RTV) 12.5 1 0 

Dedicated Display (RDD) 12.5 1 0 

Encoder Function (RNC) 12.5 1 0 

End of Table Entry 0 0 

Manual Dispatcher Table 

Table 3.3.8.4-4 

*Mutually Exclusive Modules 

Frequency 

1 

1 

1 

1 

1 

1 

1 

1 

1 

0 

10/16/19 

3.3.8.4-8 

Case Number 

1 

2 

4 

5 

7 

8 

9 

10 

11 

/~ 
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3.3.8.4- 9 
BOOK: OFT SM Detailed Desi9n Specification 

Function Rate Phase Active Frequency Case Number 

Kinematic Data Generator (RKG) 12.5 1 0 1 1 

Auto Sequence Processor (RAS) 12.5 1 0 1 3 

* Resolved Rate Algorithm (RRP) 12.5 1 1 or 0 1 4 

* Position Hold (RFP) 12.5 1 0 or 1 1 5 

Health MonHor (RHM) 12.5 1 0 1 7 

';['emperature Monitor (RI'r) 12.5 1 0 1 8 

Total Veloeity (RTV) 12.5 1 0 1 9 

Dedicated Display (RDp) ;12.5 1 0 l 10 

Encoder Function (RNC) 12.5 1 0 1 ;11 

End of Table Entry 0 0 0 

Auto Dispatcher Table 

Table 3.3.8.4-5 

*Mutua11Y Exclusive Mpdu.les 
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Function Rate Phase Active 

Kinematic Data Generator (RKG) l2.5 1 0 

Position Hold (RFP) 12.5 1 0 

Single Joint Control (RSC) 12.5 1 0 

Health Monitor (RHM) 12.5 1 0 

Temperature Monitor (RIT) l2.5 1 0 

Total Velocity (R'I'V) 12.5 1 0 

Dedicated Display (RDD) 12.5 1 0 

Encoder Function (RNC) 12.5 1 0 

End of Table Entry 0 0 

Single Dispatcher Table 

Table 3.3.8.4-6 

Frequency 

1 

1 

1 

1 

1 

1 

1 

1 

0 

Case 

1 

5 

6 

7 

8 

9 

lO 

11 

lO/l6/79 

3.3.8.4- 10 

Number 

,-----



Table 3.3.8.4-] I/O SVC 

I INPUT MAJ. 1/0 jWORD DEVICE OP SVC I SYNC COMFAUl T jlcc TIME WAIT PROT. STATUS OUT- FUNC. PRIOR· COUNT I DEVICE 
10 CODe NO. TYPE STATUS 1 TYPE TAG 

PUT 10 ITY 

T I No I hO hs No 0 SM 1'(51 45 
MeIU 57 1 No No No Yes I 

I 

1--
..1...-. 
{....;l. 

O~ 

~ 

~.\ I I I I I I I I j I I I I I 
"-' 

-.::.'\ 

,~ ~ .. ~ ~ ;;! ,~ .. .,z 

c_ 

BUFFER EVENT BUS 
NOMINAL 

r<D"C" 

1 None 
I 
jLBl 

1 
i 

I 

CIO 
0 
0 
:a:: 
0 
." 
-4 
V) 

3:: 
0 
CD -I» 

CD 
c.. 
0 
CD 
!!!. 
<= = (I) 
"CI 

CD 
n -n 
I» -CI = 

w 
w 

?' 
" 

f-' ,.., 

,.., 
o ...... 
~ --... 
--0 

'" 



IT 
MCIU I/O 
F'lag = OFF 

_ll:. Con fig Req. 
= 1 or (MCIU FR. 
ID Change" ci 
AND I/O Error 
Count 

Perform 
First Pass 
Initialization 
(Fig. 3. 3.8 . 

4-2) 

CALL RUD 
(RMS Item Pro-
cessor) (Sec. 
3.3.8.2) 

Configuration 
Request 
= 1 

CALL RQC 
'(Input Process-
ing and config
uration deter
mination) (Sec. 
3.3.8.18) 

IF Configuration Request 
=:1 or Configuration THEN 
Request" 4 or (Configuratio,,)-__ --t 
Request # 0 and Configura--
tion Request ~ Configura-
tion) 

Value 

0 

1 

2 

3 

4 

5 
6 

CALL RXY 
'( Configuration 
Initialization) 
(Sec. 3.3.8.19) 

CALL RWP 
(Position Hold 

THEN Checks)(Sec. 
>------; 3.3.8.20) 

Perform 
Dispatcher 
(Function Se-, 
quencini;) (Fig. 
3.3.8.4--3) 

Figure 3.3.8.4-1. RMS Executive 

Date 10/16/'(9 
Page 3.3. e. 4-12 

Configuration 

None 

Suspend 

Temp 

Idle 

Single 

Manual 

Auto 



MCIU +/0 
FJ..ag '" Off ] 
Configurat:' 
= 0 

RMS $PEC 
Init Flag: 

StiLve PYLD 

VaUd PYLD 

;:J 
~ 

Save E~ ID( :J 
~ VaJ,id EE ID 

Date 10/16/79 
Page 3.3.8.4~13 

REPRODUCIBILITY OF ;, 
0 T11' n I'N' \ ' ' TIn" 

"'\..<\,1, '/ T n;\ (" Ii' re' J) 
- ./ .l .on', f .1 .d.) . C)()r~ 

Figure 3.3.8.4-2. Fir:;;t Pass Initialization 

/../ <J:- /! 
-, I 



~ 
~. 
~~; , \ 

Vi 

Dispatcher 
Pointer = 

Saved Dispatcher 
Table Pointer 

~O mIlLE 
~rue 

I 

, , 
'crj 
f-' 
J~ 
;:; 
'"i 
(j) 

W 

w 

CD 

-10"' 

w 

t:1 
f-'o 
Ul 

'D 

~ 
o 
;Y 
(j) 

'"i 

\ 

Phase Count 
= Phase 
Count - 1 

I THEN ,----------. '--__ ~--~t-i *equeney ~ 0 * >-IF 
Phase Count 
~ 0 

Update Pointer 
To Point To 
Next Entry 
In Table 

*NOTE: The active/inactive bit is tli'e high .. 
order bit of frequency. If aGtivebit 
is set then frequency is less than 
zero and the module is not called. 

'i 

r1HE PHASE I 
Count = 1 

'-----r--.-.J i 

THENt IF 0 
Frequency 

Phase Count 
= Frequency 
- Max Neg 
Number 

ELSEJ Phase 
Count 
Frequency 

.Perform 
CALLS On 
Case. Number . 

(Fig.3.3.8.4- 4) 

Exit 
Dispatcher 

1-dt:1 
~ ~ 
0tl<C+ 
(j) (j) 

w f-' 
W 0 . ---CD f-' 
• 0\ 

-10"' ---I -l 
f-' \D 
-10"' 



4 

CALL RJS ~ 
(sec1 3.3.S.8_) __ ----.--J 

CALL RAS ~ 
(Sec. 3.3.8.10) ----.--J 

-1' CALL RRP 
(Seo. 3.3.8.11) 

])l',I;e .101 ,(,t!') 

Par.o;e 3~·3~::.4- If "/ 

__ ~~~::=~~~_~ ,, __ -r--5~------JCALL RFP ~ I (Sec. 3.3.8.~----.--J 

8 

10 

11 

Figure 3 

CALL RIT ~ 
(Sec. 3.3.8.15) ~ 

REPRODUC1BI1 Jrry OF THE 
OIUGINAL l)AGL~ is POOR 

.3.8.4- h CALLS 

// 

"'~' On Case Number 
__ , ,t.) I, 

.,' It/ 
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Date 
Page 

MCID I/O Flag Last 
Pass = MCID I/O Flag 

Arm Select Index Last 
Pass = Arm Select Index 
Mode Switch Index 
Last Pass = Mode 
Switch Index 

I 
Control Mode Enter 
Discrete Last Pass = 
Control Mode Enter 
Discrete 

Vernier Scaling Past = 
. Vernier Scaling Request 

I 
Rate Hold Req. Last Pass 
= Rate Hold Request 

PYLD Captured Past = 
PYLD Captured 

Figure 3.3.8.4-5. Save Last Pass Flags 

10/16/19 

3.3.8.4-16 



Date: 
Page: 

10/16/79 
3.3.8.5-1 

BOOK: OFT SM Oetaile(J O~ign Specifi,cation 

3.3.8.5 Manipulator Controller Interflace Unit (MCIU) Decoder (RCDDCODE) 
'f i "'!"!-"" i 

The MCIU Output Decoder (RCD) converts MC;m output data to a format tha.t is 
readily usable by the RMS software. The results of these operations ("\:liasing, 
scaling, data conversions, integerizing) are storeq tn the working compoo1. 

a. Control Interface - RCD is CALL' ed by the RMS E~ecutive (REX) at 12.5 Hz. 

Invocat ion: CAL~ RCD _DCODE 

b. ~~ - Inputs to this module are specified in Table 3.3.8.5-1. 

c. Process Description - The contrql flow :for this module is shown in 
Figures 3.3.8.5·-1 through 3.3.8.5-8. 

RCD begins processing by unIlacking required di~cretes into Boolean form 
(Tp.ble 3.3.8.5-2). Wh~n switch indexing is perforI(led, the mode switch 
par84D.eter switch~ and joint \3elect switch are integerized to optimize 
memory usage. Single direct drive positive/negative, auto sequence 
proceed/stop, capture/releas~ command, rigidize/derigidize command, EE 
auto/manual, arm select index and EE rig:i,dized/derigidized discretes 
are also integerized. ReD then sets the selected payload and EE indices 
to designate the payload. anri EE data to be 1lsed Oy HMS soft.ware base(l 
on the state C)f the arm select indicator and ijhe currently assigned 
payload and EE IDs. 

Pointers to the thermistor data gathered from the port and starboard 
arms are processed for use by the Data Conversic'>ll Processor (RYE), Section 
3.3.8.3. During each cycle, a qifflerent subset at' the total set of 
thermistor data is rec~ived. This subset contains up to four of the most 
ree~nt samples which are screened for temperature data, storing their 
compool storage ID a~d disp1aY ptorage ID in the working compool. 

RCD next cqnverts the returned rate demand id~'.llltifier, the hand controller 
raw signals, the joint encoder raw signals, and the raw tach signals into 
scalar fOl"mat for further processing. Finally; RCD takes display data 
(Table 3.3.8.5-3) from the input compool and places it ip the working 
compool. 

At this point, RCD exits. There is no SPEC initialization or cleanup 
processing. 

d. Qy.j;J2uts - Outputs from this mod\lle are specified i:r Table 3.3.8.5-l. 

e. Mo(~ule References - None 
i . --r 



BOOK: OFT SM Detailed Design Specification 
Date: 10/161'79 
Page: 3.3.8.5-2 

f. 

g. 

h. 

i. 

Module Type and Attributes 

Type: External Procedure 
Attributes: Default.( serially reusable with no protective mechanism) 

Template References -

D INCLUDE TEMPLATE ·CRB MCI 
D INCLUDE TEMPLATE CRA TE 

Input Compool 
Working Compool 

Error Handling - Other than standard FCOS recovery, no error recovery 
exists for this module. 

Constraints and Assumptions - None 

\ 
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# 

1 

2 
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4 
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6 
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10 

11 

12 

13 

14 

TABLE 3.3.8.5-1. Decoder Function 

ITEM DESCRIPTOR 

j D & C communication A.2.30 
failure discrete 

Joint tachometer failure A.2.30 
-discretes 

Vernier rate select A.2.30 
discrete 

Rate hold select A.2.3D 
discrete 

Control mode enter A.2.30 
discrete 

Safing in progress A.2.30 
discrete 

1 '" ",",", on ,"""" A.2.30 

Payload captured I A.2.30 
discrete 

o :;:.J 

Position X/Y/Z select A.2.30 
f~ g 
('J ,.,.-; 

discrete ~ ~'" 
t-7' C) 
':'.--1 _~ 

Attitude P/Yaw/R A.2.30 )0.:-,... <.J 
~:": C select discrete 

Cl 
---' :..---,., 

Joint angle select A.2.30 _~/ tJ 
discrete .. ,/ ~ 

, ....... , ----{ 
~ J. '--

Velocity X/Y/Z select A.2.30 :?;~ 
discrete \0--",,\ :-<:j, 

[:~ ,-, 
Rate P/YawIR select A.2.30 }o-... =.::; 

v ~..1 
discrete C 

C~ 
PORT temp A.2.30 ,.......'" ~ "'"' '-: 
LED/ABE/ID discrete ..... -'--_. 

- --

MODULE DATA LIST 

ACT SOURCE/DESTINATION I HAL NAME 

! 
I 

R . MCIU CRBB _DC _MCm _CO~I 

R MOm CRBB_TACHJAIL 

R Mem CRBB_VERNIER_RATE_REQ 

R MOm ORBB_RATE_HOLD_REQ 

R MCIU CRBB_~~~ROL_MODE_Ef~ER 

R MOm CRBB_SAFING_IN_PROG 

R MOIU CRBB ALL_BRAKES_ON 
-

R MCIU CRBB_PYLD _CAPTURED 

I 
R MCIU ORBB_POSITION_XYZ_REQ 

R MCIU ORBB_ATTITUDE_PYR_REQ 

R MOTU CRBB_JA_REQ 

R MOTU CRBB_VEL_XYZ_REQ 

R MOTU CRBB _RATE]YR _ REQ 

R MOIU CRBB_PORT_TEMP_REQ 

-

1 
MMl REQT. 

SYMBOL· 

I 

1 

1"","03J 
1 V54X2202J 

V54X2302J 
V54Y2402J I V51'X2>G2J 

- V54X2602J 
V54X2702J 

V72K3021J 

V72K3028J 

V72K2982J 

V54X2023J 

jV54X2024J 

V54X2027J 

V72K3001J 

. V72K3002J 

V72K3003J 

V72K30D4J 

V72K3005J 

V72K3006J 

~ 
Q 
Q 
:'II: .. 
C 
.." 
-t 
(I) 

3: 
c 
(D -!» _. -(D 

CI. 

Q 
('II 
11' 
-_a 
CQ 

= en 
~ 
CD 

" -" I» -= -= 

f-' 
W 0 . '
W ~ . ~ 
00,-

~~ 
I 

W 



TABLE 3.3.8.5.-1 Decoder Function (cont'd) 

# ITEM DESCRIPTOR ACT 

15 STBD temp A.2.30 R 
LED/ABE/lD discrete 

16 Shoulder Yaw joint A.2.30 R 
select discrete 

17 Shoulder pitch joint A.2.30 R 
select discrete 

18 Elbow pitch joint A.2.30 R 
select discrete 

19 Wrist pitch joint A.2.30 R 
select discrete 

20 Wrist yaw joint A.2.30 R 
se~ect discrete 

21 Wrist roll joint A.2.30 R 

(' -. select discrete 

22 End effector temp A.2.30 R 
joint· select discrete ~ -. 23 Critical temp select A.2.30 R 
discrete 

24 Manual augmented A.2.30 R 
orbiter mode select 
discrete 

25 Single joint mode A.2.30 R 
select discrete 

26 Manual augmented EE A.2.30 R 
mode select discrete 

27 Manual augmented A.2.30 R 
mixed mode select 
discrete 

28 Manual augmented pay- A.2.30 R 
load node select 
discrete 

29 Operator c'ommand mode A.2.30 R 
select discrete 

30 -~Auto . sequence 1"m6ae:- A.2:30 R 
select discrete 

MODULE DATA LIST 

SOU RCE/DESTI NATION 

MCW 

MCW 

MCW 

MCIU 

MClU 

MCIU 

MCW 

MCW 

MCIU 

MCW 

MCW 

MCW 

MCW 

MCW 

MClU 

MCW 

\ 

/ 

, 

... I 

HAL NAME I 
CRBB_STBD_TEMP_REQ \ . 

.V72K300TJ 

I 
CRBB_JNT_REQ_SHY V72K3010J 

CRBB_JNT~REQ_SHP V72K3011J 

CRBB_JNT_REQ_ELP V72K3012J 

CRBB_JNT_REQ_WRP V72K3013J 

CRBB_JNT_REQ_WRY V72K3014J 

CRBB_JNT_REQ_WRR V72K3015J 

CRBB_EE_TEMP_REQ V72K3016J 

CRBB_CRlT_TEMP_REQ V72K30lTJ 

CRBB_MAN_ORB_REQ V72K2975J 

CRBB_SlNGL_JNT_REQ V72K2979J 

CRBB_MAN_EE_REQ V72K2976J 

CRBB_MAN_MlX_REQ V72K2977J 

CRBB_MAN_PYLD_REQ V72K2978J 

CRBB_OPR_CMD_REQ 1772K2970J 

CRBB_AUTO_l_REQ V72K2971J 

MML REQT. 
SYMBOL· 

-

eel 
o 
o 
;II:: .. 
o .., .... 
en 
3: 
c 
(I) -I» _. -(I) 
Q. 

C 
(I) 
(II 

= ::I. 
en 

'C" 
CI) 
c; --. C"J 
I» _. 
Q. =. 

f-' 
W 0 

:.v ----f-' 
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# 

31 

32 

33 

34 

35 

36 

3: 

38 

39 

LO 

41 

42 

43 

44 

45 

46 

h7 

48 

TABLE 3.3.8.5-1 Decoder ~~nction (cont'd) 

ITEM DESCRIPTOR ACT 

Auto sequence 2 mode A.2.30 R 
J select discrete 

I Auto sequence 3 mode A.2.30 R 
select discrete 

Auto sequence 4 mode A.2.30 R 
select discrete 

I Test mode select A.2.30 R 
discrete 

I j Single direct drive A.2.30 R 
positive discrete 

I Single direct drive A.2.30 R I negative discrete 

Auto se~uence proceed A.2.30 R 
discrete 

I Auto sequence stop A.2.30 R 
discrete 

I Capture command A.2.30 R 

I I I Release comma.nd I A.2.30 

I 
R 

J 

Rigidize command I A.2.30 R 

I Derigide command A.2.30 R 

Port arm selected A.2.30 R 

STBD arm selected A.2.30 R 

EE rigidized flag A.2.30 R 

~E derigidized flag A.2.30 R 

Ra~,.;r thermister I A.2.30 I R I identifier i 

I 
Ralv t~er:r..ister 

I 
A.2.3G R 

parameter I 

I 

MODULE DATA UST 

SOURCEiDESTi NATION HAL NAME 

MCIU CRBB _ Au"1:0 _ 2 ~EQ 

MCIU CRBB_ADTO_3_REQ 

MCW CRBB_AUTO_4_REQ 

MCW CRBB_TEST_REQ 

MCru CRBB_SINGL_DIR_POS 

MCW CRBB_SINGL_DIR~EG 

MCW CRBB_SEQ_PROCEED 

MCID CRBB_SEQ_STOP 

MCID CRBB_CAPTURE_~MD 

rru 
rRBB _RELEASE _ CMD 

'~CID CRBB RIG CMD 

~CIU ICRBB=DER;G_CMD ,-,';0 

rCID ~8 CRBB_PORT_~ACT 

o~ iMcw ::)0 CRBB_STBD_ARM_ACT 
>, :::; 

/MCID ~d CRBB_EE_RIG 

/Mcw 
L (") 

C;RBB _EE _DEEIG 
>-a·Cd 

~CIU ?>-< 
O=-' RBV_RAW_THRM_ID 
8>;:3 

J 

row 
>-<~ I 
(f) J 

l-O~ CRBV_RAW_THRM 

6r-3 
\;d';:C 

i t=:J 
1 
i 

MML REQT. 
SYMBOL 

I V72K2972J 

V72K2973J 

V72K2974J 

V72K2981J I 

IV72K3020J 

! 

V72K302lJ 

V72K2983J 

V72K2984J 

V54X2035J 

V54X2036J 

!v54X2037J 

f54X2038J 

;v?4X2025J 

rr5 4X2026J 

1v54X2D31J 

1v54X2032J 

iv54T2110J 
54T2130J 

1v54T2150J 
54T2170J 

!v54T2100J 
iv54T2120J 
v54T2140J 
54T2160J 

ta 
o 
Q 
;::II: .. 
o ..., 
-of 
(I) 

== CI 
(I) -~ 
('D 

c.. 
CI 
(II 

en 
CCI 

= en 
~ 
CD 
n -n 
I» -c::I 
= 

w '-' 
0 w ..... 
f-' ex: 0\ 

;.;, ..... ...., 
J \0 \.n 
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TABLE 3.3.8.5-1 Decoder Function (cont'd ) MODULE DATA LIST 

# ITEM DESCRIPTOR ACT SOURCE/DESTINATION HA.L NAME I MML REQT. I SYMBOL 

49 Returned rate demann A.2.30 R MCIU CRBV RATE DMD lD RET V54J2810J 1 

identifier - - --

50 Raw hand controller A.2.30 R MelU CRBV RAW SIGl V72K3030J I' 

signals - - V12K3032J 
(X, Z, Yaw) VT2K3036J 
(Y, P, R) 

CRBV_RAW_SlG2 VT2K3031J 
VT2K3035J 
VT2K303TJ 

51 Joint position encoder A.2.30 R MClU CRBV RAW ENCOD V54H2205J 
signal - - V54H2305J 

V54H2405J 
V54H2505J 
V54H2605J 
V54H2T05J 

52 Raw tachometer signal A.2.30 R MClU CRBV_RAW_TACH V54L220lJ 
V54L230lJ 
V54L2401J 
V54L2501J 
V54L2601J 
V54L2TOlJ 

53 RMS payload identifier A.2.32 I RUD CRAV_RMS_PL_JD V93JT585C 
V93JT506C 

54 RMS end effector A.2.32 R RUD CRAV_RMS_EE_ID V93JT50TC 
identifier D.5S V93JT508c 

55 MCIU frame ID change A.2.32 I RQC CRAV_MCIUJRAME_ID_CHANGE V92J3905C 

56 Parameter switch A.2.32 0 RDD CRAV_PARM_SWlTCH_lNDEX 
index 

5T Joint switch A.2.32 0 RSC,RDD,.RWP CRAV_JNT_SEL_lD 
index 

58 Mode switch index A.2.32 0 RQC, RXY, REX CRAV_MODE_SWlTCH_lNDEX 

59 Single direct drive A.2.32 0 RSC,RQC CRAV_SlNG_DRV_POSNEG 
pos/neg 

60 Auto seQuence A.2.32 0 RAS,RQC CRAV AUTO GO STOP 
proceed/stop - - ~ 

61 Capture/release A.2.32 0 RNC,RHM RVM CRAV CAP REL CMD 
command ,- - -

- -- --

\. \ 
j 

eg 
o 
o 
~ .. 
o .., 
-of 
VI 

== 
C 
~ -~ 
~ 
c.. 
C 
~ 
(II 

CC 

= 
(I) 

"CI 
CI) 

n -n 
I» .... 
CI 

= 
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.0 
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TABLE 3.3.8.5-1 Decoder Flh'1ction (cont'd) 

--, 
# ITEM DESCRIPTOR 

, 62 Rigidize/derigidize A.2.32 
command 

63 Arm select index A.2.32 

64 EE rigidized/derigidized A.2.32 

65 Selected payload index A.2.32 

66 Selected EE index A.2.32 

67 D & C communication A.2.32 
failure 

68 Joint tach ~ailure A.2.32 

69 Vernier rate select A.2.32 

70 Rate hold select· A.2.32 

71 Control mode enter I A.2.32 

72 Safing in progress A.2.32 

73 .All brakes on A.2.32 

74 Payload captured A.2.32 

75 Temp counter A.2.32 

76 ?ORT/STBD temp ID A.2.32 

77 Therm data A.2.32 

78 Sensor ID A.2.32 

79 Returned rate demand A.2.32 
identifier 

90 He A.2.32 

0., I U ~. - -1--1- A.2.32 
q. \ 'G~L::;ereQ :-Ovor races 

~--- - - -- --- - -- -

MODULE DATA LIST 

ACT SOU RCE/DESTI NATION 

0 RNC,RHM, RVM 

0 RQC, RAS, RKG, RNC, 
RDD, RYE, RXY, REX 

0 RHM,RNC, RVM 

0 RJS, RAS, ESC, RYE 

0 RKG,RAS 

0 RCD 

0 RVM 

0 RJS,RSC,REX, RVM 

0 . RJS,REX 

I 0 I RQC,REX 

0 RQC 

0 RQC, RVM 

0 RJS,RHM,RAS,REX, RVM 

0 RIT,RYE 

0 RYE 

0 RYE 

0 RIT,RYE 

0 RVM 

0 RYE 

0 RYE 

HAL NAME I l\tiML 

CRAV RIG DERIG CMD - - -

CRAV ARM SEL 

CRAV_EE_RIG_DERIG 

CRAV PYLD ID ACT - --

CRAV_EE_ID_ACT 

CRAB_DC_COMM~AIL 

CRAB_JNT_TACH_FAIL 

CRAB_VERN _RATE _ REQ 

CRAB RATE HOLD REQ 

I CRAB=CONT;OL_M:DE_ENTER 

CRAB_SAFING_IN_PROG 

CRAB_ALL .J3RAKES _ON O~ 
?:Jt:=j 

CRAB _PYLD _ CAP >-<>-0 
0~ 

CRAV_RIT_TEMP_CTR >-<0 Ztj 
CRAV PS TEMP ID ~C - - -

0 
CRAV_PS_TEMPyATA ,..,..,-v ~--. 

;>;:::' 
CRA V_SENSOR JD ,.-., " ';..j"": "'"- • --..... \--", 

CRAV RATE mm ID RET 
L ........ ~ 

>-<~ - - --
(fl. 

0 
CRAV_HC_COMP_SCALE >-dl-:::j 

0 
CRA V .J40T _RATE _ RA\, Ct-3 

~~ 
t=:J 

RE.QT. I SYMBOL 

= o 
o 
;:lI:: 

o .., 
-4 
en 
3: 
'=' nI -I» 

nI 
CI. 

'=' nI 
en 

CCI 
:::I 

en 
';:I 

CD 
n -CO) 

III -Q 

:::I 

f-' 
W 0 ..... W f-' 
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\ ... 1'1 '.0 
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TABLE 3.3.8.5-1 Deco~.er Function (cont'd) 

ITEM 

End-Effector Failure 
Discrete 

End effector Failure 

EE Hardware Bite 
Discrete 

EE Hardware Bite 

Sensor ID Table 

MCIU Failure Warning 
Discrete 

MCIU Failure Warning 

GPC Data Failure Warning 
Discrete 

GPC Data Failure Warning 

ABE Failure Warning 
Discrete 

ABE Failure Warning 

DESCRIPTOR 

A.2.30 

A.2.32 

A.2.30 

A.2.32 

E 

A.2.30 

A.2.32 

A.2.30 

A.2.32 

A.2.30 

A.2.32 

MODULE DATA LIST 

ACT SOURCE/DESTINATION 

R MCru 

o RHM 

R MCru 

o RHM 

L 

R MCIU 

o RDD 

R MCru 

o RDD 

R MCru 

o RDD 

I 
HAL NAME 

CRBB_EEyAIL 

CRAB_EE_FAIL 

CRBB_EEEU_BITE_FLAG$(6) 

CRAB_EEEU_BITE_FLAG 

RCD_SENSOR_ID_TABLE 

CRBB_MCruyAIL 

CRAB MCru ANNUN 

CRBB _GPC yAIL 

CRAB_GPC_ANNUN 

CRBB _ABE yAIL 

CRAB ABE ANNUN 

MML 

V54X2009J 

V54X2123J 

V54X2020J 

V54x202W' 

V54X2022J 

V54X202f!J 

V54X2021J 

V54X2021J 

REQT . 
SYMBOL ~ 

o 
o 
~ 

o 
"PI 
ooot 
(I) 

3: 
eJ 
(I) -I» 

ft) 

Ct.. 

eJ 
CD 
en 
= 
== en 

"CI 
CD 
n -n 
I» -e 
== 

//i 

l-' 
W 0 . '
W l-' 
• CJ\ 
co'-
;.,., \3 
I 
co 
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93 

94 

95 

96 

97 

98 

99 

11)0 

10' 

1.02 

103 

104 

105 

106 

107 

108 

109 

l.le 

III 

TABLE 3.3.8.5-1 Decoier Function (cont'd) 

ITEM DESCRIPTOR ACT 

Temperature Data Counter E L 
(N) 

Joint Angle Scale A.2.32 0 

Word 2 A.2.30 R 

Word 7 A.2.30 R 

Word 10 A.2.30 R 

Word 13 A.2.30 R 

~.Jord 16 A.2.30 R 

Word 19 A.2.30 R 

Word 22 A.2.30 R 

Display Word 2 A.2.32 0 

Display Word T A.2.32 0 

Display Word 10 A.2.32 0 

I """" '0"' '3 
A.2.32 0 

Display Word 16 A.2.32 0 

Display Word 19 A.2.32 0 

Display Word 22 A.2.32 0 

EE Auto A.2.30 R 

EE Manual A.2.30 R 

EE Auto/Marmal A.2.32 0 

_1-.----- -

MODULE DATA LIST 

SOU RCEIDESTI NATION LML NAME 

RCD N -

RYE CRAV3A_SCALE 

MCIU CRBV_WORDl$(2; ) 

MCIU CRBV YORD7$ (1; ) 

MCIU CRBV_WORD7$(2; ) 

MCIU CRBV_WORD7$(3; ) 

MCIU CRBV_WORD7$(4; ) 

MCIU CRBV_WORDT$(5;) 

MCIU CRBV_WORD7$(6; ) 

CRT CRAV_DISPLAyyORD2 

CRT CRAV_DISPLAY_WORDT 

CRT CRAV_DISPLAY_WORDI0 

CRT CRAV DISPLAY WORD13 - -
CRT CRAV_DISPLAY_WORD16 

CRT CRAV-PISPLAY_WORD19 

CRT CRAV_DISPLAY_WORD22 

MCIU CRBB_EE_AUTO_MODE_SEL 

MCIU CRBB_EE_MANUAL_MODE_SEL 

RVM CRA V _EE _AUTO_MANUAL 

-

I REQT. ! MML 
I SYMBOL 

V54M3402P 

V54M3407P 

V54M3410P 

V54M3413P 

V54M3416p 

V54M3419P 

I V54M3422P 

I 
I 
V72K2990J 

V72K2291J 

--

I 

Qj 
o 
o 
-~ 

i'il 
>-3 

~ 
t:J 
(J) 
<t
O> 
f-'
f-' 
(J) 

P. 

t:J 
(J) 

'" f-'. 

'§ 
(I) 

'" (J) 
() 
f-'..., 
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() 

~ 
f-'. 
o 
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~ ~ 
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w f-' 
• 0 w ___ 

• f-' 0:> a--
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Date 10/16/79 

BOOK: OFT SM Detailed Design Specification Page 3.3.8.5-10 

~ab1e 3.3.8.5-2 MCIU Converted Discrete List 

Discrete 

Joint Tachometer Failure 
-Shoulder Yaw 
-Shoulder Pitch 
-Elbow Pitch 
-Wrist Pitch 
-Wrist Yaw 
-Wrist Roll 

Vernier Rate Select 

Rate Hold Select 

Control Mode Enter 

Safing in Progress 

All Brakes On 

Payload Captured 

End Effector Failure 

EE Hardware Bite 

MCIU Failure Warning 

GPC Data Failure Warning 

ABE Failure Warning 

D & C Communication Failure 

Input Compool Name Working Compool Name 

CRBB TACH FAIL CRAB JNT TACH FAIL 

CRAB_RATE_HOLD_REQ 

CRBB CONTROL MODE ENTER CRAB CONTROL MODE ENTER 

CRBB SAFING IN PROG CRAB SAFING IN PROG 

CRBB ALL BRAKES ON CRAB ALL BRAKES ON 

CRBB PYLD CAPTURED CRAB PYLD CAP 

CRBB EE FAIL CRAB EE FAIL 

CRBB EEEU BITE FLAG CRAB EEEU BITE FLAG 

CREE MCIU FAIL CRAB MeIU ANNUN 

CRBB GPC FAIL CRAB GPC ANNUN 

CRBB ABE FAIL CRAB ABE ANNUN 

CRBB DC MCIU COMM CRAB DC COMM FAIL 

* CRAB_VERN~TE~EQ is set to the opposite state of CRBB_VERNIER_RATE~REQ 



BOOK: OFT elM Detailed Design Specification 

Table 3.3.8.5-3. MCIU to GPC Display Words 

Discrete 

D & C Communication Failure 
Thermistor Circuit Failure 
MADC out of Tolerance 
MCPC out of Tolerance 
Interface Control Failure 
End Effector Failure 
MCIU-ABE Communication Failure 

Shoulder Yaw Tachometer Failure 
MDA Failure 
SPA 28v Power ]cailure 
SPA Commutator Failure 

Shoulder Pitch Tachometer Failure 
MDA Failure 
Shoulder/Elbow JPC Failure 
SPA 28v Power Failure 
SPA Commutator Failure 

Elbow Pitch Tachometer Failure 
MDA Failure 
SPA 28v Power F'ailure 
SPA Commutator Failure 

Wrist Pitch Tachometer Failure 
MDA Failure 
Wrist JPC Failure 
SPA 28v Power F'ailure 
SPA Commutator Failure 

Wrist Yaw Tachometer Failure 
MDA Failure 
SPA 28 V Power Failure 
SPA Commutator Failure 

Wrist Roll Tachometer Failure 
MDA Failure 
SPA 28 V Power Failure 
SPA Commutator Failure 

Input Compool Word 

CRBV vlORD2 

L/0 l{ 

Date 10/16/79 
Page 3.3.8.5-11 

Working Compool Word 

CRAV DISPLAY WORD2 - -

CRAV DISPLAY vlORDlO 

CRAV DISPLAY WORDl6 

CRAV DISPLAY WORD22 



( Enter 

I 
Unpack Required Discretes 
Into Boolean Format 
(Table 3.3.8.5-2) 

Perform Switch Index 
Processing 
(Figure 3.3.8.5-2) 

Perform Therm Data 
Processing 
(Figure 3.3.8.5-8) 

Convert the 
Unsigned Returned Rate 
Demand ID To Integer 
Format 

DO FOR I = 1 To 6 

TEMP = RC 6 
H96 = R~5 
I{Q5 = RC 4 
RCl'f = TEMP 

Place Display Data 

(Table 3.3.8.5-3) 

in Working Compool 

Return 

HC(I) = Scalar 

Date 16/16/'T9 
Page 3.3.8.5-12 

>-----1 (Signed Raw Hand Controller 

Signal(IY 

Joint Angle Scale(I)= Scalar 

(Encoder Signal(I)) 
(180/215) 

Motor Rate Unfilt(l) = 
Scalar (Raw Tach Signal (I)) 

(90/210) 

Figure 3.3.8.5-1. MelU Decoder 



Perform 
Parameter 
Switch Index 
Processing 
( Fi g . 3. 3. 8 . 5- 3 ) 

Perform 
Joint Switch 
Index 
Processing 
(Fig. 3.3.8.5-~·) 

Perform Mode 
Switch Index 
Processing 

( Fig. 3.3.8.5-5') 

Perform 
Integer Item 
-Processing 
(Fig. 3.3.8.5-6) 

Perform 
Intee;er 
Processing 
( Fig. 3.3.8.5-7 

Fi gure 3.3.8.5- 2 Switch Index Processing 

/l,?O 

Date 10/16/79 
Page 3.3.8.5-13 



IF Position 
X!Y/Z 
Disrrete 
On 

.~ 

~. 
~ 

"'" 

\. 

PARM 

TH~ Switch 
Index 

>-
= 2 PARM 

TH~ Switcb 
Index 

IF At.titude 

>-
= 3 PARM 

'-- pjyaw/R 
THEN Switch 

ELSE Discrete 
r-- Index 

On IE Joint j = 4 

'- Angle 
ELSE Discrete 

On PARM 
,JJlElL Switch 

Index L IE Velocity 
- 5 

X/Y/Z THF.~ 

Discrete 

PARN PARM 

Switch Index 

Position 
XYZ 
Disrrete 2 

Attitude 
P/Yaw!R 

Discrete 3 

Joint A..'1g1e 
Discrete 4 

Velocity 
X/Y/l. 
Discrete 

Rate P/Yaw/R 
Discrete I 6 
PORT TEMP 
LED/ABE/ID 
Discrete 

STt',D TEMP 
TXl)/ARE/ID 
Discrete 

NULL 

7 

8 

o 

On IE Rate )-P/Yaw/R 
ELSE Discrete 

On 

'-

Figure 3.3.8.5- 3 Parameter Switch Inclex Processing 
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Switrh 
Index 
= 6 PAR~l 

Tben Switcb 

)-~ "':0> ...IE. PORT 
TE.MP 
LED/ARE/ID 

On IE STBD 
TEMP - LED/ABE/ID 

On 

THEN 
PARM 

- Switcb 

)-
Index 
= 8 

PARM 
Switch 

"- Index 
= 0 

"0o 
;11 P 

'Jq r 
(1) '" 

\...,,-' f-J 
• 0 ,0 __ 

• f-' 
:0 C'\ 

· -'-~ -..:: 
~\C 



'l"tlEN 

rll Shoul dey \ 
Yaw Discret.e 
On 

Joint 

~ 
Switch 

Shoulder 
~ Yaw 

~ ,. Shoulder 
Pit.ch 

Elbow 
Pitch 

Wrist 
Pitch 

~vJrist 

Yaw 

Wrist 
Roll 

End 
Effector 
TEMP 

CRIT 
TEHP 

NULL 

Joint 
Swit·('h 
IndE"'X 
= 1 

IT Sh0ulder 
Pitch Discrete 
On 

Joint 
Switch 

1 

:2 

6 

7 

8 

o 

___ ..I Joiot ---. 
l . .t1~l\lISwit('h I 

Index 
= 2 

IE Elbow 
DiscrptE' 

Joint 
THEN I Switch 

Index 
= 3 

IE Wrist 
Pi t,ch Dis~rete 
On 

1£ Wrist 
Yaw Discrete 
On 

Joint 
THEN ISwitch 

;---I Index 
= 4 

THEN 

Joint 
Switch 
Index 
= 5 

Dis~rete 

Joint 
THENISwiT.ch 

Index 
= 6 Joint 

THEN I Switch 

IE End 
E£'fectcr 

ELSEITEMP Discrete 
On 

Index 
= 7 

IT CRIT 
TEMP 

ELSEl Discrete 

~ 
~@ 
'r ;;.ij 
~'""" ~·O 

On 

~"~ 
~O 
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Figure 3.3.8.5- 4 Joint Switch Index Processing 
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.Au.g Oro r--gfu. 'r 
Selected 

"" ,"'-J 
~ 
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Mode 
Switch 
Index 
= 6 

TE~ 

II .} Single 
Selected 

L--

'~ 

Mode 
Switch 
Index 
= 10 Mode 

~ 
Switch 
Index 
= 7 

g~. t jAug EE ~ Selected 

" fuo ) 
Aug Mix 

~ Selected 

'--
E 

Mode 
Switch 
Index 
= 8 

Mode 

~ Switch 
Index 

" fuo } 

= 9 Mode 
Au PL THJllL Switch 
Serected Index 

"ON} = 5 
Mode 

CMD TH~ Switch 
~ Selected Index 

" '"~} 
= 1 

-
Seq 1 TH~ Selected 

g..,o } Seq 2 
'--- Selected 

"' 
'--

Figure 3.3.8.5- 5 Mode Switch Index Processing 

\ 

// 

Mode I Index 

Auto 1 1 

Auto 2 2 

Auto 3 3 

Auto 4 4 

OPR CMD 5 

MAN ORB 6 

MAN EE 7 

MAN MIX 8 

HAN PL 9 

Single 10 

Test 11 

Null 0 

Mode 
Switch 
Index 
= 2 Mode 

THEN Switch 
.--- Index 

= 3 }lode liMO} Seq 3 T~ 
Switch 

Selected Index 
= 4 

J:i '"CO} 
'-=" 

Seq 4 ~ Selected 

li "",} 
Mode 

'--- Selected ELSE 

'--
i 

~!ode 

Switch 
Index 
= 11 
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Switch 
Index 
= 0 

-0O 
P ;n 
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'0 
l": ---... 
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00", 
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IF Single Single 
Direct Drive THEN Single Direct THEN Direct Drive 
Positive Drive Pos/Neg Pos/Neg 
On = 1 = 2 

IF Single Single 
ELSE Direct Drive ELSE Direct Drive 

Negative Pos/Neg 
On = 0 

S~THEN IF Auto Auto Seq 
THEN 

Auto Seq 
Proceed Proceed/Stop Proceed/Stop 
On = 1 = 2 

ELSE IF Auto Seq !ELSE Auto Seq 
Stop On Proceed/Stop 

= 0 

Capture/ Capture/ 
IF capt:J- TIlEN Release THEN Release 
Command Command Command 
On = 1 = 2 

ELSE IF Release ELSE Capture/ 
Command Release 
On Corrnnand 

= 0 

Ridigize/ Ridigize/ 
IF Rigidi~ THEN Derigidize THEN Deridigize 
Command Command Command 
On = 1 = 2 

Ridigize/ 
IF Derigidize ELSE ELSE Derigidize 
Command Command 
On = 0 

':=r IF THEN EE Auto/Manual THEN --
EE Auto == 1 r--- EE Auto/Manual 

== 2 

ELSE BE Auto/Manual 
~.--~--~ == 0 

ELSE IF 
REPRODUCIBILITY OF TH EE Manual On 

ORIGINAL PAGE IS POOR 

Figure 3.3.8.5-6 Integer Item Processing 



T~ Arm Select Index 
= 1 

T~ 
Arm Select 
Index = 2 L~I_F~_p_o_r_t .... A_r_m __ } Selected 

L--t='-IF Stbd Arm )-
Else Selected 

'-------' 

EE Rigidized/ 
T ,len Derigidized 

= 1 

Arm Select 
L......- Index = 0 

Else 

Then EE Rigidized/ 
~ lDerigidized a EE Rigidized )

~ 

'--~ EE 
Else 

Derigidbe-)-

= 2 

Date 10/16119 
Page 3.3.8.5:-18 

I..--
EE Rigidized/ 

IF An Arm Is Then 
Selected 

Derigidized 
Else _ n 

Selected PYLD Index = 
RMS PYLD ID 
(Arm Select Index) 

I 
Selected EE Index = 
RMS EE ID 
(Arm Select Index) 

I 
IF Payload Captured 

= Off 
Then Selected PYLD Index = 1 

(No Payload) 

Figure 3.3.8.5-1 Integer Processing 



N = MCIU Frame I 
ID Change 

Port/Stbd Temp ID 
(I) 

INTEGER (Raw Then ID 

+ 1 

Therm Data 

) 
(I) 

(Port/Stbd Temp ID )= 
(I) 

INTEGER(RmT Therm Pa m 
I 

Sensor ID Table 
Subscript Value 

o 

.... _...:;.._6-r~_:_n_~_:_~ :=J 
Port/Stbd Temp ID 

(Temp Counter) 

Port/Stbd Temp ID 
(I) 

Sensor ID 
(Temp Counter) 

Sensor ID 
Table 

(Port/Stbd Temp ID 
I 

Date 10/16/79 
Page 3.3.8.5-19 

, 'Y,' 'I'll';' 
'""TCfP'\ "1''1 Oc\ ".,U 

RlljPROD u ;,J,e ',J, l' C' p," \",) 
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Figure 3.3.8.5-8 Therm Data Processing 
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3.3.8.6 Kinematic Data Generator (RKG_KINGEN) 

The Kinematic Data Generator (RKG) computes the sines and cosines of the 
arm joint angles, computes the R-matrices, and derives the point of resolution 
(POR) position and attitude from joint angle data. 

a. Control Interface - RKG is CALL'ed by the RMS Executive (REX) at 
l~~. 5 HZ. 

Invocation: CALL RKG KINGEN 

b. Inputs - Inputs to this module are specified in Table 3.3.8.6-1. 

c. Process Description - The control flow for this module is shown. 
in Figures 3.3.8.6-1 through 3.3.8.6-7. The HAL variable names 
and other symbols taken directly from the Level C FSSR are 
documented in the module data list under the Requirement Symbol 
heading. RKG computes the sine and cosine of each joint angle. 
A1so computed are the sines and cosines of the sum of the shoulder 
pitch and elbow pitch and the sum of the shoulder pitch, elbow pitch, 
and wrist pitch. These sines and cosines are used in the computation 
of the following matrices. 

L POR REF to as REF 
2. POR REF to AM REF 
3. OS REF to AM REF 

Also used in the computation of the above matrices are the arm 
swingout angle, EE REF to AM REF R-Matrix for the active arm, 
and the PL REF to EE REF R-Matrix for the selected payload. 

The distance computations determine the following distances used 
in later computations: the distance from the wrist yaw joint 
to the end effector tip; the distance from the wrist pitch joint 
to the end effector tip, projected onto the X-Z plane of the arm 
reference frame, and the X-component (in the arm reference frame) 
of the vector from the shoulder yaw joint to the wrist yaw joint. 

The distances calculated above, arm member lengths, and sine and 
cosines of the joint angles are used to compute the position 
of the point of resolution in the arm reference fraxlle. The 
point of resolution position in the orbiter structural frame 
and in the orbiter body axis frame is computed using the attach 
point for the active arm, the transpose of the OS to AM R-Matrix, 
the point of resolution position in the AM reference frame com
puted above, and the vector from the end effector tip to the point 
of resolution for the selected payload. 

The Euler angles defining the POR attitude in the as Reference frame 
are computed using the POR to OS R-Matrix. 

There is no SPEC initialization or clean up processing. 

/-{'7'1 
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Date 10/16/79 

Page 3. 3.8. 6-2 

d. Outputs - Outputs from this module are specified in Table 3.3.8.6-1. 

e. Module RefereGces - None 

f. Module Type and Attributes -

Type: External Procedure 
Attributes: Default (serially reusable with no protective mechanism). 

g. Template References -

D INCLUDE TEMPLATE CRA TE 
D INCLUDE TEMPLATE CRD CIL 
D INCLUDE.TEMPLATE CRI LVC 

Working Compool 
Constants and I-Load Compool 
Level C Constants Compool 

h. Error Handling - The inputs to the inverse trigonometric functions are 
tested to eliminate any out-of-range inputs that cause a run-time error 
message. Other than standard FCOS recovery, no error recovery exists 
for this module. 

i. Constraints and Assumptions - The point of resolution and attitude 
computations assume that the arm has been swung out (swing out angle 
is a constant in computations). 

The first payload subscript in the arrays V_EE_POR_SEL and 
PL_TO_EE_OP_SEL reference the no payload case. Therefore, the 
first vector and matrix, respectively, should be initialized 
to a (0,0,0) vector and a 3X3 identity matrix. 

In order to protect the arcsin function from arguments outside of 
the range [-l~'l ] ' ABS (POR_TO_OS(2,l)) is restricted to be less than 
1. 
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TABLE 3.3.8.6-1 Kinematic Data Generator MODULE DATA LIST 

# ITEM DESCRIPTOR ACT SOURCE/DESTINATION HAL NAME MML ~~~~'OL 

1 
1 A:rrL Select Index A.2.32 I RCD CRAV_ARM_SEL 

2 Actual Joint Angles A.2.32 I RYE CRAV ,TA ATL V92H3300C-305C frOINT_ 
- - ~GLES 

3 Selected::lE Index A.2.32 I RCD CRAV_EEJD_ACT jRMS_EE_SEL 

5 POR INDEX A.2.32 I RXY CRAV_POR_INDEX V92X3107X 

5 End Effector Length A.2.31 Z CRIS_L_EEAP_EET V98U524C-255C lL_EEAP_EET 

6 Payload to EE A.2.31 Z CRIS]L_TO_EE_OP_SEL v98U5308c-352C i:>L_TOyE_ 
Transformation Matrices V96u6707C-715C PP SEL 

7 Sine of Port Swing Out A.2.33 Z CRDK_SWOUT_SIN_PORT I WOUT_SIN 
Angle PORT 

8 Cosine of Port Swing A.2.33 Z CRDK SWOUT COS PORT WOUT COS 
Out Angle - - - -

9 Radians to Degrees A. 2.33 Z CRDK RTD TD 
Conversion FactorC180/1T) -

I lolDegreeS to Radians A.2.33 I Z CRDK_DTR I TR I 
Conversion Factor(~/180) 

I 11 Feet to inches A.2.33 Z CRDK_FT_TO_IN I T_TO_IN 
Conversion Factor 

12 Length from WRR to EE AP A. 2 . 33 Z CRDK _L _ WR YEAP _ WP _EEAP 

13 Length from WRY TO WRR A.2.33 Z CRDK_L_WY_WR L_WY_WR 

14 Length from WRP to liRY A.2.33 Z CRDK_L_WP_WY JL_WP_WY 

15 Length from ELP to WRP .~.2.33 Z CRDK_L_ELP_WP (L_ELP_WP 

16 Elbow Offset A. 2.33 Z CRDK _EL_OFFSET L OFFSET 

17 Length from SHY TO SHP A.2.33 Z CRDKy_SHY_SHP _SHY_SHP 

18 Length from SHP to ELP A.2.33 Z CRDK_L_SHP_ELP f._SHP_ELP 

19 Arm Attach Point A.2.~3 Z CRDK_ARM_ATTH_PT TTH_PT 
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TAB LE 3.3.8.6-1 Kinematic Data Generator (Cont' d) MODULE DATA LIST 

--

# ITEM DESCRIPTOR ACT SOURCE/DESTINATION HAL NAME MML R~QT. 
SYMBOL 

20 Sines of Joint Angles A.2.32 0 RTV, RRP CRAV JA SIN V92H3340C-345C JOINT 
ANGLE-SIN 
sl-s6-

21 Cosines of Joint Angles A.2.32 0 RTV, RRP CRAV JA COS V92H3350C-355C JOINT 
- - ANGLE-COS 

cl-c6-

22 Sine of (SHP Angle + A.2.32 0 RTV CRAV JA SIN23 V98u3347C S23 
ELP Angle) - -

23 Cosine of (SHP Angle + A.2.32 0 RTV CRAV JA COS23 V98U3350C C23 
ELP Angle) - -

24 Sine of (SHP Angle + ELP A.2.32 0 RTV, RRP CRAV JA SIN234 V92H3348c S234 
Angle + WRP Angle) - -

25 Cosine of (SHP Angle + A.2.32 0 RTV, RRP CRAV JA COS234 V92H3358c C234 
ELF Angle + WRP Angle) - -

26 X-Component of Arm A.2.32 0 RTV, RRP, DL CRAV_X_SHY_WY V92H3338c X_SHY_WY 
Referenced Vector from 
SHY to WRY 

27 Distance from WRY to A.2.32 0 RTV, RRP CRAV L WY EET V92H3337C L WY EET 
EE Tip - -

28 Transformation Matrices A.2.32 0 RTV, RJS, RAS 
(POR to OS) CRAV TRFM MAT$(lt V22U3320C-398c , 
(POR to AM) CRAV-TRFM-MAT$C2L V92U3400c-408C i 
(OS to AM) CRA(::TRFMflT$(31 V22U3380C-388C . 

29 Position of POR A.2.32 0 RAS,CRT CRAV POR POS OS V92H3330C-332C POR POS STR 
in OS (POR]OS_OSJ. - - -

30 Euler Angles of POR A.2.32 0 RDD, CRT, DL CRAV POR ATD OS V92H3333C-335C 
in OS (Pitch, Yaw, Roll) - - -
(POR ATD OS) 

31 Dist;;:-nce-from WRP to EE A.2.32 0 RTV, RRP CRAV L WP EET IP V92H3336c L WP EET 
Tip ?rojected onto X-Z - - - - IF - -
plane of AM 
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TABLE 3.3.8.6-1 Kinematic Data Generator (Cont'd) MODULE DATA LIST 

I 
# ITEM DESCRIPTOR ACT SOU RCEIDESTI NATION 

32 POR Position in AM E L 

33 Sine of Swing Out Angle E L 

34. EE Ref to AM Ref Matrix E L 

35 EE to POR Vectors A.2.31 Z 

36 Selected vector from A.2.32 0 RTV,RAS ,RJS 
EE to POR 

37 PL Ref to EE Ref Matrix E L 

38 Positioned point of A.2.32 0 RDD,CRT 
resolution in body axis 
frame 

..c. 
39 Rotation angle of end A.2.32 I RYE 

effector from vlRR frame ~ 

I 

-

HAL NAME 

RKG _POR ]OS _ARM 

RKG SWOUT SIN 

RKG_EE_TO_AM 

CRIS~V_EE_POR_SEL 

CRI1.V_V_EE_POR 

RKG ]L _TO _ EE 

CRAV_POR_POS_DISP 

CRAV_WR_TO_EE_ANGLE 
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REnT.: MML 
SYMBOL i 

POR ]OS _ ARl>! 

SWOUT SIN 

V96U6T70C-6787C VEE POR 
SEL - -

V92H3421C-423C V_EE]OR 

V92H3417C-419C POR POS 
DISP 

-

WR TO EE 
ANGLE- -
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Enter 

Per:form JOlnt 1lllg-Le blne 
And Cosine Processing 
(Figure 3.3.8.6-2) 

-¥erTorm Matrlx 
Initialization Process-
ing (Figure 3.3.8.6-3) 

Perform Point Of 
Resolution Processing 
(Figure 3.3.8.6-4) 

Perform Distance 
Computations Processing 

(Fig.3.3.8.6-5) 

Per~orm Point O~ 
Resolution Position Pro-
cessing (Fig. 3.3.8.6-6) 

Perform Euler Angle 
Processing 
(Figure 3.3.8.6-7) 

" 

Return 

Figure 3.3.8.6-1. Kinematic Data Generator 

Date: 
page: 

10/16/79 

3.3.8.6-6 



Date: 
Page; 

REPROD UCffiILITY OF THE 
OJUGINAL PAGE IS POOR 

Figure 3.3.8,6-2. Joint Angle Sine and Cosine Processing 

10/16/79 
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Date: 
Page: 

EE To AM = Matrix (C234 C5, S234 s6 -C234 S5 c6, S234 c6 + C234 S5 s6, 
S5, C5 c6 -C5 s6, 

-S234 C5, C234 s6 + S234 S5 c6, C234 c6 - S234 S5 s6) 

T SWOUT SIN = -,...--- SWOUT SIN PORT - -

>-
IF Port Arm 
Selected 

E SWOUT SIN = 
'-- -

-SWOUT SIN PORT -

* 
S To AM = Matrix (C1, Sl SWOUT COS , Sl SWOUT_SIN , 

-Sl, C1 SWOUT COS , C1 SWOUT_SIN , 
0, -SWOUT SIN , SWOUT COS ) 

- -

Figure 3.3.8.6-3 Matrix Initialization Processing 

10/16/'T9 

3.3.8.6-8 
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V EE POR SEL 
- - - (POR INDEX : 1) V_EEYOR(l) = 

V_EE_POR(21 = -V EE POR SEL 
- - - (POR: INDEX : 2 ) 

V EE POR(3) = -V EE POR SEL( - - - - - POR INDEX : 3 ) 

I 
= -PL TO EE OP SE~ 

- - - - ,POR INDEX: 1,2) PL_TO_EE(l,2) 

PL_TO_EE (1,3) = -PL TO EE OP SEJ(' 
- - - - POR INDEX: 1,3) 

PL_TO~E(2.1) = -PL TO EE OP SEL , - - - - (POR INDEX: 2,1) 

PL_TO_EE:(2.2) = PL TO EE OP SEL( , - .- - - POR INDEX: 2,2) 

PL_TO_EE(2.3) = PL TO EE OP SEL( ) , - .- - - POR INDEX: .2,3 

PL_TO_EE(3.1) = -PL TO EE OP SETeJ ) , - - - - POR INDEX: 3,1 

PL_TO~E(3,2) = PL_TOyE_OP_SEL(pOR INDEX: 3,2) 

PL_TO_EE(3,3) = PL_TO~E_OPYEL(POR INDEX: 3,3) 

1 

Date: 10/16/79 
Page: 3.3.8.c-9 

Figure 3.3.8.6-4. Point of Resolution Processing 



Date 10/16/79 
Page No. 3.3;8 0 6-10 

L_WY_EET = L_WY_WR + L_WR_EEAP 
+ L_EEAP_EET(RM8_EE_8EL) 

L WP EET IP = L_WP_WY_ + L_WY_EET r::C
5 - - -

XSHYWY= L'8HP ELP C ", - - - - c. 

+ L ELP WP C23 
+ L---WP WY C234 
+ EL OFFSET - (S23 - 82 ) 

Figure 3.3.8.6-5. Distance Computations Processing 



POR_POS_ARM1 = X_SHY_WY + L_WY_EET C234 C5 
POR_POSJRM2 = L_WY_EET 85 
PORYOSJRM

3 
= L_SHY_SHP - J,.-!SRP~1i:J,P 82 

~I,_ELP_WP S23 - L_WP_WY S234 

+ ~L_OFFSET (C23 - C2) 

- L WY EET S234 C~ 

. I -

Date 10/16/79 
Page No. 3.3.8.6-11 

I:)R POS OS= AT'I'H PT S + (OS fo AM) TpOR_EE_POS_ARM L - - - Arm elect Index 

POR_POSYISP(l) = -POR_POS_OS(l) 

POR~OS_DISP(2) = POR_POS_OS (2) 

POR_POSYISP(3) = -POR_POS_OS(3) 

Figure 3.3.8.6-6. Point of Resolution Position Processing 



DO FOR I=lto3 --

POR_ATT_OS(2) 

POR_ATT_OS(3) 

POR_ATT_OS(2) 

POR~TT_OS(3) 

Date: 
Page: 

= -90 SIGN (POR~TO_OS(2,1)) 
= RTD Arctan2(POR TO OS , 

POR_TO_OS(3 3)) -(3,2; 

= RTD Arctan2(POR TO OS , 
POR TO os -) -(3,1) 

- - (1,1) 
=-RTD Arcsin(POR TO OS ) 

- - (2,1) 
= RTD Arctan2 (-POR TO OS , 

- T2,3) 

POR_TO_OS(2,2) ) 

POR_ATT_OS(r) == 

POR~TT_OS(I) + 360 

Figure 3.3.8.6-7. Euler Angle Processing 

10/16/79 

3.3.8.6-12 
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3.3.8.7 Single Joint Control (RSC_SINCTL) 

10./16/79 
3.3.8.7-1 

The Single Joint Control module (RSC) provides for control of individual 
joints (one at a time) in accordance with operator inputs via the joint select 
switch and single/direct drive switch on the RMS dedicated D&C panel. This 
module allows an operator to operate a single joint of the RMS while the other 
joints hold their last commanded position. 

a. Control Interface - RSC is CALL'ed by theRMS Executive (REX) at 12.5 Hz. 

Invocation: CALL RSC SINCTL 

b. Input~ - Inputs to this module are specified in Table 3.3.8.7-1. 

c. Process Description - The control flow for this module is shown in 
Figures 3.3.8.7-1 through 3.3.8.7-3. RSC performs first pass 
initialization. If the selected joint is new, RSC resets the RSC 
position hold flag, the ramp counter, and the past value of the arm 
direetion. If the selected joint is unchanged, is now moving, and 
was at rest last pass, the ramp counter is reset. 

If the joint is not commanded, and if the RSC position hold flag is 
off and the arm is at rest, the RSC joint angle is set to the current 
joint angle and RSC position hold flag is set. Otherwise, the joint 
rate is set to zero. If the RSC position hold flag is on, the joint 
rate command is computed. 

If the joint is commanded, and if vernier scaling is desired, the 
vernier joint rates are used. If not, the coarse rates are selected. 
For the commanded joint, the joint rate ie: set to the rate computed 
earl:ier. Joint dependent rate sign changes are done next. The RSC 
position hold flag is reset and the joint rate is ramped up to the 
appropriate limit over several cycles. The joint rate is held until 
another operator choice of either joint or direction is made. All other 
joints are held at the same positions as '\-Then the operated joint was 
selected. 'J:here is no SPEC initialization or clean up processing. 

d. Output - Outputs for this module are specified in Table 3.3.8.7-1. 

e. Module References - None 

f. Module Type and Attributes -

Type: External Procedure 
Attributes: Default (serially reusable with no protective mechanism) 
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g. Template References -

D INCLUDE TEMPLATE CRA TE 
D INCLUDE TEMPLATE CRD CIL 
D INCLUDE TEMPLATE CRI LVC 
D INCLUDE TEMPLATE CRE MCO 

Working Compool 

10/16/19 

3.3.8.1- 2 

Constants and I-Load Compool 
Level C Constants Compool 
Output Compool 

h. Error Handling - Other than standard FCOS recovery, no error recovery 
exists for this module. 

i. Constraints and.Assumptions - RSC overlays the position hold value 
from RFP for the selected joint to be commanded in single configuration. 



* ~ " 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

1

13 

14 

1

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

# 

TABLE 3.3.8.7-1 Single Joint Control 

ITEM 

JNT Rate LIM 

First Pass Flag 

Vernier Scaling Re~ 

JNT Last Pass 

SINGL Dir Drive Pas/Neg 

Selected PYLD Index 

JNT Switch Index 

Joint Angles 

Min Rate Flag 

JNT Rate CMD 

Joint Angle Rate 

Mode Change Threshold 

JRL PYLD Vernier 

Joint Angle Conversion 
Factor 
Vernier Lim 

Coarse Lim 

Counter 

RSC JNT RATE LIM 

C.ounter Lim 

SINGL DIR DRIVE Pas/Neg 
Past 
RSC Pas Hold Flag 

Delta Joint Angle 

RSC JNT ANGLE 

RSC JNT Rate Cmd 

DESCRIPTOR 

A.2.32 

A.2.32 

A.2.32 

A.2.32 

A.2.32 

A.2.32 

A.2.32 

A.2.32 

A.2.34 

A.2.32 

A.2.32 

A.2.33 

A.2.3l 

A.2.31 

A.2.33 

A.2.33 

E 

E 

E 

E 

E 

E 

E 

E 

ACT 

I 

I 

I 

o 

I 

I 

I 

I 

w 

o 

I 

z 

z 

z 

z 

z 

L 

L 

L 

L 

L 

L 

L 

L 

MODULE DATA LIST 

SOU RCE/DESTI NATION 

RYE 

RXY 

RCD 

RWP 

RCD 

RCD 

RCD 

RYE 

MCIU 

RNC, DL, RTV, REM 

RYE 
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HAL NAME 

CRAV_JNT_RATE_LIM 

CRAB_RSC_FIRST_PASS 

CRAB_VERN_RATE_REQ 

CRAV_JNT_PAST 

CRAV_SING_DRV_POSNEG 

CRAV_PYLD_ID_ACT 

CRAV_JNT_SEL_ID 

CRAV_JA_ATL 

CREB-1"IN_RATE_ACT 

CRAV_JAR_CMD 

CRAV_JAR_ATL 

CRDK_MODE_CHG_THRESH 

CRIS _PL _ JNT _RATE_LIM _VERN 

CRD~RFP_JNT_CF 

CRDK_VERN_LIM 

CRD~ COARSE_LIM 

RSC_COUNTER 

RSC_JNT_RATE_LIM 

RSC COUNTER LIM - -

RSC_SING_DRV_POSNEG_PAST 

RSC_POS_HOLD 

RSC_DELTA_JA 

RSC_JA 

RSC JAR_CMD 

MML 

V92X3l49X 

V92H3300C-305C 

V72X2938J 

V92R3205C-2l0C 

V92R33l0C-3l5C 

V96R5070C-5075C 
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Enter 

IF First Pass 
Flag = On 

Min Rate Flag = 
Vernier Sealing 
Req. 

THEN 

Counter = 0 
First Pass Flag 
= Off 
SINGL DIR Drive 
Pos/Neg Past = 0 
RSC POS HOLD 
Flag = OFF 

Perform Joint Rate Command 
Logic (Fig.3.3.8.1-2) 

SINGL DIR Drive 
Pos/Neg Past = 
SINGL DIR Drive 
Pos/Neg 
JNT Last Pass = 
JNT SvTitch 
Index 

Return 

Figure 3.3.8.1-1. Single Joint Control 

10/16/79 
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SINGL DIR Drive 
IF n F Pos/Neg Past=O 

.0<: JNT SWITCH T JNrr SWITCH INDEX >--.,---=T4 Counter =0 
INDEX < 7 =f ,TNT LAST PASS RSC Pos Hold 

Flag =: OFF 

JE:-SINGL DIR 
Drive Pbs/Neg =f 

E SINGL DIR Drive 
"--- Pos/Neg Past and 

SINGL DIR Drive 
Pos/Neg =f 0 

g RSC Pos Hold 
!Flag=Off and ABS 
(Joint Rate $(JNT 

T 

10/16/79 
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Counter = 0 

RCS JNT Angle 
T = JNT Angle $ 

r-- (JNT SWITCH IN
DEX) 
RSC POS Hbld=ON 

r--'L SWITCH INDEX)) }-
< Mode CHNG 
Threshold 

~ SINGL DIR } 
Drive Pos/Neg 

=O,~ 

JNT Rate CMD 
(JNT Switch Index) = 

RSC JNT Rate CMD 
(JNT Switch Index) 

~ RSe POS 
Hold =: ON 

, ____ ..J 

Perform Arm In 
Motion Process

L.- ing Fi.gure 
3.3.8.7-3 

Figure 3.3.8.7-2. Joint Rate Command Logic 

RSC JNT Rate 
E CMD $ (JNT 
~ SWITCH INDEX) = 

o 

Delta Joint An
gle=RSC JNT An
gle -Joi'nt Angle 

>--...::T~ $ (JNT Switch 
Index) 

I 
RSC JNT Rate CMD 
$ (JNT SWITCH 
INDEX) = Delta 
Joint Angle 
Joint Conversion 
Factor $ (JNT 
SWITCH INDEX) 



RSC JNT Rate Lim = 
JRL PYLD Vernier(JNT 

T 
r- Switch, Index,S~l~cted 

PYLD Index) 

IF > 
Counter Lim = Vernier Lim 

-Vernier Sealing Req == On 

RSC JNT Rate Lim == 
JNT Rate Lim(JNT Switch 

E 
i-- Index) 

Counter Lim = Coarse Lim 

RSC JNT Rate CMD(JNT 

, , T Switch Index) 
r-

=-RSG JNT Rate Lim 

IF > SINGL Dir Drive Pas/Neg 
= 1 

RCS JNT Rate CMD(JNT 

.L 
Syitch Index) 

== RSC JNT Rate Lim 

IF r- RSC JNT Rate CMD6 =-RSC 
JNT Switch Index = 6 JNT Rate CMD

6 

RSC Pas Hold == Off 

Counter - Counter + 1 

IF 

~ 
RSC JNT Rate CMD(JNT 

- < Counter Lim Index) Counter Switch 

(Counter/Counter Lim) 
RSC JNT Rate CMD(JNT 

Switch Index) 

Figure 3.3.8.7-3. Arm In Motion Processing 

10/161'79 
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3.3.8.8 Hand Controller (RJS_HANDCTL) 

Date 10/16/79 
Rev 
Page 3.3.8.8-1 

The Hand Controller (RJS) module converts hand controller deflections into 
point of resolution (POR) rate commands, interprets rate hold requests and subse
quent hand controller inputs, limits resultant POR rate commands and transforms 
those commands from the coordinate system selected by the operator to the arm 
reference system. 

a. Control Interface - RJS is CALL'ed by the RMS Executive (REX) at 12.5 Hz. 

Invocation: CALL RJS HANDCTL 

b. Inputs - Inputs to this module are specified in Table 3.3.8.8-1. 

c. Process Description - The control flow for this module is shown in Figure 
3.3.8.8-1 through 3.3.8.8-5. When entered, RJS determines if there has 
been an operator request to select or deselect the rate hold ~o0e by 
comparing the state of the rate hold push button for the current and 
previous cycles. If its state has changed then the state of the rate 
hold processing is changed. A change in the state of payload capture 
also changes the state of rate hold processing. Initially, the state 
of rate hold processing is OFF. RJS determines the appropriate set 
of limits to be applied to POR rate command resultants. RJS then converts 
hand controller deflections into POR rate commands using a normal set of 
scaling factors. If the rate hold mode is selected for the first time, 
the EE rates at the time of selection are retained until the rate hold 
mode is de-selected. On all subsequent times that RJS processes in a rate 
hold mode, and the hand controllers are nulled., all inputs are treated 
as biases to the previously saved translation and rotation rate commands. 
The POR rate commands in the rate hold mode are then computed as the sum 
of the retained rates and the biases. Whether or not in the rate hold 
mode, the commanded translational and rotational rate vectors are scaled 
such that its resultant magnitude is equal to the appropriate maximum 
rate. POR rate command.s are transformed from the selected reference 
system to the arm reference system. 

d. Outputs - Outputs from this module are specified in Table 3.3.8.8-1. 

e. Module References - None 

f. Module Type and Attributes -

Type: External Procedure 

Attributes: Default (serially reusable with no protective mechanism) 

g. Template References -

D INCLUDE TEMPLATE CRA_TE Working Compool 
D INCLUDE TEMPLATE CRC COT RMS Constants Table 
D INCLUDE TEMPLATE CRD CIL Constants and I-Load Compool 
D INCLUDE TEMPLN1'f'~ CRE MCO OutPl,t data Compool 

h. Error Handli_~ - Other than ,;tandard FCOS recovery, no error recovery 
exists for this module. 

i. Constraints and Assumptions - None 



TABLE 3.3.8.8-1 Hand Controller 

# ITEM DESCRIPTOR ACT 

1 Rate Hold Req A.2.32 I 

2 HC Null Flag A.2.32 I 

3 TD Ref ID A.2.32 I 

4 RD Ref ID A.2.32 I 

5 Vernier Scaling Req A.2.32 I 

6 PL Capture A.2.32 I 

7 PL ID A.2.32 I 

8 THC Sig A.2.32 I 

9 RHC Sig A.2.32 I 

10 TRFM MAT A.2.32 I 
(POR To os) 
(POR To AM) 
(AS To AM) 

~. 11 Rate Hold Req Flag Lp A.2.32 I 

~", 
~. " 

12 Vernier Scaling Past A.2.32 I 

13 Rate Hold REQ Flag I A.2.32 I 

14 PL Capture Past A.2.32 I 

15 Selected Vector from A.2.32 I 
EE to POR 

16 EE Tr~ns Rate Cmd A.2.32 0 

17 EE Rot Rate Cmd A.2.32 0 

18 Rate Hold Sel Flag A.2.34 W 

19 Min Rate Flag A.2.3h W 

20 HC Max Deflect I A.2.33 Z 

21 HC Null Deadoand A.2.33 Z 

I , 
22 DTR ~ A.2.33 Z 

23 Sel PL Trans Rate Vernie A.2.37 R 

I i 

---\ 

MODULE DATA LIST 

SOURCE/DESTINATION HAL NAME 

BCD cRAB_RATE_HOLD_REQ 

RYE cRAB_HC_NULL 

RE CRAV_TDyEF_ID 

RXY ~RAV_RD_REF _ID 

RCD CRAB_VERN _RATE_REQ 

RCD ~_PYLD_CAP 

RCD CRAV_PYLD_ID_ACT 

RYE ~RAV_COND_THC_SIG 

RYE CRAV_COND_RHC_SIG 

RKG eRA V TRFM MAT 

REX CRAB_RATE_HOLD_LP 

REX CRAB_VERN_SCALE_PAST 

RXY cRAB_RATE_HOLD_REQ_FLAG 

REX CRAB_PL_CAPTURE]AST 

RKG 2RAV _V _EE]OR 

REP , DL SP~V_EE~LT_RATE_a~_AM 

REP, DL CRAV_EE_ROT~RATE_CMD~ 

MCIU ;;REB_RATE_HOLD_ACT 

MCIU CREB_MIN_RATE-ACT 

CRDK_HC_MAXyEF 

CRDK_HC_NULL_DB 

CRDK_DTR 

STM CRSS_TRNS_RATE_PYLD_SEL_VRN 

-- ~ 

\ 
",// 

MML REQT. 
SYMBOL 

V92X3121X 

V92U3110C 

V92U3115C 

I 

! 

V92H3125C-127C 
I 

V92H3130C-132C 

V92U3390C-398C 
V92U3400C-408C 
V92U3380c-388c 

V92X3104x 

V92X3103X 

V92X3113X 
! 

V92X3112X 

V92H3421C-23C 

V92R3175C-177C 

V92R3180C, 181C, 182C I 

V72X2940J 

V72X2938.J 

DTR 

V93R7605C, V93R7631C-
635C 

tiel 
o 
o 
=-= .. 
o .., 
-I 
C/) 

3: 
c 
tD -CU _. -tD =
C 
tD 
CIt 

11:1 
::I 
en 
~ 
CD 
n -n 
CU -o 
::I 

;y t:! 

" '" <+ ro (1) 

w 
0 

w ::;-
Co '" 0, --...., 
I '-C 

" 



TABLE 3.3.8.8-1. Hand Controller (cont'd) 

# ITEM DESCRIPTOR ACT 

24 isel PL Rot Rate Vernier A.2.37 R 

25 Sel PL Trans Rate Coarse A.2.37 R 

26 Sel PL Rot Rate Coarse A.2.37 R 

27 Sel PL Trans Rate Vern A.2.37 R 
Com 

28 Sel PL Rot Rate Vern Com A.2.37 R 

29 Sel PL Trans Rate Coarse A.2.37 R 
Com 

30 Sel PL Rot Rate Coarse A.2.37 R 

~ Com 

~, 31 Vernier Scaling Save E L 

~ 32 Hax Trans Save E L 

33 Hax Trans E L 

34 Max Rot Save E L 

35 Hax Rot E 

I 
L 

I 36 THC Save IE L 

37 THC Rate Cmd E L 

38 RHC Save E L 

39 RHC Rate Cmd E L 

40 Null Local E L 

41 Min Rate Local E L 

42 Hax Trans Com E L 

43 Max Rot Com E L 

I 

--

MODULE DATA LIST 

SOURCE/DESTINATION I HAL NAME I MML 

STM I CRSS_ROT_RATE_P"LD_SEL_VRN !v93R7606C 

t:::~:~::-645C STH CRSS_TRNS_RATE_PYLD_SEL_CRS 
~93R76llC-615C 
I 
I 

STM I CRSS_ROT_RATE_PYLD_SEL_CRS V93R760lC 
J93R762lC-625C 

STM I CRSS TRNS RATE PL SEL VR"I cm 'V96R6741C-746c - - ----I 
STM CRSS ROT RATE PL SEL VRN COH I V96R6760c-765C 

STM CRSS=TRN~_RAT~_P:_SE:_CR~_c01V93R7650C_655C 
STM CRSS_ROT_RATE_PL_SEL_CRS_COH V96R6860c-865C 

RJS_VERN_SCALE_SAVE 
I 

RJS_~TRANS_SAVE 

RJS _MAX_TRANS 

RJS_HAX_RO~SAVE 

RJS MAX ROT 

RJS THC SAVE -
o';d 

RJS THC RATE CMD >;dt?1 - - - '{..-<;:.o 
RJS RHC SAVE Q.'?1 

...-\0 
RJS_RHC_RATE_CMD 'ZO 

'2:d 
RJS_NULL_LOCAL "- 0 

RJS_HIN_RATE_LOCAL ';~ 
RJS_MAX_TRANS_COH Q~ 

t=J~ 
RJS _MAX_ROT _COM 

,....-I . 

Wo 
>-d r;:-J 
Or? 
~~ 

tsi 

REQT. 
SYMBOL -= o 

o 
=-:: 
o 
~ .... 
(I) 

3: 
c 
C'D -I» 

C'D =
C 
C'D 
en -. 

CC 
::I 
en 

'C 
CD 
n -n 
~ -CI 
::I 

'" t:J 
Il' ~ OQ 
ro ro 

w ~ 

0 
w "-

00 c--, 

0, "--; 
I ' \C 

W 



ENTER 

Perform Rate 
Scaling 
(Fig 3.3.8.8-2) 

Rate Hold 
T~ Req Flag = Off 

TPl Capture Past IF Rate Kold: t-
IF Pl Capture '~ 

Is~ Req Rate Hold 
=.;;;..; Req LP 

Then 
Reverse State Of Rate 
Hold Req Flag 

Do For 

I = 1 To 3 

~erform Rate Hole 
(Fig 3.3.8.8-3) 

Perform POR 
Conversion 
(Fig 3.3.8.8-6) 

Min Rate Flag = 
Min Rate Local 

RETURN 

THC Rate CMDI=(Max Trans 
~--~ COM/(HC Max Deflect -HC 

Null Deadbandl )) THt SIGr 

T 
RHC Rate CMDr=(Max ROT CON 
/(HC Max Deflect(I+l)-HC 
Null Deadband2 )) RHC SrGr 

Figure 3.3.8.8-1. Hand Controller 

10/16/79 . 4 
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Turn Off~ Rate Local 

I . 
IF -Vernier Sealing Req = 

. 

Then Turn On Min Rate I 
r-- Local 

J . 
Max Trans = Sel Pl Trans 
Rate Vernier(PL ID) 

I 
Max ROT = SEL PL ROT 
Rate Vernier(PL ID) 

I 
Max Trans COM = SEL PL 

On >- Trans Rate Vern COM(PL ID) 

I 
Max ROT COM = SEL PL ROT 
Rate Vern COM(PL ID ) 

E~ 
~ax Trans = SEL PL TRANS 
Rate Coarse(PL ID) 

I 
Max ROT = SEL PL ROT 
IRate Coarse(PL ID) 

I 
Max Trans COM = SEL PL 
Trans Rate Coarse COM 

(PL ID) 

I 
Max ROT COM = SEL PL ROT 
Rate Coarse COM(PL ID) 

Figure 3.3.8.8-2. Rate Scaling 

10/16/79 
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Date 10/16/79 
Page No. 3.3.8.8- 6 

Perform 
Retain Rate 

T jlE!L Process 
(Fig. 3.3.8.8-4) 

THEN 
IF l-Rate Hold REQ Flag 

LP = Off 
Perform 
NULL 

LSE Process - (Fig. 3.3.8.8-5) 

IF 
Tate Hold 
REQ Flag = On 

\ r 
Rate Hold SEL 
Flag = Rate 
Hold REQ Flag 

ELSE Turn Off Rate 
Hold REQ Flag 
LP 

I 
Turn Off 

Null Local 

Figure 3. '~.8.8-3. Rate Hold 



Date 10/16/79 
Page 3.3.8.8-7 

Turn Off 
Null Local 

Turn On 
Rate Hold ;] Req Flag 

Vernier Scaling 
Vernier Scaling 

Sa 
Pa 
:-:! 
~ 

Max Trans Save = 
Max Trans 

Max Rot Save == 
Max Rot 

-THC· Save = THC Rat 

RHC Save = RHC Rate 

Figure 3.3.8.8-4. Retain Rate Process 



IE 
He Null Flag On 

IE 
Null Local On 

HOOK; 0F"1' 8M Detailed Desi!,:fJ Speci fieat.ion 

Turn On 
}""'----I Null Local 

CMD 'THe Save + THe Rate CMD 

eMU RHC Save + Rile Rate eMD 

Seal ing Save 

CMD ~ THC Save 

eMD RHe Save 

F'igurE' 3.3.H.8-5. Null Process 

/::; () ';L 

Date 10/16/'19 



.--
EE Trans Rate CNm = 
TRFM MAT(TD REF) (THC Rate 

CMD - DTR RHC Rate CMD* 
TRFM MAT TD REF) 

EE ROT RATE CMD = 
(Transformation Matrix 

(RD REF) 
RHC Rate CMD) 

'--

~
__ I 

. 

IF ABVAL(EE TRANS Rate CMD> 
> Max trans 

-------

-
EE ROT Rate CMD = (Max 

'rhen 
Trans/ABVAL(EE Trans Rate 
CMD)) EE ROT Rate CMD 

I 
EE Trans Rate CMD = 
Max Trans (Unit (EE Trans 
Rate CMD)) 

Figure 3.3.8.8-6. POR Conversion 

10/16/79 
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3.3.8.9. 1{eso1ved Position Algorithm (RPOyPOS) 

Date 10/16/79 

Page 3.3.8.9-1 

The Resolved Position Algorithm (RPO) module determines the validity of a 
desired po:Lnt of resolution (POR) position and attitude for a choser:. arm, end 
effector, and payload. The desired point of resolution may be either the end 
effector or some other point associated with a payload. 

a. Control Interface - RPO is SCHEDULEld by the RMS Item Processor (RUD_KYBD) 
on demand. 

Invocation: SCHEDULE RPO_PROS PRIORITY (PRIO_RPO) 

b. lpputs - Inputs to this module are spec:ified in Table 3.3.8.9-1. 

c. Process Description - The control flow for this module is shown in 
Figures 3.3.8.9-1 through 3.3.8.9-9. The HAL variable nrunes and other 
symbols taken directly from the Level C FSSR are documented in the 
module data list under the Requirement Symbol heading. 

RPO begins processing by copying the input data intoloc.al storage and 
then setting up various vectors to be used in the subsequent reference 
frame calculations. Next the shoulder and wrist yaw angles are processed. 
Based on the occurrence of the wrist yaw singularity, a single or dual 
pass flag is set. Next RPO computes elbow and shoulder pitch angles. 
If the wrist singularity condition did not occur, then the wrist pitch 
is also calculated. At any point where the calculated angle exceeds 
the soft stop limits, the fail flag is turned ON and second iteration 
is tested. If a second iteration occur~, the pitch inputs are modified 
and the second iteration controls are set to terminate after completion 
of the second iteration. 

BPO checks the fail flag and sets the operator command check index to 
'GOOD' or 'FAIL' accordingly for CRT display and for output to the 
Automatic Sequence Processor (RAS). 

At this point RPO returns. There is no SPEC initialization or cleanup 
processing. 

d. .Outputs - Outputs from this module arE~ specified in Table 3.3.8.9-1. 

e. Module References - None 

f. Module Type. and Attributes -

Type: Program 

Attributes: N/A 

50 (/ 
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g. Template References -

D 
D 
D 

INCLUDE TEMPLATE CRD CIL 
INCLUDE TEMPLATE CRA TE 
INCLUDE TEMPLATE CRI LVC 

Date 10/16/79 

Page 3.3.8.9-2 

Constants and I-Load Compool 
Working Compool 
Level C Constants Compool 

h. Error Handling - Other than standard FCOS recovery, no error recovery 
exists for this module. 

i. Constraints and Assumptions - RPO checks to see if the arm can attain 
some~combination of joint angles that will place the point of 
resolution (POR) at the coordinates input by the operator. The 
'GOOD' response indicates that the point is attainable by the 
hardware, not that the point is desirable or safe or avoids collision. 
Since RPO is not an exact inversion of the RKG major function, RPO 
cannot validate every point attainable by the arm. While RPO 
is active, the RMS Item Processor (RUD) inhibits the updating 
of the OPR CMD sequence data via an illegal entry message. The 
integrity of the data processed by RPO and subsequently by the 
Automatic Sequence Processor (RAS) is ensured by the blanking of 
the OPR CMD CHECK INDEX prior to SCHEDULE'ing RPO. RAS receives its 
data directly from RPO only after a successful verification of a 
sequence. The 'FAIL' or blank status of the OPR CMD CHECK INDEX 
inhibits execution of the data by RAS. 
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TABLE 3.3.8.9-1 Reso:ved Position Algorithm 

ITEM 

Desired point of resolu 
tion (POR) {X,Y,Z) in 
orbiter structural force 

Desired :point of resolu
tion (POR) attitude 
(P ,YAW ,R) in rotation 
axis frame. 
Arm initialization flag 

RrtJ.8 EE SEL 

OPR CMD 
check index 

Good arm init 

Good EE selected 

Good POR POS DES 

C~od POR ATO DES 

DESCRIPTOR 

D.56 
A.2.32 

D.56 
A.2.32 

D.55 
A.2.32 

D.58 
A.2.32 

D.57 
A.2.32 

D·59 
A.2.32 

A.2.32 

D.6l 
A.2.32 

. D.62 

I 
A.2.32 

Desired point of resolu- E 
tion (POR) position (X, I 
y,Z) in. orbiter structur~ 
frame 
Desired point of resolu-I E 
tion (POR) attitude 
(P, YAW ,R) inrctati.on 
axis frame. 
AlF (arm init flag), E 

EE SEL I E 

Sine 0 f swingout joint E 
angle 

L ELP WY 
Sum of RATIO ELif CEPS 
and L_IfP_WY - -

I A.2.33 

1 

ACT 

R 

R 

R 

R 

W 

W 

° 
W 

W 

L 

L 

L 

L 

L 

z I 
J 

MODULE DATA LIST 

SOU RCEIDESTI NATION 

RUD 

RUD 

RUD 

RUD 

CRT, RAS 

RAS 

RPO 

RAS 

RAS 

::>::0 
.::j d 
r-( h-I 
('" v 
0.-.' \-;: 

,<:'-' 
,0 > 0, 

-Ci 
~ 0 
}--0-4 ;--\ 

.... ) .--< 
~V../ 
~ H 
~;") ::-' 

H 
'--- '-3 

Ki 
., .. 0 

, .... f~J -.. 
-j 
0-:--..( 

~~ 

HAL NAME I 
I MML 

~RAV_POR_COR DESIREDS(lto3) V93J7520C-522C 

- , 1 

CRAV_P° R_CORD_DESIRED$(4to6)I V93J752,3G-525C 

CRA V ARM INIT 

CRAV_RMB_EE_ID 

CRAV_OPR_CMD_CK_INDEX 

CRAV_GOOD_ARM_INIT 

CRAV_GOOD_EE_SEL 

CRAV_GOOD_POR_POS_DES 

CR4V_GOOD_POR_ATD_DES 

RPO_XYZ 

RPO_PYR 

RPO_AIF 

RPO_EE_SEL 

RPO_SIN_SWOUT 

CilllK_~_]';LP_WY 

V92X3830X 

" V93J7507C 
V93J7508c 

V92X364ox 

V92X3830X 

93J7520C-522C 

I 93J7523C-525C 

j 

REQT. 
SYMBOL 

OPR POR 1-POS=DES- , 

OPR_POR_ATT 
DES 

ARI~ INIT 
FLAG -

XYZ 

PYR 

SIN_SWOUT 

w 
o 
o 
=-=: 

o 
.." 
~ 
(I) 

== 
~ 
l1) -DJ 

I'D 
c.. 
~ 
I'D 
en 
cc 
= en 
'C 
CD 
n -n 
DJ -c:I 
= 

l :V~b 
:"1-;::
;:o!~ 
\D\-J 

WI'" 
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17 
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27 
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TABLE 3.3.8.9-1 Resolved Position Algorithm (c~nt'd) 

ITEM DESCRIPTOR ACT 

Sine of desired POR E L 
pitch attitude 

Cosine of desired POR E L 
pitch attitude 

Sine of desired .POR E L 
yaw attituc.e 

Cosine of desired POR E L 
yaw attitude 

Length between wrist yaw E L 
joint and selected 
end-effector tip 

Position vector from E L 
shoulder to wrist yaw 
joint 

Fail Flag E L 
, 

Sine of shoulder yaw E L 
joint 

Cosine of shoulder yaw E L 
joint 

-

Position vector from E L 
shoulder pitch to wrist 
yaw joint 

SHRY (Sine of WRY) E L 

PASSI Flag E L 

PASS2 Flag E L 

MODULE DATA LIST 

SOURCEIDESTINATION I HAL NAME I MML 
i 
i 

RPO_SP ! 

I RPO_CP 

RPO SY I 

RPO CY 

RPO_L_WY_EET 

RPOYOS_SHY_WRY 

RPO_FAIL_FLAG 

RPO Sl 

RPO_Cl 

RPO_POS_SHP_WRY 

RPO SWRY 

I -I RPO PASSI FLAG 

RPO PASS2 FLAG 

REQT. 
SYMBOL 

SP 

CP 

i 
SY 

CY 

L~WY_EET 

POS SHY WRY 

Sl 

Cl 

POS _SHP _W1lY 

co = Q 
~ 

Q 
.." 
-I 
fA 

== 
C 
(D -I» -(D 

c. 
CI 
(D 
(I) 

= = en 
'C 
CD 
n -n 
I» -=. = 

LA.:[-' 
• 0 
:.....:~ 

I 0:, S-
' ..... 
'f' ~ 
JO' 
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TABLE 3.3.8.9-1 Resolved Position Algorithm (cont'd) 

# ITEM 

29 ISine of shoulder, elbow, 
vrist. pit.ch jOint angle 
sum 

30 ICosine of shoulder, 
elbow, wrist, pitch joint 
angle sum 

31 Isum of shoulder, elbow, 
wrist pitch jOint angles 

32 ! :NU~.u 

33 

34 

35 

DENl 

K 

Elbow pitch jOint angle 

36 I Shoulder pitch joint 
angle 

37 

38 

39 

40 

41 

42 

43 

44 

Wrist pitch joint angle 

Sl'iRY MIN 

Factor to convert feet 
to inches 

Degrees to radians 
conversiton factor (TI/180 
Sine of port swingout 
angle 

Cosine of port swingout 
angle 

Length from WTist yaw to 
~Tist roll joint 

Length from wrist roll 
to end effector attach 
point 

DESCRIPTOR ACT 

E L 

E L 

E L 

E L 

E L 

E L 

E L 

E L 

E L 

A.2.33 z 

.11.2.33 z 

.11.2.33 z 

.11.2.33 z 

A.2.33 z 

.11.2.33 z 

.11.2.33 z 

MODULE DATA LIST 

SOURCE/DESTINATION I HAL NAME 

I RPO_S234 

RPO_C234 

RPO_SUM_PITCH 

RPO_T-[LTMl 

RPO_DENI 

RPO_K 

RPO_ELP 

RPO SHP 

RPO WRP 

CRDl( >:'"BY MIN 

CRDKJ'T_TO_IN 

CRDK DTR 

CRDK_SWOUT_SIN PORT 

CRDK SWOUT COS PORT - --

CRDK L WY WR 

CRDK_L_WR_EEAP 

1 
1 

T 
\ 

MML 

o\;d 
';d~ 
gs 
'Z,tj 
~d 
I... 0 
1-Q'5j 
';P-~ 
p~ 
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Sse 
'::Otrj 

REQT. 
SYMBOL 

S234 . 

C234 

SUM PITCH 

ELP 

SHP 

IWRP 

FT TO IN 

DTR 

SWOUT SIN 
PORT - -

SWOUT_COS 

L_WY_WR 

L_WR_EEAP 
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TABLE 3.3.8.9-1 Resolved Position Algorithm (cont'd) 

# ITEM 

I----
1+5 

46 

47 

Length from end-effector 
attach point to tip 

Location of the MPM QS 
selected arm manipulator 
positioning mechanism in 
the orbiter structural 
frame (X,Y,Z) 

Length from manipulator 
positioning mechanism to 
swingout joint 

48 I Length from swingout to 
shoulder yaw joint 

49 I Length from shoulder 
yaw to shoulder pitch 
jOint 

50 I Length from wrist pitch 
to wrist yaw joint 

51 I Radians to degrees 
conversion factor 

(180/ 1T ) 

52 I Ratio of (L SHP ELP Icos 
DELTA) --

53 I Ratio of (L ELP wp/cos 
EPSILON) - -

54 I Sum of DELTA and EPSILON 

55 I Arctangent of (elbow off
set/L_SHP_ELP) 

56 I Shoulder pitch lower 
limit 

57 1 Shoulder pitch upper 
limit 

58 I Elbow pitch lower limit 

59 I Elbow pitch upper limit 

60 IWrist pitch lower limit 

·61 IWrist pitch upper limit 

DESCRIPTOR ACT 

A.2.3l z 

A.2.33 z 

A.2.33 z 

A.2.33 z 

A.2.33 z 

A.2.33 z 

A.2.33 z 

A.2.33 z 

A.2.33 z 

A.2.33 z 

A.2.33 z 

A.2.33 z 

A.2.33 z 

A.2.33 z 

A.2.33 z 

A.2.33 z 

A.2.33 z 

MODULE DATA LIST 

SOU RCE/DESTI NATION HAL NAME 

CRIS_L_EEAP_EET 

CRDK_MPM_ATTH_PT 

CRDK_L_MPM_SWOUT 

CRDK_L_SWOUT_SHY 

CRDK_L_SHY_SHP 

CRDK_L_WP_WY 

CRDK RTD 

CRDK_RATIO_SHEL_CDEL 

CRDK_RATIO_ELW_CEPS 

CRDK_DELTA_EPSILON 

CRDK.:..RRP_DELTA 

CRDK_LOW_SW_STOP_LIM$(2) 

CRDICUP_SW_ STOP_LD'1$(2) 

CRDK_LOW_SW_STOP_LIM$(3) 

CRDK_UP_SW_STOP_LIM$(3) 

CRDK_LOW_SW_STOP_LIM$(4) 

CRDK_UP_SW_STOP_LIM$(4) 

I MML 

\ V98u5254C.,..255C 

REQT. 
SYMBOL 

L_EEAP_EET 

L _ MPM _SWOUT 

L _SWOUT _SHY 

L_SHY_SHP 

L WP WY 

RTD 

RATIO _SHEL_ 
CDEL 

RATIO ELW 
CEPS - -

DELTA_EPSILON 

DELTA 

SHP_MIN 

SHP_MAX 

ELP_MIN 

ELP..2V,A)( 

WRP Mll! 

WRP_MAX 
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TABLE 3.3.8.9-1 Resolved Position Algorithm (cont'd) 

ITEM 

APZERO 

Good PL INIT 

PL INIT ID 

PID 

Sine of Qesired POR 
roll attitude 

Cosine of desired POR 
roll attitude 

POR TO OS 
(Transformation matrix 
from POR frame to 
orbiter structural 
frame) 

Vector from end 
effector tip to point 
of resolution 

Vector from end 
effector tip to point 
of resolution in 
payload frame 

DESCRIPTOR 

A.2.33 

D.63 
A.2.32 
D.64 
A.2.32 

E 

E 

E 

E 

E 

A.2.31 

ACT 

Z 

VI 

R 

L 

L 

L 

L 

Z 

MODULE DATA LIST 

SOU RCE/DESTI NATION 

RAS 

RUD 

.:) ~ 
~t=l 
~ l-d 
,,-, '::d 
>-l • 

ZO >0 
~C 
I.. 0 
.... J d 
>>--< c;J .--; 
.....::1::--< e:--, ;-=l 

,....,r< 
(f) 

o 
>-O.-;:j 
o 
01-3 
';:jP=1 

t=J 

HAL NAME 

CRDK-.?2ZERO 

CRAV_GOOD_PL_INIT 

CRAV]L_INIT 

RPO]ID 

RPO_SR 

RPO_CR 

RPO ]OR _TO_OS 

RPO_V_EE]OR 

CRIS_V_EE_POR~SEL 

1 MML 

I 
II V92cT36HC 

VS/3J7541C 

I 
I 
I 

I 

V96u6HOC-787C 

REOT. 
SYMBOL 

IpLIDNT 

~L...rNIT_ID 

SR 

CR 

Vy:E]OR 

V EE POR 
SEL - -
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TABLE 3.3.8.9-i Resolved Position Algorithm (cont'd) 

ITEM 

Vector from the payloa 
POR to the end effecto 
tip in end effector 
frame 

Transformation matrix 
from payload o?erating 
frame to end e:fect or 
operating frame 

EE TO OS 
(Transformatio~ matrix 
from end effec~or 
to orbiter strlctural 
frame) 

OS TO SWOUT 
(Transformatio~ matrix 
from the orbiter 
structural to 3wing 
out frame) 

Position vecto~ from 
wrist yaw join~ to 
end effector tip 

Position vector from 
the manipulatoo:-
positioning mechanism 
to swing out juint 

Position vector from 
swing out joint to 
shoulder yaw joint 

Shoulder yaw j (·int anglo 

SWOUT TO Ai\! 
(Transformation matrix 
from the swing out to 
arm reference frame) 

\ 
\ 

/ 

DESCRIPTOR ACT 

E L 

A.2.3l Z 

E L 

E L 

E L 

E L 

E L 

E L 

E L 

MODULE DATA LIST 

SOU RCE/DESTI NATION HAL NAME MML 

RpOYL_TO ~EE 

CRIS PL TO EE OP SEL 'V98U5308c-352C - ~ - -. -
V96u6707C-Tl5C 

RPO_EE_TO_OS 

RPO_OS:"'TO~SWOUT 

RPO POS WRY EET 
- "<:""". '"" 

RPO_POS_MPY~SWQUT 

RpO_PQS_SWQUT_SHr 

RP03HY 

RPO_SWOUT_TQ_Al1 

I 

\ 

REQT. 
SYMBOL 

PL_TO....:EE 

PL_TO_EE_ 
OP_SEL 

POS_WRY_EET 

POS MPM 
SWOrn -

POS_SWOUT 
_SHY 

SHY 

j 
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TABLE 3.3.8.9-1 Resolved Position Algoritr~ (cont'd) 

ITEM 

80lEE TO AM 
(Transformation matrix 
from end effector to 
arm reference fr~e1 

81lposition vector from 
shoulder yaw to 
shoulder pitch joint 

82iposition vector from 
shoulder pitch to 
wrist pitch joint 

831NUM2 

841NUM3 

85.S3DE 

8610PR CMD CK FLAG 

871 Good XYZ 

I 

DESCRIPTOR 

E 

E 

E 

E 

E 

E 

A.2.32 

E 

ACT 

L 

L 

L 

L 

L 

L 

w 

L 

MODULE DATA LIST 

SOU RCE/DESTI NATION 

DL 

22 
1::.""': ,.-""....1. 

8,~ 
'r-;:>-- <,..oj 
~ ,--; 
;;:;~ ;:~ 
\.--<; Ll 
L C~ 

;: ~~ o :.~ 

t:; 
I ~" l--: ,-'1 

~:2 --- ->::: ~ 
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HAL NAME 

RPO EE TO AM 

RPO POS _SHY _SHP 

RPO _POS _SHP _ WRP 

RPO_NUM2 

RPO_NUM3 

RPO_S3DE 

CRAV OPR_CMD_CKJLAG 

RPO yOOD _ XYZ 

I MML 

V92J3675C 

REQT. 
SYMBOL 

POS SHY 
SHP- -

POS SHP 
WHP- -
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Perform Shoulder Pitch 
Vector Processing 
(Figure 3.3.8.9-5) 

.~.;"/ /? 
<.. __ .".1,/ 

Figure 3.3.8.9-1. Resolved Position Algorithm 

Date: HJ(:l6/'(9 
Page: 3.3~.9--l0 

"\ 
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. 
XYZ1= -POR CORD DESIRED1/FT_TO_IN 

Y:::f.Z
2
= POR CORD DESIRED2/FT_TO_IN 

XYZ
3
= -POR CORD DESIRED3/FT_TO_IN 

GOOD XYZ = Y:::f.Z 

I 
DO FOR I = 3---

I 
AIF = Arm_Init~lag ] 

I 

EE Sel = RMS EE Sel(AIF) ] 
I 

PID = PL Init ID ] - - T 

I r--

IF AIF = 2 ~ 
(Starboard Arm Selected) 

~ I 
SP=SIN((DTR) (PYR1 ») 
CpcCOS((DTR)(PYR1)) 

SY=SIN((DTR)(PYR2)) 

CY=COS((DTR)(PYR2)) 

SR=SIN((DTR)(PYR
3

)) 

CR=COS((DTR)(PYR~») 

PYR(I) = POR CORD DE SIRED(I+3) 

Sin Swout -

Sin Swout 

REPRODU 
ORIGINAL CmILITY OF THE 

PAGE; IS POOR 

= -Swout S 

\ 

= Swout Si 

Figure 3.3.8.9-2. Input Processing 
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~ 

POR To OS = MATRIX 
(CY CP, CR SY CP-SR SP,-SR SY CP-CR SP, 

-SY, CR CY, -SR CY 
CY SP, CR SY SP+SR CP,-SR SY SP+CR CP) 

I 
V_EE_POR(l) = V_EE_POR_SEL(PID:l) 

VyE]OR(2) = -VyE]OR_SEL(PID:2) 

V_EE_POR(3) = -V_EE_POR_SEL(PID:3) 

1 
PL_TOyE(l,l)= PL_TO_EE_OP_SEL(PID:l,l) 

PL_TO_EE(1,2)=-PL_TOyE_OP_SEL(PID:1,2) 

PL_TO_EE(1,3)=-PL_TO_EE_OP_SEL(PID:1,3) 

PL_TOyE(2,1)=-PL_TO_EE_OP_SEL(PID:2,1) 

PL_TO_EE(2,2)= PL_TO_EE_OP_SEL(PID:2,2) 

PL_TO_EE(2,3)= PL_TO_EE_OP-pEL (PID:2,3) 

PL_TO_EE(3,1)=-PL_TO_EE_OP_SEL(PID:3,1) 

PL_TO_EE(3,2)= PL_TO_EE_OP_SEL(PID:3,2) 

PL_TO_EE(3,3)= PL_TO_EE_OP_SEL(PID:3,3) 

I 
* XYZ = XYZ - (POR To OS) (VyE_POR) 

I 

\ 

Date; 
Page: 

Figure 3.3.8.9-3. Point of Resolution Processing 

10/16/79 
3.3.8.9-12 

\. 
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* OS To SWOUT := MATRIX 
( 1 , 0 , 0 

0 ,COS SWOUT, SIN SWOUT, 
0 ,-SIN=SWOUT ,COS_Si~OUT) 

. 
I 

L_EEAP_EET(EE SEL) 
L_WY_EET " L_WY_WR + L_WR_EEAP + I 

I 
* POS WRY EET = EE To OS 

(VECTOR-(L_WY._EET,O,O,) ) 

I 
POS-MPM SWOUT = VECTOR 
(0, 0, [_MPM~SWOUT) ] 

I 

] POS SWOUT SHY = VECTOR 
(0,-0, L_SWOUT_SHY) 

. 
I 

* pas SHY WRY = OS To SWOUT 
(XYZ - MP~OS(AIF) 

- POS MPM SWOUT 

- POS ~. EET ) 

- POS swUUT SHY - -

Date: 10/16/79 

Page: 3.3.8.9-13 

Figure 3.3.8.9-4. Shoulder Yaw Vector Processing 
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SHY = RTD ARCTAN 2 

(POS_SHY_WRY2, POS_SHY_WRY1) 

I 

Sl = SIN{DTR SHY) 

I 
C1 = COS{DTR SHY) 

I ... 
SWOUT To AM = MATRIX 
{C1, Sl, 0, 
-Sl, C1, 0, 
o , 0 , I, 

I 
EE To AM =(SWOUT To AM) 

* * (OS To SWOUT) (EE To OS) 

I 
POS SHY SHP = VECTOR 

(O, 0, L_SHY_SHP) 

I 
POS SHP WRY = - -* (SWOUT_To,Y.M) 

(POS_SHY _WRY) 
-CPOS SHY SHP) 

Date: 10/16/19 
Page: 3.3.8.9-14 

Figure 3.3.8.9-5. Shoulder Pitch Vector Processing 
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- ] Swry = ABS 
~EE To AM(2,l)) 

I 
,IF Swry> 1 )-

_,_oJ 

T 
...--

Fail Flag = On 

Fail Flag, Pass 2 Flag 
= OFF 

T Pass 1 Flag = OFF 
--

I 
Numl = (POS_SHV_WRVl)2 
+ (POS~SHP_WRV3)2 

- (Ratio Shel Cdel)2 
- (L ELP -WV) 2-

I 
Denl = 2 
(Ratio Shel Cdel) 

(L ELP wvT 

.!£.. Swry = 1 >-
'----__ -..---J 

E 
1..._ 

DO UNTIL Pass 1 
- --- Flag = OFF ----

Perform Wrist Yaw 
Processing 
(Figure 3.3.8.9-7) 

Perform Elbow Pitch 
Processing 
(Figure 3.3.8.9-8) 

Figure 3.3.8.9-6. Singularity Processing 
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Pass1 Flag = On 

I 
Sum.J>itch = RTD ArctanZ 
fEE To AM(3,l)' 

EE To AM (1,1)) 

I 
S234 = Sin , 

(DTR (Sum_Pitch)) 

J 
C234 = Cos 

(DTR (Sum-Pitch)) 
J 

POS_SHP_WRP = 

P~S SHP WRY 
- Vector 
((C234)(L_WP_WY), 0, 

(-S?~4) (I WP WY)) 
I n 

Num1 = (POS _SHP YRP 1 ) ... 
• (POS_SHP_WRP3)2 
.. (Rati o_She l_Cde 1 ~ 2 

- (Ratio_Elw_Ceps) 

I 
Denl = 2 
(Ratio Shel Cdel) 
(Ratio}:lw_Ceps) 

=~-"'-

Figure 3.3.8.9-7. Wrist Yaw Processing 

Date: 10/lfj/19 
Page: 3.3.8.9-16 

/~--
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K=NumliDe~ 

al ag = 
Or Pass2 Flag = On 
Or Passl Flag = Off 
Or Swry < Swry Mi n 

Fail Flag = On 

ELP< ELP ....MIN 
ELP,> ELP MAX 

T Passl Flag = Off 

Sum Pi tch = RTD 
E - Arctan2 

(EE To AM(3,1)' 
-EE To AM 1 1 ) 

POS SHP WRP = 
POS-SHPWRY 
- Vector 

Or 

((C234)(L WP WY), 0, 
(-S234) (L}JP=WY)) 

Numl = (POS_SHP_WRP1) 
+ (POS_SHP_WRP3)2 

- (Ratio_Shel_Cdel~2 
- (Ratio_Elw_Ceps) 

1 Fail Flag = On 

Perform Shoulder Pitch 
E Processing 

(Figure 3.3.8.9-9) 

Figure 3.3.8.9-8. Elbow Pitch Processing 
,," '"II 
.,) "- (J 

Date: 10/J6/(9 
Page: 3.3.8'.9-17 
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SHP < SHP j1IN 
or 

SHP > SHP j1AX 

T 

E 

Num3 = (POS_SHP YRY (1)) 
(Ratio Shel Cdel 
+ (L ED' WYT (K)) 
- (POS_SHP _WRY (3)) 

Fail Flag = On 

E l[ Passl Flag = On 

IF 
"lrRP< WRP _MIN 

or 
WRP> WRP _Max 

Figure 3.3.8.9-9. Shoulder Pitch' Processing 

Date: lO/161'r9 
Page: 3.3.8.9- i8 

Fail Flag = On 
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3.3.8.10 Automatic Sequence Processor (RAS_AUTOSEQ) 

Date 10/16/79 
Rev 
Page 3.3.8. 10-1 

The Automatic Sequence Processor (RAS) module validates and controls the 
operator commanded and pre-stored auto sequence processing. 

a. Control Interfac.e - RAS is CALL' ed by thE~ RMS Executive (REX) at 
12.5 Hz. 

Invocation: CALL RASyUTOSEQ 

b. Inputs - Inputs to this module are specified in Table 3.3.8.10-1. 

c. Process Description - The control flow for this module is shown 
in 'Figures 3.3.8.10-1 through 3.3.8.10-15. 

RAS processing on the first auto configuration cycle consists of 
validation checks for an operator commanded sequence or a pre
stored auto sequence and initialization for the sequence when valid. 

Operator commanded sequence validation consists of verifying that 
the Resolved Position Algorithm (RPO) deelared the sequence 'GOOD' 
and that the arm and payload used by RPO are the ones currently in 
use by the RMS software. If all checks are successful, the Auto 
Sequence Ready light and Next Point Flag are turned ON. 

Pre·-stored auto sequence validation consj.sts of verifying that: 

1. The arm specified in the sequence matches the arm selected, 

2. The EE specified in the sequence matches the EE selected, 

3. If the au toma tic sequence is designE!d for an unloaded arm, 
then a payload is not captured, 

4. If a payload is specified in the sequence, it matches the 
selected payload, 

5. The current POR position and attitude meet the initial 
tolerance condition of the starting point in the sequence. 

If all checks are successful, the Auto Sequence Ready light is 
turned ON, the desired EE position and attitude vectors are 
initialized, and the transformation matrix (from orbiter structural 
frame to POR orientation) is computed. 

If this is not the first time that the auto sequence module (RAS) 
is to be executed and the Waiting Flag is ON, the waiting mode 
is processed. If the sequence is invalid, RAS remains in the 
position hold mode. But if the sequence is valid and the operator 
requests a continuation of the automatic sequence, the progressing 
mode is entered. 
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Date 10/16/79 
Rev 
Page 3.3.8.10-2 

If a new trajectory point is to be acquired, vectors are computed for the 
desired position and attitude, translation and rotation rates for the 
point of resolution are computed, and checks for either stopping or 
continning a trajectory are made. 

If the operator requests the sequence to stop, the current mode is 
cancelled and the time mode is initialized. If a pause is requested, 
the position and attitude errors are checked to determine if the point 
of resolution is within the washout region. If the point of resolution 
is within the washout region, the point of resolution rates are decreased 
such that the desired sequence point is achieved. When the point of 
resolution is not to stop at the point it is moving toward, RAS determines 
if it is within the fly-by region. When the point of resolution is 
within the fly-by region, the point has been reached and RAS proceeds 
to acquire the next point. Whenever the arm is stopped at a point in 
the pre-stored auto sequence, the point number is output to the RMS 
control display. When the arm is moving, the most recently passed point 
number is output to the display. 

When the arm has been stopped, the Auto Sequence in Progress light is 
turned OFF and if the last point in a pre-stored auto sequence has not 
been reached, then the Auto Sequence Ready light is turned ON to allow the 
operator to resume execution of that sequence. 

There is no SPEC initialization or cleanup processing. 

d. Output - Outputs from this module are specified in Table 3.3.8.10-1. 

e. Module References - None 

f. Module Type and Attributes -

Type: External Procedure 

Attributes: Default (serially reusable with no protective mechanism) 

g. Template References -

D INCLUDE TEMPLATE CRA TE 
D INCLUDE TEMPLATE CRE MCO 
D INCLUDE TEMPLATE CRD-CIL 
D INCLUDE TEMPLATE CRC_COT 
D INCLUDE TEMPLATE CRF ASC 

Working Compool 
Output Compool 
Constants Compool 
RMS Constants Table 
Pre-stored Auto Sequence Compool 

h. Error Handling - Other than standard FCOS recovery, no error recovery 
exists for this module. 
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i. Constraints and Assumptions -

Date 
Rev 
Page 

10/16/79 

3.3.8.10-3 

• The final point in a pre-stored auto sequence is always a 
pause point. 

• A valid pre-stored auto sequence wlll always have more than one 
point. 

• There are no requirements for positive feedback to the crew 
on the following errors: 

1. Operator command mode requestE~d and operator command 
check is "FAIL". 

2. Operator command mode requested and a different arm, 
PL or EE is selected than the one used by Resolved 
Position Algorithm (RPO). 

3. No pre-stored auto sequence has been initialized for 
the selected auto submode. 

4. Auto sequence is requested and the arm, EE, or payload 
does not match the ones specified in the pre-stored 
sequence. 

5. Auto sequence is requested and the initial tolerance 
conditions are not met. 

6. Auto sequence is requested and the auto sequence start 
point from RMS control is out of the valid range of 
point numbers. 

• The position and attitude specified for non-pause points may 
not be achieved. 

• There is a possibility of collision between payload and orbiter/ 
obstructions unless simulations of the auto sequences are per
formed and validated for the pay10ad(s) to be used prior to 
flights. 

• A valid operator commanded sequence from RPO indicates that 
the point is attainable by the hardware, not that the point 
is desirable, safe, avoids collision nor avoids reach limits. 

• The washout region is larger than the flyby region, which is 
larger than the position hold region. 
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Table 3.3.8.10-1 Automatic Sequence Processor 

If ITEM DESCRIPTOR 

1 First Pass Flag A.2.32 

2 Selected RMS Seq. ID A.2.32 

3 Auto Seq. Proceed/Stop A.2.32 

4 Arm Select Index A.2.32 

5 Selected EE index A.2.32 

6 Selected PYLD Index A.2.32 

7 PL Capture A. 2.32 

8 Auto Seq. Start Point A.2.32 

Flag 

9 I Auto Seq. Start Point I A. 2.32 

10 I Transformation Matricesl A.2.32 

(POR to OS) 

(POR to AM) 

(OS to AM) 

11 I Position of POR in OS 

(POR POS OS) 
12 I TD Ref-ID -

13 

14 

15 

16 

17 

RD Ref ID 

OPR CMD CK Index 

Good Arm Init 

Good POR Pas Desired 

Good POR Att Desired 

A.2.32 

A.2.32 

A.2.32 

D.57, A.2.32 

D.59, A.2.32 

D.61, A.2.32 

D.62, A.2.32 

SOURCE/ 
ACT IDESTINATION 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I/R 

R 

R 

R 

RXY 

RXY 

RCD 

RCD 

RCD 

RCD 

RCD 

RUD 

RUD 

RKG 

RKG 

RXY 

RXY 

RUD/RPO 

RPO 

RPO 

RP(} 

HAL NAME 

CRAB RAS FIRST TIME 

CRAV_AUTO_SEQ_ACT 

CRAV AUTO GO STOP 

CRAV ARM SEL 

CRA V EE ID ACT 
- - -

CRAV PYLD ID ACT - --

CRAB PYLD CAP 

CRAB_AUTO _SEQ_FLAG 

CRAV_AUTO_SEQ_STR_PT 

CRAV _ TRFM_ MAT $ (1) 

CRAV_TRFM_MAT$(2) 

CRAV_TRFM_MAT$(3) 

CRAV POR POS OS 

CRA V TD REF ID 

CRAV RD REF ID - - -
CRAV OPR CMD CK INDEX 

CRAV GOOD ARM INIT - -
CRAV GOOD POR POS DES 

CRAV GOOD POR ATD DES - -

MML 

V92X3149X 

V92U3105C 

V93X7551X 

V93J7550C 

V92U3390C-398C 

V92U3400C-408C 

V92U3380C-388C 

V92H3330C-332C 

V92U3110C 

V92U3115C 

V92X3840X 

V92X3830X 

V93J7520C-522C 

V93J7523C-525C 
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'8<S 

w 
w 
00 

..... 
o 
I ..,.. 

\ 
) 

..... 
o ...... ..... 
Cl' ...... 
'-l 
\0 



~..- \\ -, 
\ 

1'-~ 
-E?- . 

Table 3.3.8.10-1 (Cont'd) Automatic Sequence Processor 

if 

18 

19 

20 

21 

i 22 

23 

24 

25 

26 

27 

28 

29 

ITEM 

Auto Seq. In Prog 

Auto Seq. Last Point 

Position Hold Flag 

EE Trans Rate Cmd 

EE Rot Rate Cmd 

Auto Seq Ready 

Auto Seq Length 

Auto Seq Arm ID 

Auto Seq EE ID 

Auto Seq PYLD ID 

Point Table Index 

Auto Seq Trans IC Tol 

30 I Auto Seq Rot Ie Tol 

31 I Pause Table Flags 

I I DESCRIPTOR 

A.2.34 

A.2.32 

A.2.32 

A.2.32 

A.2.32 

A.2.34 

A.2.35 

A.2.35 

A.2.35 

A.2.35 

A.2.35 

A.2.35 

A.2.35 

I A. 2. 35 

32 I Sel PL Trans Rate Coarse D.12 
A.2.37 

33 I Sel PL Rot Rate Coarse I D.12 
A.2.37 

34 

35 

36 

Degrees to Radians I A.2.33 
Conversion Factor (TI/ 180) 

Radians To Degrees 180 A.2.33 
Conversion Factor ( /TI) 

Max Dist A.2.33 

SOURCE/ 
ACT I DESTINATION 

I/W RXY/MCIU 

o CRT,DL 

o RWP, DL 

o RRP, DL 

o RRP, DL 

I/W RXY /MCIU 

Z 

Z 

Z 

Z 

Z 

Z 

Z 

Z 

z STH 

z STH 

z 

z 

z 

HAL NAME MML 

CREB_AUTO_SEQ_IN_PROG V72X2942J 

CRAV_AUTO_SEQ_LAST_POINT V92J3241C 

CRAB POSITION HOLD V92X3141X 

CRAV EE XLT RATE CMD AM \V92R3l75C-177C 

CRAV EE ROT RATE G..MD AM V92R3180C-182C 

CREB=AU;O_S;Q_~Y - !V72X2941J 

CRFS_SEQ_LENGTH ~ 

CRFS _ SE~ ARM_ID 

CRFS_SEQ_EE_ID 

CRFS_SEQ_PYLD_ID 

CRFS POINT INDEX 

CRFS TRANS IC TOL 

CRFS ROT IC TOL 

CRFS PAUSE FLAG 

( 
V98U5563C -

V98U5702C 

V98U5363C-562C 

CRSS TRNS RATE PYLD SEL V93R7600C 
CRS - - - V93R7611C-615C 

CRSS ROT RATE PYLD SEL V93R7601C 
CRS - - - - - V93R7621C-625C 

CRDK DTR 

CRDKRTD 

CRDK MAX DIST 

REQT. SYMBOL 

DTR 

RTD 
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37 

38 

39 

40 

41 

42 

43 

44 

45 

46 

47 

48 

49 

50 

51 

52 

53 

54 

55 

56 

57 

58 

59 

\ 
J 

ITEM 

Max Phi 

Dist Washout 

Phi Washout 

Dist Flyby 

Phi Flyby 

Dist Hold 

Phi Hold 

Dist Exp 

Phi Exp 

XYZ 

PYR 

Pause Flag 

SP 

CP 

SY 

CY 

SR 

CR 

Str to Des 

Pointer 

Dist 

Phi 

Err Mat 

Table 3.3.8.10-1 (Cont'd) Automatic Sequence Processor 

SOURCE/ 
DESCRIPTOR ACT DESTINATION HAL NAME 

A.2.33 Z CRDK MAX PHI 

A.2.33 Z . CRDK DIST WASHOUT - -
A.2.33 Z CRDK PHI WASHOUT 

A.2.33 Z CRDK DIST FLYBY - -

A.2.33 Z CRDK PHI FLYBY 

A.2.33 Z CRDK DIST HOLD - -

A.2.33 Z CRDK PHI HOLD 

A.2.33 Z CRDK DIST EXP - -
A.2.33 Z CRDK PHI EXP 

E L RAS XYZ 

E L RAS PYR 

E L RAS PAUSE FLAG I - -
E L RAS SP I 

E L RAS CP 

E L RAS SY 

E L RAS CY 

E L RAS SR 

E L RAS CR 

E L RAS STR TO DES - --
E L RAS POINTER 

E L RAS DIST 

E L RAS PHI 

E L RAS ERR MAT 

--~-----.-
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REQT. 
MML SrvrnOL 
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Table 3.3.8.10-1 (Cont'd) Automatic Sequence Processor 

I'-~---~-- ----, I SOURCE/ 
I if I T'T'RM I nRCf'"OTD'T'nD Af''T'1 nRC'T'T"TA'T'Tn-.r UAT ""Mt7 ....... u ..L.L.L.l.r.. . .1. J..I~u\..o.L'\..Lr.LvJ.'\. rt\...1. 'u.1!Ii:).l..Ll".ti.l.1.VL'l ruu. 1~BJ.'.u::. lVlJ."lL 

60 KFPS E L RAS KFPS 
61 KDPS E L RAS KDPS 
62 XYZ Dot E L RAS XYZ DOT 
63 PYR Dot E L RAS PYR DOT 

64 Dist Min E L RAS DIST MIN - -
65 Phi Min E L RAS PHI MIN 

66 Gain E L RAS GAIN 
67 X E L RASX 

68 y E L RAS Y 

69 Z E L RAS Z 

70 Next Point Flag E L RAS NEXT POINT FLAG - - -
71 Good PL Init A.2.32 R RPO CRAV GOOD PL INIT V92J3677C - --D.63 

72 Selected Vector from A.2.32 I RKG CRAV V EE POR V92H3421C-423C 
EE to POR (V_EE_POR) -- -

73 Max Trans E L RAS MAX TRANS 

74 Joint Rates A.2.32 I RYE CRAV JAR ATL V92R3310C-315( 

75 Mode Change Thresh A.2.33 Z CRDK MODE CHG THRESH - - -
76 Progressing Flag E L RAS PROGRESSING FLAG - -
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TABLE 3.3.8.10-1 (cont'd) Automatic Se~uence Processor 

ITEM DESCRIPTOR ACT 

Waiting Flag E L 

Distance Flag E L 

Time Flag E L 

Arm ID E L 

EE ID E L 

PL ID E L 

Pos Tol E L 

Att Tal E L 

Se~ Length E L 

Seg .... JNIT_Fail E L 

Auto Se~ Position X A.2.35 Z 

Auto Se~ Position Y A.2.35 Z 

Auto Se~ Position Z A.2.35 Z 

Auto Seq Attitude P A.2.35 Z 

Auto Seq Attitude Y A.2.35 Z 

Auto Seq Attitude R A.2.35 Z 

Ft to IN A.2.33 Z 

Submode A.2.32 I 

Auto Seq last Point 
\Blanking word 

A.2.32 0 

rrans Time E L 

\Rot Time E L 

lApzero A.2.33 Z 

OR Index A.2.32 I 

\ 
I 

./ 

MODULE OAT; L!:", 

SOURCE/DESTIN.ATION I HAL NAME \ P"lML II REOT. 

I 
I Syrv1BOL 

I 
! BAS_WAITINGJLAG 

RAS_DISTANCEJLAG I 
BAS_TIME JLAG 

RAS_ARM_ID i 
RAS EE ID 

IXJ ~ il""1i 0 
0 F; I/"I'!I 
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RAS PL ID 

BASYOS_TOL 

I RAS_ATT_TOL 

I RAS_SEQ_LENGTH i 
BAS_SEQ_INITJAIL I I 

I CRFSYOS_X i 
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i 
CRFS_ATD_P V98u5703C- I -= 
CRFS_ATD_Y V98U6902C 

::I 

CRFS_ATD_R 

CRDKJT_TO_IN 

RQC CRA V SUBMODE ID V92J3135C - -
CRT CRAV_AUTO_SEQ_LAST_PT_BM 

"0::00 "'II Q) (II Q) -'§<~ --IrQ 
RAS _TRANS_TIME - =-w 0 ..... .. w -
BAS _ROT_TIME 

CRDK _ APZERO 

'" CD ..... en '"-' 
f-' '" 0 0 , ... CD .. 
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Enter T Perform 
First Pass Initislization 

'- ./ ,.... 

I 
(Figure 3.3.8.10-2) 

/IF \ 
I--First Pass Flag~ On;>-

..... 

> 
" 

I Perform 
rT 
0 
3 
Il> 
rT 

L.- Waiting Mode Processing 
Return E (Figure 3.3.8.10-6) 

..... 
n 
en .. 
.:l 
c: .. 
" n .. 

IF 

>-Progressing Flag= On 

"" " 0 
n .. 

0'1 
\ 

CIl 
!II 
0 

" Perform 
(,~ 

0 

POR Conversions 
(Figure 3.3.8.10-14) 

I Perform 
Last Point Processing I (Figure 3.3.8.10-15)- I 

~ Perform 
Next Point Processing I (Figure 3.3.8.10-7 

IF )-1.. ~ext Point Flag- On 

I~ 
Common Calculations 

E (Figure 3.3.8.10-5) 

CALL 
L- . ·~on Calculations CALL 
E (Figure 3.3.8.l0-S) Rare Command Computations 

(Figure 3.3.8.10-10) 

Peform I CALL nistance Mode Processing Washout/Flyby Checks 
(Figure 3.3.8;10-12) I (Figure 3.3.8.10-11) 

Perform 

J 
Time Mode Processing 
(Figure 3.3.8.10-13) 

I 
I 

I 

I 

Cd 

~ 
o 
~ 

~ 

'" .. 
rT 
Il> ..... ..... 
~ 

"" .. 
'" ..... 

0<> 

" :: .. 
n ..... .... ..... 
n 
Il> .. ..... 
o 

" 

""'" Il> Il> 
OQ" .. .. 
w .... 
• 0 w --. · .... ",,,, · --. .......... 
0'" 
I 

'" 



"'l .... 
OQ 
C 
'1 
to 

w 
.., 
()O 

.... 
0 
I 
", 

'" ..... 
" '" .., 
to First Pass Flag=Off ., 
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Seq Init Fail=On 
.... Waiting Flag=On 
" ... Progressing Flag=Off ... 
to Distance Flag=Off ,... .... Time Flag=Off 
N ., Auto geq In Prog=Off .. .... Pause Fjag=Off IF 
0 ::s KFPS=Sel PL Trans Rate Opr Cmd Ck Index~'Good' 

C03rse ~POR Index) OR 
KDPS=Sel PL ot Rate Good Arm Init~ Arm Select Index 

(k 
/;U\ 
~~. , 

Co~rse (POR Index) Tl!: T OR 
Max Tra"s=O Submode=S (Good PL Init~l And PL Capture=On) 

OR 
(Good PL Init~l And 
Good PL Init# Selected PYLD Index) 

IF ) Selected RMS Seq ID=O 

rerform 

1 
Auto Seq Initialization 
(Figure 3.3.8.10-3) 

------
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r- Auto Seq Ready=Off 

Auto Seq Ready=On 

'-T Next Point Flag=On 
Seq Init Fail=Off 
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Arm ID=lnteger(S.,q Arm ID(SS!) ) 

EE ID=Integer(Seq EE ID (SSI» 

PL ID=Integer(Seq PYLD ID (551)' 
Pas Tol=Integer(Trans Ie Tal (551» 
Att Tol=Integer(Rot Ie Tal (551)' 

SeQ Length=Irrteeer(Auto Seq Length (SS!)' 

Pointer=Integer(Point' Table !nde~ (SSI~ 

IF 
EE ID# S;: lected EE Index 

OR 
\[t: Seq Ready=Off 

(Arm ID#3}AND(Arm ID#Arm Select Index) 
OR 

(PL ID=l)AND{PL Capture-On) 
OR 

(PL I~l)AND(PL ID#Selected PYLD Index) 

NOTE: SSI=Selected ~~S 
Sequence ID 

\ 

Init Fai1=Off 

1 
IF 1 Auto Seq Start Point 

Flag=Off 

o';?:l 
';?:l~ 
O?d 
zg 
~d o 
1-08 
';l;-:::1 
Q\:--l 
t?)\-3 
r-<r< 
Wo 
I-O'-:S o 
01-3 
-\Jj 
<.Nt=.! 

T. CALL 
~erance Checks 

(Figure 3.3.8.10-4) 

IF 
Pointer ~Auto Seq Starr pOint'}-

El AND 
Auto Seq Starr Point 2-POinterj 

+Seq Length-1 I 

r 
Auto Seq Start Point Flags 

Off 

T 

r-
Sea Length= Pointer+ 

Seq Length
Auto Seq Start Point 

Pointer- Auto Seq Start 

CALL 
~erance Checks 

(Figure 3.3.8.10-4) 
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BOOK: OFT SM Detailed Design Specification 

Enter 

I 
SP= sin (PYR1 DTR) 
CP= Cos (PYR1 DTR) 

SY= Sin (PYR2 DTR) 
CY= Cos (PYR2 DTR) 

SR= Sin (PYR3 DTR) 
CR= Cos (PYR3 DTR) 

I 
Str *to Des .. Matrix ( 
CY CP, -SY, CY SP, 
SY CP CR-SR SP, CR CY, CR SY SP+SR CP, 
-SR SY CP-CR SP,-SR CY, -SR SY SP+CR CP) 

Dist .. Abral (XYZ - (For Pos Os/Ft to In» 

[Err * Mat ... Str * to Des Por * to OS 

Return 

Date 10/161'79 
Page 3.3.8.10-13 

REPRODUCIBn XI'Y (W TIll~ 
ORIGINAL PAG1'; IS POOR 

Figure 3.3.8.10-5. Common Calculations 
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IF T 
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IF T Progressing Flag= On 
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Position Hold Flag= Off 
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BOOK: OFT SN Iletailed Design Specification 

N •• , p"" '~ T XYZar.ood ror-ros Desired ,- PYRaGood Por Atd Desired 

I 
Seq Length=O 
Pause Flag .. On 

IF 
RMS Sequence 1D=r selected 

XYZ=Vector(-Auto Seq Position X (Palnter)' 
- -Auto Seq Position Y (Polnter)' 

CALL -Auto Seq Position Z (Pofnter') 
Co'iimi'on Calculations '-- _ /Ft to In 
(Figure 3.3.3.10-5) E PYR-Vector(Auto Seq Attitude P (Painter)' 

Date 10/16/79 
Page 3.3.8.10-15 

REPROD UCIBIUTy-" 
ORIGINAL P AG J~ 1.:) 

OF THE 
POOR 

Auto Seq Attitude Y 
(Pointer) ') Auto Seq Attitude R (Pointer) 

I 
Perform I-DIV(Pointer. 16) 
Time To 1;0 Computations J-REMAINDER(Pointer.16) 

T (Figure 3.3.3.10-8) ,..- J-16 

I 
.!I 

J-O 

Perform I 
Position Hold Checks 

P.". n.g.p,.,. T.b1. n", ''''1 1=1 +1 
(Figure 3.3.0.10-9) '1r 

I 
Pointer-Pointer +1 
Seq Length- Seq Length-I 

I 
T I I .!! Pause FlagaOn 

Seq Length.::. 0 

Figure 3.3.8.10-7. Next Point Processing 



BOOK: OFT SM Detailed Design Specification 

KFPS= Sel PL Trans Rate coarse(POR Index) 
KDPS= Sel PL Rot Rate coarse(POR Index) 
Max Trans'" KFPS 

IF 
Dist f Dist Hold 

IF 
Phi f Phi Hold 

IF 
Trans Time > Rot T<me)-

~ ____________________ J 

rL- Trans Time= 0 

L Trans Time- Dist/KFPS 

T 
r-

..L 

T 
r---

Rot Time= 0 

Rot Time= Phi/KDPS 

KDPSdKDPS(Rot Time/ 
Trans Time) 

E IF 
~ Rot Time > Trans Time 

Figure 3.3.8.10-8. Time To Go Computations 

Date 10/16/19 
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Waiting Flag= On 
Progressing Flag Off 
Distance Flaga Off 
""~-- " .. ___ I\~l! 
.l...LlUlC r.LCL5- v~ ... 

Auto Seq Ready= Off 
Auto Seq In Prog= Off 
Position Hold Flag= On 
XYZ Dot- Vector(O,O,O) 
p'{R Dot- Vector(O,O,O) 

.!! T 
Selected RMS Sequence 
And Seq Length> 0 

~ CALL 
~ Command Computations 
(Figure 3.3.8.10-10) 

CALL 
WiS!hout/Flyby Checks 
(Figure 3.3.8.10-11) 

Auto Seq Ready= On 
Next Point Flaga On 
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EE Trans Rate Cmd = 
(Trfm Mat (TD Ref ID» 
(XYZ Dot-DTR(PYR Dot*Por to AM V EE Por» 

EE Rot Rate Cmd = 
(Trfm Mat(RD Ref IJ)) (PYR Dot) 

IF T -ABVAL(EE Tr,ans 
. i 

Cmd) > Hax Trans Rate 

Figure 3.3.8.10-14. POR Conversions 

EE Rot Rate Cmd = 
(Max Trans ABVAL(EE 
EE Rot Rate Crud 

-
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Trans Rate Cmp» 

EE Trans Rate Cmd ;;:.= ___ _ 

Max Trans(UNIT(EE 'Trans·Rate Cmd» 
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3.3.8.11 Resolved Rate Processor (RRP_RRATE) 

RRP transforms end effector translation and rotation rate commands (in the 
arm-reference system) into joint angle rate commands. RRP monitors for and 
resolves arm control law singularities and excessive joint rate commands. 

a. Control Interface _. RRP is CALL' eq. by the RMS Executive (REX) at 12.5 Hz. 

Invoca.tion - CALL RRP RRATE 

b. Inputs.- Inputs to this module are specified in Table 3.3.8.11-1. 

c. Process Description - The control flows for this module are shown in Figures 
3.3. 8 .11-1 through -3.3.8.11-7. The HAL variable names a:nd other symbols taken 
directly from the LevellC FSSR are documented in the module data list under 
the Requirement SYTnbol heading. 

RRP first performs the shoulder yaw joint rate processing an(q. singularity 
checking. If the magnitude of the "X" distance is less than 1 X 10-8 
(approximately zero), the arm is in the shoulder singularity condition and 
is commanded away from the condition using a shoulder yaw joint rate command 
equal to the maximum joint rate or zero, dependent on the ·computed value of 
the y-component of the wrist yaw velocity. Otherwise, the shoulder yaw joint 
rate command is computed for the non-singularity condition. 

RRP next performs wrist yaw and roll rate command processing and wrist sin
gularity checking. If the absolute value of the cosine of the wrist yaw 
joint angle is lese; than the sine of the proximity tolerance angle, then 
the arm is approaching the wrist singularity condition and the wrist singu~ 
larity flag in turned ON. If the absolute value .of8the cosine of the wrist 
yaw joint angle computed value is less than 1 X 10- , the arm is in the 
singularity conditi.on. The arm is driven out of this condition by determining 
the command which yields the largest rate independent of ~he rotation dir
ection. The command is limited such that it does not exceed the maximum 
limit f'or the wrist yaw. The wrist roll rate is zero in the singularity 
condition. If the arm is not in this s:tngularity condition, the wrist yaw 
and roll joint rate commands are computed. 

RRP then performs the end effector velocity value computations, pitch 
joint rate command processing and elbow singularity checking. If the absolute 
value of the difference of the elbow pitch angle and elbcw offset angles is 
less than the proximity tolerance, the arm is approaching the elbow singularity 
condition ang the elbow singularity flag is turned ON. If the value is less 
than 1 X 10- , the arm :is in the elbow singularity condition. The arm is 
dri ven from the condition with the shoulder yaw j oint rate command equal to 
the computed value of the linear velocity along the arm segment from the 
elbow pitch joint to the wrist pitch joint. The elbow pitch and wrist pitch 
rate commands are then computed. 
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After all the joint rate commands are computed, the. values are compared to 
the maximum allowable joint rates. If any values are out of limits, the 
value that is out of limits by the greatest percentage is used to reduce all 
joint rate commands proportionally. 

There is no SPEC initialization or cleanup processing. 

d. Outputs - Outputs from this module are specified in Table 3.3.8.11-1. 

e. Module References - None 

f. Module TYPe and Attributes -

Type: External Procedure 

Attributes: Defaul t (serially reusable with no protective mechanism). 

g. Template References 

D INCLUDE TEMPLATE CRA TE 
D INCLUDE TEMPLATE CRD CIL 

Working Compool 
Constants and I-Load Compool 

h. Error Handling - Other than standard FCOS recovery, no error recovery exist 
for this module. 

i. Constraints and Assumptions - None. 
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TABLE 3.3.8.ll-L Resolved Rate Processor 

ITEM 

Commanded EE 
Translational Rate (AM) 

Connnanded EE 
Rotational Rate (AM) 

Cosine of WRY Angle 

Sine of WRY Angle 

Elbow Pitch Angle 

Wrist Pitch Angle 

Wrist Yaw Angle 

Sine of Sum of Shp 
Angle, ELP Angle, and 
WRP Angle 

Cosine of Sum of SHP 
Angle, ELP Angle, and 
WRP Angle 

X-component of Arm 
Reference Vector from 
SHY to HRY 

Distance from WRY to 
EE Tip 

Distance from -Y,TRP to 
EET Projected on~o 
X-Z Plane of JJ-1 

Joint Hate Li::-:-i-c~ 

DESCRIPTOR 

A.2.32 

A.2.32 

A.2.32 

A.2.32 

A.2.32 

A.2.32 

A.2.32 

A.2.32 

A.2.32 

A.2.32 

A.2.32 

A.2.32 

A.2.32 

MODULE DATA LIST 

ACT SOU RCE/DESTI NATION 

RJS, RAS 

I RJS, RAS 

I RKG 

I RKG 

I RYE 

I RYE 

I RYE 

I RKG 

I RKG 

I RKG 

I RKG 

I RKG 

I RYE 

HAL NAME 

CRAV_EE_xtT_RATE_CMD_Al~ 

CRAV_EE~OT~TE_CMD_AM 

CRAV3A_COS$( 5) 

CRAV3A_SIN$(5) 

CRAV3A~~TL$(3) 

CRAV3A_ATL$(4) 

I CM'JA_An$t" 

CRAV3A_SIN234 

CRAV _JA _COS234 

CRAVJ_SHY_WY 

CRAV_L_WY_EET 

CRAV_L_WP_EET_IP 

CRAV3NT_RATEyIM 

MML 

V92R3115C_l nC 

V92R3l80C-182C 

V92H3354c 

V92H3344C 

V92H3302C 

V92H3303C 

V92H3304c 

V92H3348C 

V92H3358c 

V92H3338c 

V92H333,C 

V92H3336c 

REQT. 
SYMBOL 

EE-TRANS 
RATE_O.m-

iEE ROT RATE 
:C~ID - -

OINT 
t\NGLE=SIN

5 

OINT
~GLE_SIN5 

ODIT
~GLES3 

OINT 
twGLES4 

OINT_ 
~GLES5 

~234 

b234 

_SHY_WY 

kWY_EET 

kWP_EET_ 
P 

PnL_MAX 

= o 
o 
~ .. 
o 
"'" -t 
en 
3l: 
c 
(D -I» 

(D 

Q. 

C 
(D 
en 
= = 
(I) 
'C 

CD 
n -n 
I» -CI 

= 

~\~ 
• f-' 
o:>~ . -\---,.--:: 
~:\,C 
w 



G,\ 
<:; 
~ 

\l 

\ 
~ 

# 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

TABLE 3.3.8.11-1. Resolved Rate Processor (cont'd.) 

ITEM 

Shoulder Singularity 
Proximity Tolerance 

Elbow Singularity 
Proximity Tolerance 

SINE of Wrist Singular it 
Proximity Tolerance 

APZERO 

Arctangent of (Elbow 
Offset/length from ELP 
to WRP) 

Sum of DELTA and 
EPSILON 

. Ratio of (1 SHP ELP/ 
I Cosine DELTA) -

DESCRIPTOR 

A.2.33 

A.2.33 

A.2.33 

A.2.33 

A.2.33 

A.2.33 

A.2.33 

Ratio of (length from I A.2.33 
ELP to WHP/Cosine DELTA) 

Radians to Degrees A.2.33 
Conversion Factor 

Degrees to Radians 
Conversion Factor 

Joint Angle Rate Com
mands 

SHY Singularity Flag 

WRY Singularity Flag 

ELP Singularity Flag 

A.2.33 

A.2.32 

A.2.32 

A.2.32 

A.2.32 

ACT 

Z 

Z 

Z 

Z 

Z 

Z 

Z 

Z 

Z 

Z 

o 

o 

o 

o 

MODULE DATA LIST 

SOU RCE/DESTINATION 

~HM, RNC, RTV, DL 

fHM, DL, 

~HM, D1, 

fHM, DL, 

HAL NAME MML 

CRDK_SH_PROX_T01 

CRDK_EL_PROX_TOL 

CRDK_SIN_WR_PROX_TOL 

CRDK_APZERO 

CRDK_RRP_EPSILON 

CRDK~ELTA_EPSILON 

CRDK_RATIO_SHEL_CDE1 

CRDK_RATIO_ELW_CEPS 

CRDK RTD 

CRDK DTR 

CRAV _JAR _CMD V92R3205C-210C 

CRAB SINO SHY V92X3200X 

CRAB_SINO_WRY V92X3201X 

CRAB_SINO_ELP V92X3202X 

REQT. 
SYMBOL 

1:0 o 
o 
::1'1: 

~H]ROX_TOL I 0 
.." .... 

~L_PROX_TOL I' (I) 

== 
SIN(.W]ROX-, C 
TOL) I CD 

~PSILON 

PELTA_ 
:PSILON 

~
TIO_SHEL_ 

DEL 

TIO ELW 
EPS 

!RTD 

jnTR 

IJOINT RATE 
CMD - -

SHY SING 
IFLAG -

IwY_SING_ 
WLAG 

JELP_SING 
LAG 
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TABLE 3.3.8.11-1. Resolved Rate Processor (cont'd.) MODULE DATA LIST 

# ITEM DESCRIPTOR ACT SOU RCE/DESTI NATION HAL NAME 

28 Y-component of WrtY E L 
I 

RRP_v_wrJ 
Velocity 

29 EE Rotation Rate about E L RRP_OMEGA_Y 
Y-axis of AM 

30 EE Translation Rate in E L RRP_V234_x 
X-axis of AM 

31 EE Translation Rate in E L RRP_V234-Z 

Z-axis of AM 

32 In-plane Linear 1/elo- E L RRP_IP_WP_EE 
city of Arm Segment 
from WRP to EE tip 

33 Normal Linear Velocity E L RRP_IP_NORM 

U'\ 
-C:::' 

of A= Segment from 
',JRP to EE Tip 

34 Sine of Sum of I-JRP E L RRP_SE4 
Angle and EPSILON "'"-''"0 

35 Cosine ,of Sum of E L RRP CE4 
WRP Angle and EPSILON 

36 Linear Velocity of E L I RRP_V_ELP_WP 
Arm Segment from 
ELP to W"RP 

37 Cosine of Difference E L RRP_CDE3 
of ELP Arlgle and 
DELTA-EPSILON 

38 Ratio of the absolute E L RRP KDOT 
value of commanded rate 
to maximum allowable 
joint rate 

39 Inverse of maximU.!!l. KDOT E L RRP _MAX _ KDOT 

4C Sine of Difference of 
ELP Angle and E L RRP_SDE3 
DELTA_EPSILON 

MML 
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REQT. 
SYMBOL 

VWYY 

OMEGA_Y 

V234 X 

V234_Z 

IP_WP_EE 

IP_NORM 

SE4 

CE4 

V ELP WP 

CDE3 

~DOT 

MAX_KyOT 
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oint Rate Command 
rocessing 

(Figure 3:3.8.11-2) 

erform Wrist Yaw And 
011 Rate Command 
rocessing 

(Figure 3.3.8.11-3) 

erform End Effector 
elocity Processing 

(Figure 3.3.8.11-5) 

Perform Pitch Joints 
Rate Command 
Processing 
(Figure 3.3.8.11-6) 

Perform Joint Rate 
Command Limit 
Processing 

(Figure 3.3.8.11-7) 

Figure 3.3.8.11-1. Resolved Rate Processor 
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V_WY_Y = EE_TRANS_RATE_CMD2 

-(S234 EE_ROT __ RATE_CMDl 

+ C234 EE_ROT __ RATE_CMD3) 

(L_WYJ:ET JOINT_ANGLE_COSS DTR) 

ELSE 

• 
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REPHODUCIBfr,n:'y Olii '111l]]/ . 
ORIGINAL PAGE IS POOR 

THEN SHY_SING_.FLAG_ = ON 

~ JOINT_RATE_CMDl = JRL_MAXl 

(SIGN (V_WY_Y)) 

Figure 3.3.8.11-2. Shoulder Yaw Rate Command Processing 



IF 
ABS(JOINT_ANGLE_COSS) 
< SIN (W_PROX_TOL) 

IF 
ABS (JOINT_ANGLE_COS5) 

::s APZERO 

• THEN WY SING FLAG = ON 
F- - -

Date 10/16/19 
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TH~r!! ABS(S234) < APZERO ~ 
L--___ -r-______ .J1 Perform Wrist 

IF 
ABS(JOINT_RATE_CMD5)> 
JRL_MAXS 

JOINT_RATE_CMD5 = C234 
'- (EE_ROT_RATE_CMD3 

ELSE - JOINT_RATE_CMD1) + 
S234 EE_ROT_RATE_CMDl: 

JOINT_RATE_CMD6 = (C234 
(EE_ROT..;..RATE_CMDl) -
S234 (EE_ROT_RATE_CMD3 
- JOINT_RATE_CMD1» 
/ JOINT_ANGLE_COS5 

I- Singularity Processing 
ELSE (Figure 3.3.8.11-4) 

THEN JOINT_RATE_CMD5 = 
JRL_MAX5 

(SIGN(JOINT_RATE_CMDS» 

Figure 3.3.8.11-3. Wrist Yaw And Roll Command Processing 
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IF ABS(C234) 

T¥EN r~OINT ;TE_CMD-5~---- ~--l 
. IEE_ROT;':'RATE_ClvID1/S234 I 

ELSE 

IF ABS(EE_ROT_RATE_CMD1!S234» 
ABS «EE_ROT_RATE_ CMD3-.Joint_Rate_ 

CMD1) !C234) 

THEN ~OINJ_RATE_CMD5= 

iEE _ROT_RATE _ CMD1! 8234 
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OMEGA_Y = EE_ROT_RATE_CMD2 
- 00INT_RATE_CMD6) 

(JOINT_ANGLE_SINS) 

V234_X = EE_TRANS_RATE_CMD1 
+(L_WY_EET) (JOINT_ANGLE_SINS) 
«JOINT_RAT~CMD1 + (C234) 
(JOINT_RATE_CMDS» (DTR» 

V234_Z = EE_TRANS_RATE_CMD3 
- (S234) (L WY EET) 
(JOINT_RATE:CMDS DTR) 
(JOINT_ANGLE_SINS) 

IP WP EE= V234 X C234 
- V234 Z 8234 

-
-

IP NORM = V234 X S234 
+ V234 Z C234 -
+ (OMEGA Y: L WP EET_IP) DTR 

Figure 3.3.8.11-5. End Effector Velocity Processing 



DTR) 

SIN«EPSILON + JOINT~GLES4) DTR) 

I CD3 = COS((JOINT_ANGLES
3

-DELTA EPSILON) 

• 
r I 

IF ABS(JOINT ANGLES 
- -' 3 

- DELTA~PSILON) 
< ELJROX_TOL 

IF ABS (SDE3) SAPZERO 

DTR) 
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REPROD UCIBILITY OF THB 
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JOINT_RATE_CMD2 = 

JRL_MAX2 (SIGN(V_ELP_WP» 

LE_L_S_E_-I ... _J:....O_I_NT_-..:;:R:....AT_E __ .;;:C:....M_D2 __ =_RT..:,D..:...-IV_-_E_L_P __ W_P_)_I ___ -__ ] 
(RATIO_SHEL_CDEl~ SDE3) 

I JOINT_RATE_CMD3 = RTD (IP_WP_EE SE4 
, - IP_NORM CE4-CJOINT_RATE_CMD2 DTR) 
, (RATIO.JlHEL_CDEL CDE3 + RATIO_ELW_CEPS» 

/RATIO_ELW_CEPS 

JOINT RATE CMD4 = J 
OMEGA=Y - JOINT_RATE_CMDZ 

I - JOINT_RATE_C~!D3 

11.-__ 



DO FOR 
I ::: Each Joint 

IF 

~_-I K_DOTr = ABS(JOINT_RATE_ 

CMDI ) /JRL_MAXI 

Max K Dot ::: 
,,--T--II/ (Ma;Z(K_Dot)) 

DO FOR 
I = Each Joint 

Date: 10/16/79 
Page: 3.3.8.11-12 

JOINT_RATE3MDI 
)---i 

= JOINT RATE 
CMD

I 
(M;x_Kyot 

Figure 3.3.8.11-7. Joint Rate Command Limit Processing 

" '. 
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3.3.8.12 Total Velocity (HTV_TOTVEL) 

The Total Velocity (HTV)module computes the instantaneous compdnents of the 
actual and commanded point of resolution (POR) rotation and trans'lation rates 
in the appropriate reference systems for display. It also computes the resultant 
of the actual and commanded POR translation rate components. 

a. Control Interface - RTV is CALL'ed by the RMS Executive (REX) at 12.5 Hz. 

Invocation: CALL RTV TOTVEL 

b. Inputs - Inputs to this module are spedfied in Table 3.3.8.12-1 

c. Process Description - The control flow for this module is shown in 
Figures 3.3.8.12-1 through 3.3.8.12-3. The HAL variable names and other 
symbols taken directly from the Level C FSSR are documented in the 
module data list under the Requirement Symbol heading. 

d. 

e. 

f. 

RTV performs 'I'ranslational and Rotational Rate Processing twice; once 
each for actual and commanded rates. ~~ranslational and Rotational 
Rate Processing ca.lculate the point of resolution rate components 
in the AM reference frame, the resultant point of resolution 
translation rate, the point of resolution translation rate components 
in the selected reference frame, and the point of resolution rota:
tion rate components in the selected reference frame. The reference 
frames for the translation and rotation vectors are determined by the 
selected translation index and the selected rotation index which are 
used to subscript an array of transformation matrices. After both the 
actual and commanded rates have been processed, RTV returns. There 
is no SPEC initialization or cleanup processing. 

QJJ,:tlluts - Outputs from this module are specified in Table 3.3.8.l2-l. 

Module References _ None REPRODUCIBILITY. OF' T~lE 
ORIGH\1AL PAG11~ IS POOl?, 

Module Type and Attributes -

Type: External Procedure 
Attributes: Default (seria.lly reusable with no protective mechanism) 

g. Template References -

D INCLUDE TEMPLATE CRD CIL 
D INCLUDE TEMPLATE CRA TE 

ConstantB and I-Load Compool 
Working Compool 

h. Error Handling - Other than Btandard FCOS recovery, no error recovery 
exists for this module. 

i. Constraints and Assumptions - None 
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TABLE 3.3.8.12-1 Total Velocity MODULE DATA LIST 

! - I REQT 
# ITEM DESCRIPTOR ACT SOURCE/DESTINATION i dAL NAME: ! MIVi,- SYMBOL 

1 Joint angle rates A.2.32 I RYE I CRAV_JAR_ATL I VY2R3310C-315C JOINT_RATES 

2 Joint angle rate A.2.32 I RXY ,RRP,RFP,RSC CRAV_JAR_CMD '\ V92R3205C-2l0C J"OINT_RATE_ 
commands CMD 

3 Sine of shoulder pitch A.2.32 I RKG CRAV JA SIN$(2) V92H3341C S2 
-~ --

4 Sine of wrist yaw angle A.2.32 I RKG CRAV_JA_SIN$(5) V92H3344c S5 

5 Cosine of shoulder pitch A.2.32 I RKG CRAV JA COS$(2) V92H3351C 2 
angle - -

6 Cosine of wrist yaw A.2.32 I RKG CRAVjA_COS$(5) V92H3354c b5 
angle 

T Sine of th:, sum of the A.2.32 I RKG CRAVjA_Sn!23 V98u3347C ~23 
shoulder p~tch and elbow _ 
pitch angles 

8 Cosine of the sum of the A.2.32 I RKG CRAV_JA30S23 V98U3356c 23 
shoulder pitch and elbow 
pitch angles 

9 Sine of the sum of the A.2.32 I RKG CRAV JA SIN234 V92H3348C S234 
shoulder pitch, elbow - -
pitch, and wrist pitch 
angles 

10 Cosine of the SUIIl of the A. 2. 32 I RKG CRAV JA COS234 V92H3358C C234 
shoulder pitch, elbow - -
pitch, and wrist pitch 
angles 

11 Distance from the wrist A.2.32 I RKG CRAV L WY EET V92H333TC L WY EET 
yaw joint to the end- - - - __ 
effector tip 

12 Distance from the wrist A.2.32 I RKG CRAV L WP EET IP V92H3336c L WP EET IP 
pitch joint to the end- - - - - _ _ _ 
effector tip projected 
into the arm ref. X-Z 
plane 
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TABLE 3.3.8.12-1 Total Velocity (Cont'd) 

ITEM DESCRIPTOR 

X-component o~ the arm A.2.32 
ref. from the shoulder 
yaw joint to the wrist 
yaw joint 

Arm re~erence to display A.2.32 
reference transformation 
matrix 
POR to OS 
POR to AM 
OS to .AM 

SL translation index A.2.32 

SL rotation index A.2.32 

Actual point of resoluti( In A.2.32 
translation rate in the 
IIselected" ref. frame 
(X,Y,Z) 

I Actual point o~ resoluti( In A.2.32 
rotation rate in the 
tlselected" ref. frame 
(R,P,Y) 

Actual resultant point A.2.32 

rate 
o~ resolution tranSlatiOl 

Commanded pIDint or reso- A.2.32 
lil.tion translation rates' 
in the "selected" ·ref. 
~rame (X,Y,Z) 

Commanded point of reso- A.2.32 
lution rotation rate in 
the "selected" ref. frame 

iCR,P,Y) 

-

MODULE DATA LIST 

ACT SOU RCEIDESTINATION 

I RKG 

I RKG 

I RXY 

I RXY 

0 RDD,DL,CRT 

0 I RDD,DL,CRT 

~) ~:,.j 

0 RDD,DL 
.. '.-

--. 
---, · ) 

','~.j 
--~ ... , 

0 CRT,DL .-' 
.~ 

">:0' 
.. 

" -, 

--
0 CRT,DL · '-, 

--, 
· " --

." --.~ 

HAL NAME MML 

CRA.V ~X _SffY _ WY V92H3338c 

CRAV TRFM MAT$(l) I V92U3390C-398C 
CRAV -TRFM - MAT$ (2) V92U340oC-408C 
CPAV=TRFM:MAT$(3) V92U33t\OC-388C 

CRAV_TD_REF_ID V92U3110C 

CRAV_RD_REF_ID V92U3115C 

CRAV POR XLT ATL TD V92R3320C - 322C - - - -

I CRAV]OR~ROT_ATL_RD I V92R3325C 
V92R3323C 
V92R3324C 

CRAV_POR_XLT_RSLT_ATL V92R3326C 

CRAV POR XLT CMD TD V92R3250C -252C - - - -

CRAV]OR_ROT_CMD.)lD V92R3262C 
V92R3260C 
V92R3261C 

REQT. 
SYMBOL 

X_SHY_WY 

i i 

JACT POR 
1-rRAl.'is RATE 
I3EL 

- -

JACT POP. RCiT 
IRATE_SEL 

! 
t<CT RESUL-
!PANT FOR 
!mANS_RATE 

POR TRANS 
ttATE-=:'CMD_ -
PISP 

POR ROT RAT 

CMD_DISP 

all 
o 
o 
::II: 

g 
.." 
-4 
tJ) 

:I 
~ 
CD .... 
CIa 

CD 
~ 

~ 
CD 
(II _. 

CCI = en 
'C 

CD 
n -n 
CIa .. 
o = 

"d ,. 
'" '" 
w 
w 
0> 

f-' 
l\) 
I 
w 

t:1 ,. 
cT 

'" 
0 

--->-
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---::3 
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TABLE 3.3.8.1<,-1 Total Velocity (Cont'd) 

ITEM 

Commanded resultant 
point of resolution 
(POR) translation rate 

RATE 

V (Translation vector) 

W (Rotation vector) 

Resultant 

Length from elbow pitch 
joint to wrist pitch 
joint 

Elbow offset 

Length from shoulder 
pitch joint to elbow 
pitch joint 

Degrees to radians 
conversion. factor 
(rr/180) 

Selected vector from 
EE to POR 

Translation inversion 
flag 

, 
/ 

DESCRIPTOR 

A.2.32 

E 

E 

A.2.33 

A.2.33 

A.2.33 

A.2.33 

A.2.32 

A.2.32 

ACT 

o 

L 

L 

L 

L 

z 

z 

z 

z 

I 

I 

MODULE DATA LIST 

SOURCE/DESTINATION 

RDD,DL 

RKG 

RXY 

\ 

HilL NAME 

CRAV_POR_XLT_RSLT_CMD 

RTV RATE 

RTV_V 

RTV W 

RTV YOR _ XLT _ RSLT 

CRDK_L_ELP_WP 

CRDK _EL _OFFSET 

CRDK L SHP ELP 

CRDKDTR 

CRAV_V_EE_POR 

CRAB_TRANS.J'LAG 

MML 

V92R3270C 

V92H3421C-423C 

V92X2425X 

REQT. 
SYMBOL 

CMD RESUL
TMIT POR 
TRANS_RATE 

ELP WP 

:L OFFSET 

JL_SHP_ELP 

TR 

V EE POR 

TRANS_FL:..] 

m 
o 
o 
::II:: .. 
o .., .... 
(I) 
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• I-' 
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DO FOR I = EACH JOINT 

'..:.;' 

~< 

--
DO FOR J = 1 to 2 

(Return- ) 

Rate(I) 

I Perform Translational 

IF J 1 

M '" = """ AA~ ,,'-", 
THEN ACT_POR_ROT-,'UTE_SEL=W 

I ACT_RESULTANT _POR _TRANS _ 
RATE=RESULTANT 

ELSE 

DO !Q! I = EACH JOINT 

POR_TRANS_RATE_CMD_DISP=V 

POR~OT~RATE_CMD_DISP=W 

CMD RESULTANT POR TRANS 
RATE=RESULTANT - -

Figure 3.3.8.12-1. Total Velocity 

Rate (I) 
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VI = DTR 
(-Rate1 (L_WY_EET) (85) 

+Rate 2 ((EL_OFF8ET) (C23-C2) 

-(L 8HP ELP) (82) 
-CL-WP EET IP) (8234) 
-(L=ELP_WP) (823·1 ) 

+Rate
3 

((EL_OFF8ET) (C23) 
- (L WP EET IF) ( 8234 ) 
-(L=ELP_WP) (823) ) 

~Rate4 (L WP EET IP) (8234) 
-Rate

5 
(L=WY=EET) (C234) (85) ) 

1 
V = DTR 

2 (Rate ((X SHY WY) 
1 +(L-WY EET) (C234) (C5)) 

+ Rate
5 

(L_WY_EET) (C5) ) 

I 
V3 = DTR 

(-Rate ((X SHY WY) 
2 +(L=WY~ET) (C234) (C5)) 

-Rate 3 ((L_WP_EET_IP) (C234) 
+(EL OFFSET) (823) 
+(L_ELP_WP) (C23) ) 

-Rate4 (L_WP_EET_IP) (C234) 

+Rate
5 

(L_WY_EET) (S234) (S5) ) 

Date: 10/16/19 
fage; 3.3.8.12-6 

Figure 3.3.8.12-2. Translational Rate Processing 
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( Ei234) + Rate6 (C234) ( C5) -] 
W2 = Rate2 + Rate

3 
+ Rate4 + Rate6 (85) ] 

'---r-------, 

J 
- T 

l V = Transformation Matrix (8L Translation Index) 
* 

(V + DTR W * ((POR To AM) (V_EE_POR) ) 

I 
Resultant - ABVAL (V) 

I 
] 

']' ] W = Transformation Matrix 
(8L Rotation Index) 

W 

I -
W =-W ] 2 2 
W3 = -W3 

V3 = -V3 

I ~ V = -V 
1 1 

-

IF TransYlag = Off >-
E V = -V2 
'--- 2 

Date; 
Page: 

lO/16/t9 
3.3.8.12-7 

REPRODUCIBIT r 

ORIGINAI/ITY OF THE 
, PAGE 18 POOR 

Figure 3.3.8.12-3. Rotational Rate Processing 
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3.3.8.13 Position Hold (RFPyOS_HOLD) 

Date 10/16/'T9 

Page 3.3.8.13-1 

The Position Hold module (RFP) processes joint angle commands to produce the 
joint rate commands necessary to hold the commanded position of the arm. 

a. Control Interface - RFP is CALL'ed by the RMS Executive (REX) at 12.5 Hz. 

Invoeation - CALL RFP pas HOLD 

b. .Inputs - Inputs to this module are specified in Table 3.3.8.13-1. 

c. PrOCE~SS Description - The control flow for this module is shown in Figure 
·3.3.13.13-1. RFP calculates the joint angle errors by subtracting the actual 
joint angles from the joint angle commands. The joint angle errors are then 
converted to joint angle rate commands by multiplying the joint angle errors 
by their corresponding conversion factors. If any of the computed joint 
angle rate commands exceeds its respective limits, it is reduced to its max
imum limit. There is no SPEC initialization or cleanup processing. 

d. Outp':ts - Outputs from this module are spE!cified in Table 3.3.8.13-1. 

e. ModQLe Reference - None 

f. ModQLe Type and Attributes -

Type: External Procedure 

Attributes: Default (serially reusable with no protective mechanism). 

g. Template References. -

D INCLUDE TEMPLATE CRA_TE Working Compool 
D INCLUDE TEMPLATE CRD CIL Constants and I-Load Compool 

h. Error Handling - Other than standard FCOS recovery, no error recovery exists 
for this module. 

i. Constraints and Assumptions - None 
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TABLE 3.3.8.13-1. Position Hold 

ITEM DESCRIPTOR ACT 

Joint Angles A.2.32 I 

Commanded Joint Angles A.2.32 I 

Maximum Joint Rate A.2.32 I 
Limits 

Joint Angle Conversion A.2.33 Z 
Factor 

Joint Rate Commands A.2.32 0 

Joint Angle Error E L 

\ 

MODULE DATA LIST 

SOU RCE/DESTI NATION HAL NAME MML 

RYE CRAV JA ATL V92H3300C-305C 

RWP CRAV_JA_CMD V92H3235C-24oc 

RYE CRAV_JNT_RATE_LIM 

CRDK_RFP_JNT_CF 

RNC, RRM, DL, RTV CRAV_JAR3 MD V92R3205C-2l0C 

RFPYELTAJA 

, 

I 

CIO 
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ENTER ) 
DELTA_JOINT_ANGLE 

DO FOR I = >-
= JOIN1~NGLE_CMDI 

Each Joint - JOIN'I~ANGLESI 

JOINT_RATE_CMDI = 

(JOINT._ CF JHFI ) 
(DELTA JOINT ANGLE) .- ,.... 

IF ABS (JOINT_RATE _ CMDi ) 

) >JRL _ MAXI THEN 
RETURN \ 

I 

. Figure 3.3.8.13-1. Position Hold 

Date 10/16/19 
Page 3.3.8.13-3 

JOINT_RATE_CMDI = 
JRLftXI (SIGN 
(JOINTy.ATE_CMDI ») 
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3.3.8.14 Health Monitor (RHM_HLTH_MON) 

Date 10/16/79 
Rev 
Page 3.3.8.14-1 

The Health Monitor audits the state of various hardware discretes 
and software flags in order to determine inconsistencies or problems in 
the hardware based on these inputs. Should a discrepency be found, RHM 
sets the appropriate flag or discrete required for annunciation. Annun
ciation of faults to the operator is done via the caution and warning 
lights on trIe RMS dedicated display p?-nel. 

a. Control Interface - RHM is CALL'ed by the RMS Executive (REX) 
t 12.5 Hz. 

Invocation: CALL RHM HLTH MON 

b. Input - Inputs to this module are specified in Table 3.3.8.14-1. 

c. Process Descri~ - The control flow for this module is shown 
in Figures 3.3.8.14-1 through 3.3.8.14-8. This module is a 
series of software checks designed to detect irregularities in 
the arm hardware. 

The derigidize check monitors for an inadvertant (uncommanded) 
derigidization of the EE. Warning discretes are turned on 
after a given number of cycles to annunciate the condition to 
the operator and the check is not performed again until the 
warning discrete is turned OFF. 

The release check monitors for an uncommanded release of the 
payload. Warning discretes are turned ON after a given number 
of cycles to annunciate the condition to the operator and the 
check is not performed again until the warning discrete is 
turned OFF. 

The joint angle (JA) limit processing monitors each JA to 
detect the joint's approach to its limits. When a joint 
exceeds one of its caution limits for a given number of cycles, 
in either the positive or negative directions, a reach limit 
flag is turned ON. The reach limit caution discrete is OFF 
when all joints are within their caution limits. 

If the soft-stop limits are enabled then it is determined if 
a soft-stop condition exists. If a JA is outside its reach 
limit, then the joint angle is checked to see if it is outside 
its software limit. When the JA is detected outside its 
respective software limits, the software stop condition is 
annunciated and the joint rate commands are zeroed. 
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Date 10/16/79 
Rev 
Page 3.3.8.14-2 

The singularity caution discrete is turned on when any of the 
three singularity conditions has been detected for a given 
number of cycles. 

The RHM alarm flag is OFF except when a fault condition is 
being annunciated for the first time. There is no SPEC 
initialization or cleanup processing. 

d. Outputs - Outputs for this module are specified in Table 
3.3.8,14-1. 

e. Module Type and Attributes -

Type: External procedure 
Attributes: Default (serially reusable with no protective 

mechanism) . 

f. Template References -

D INCLUDE TEMPLATE RVM CONEN Consistency and Encoder check (RVM) 

D INCLUDE TEMPLATE CRA TE Working Compool 

D INCLUDE TEMPLATE CRD CIL Constants and I-load Compoo1 

D INCLUDE TEMPLATE CRE MCO Output Compool 

g. Error Handling - Other than standard FCOS recovery, no error 
recovery exists for this module. 

h. Constraints and Assumptions - It is assumed that the software 
stop limits for each joint are outside the reach limits for 
the joints. 

~-
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TABLE 3.3.8.14-1 Health. Monitor 

I 
I ITEM DESCRiPTOR I 
I 

JNT Angles .1'..2.32 

Payload Captured .1'..2.32 

PL Capture Past .1'..2.32 

Capture/Release CMD A.2.32 

Rigidize/Derigidize CMD A.2.32 

EEI.U Bite Flag A.2.32 

Stop Limits Flag A.2.32 

SHY Sing Flag .1'..2.32 

WRY Sing Flag A.2.32 

ELF Sing Flag .1'..2.32 

First Pass .1'..2.32 

EE rigidized/derigidizel .1'..2.32 
flag 

EE fail Bite Flag .1'..2.32 

E~c"d ck flag 

I 
.1'..2.32 

J1""T Rate CMD .1'..2.32 

Reach Lim Pos Flag A.2.32 

Reach Lim Neg Flag A.2.32 

EE Derigid Annun A.2.32 

EE ReId Annun .1'..2.32 

Sing )mnun A.2.32 

Reach Lim Annun A.2.32 

HEM alarm Flag .1'..2.32 

30ftware Stop-Flag A.2.32 

I 

MODULE DATA LIST 

I 
I 
I 

ACT SOURCE/DESTINATIO"," ! HAL NAME 

I RYE CRAV_JA_ATL 

I RCD CRAB _PYLD _CAP 

I RVM CRAB _ PL _CAPTURE J' AST 

I RCD CRAV _CAP yEL _CMD 

I RCD CRAV_RIG~ERIG_CMD 

I RCD CRAB _EEEU _BITE yUG 

I RUD, RXY CRAB_SOFT_STOP_ENABLE 

I RRP, RXY CRAB_SING_SHY 

I RRP, RXY CRAB_SING_WRY 

I RRP, RXY CRAB_SING_ELP 

I RXY CRAB_REMyIRST_PASS 

I RCD CRAV_EE_RIG_DERIG 

I RCD CRAB EE FAIL 

I RVM CRAB _ ENCOD _CK 

I RRP, RFP, RSC, RXY CRA.V_JAR_CMD 

0 CRT,DL CRA.B_REACH_LIM_POS 

0 CRT,DL CRAB_REACH_DIl-I_NEG 

0 RDD CRAB_EE_DERIG_ANNUN 

0 RDD CRAB _EE _ REL _ ANNUN 

0 RDD CRAB_SING_ANl;lJN 

0 RDD CRAB_REACH _LIM _ANNUN 

0 RDD CRAB yEM _ALAR"! 

VI MCIU, RNC CREB_SOFTWARE_STOP 

I MML 
! 
I V92H3300C-305C 

V92X3112X 

I 
I 

V92X3120X 

V92X3200X 

V93X320lx 

V92X3202X 

, 

I 
V92X3530X-535X 

V92R3205C-210C 

V92X3550X-555X 

V92X3560X-565X 

VT2X2923J 

VT2X2937J 
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TABLE MODULE DATA LIST 

ITEM DESCRIPTOR ACT SOU RCE/DESTINATIO\; 

EE Derigid Warn A.2.34 W MCIU 

EE Reld Warn A.2.34 W MCIU 

Reach Limit Caution Fl3f A.2.34 W MCIU 

Sing Caution Flag A.2.34 W MCIU 

Up JNT LIM A.2.33 Z 

Low JNT LIM A.2.33 Z 

Upper Software LIM A.2.33 Z 

Low Software LIM A.2.33 Z 

EE Rigidized Past E L 

Derigidize CMD Flag E L 

Release CMD Flag E L 

SHY Sing Ctr E L 

WRY Sing Ctr E L 

ELP Sing Ctr E L 

Reach LIM POS CTR E L 

Reach LIM NEG CTR E L 

Released Past E L 

Derigidized Past E L 

EE Count E L 

MCIU EE FLAG E L 

Reach LIM P Flag E L 

Reach LIM M Flag E L 

I-

\ 

HAL NAME MML 

CREB_EE_DERIG_WARN V72X2926J 

CREB_EE_REL_WARN V72X292'7J 

= ';5 11"1111 
0 
0 ~ 11:11:11 
:s:: (/) 11111111 

0 
I -'11 
~ 11111111 

CREB_REACH_LIM_CAUT V72X2930J 

CREB_SING_CAUT V72X2923J 

..., -{ 

-4 r Z 

(I) 
m l> 
0'" 

3: 
:n'" 
OJ .:. - .... 

CRDK _UP 3NT _LIM c ~ t 
(1) 

:n .., 

CRDK_LO_JNT_LIM - l> 
I» < -. 6 

CRDK_UP_SW_STOP~IM 

CRDK_LOW_SW_STOP_LIM I 
(1) 

Z 

CI. 
n 
(/) 

CI 
(/) 

a 
RHM_EE_RIG]AST 

RHM _EE _DERIG _CMD _FLAG 

(1) "T1 

\I) :g 
-ce' l> 

= Jl 
m 

RHM _REL _CMD JLAG U) 
'C 
~ 

RHV~SING_SHY_CTR C"I! -. -RHM_SING_WRY_CTR -. 
C"I! 
I» 

RHM_SING_ELP_CTR -c;' 
RHM YEACH _LUI]OS _CTR = 
RHM_REACH_LIM_NEG_CTR 

RHM_RELDJLAG_PAST 

RHM_DERIG]AST 

Rfu\1_EE _CCUNT 

RHM~CIU_EE_FLAG 

Rfu\1_REACH _LIM] JLAG I 
I 

RILM, _REACH_LIM _M JLAG i 

~::oo ~ III (1) !).) ..,., 
'{6 < n;- .... 

GQ 
c- :r w 0 

IFF z.o "-
f-' 

0, ~ 

"- c.ft -0 
~ 'D 

0 r .. -'" .... 
a: 
I» 
-,: 
~ 

I 
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Enter 

Call RVM CONEN 

Perform Iriitialization] 
(FIG. 3.3.8.14-2) 

Perform MCIU Bite Chec1~ 
(FIG. 3.3.8.14-3) -l 

Perform Derigidize Chec1kl 
(FIG. 3.3.8.14-4) --1 

Perform Release Check ] 
(FIG. 3.3.8.14-5) 

Perform Reach Limit Che~ 
(FIG. 3.3.8.14-6) ~ 

Perform Software Stop Che~ 
(FIG. 3.3.8.14-7) ~ 

Perform Singularity Che~ 
. (Fig. 3.3.8.14-6) ~ 

Return 

Figure 3.3.8.14-1. Health Monitor 

Date 10/16/79 
Page 3.3.8.14·· 5 
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RHM Alarm 
Flag =Off 

First Pass" Off I EE Rigidized Past = Off 
IF First Pass Then Derigidized CMD Flag = Off - = On PL Capture Past = Off 

Release CMD Flag == Off 
EE Derigid Warn = Off 
EE ReId Warn = Off 
SHY SinlZ CTR = 0 
WRY Sing CTR == 0 
ELP Sing CTR = 0 
Reach Lim Pos CTR(1-6) = 0 
Reach Lim Neg CTR(1-6) = 0 
·MCrU EE Flag == Off 
EE Count == 0 
Sing Caution Flag = Off 

Figure. 3.3.8.14-2. Initialization 

Date 10/16/79 
Page 3.3.8.14-6 
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MCIU EE Flag 
Then On 
r0-

IF EE Count = 2)-T~ 
-

IF EE Fail Bite ")- EE Count = EE 
Flag = On and 

E'ise 
Count + 1 

EEEU Bite Flag = 
nf'f' 

EE Count = 0 
~ 

Else 

MCIU EE Flag = 
Ofr 

Figure 3.3.8.14-3. MCIU Bite Check 

= 

Date 10/16/79·' 

Page 3.3.1:3.14-'7 
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Derigidized Past = 

EE Derigid Warn 

IF Derigidized 
Past=Off and MCID 
EE Flag = Orf 

THEN_ 

IF Rigidize/Derigidize 
CMD=l or MCID EE 
Flag = On 

IF EE Ri£idized!.\. 
--Derigi ized F1jr THEN 

> 1 

IF Rigidize/ 
Derigidize 

CMD = 2 

IF EE Rigidized Past 
= On And 
EE Rigidized/Derigidized 

Flag = 0 
~nd Derigidize CMD 

Flal2" = Ofr 

THEN 

EE Derigid Warn=Off 

THEN 

EE Rigidized Past = Off 
THEN Derigidize CMD Flag 

= Off 

Figure 3.3.8.14-4. Derigidize Check 

Date 
Page 

10(16/79 
3.3.8.14-8 

EE Rigidized Past 
= On 

1 
Derigidize CMD Flag 
= On 

EE Derigid w:~-=-o-:----J 
EE Derigid Annun = On 

RHM Alarm Flag = On 
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Released P.s~ =1 
EE RELD Warn 

IF Released 
Past == Off and 
MCIU ~~. Flag == 

THEN PL Capture Past THEN l~ Payload 

Captured 
>---------.------~ = On 

r=~ Capture/Release 

l:MD = 2 

IF PL Capture Past = On 

And Payload Captured 

= Off And Release 

CM]) :nag = Ofr 

THEN Release CM]) Flag 
).----1 

= On 

• __ T_H_E_:N __ -I EE RELD Warn = On 

EE RELD Annun == On 

I 
REM Alarm Flag == On 

~----~---.----------~ EE RELD Warn = Off 
IF Capture/Eelease THEN Off )-----1 PL Capture Past = . 

CM]) = 1 or MCIU EE Flag==O Release CMD Flag 

= Off 

Figure 3.3.8.14-5. Release Check 



''-C''f 
\. 

~. 

~ 
~ 

Reach 

Reach 
Reach 

LIM POS Flag6 LIM P Fl ag6 

LIM NEG Flag6 LIM M Flag6 

'\ 

/ 

IF ENCOD CK 
Flag

I 
= Ofr 

Reach LIM NEG 
FlagI=Reach 

LIM P FlagI 

Reach LIM pas 
FlagI=Reach 

LIM M FlagI 

IF JNT AnglesI 
.::. Up JNT LIMI 

Reach LIM P 
E IFlagI=Off Reach 

LIM M Flag
I 

=Off 
, 

Reach LIM pas 
CTRI=O Reach 

LIM NEG CTR
I 

o 

T 

Reach LIM P 
E IFlagI=Off Reach 

Lm POS CTRI = 0 
, 

Reach LIM pas 
CTR

I 
= 1 

IF Reach LIM 
NEG CTR

I 
# 0 

Reach LIM M 
E IFlagI=Off Reach 

LIM NEG CTRI = 0 

Figure 3.3.8. ].4-6. Reach Limit Check 

Reach LIM NEG 
CTRI = 1 

Ram ALARM = On 
Reach LIM NEG 
CTRr = 2 

w ~ 
• 0 w'__ · ~ co 0\ 
· '. ~-.J 

.:0-'0 
I 

C" 
o 
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Date 10/16/79 
Page 3.3.8.14-11 

~~------------------~ IF (Reach LimPFlag
I IF Stop Limits 

Flag =: On 
THEN DO FOl~ I = 

Each Joint 

Figure 3.3.8.14-7 

=On And J):i!'I' Angles I ~ Upper THEN 
Software LIMI ) Or ,Reaoh 
Li;m M F'lagI =On And JNT 
AnglesI S Low Software LIMI ) 

Software Stop Check 

Software Stop 
Flag = On 

JNT Rate CMD =0 
(1-6) 



IF SHY SING 
Flag = On 

IF WRY SING 
Flag = On 

IF ELF SING 
Flag = On 

IF SHY SING CTR = 2 Or 
WRY SING CTR = 2 Or 
ELF SING CTR = 2 

HY SING CTR 0 

SING CTR = 
SING 1 

E' ELF SING CTR a 

SING Caution Flag = On 
RHM Alarm Flag = On 
SING ANNUN = On 

IF SHY SING CTR < 2 And 
-- WRY SING CTR < 2 And 

ELF SING CTR < 2 

T SHY SING CTR 3 

T WRY SING CTR 3 

T ELF SING CTR 3 

ING Caution Flag Off 

Figure 3.3.8.14-8. Singularity Check 

10/16/79 
3.3.8.14-12 
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3.3.8.15 ~perature Processor (RIT_TID1P) 

Date 10/16/79 
Page 3.3.8.15-·1 

The Temperature Processor monitors temperature data derived from sensors 
located in the RMS arm components to detect and annunciate out-of-limit conditions 
and determines the temperature which is out-of-limits by the largest amount 
( critical temperature). 

a. Control Interface - RIT is CALL'ed by the RMS Executive (REX) at 12.5 Hz. 

Invocation: CALL RIT TEMP 

b. Inputs - Inputs to this module are specified in Table 3.3.8.15-1. 

c. process DescriEtion - The control flow for this module is shown in 
Figures 3.3.8.15-1 through 3.3.8.15-3. JUT begins processing by 
initializing the RIT Alarm Flag. Arm index is next initialized, and 
High/Low Limits set to LED or ABE limits. The out-of-limits delta 
value for a given temperature is also initialized. 

A check is then made to determine whether the temperature value is out
of-limits. If the temperature is out-of·-limits, the delta out-of-limits 
amount is saved. If the same temperature ID value is out of limits on 
two consecutive checks (not two consecutive cycles), the following 
parameters are turned on: RIT alarm flag; temperature caution flag; 
temperature caution discrete; arm temperature annunciation. If the 
current delta out-of-limits temperature value is greater than the 
worst case delta temperature value for a given arm, the new value is 
saved and the critical temperature index is set to the proper tempera
ture value in the RDD temperature buffer. 

There is no SPEC initialization or cleanup processing. 

d. Outputs - Outputs from this module are specified in Table 3.3.8.15-1. 

e. Module References - None 

f. Module TYpe and Attributes -

Type: External Procedure 

Attributes: Default (serially reusable 'with no protective mechanism) 

g. TemElate References -

D INCLUDE TEMPLATE CRA TE 
D INCLUDE TEMPLATE CRE MCO 
D INCLUDE TEMPLATE CRC COT 

Working Compool 
Output Compool 
RMS Constants Table 
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10/16/79 
Date 1/15/79 
Page 3.3.8.15-2 

h. Error Handling - Other than standard FCOS recovery, no error recovery 
exists for this module 

i. Constraints and Assumptions 

• When RIT has processed 24 temperatures, they are assumed to be 
24 unique temperatures (i.e., no temperature is processed more 
than once and no temperature is missed). 

• The upper and lower temp limits do not overlap. 
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TABLE 3.3.8.15-1 Temperature Processor 

ITEM DESCRIPTOR 

Worst Case Delta 
Temperature E 

Sensor ID .~.2.32 

Hi Limit S 

Lo limit 3: 

Delta Temp 

I 
3: 

Arm Index 3: 

RIT Temp COlli~ter A.2.32 

Hi . Temp Limit A.2.37 

Lo Temp Limit .L2.37 

Terep Caution 
(PORT/STBD) ,1..2.34 

RIT Alarm Flag .\.2.32 

Critical Temp Index .\.2.32 

Therm Temp --'..2.32 

MODULE DATA LIST 

ACT SOU RCE/DESTI NATION 

I 

L 

I RCD 

L 

L 

L 

L 

I RCD 

R STM 

R STM 

w MCIU 

0 RDD 

0 RDD,DL 

I RYE 

HAL NAME I REQT. M~\I!l 
SYMBOL 

\ 

-I 
RIT_WORST_CASE_DELT_TEMP 

CRAV_SENS01LID 

RIT_HI_LIM 

RIT_LO_LH4 

RIT_DELTA_TEMP 

RIT JRM ~NDEX 

CRAV_RIT_TEMP_CTR 

CRSS _HI_TEMP _LIM V96T6790C - 796c 
v96T6800c - 804c, 
V96.,:,6824c - 830C, 
V96T6834c - 838c 

CRSS _10 _TEMP yD! V96T6808C - 814C, 
V96T6817C - 821C, 
V96T6841C - 847C, 
V96T6850C - 854c 

V72X2931J, 
CREB_PS_TEMP_CAUT_ACT V72X2925J 

CRAB _RIT ...:4LARM 

CRAV _CRIT_TEMP_INDEX V92U3700C - 70IC 

CRAV _THERM _TEMP V92T3710C-716C 
V92T3720C-724C . V92T3730C-736c 
V92T3740c-744c 

, 

1 

i 

I 

I 

1:11:3 
Q 
o 
=-= 
o 
""I 
-t 
(I) 

~ 

~ 
CD -C» 

CD =
~ 
CD 
en 
ce' = en 
'C 
CD 
C'J -C'J 
DI -o 
= 

'U t::J 

'" '" "" 
.,.. 

<1l <1l 

W I-' 
:.., 0 --... 
0, I-' 

'" ;..., --... 
-.J 

V< \D 
I 

W 



TABLE 3.3.8.15-1 Temperature Processor (Cont'd) MODULE DATA LIST 

# ITEM DESCRIPTOR ACT SOURCE/DESTI NATION 

14 THERM COUNTER E L 

15 J E L 

16 ANNUN THERM COUNTER E L 

17 ARM TEMP AJ'.'NUN A.2.32 0 RDD 

18 TEMP INDEX E L 

I 

\J"~ 

~ 
'" ~ 

i 

\ 

HAL NAME Mr'.:1L 

RIT_THEfu~_COUNTER 

RIT_J 

RIT _ ANNUN _ THERM 30UNTER 

CRAB_ARM _ TEMP _ AJ'.'NUN V72X2931J & V72X2925J 

RIT _TEMP_INDEX 

REQT .. 
SYMBOL 

ca 
o 
o 
~ .. 
o ..., 
-t 
fA 

== 
ICJ 
CD -CI» _. -CD 
~ 

ICJ 
CD 
(II -. = = en 
'C 
CD 
n -n 
I» .. 
Q 

= 

'U t;j 

" " '" '"'" '" '" 
W f-' 

W 0 ...... 
0, f-' 

'" f-, '-..., 
\.n \0 I 

""" 



Enter 

RIT Alarm 
Flag := Off 

Perform Temp 
Data Processing 
(Fig. 3.3.8.15-2) 

Return 

Date 10/16/79 
Page 3.3.8.15..,5 

REPROD UCIBILITY OF THE 
OHlGINAL PAGE IS POOR 

#111 Iff/' 
L,'" l 

Figure 3.3.8.15-1. Temperature Processor 



/ 

u'i 
\ 

U;; 
~ 

DO FOR 
B 1 to 
Temp Counter 

Perform Temp 
Index Process in 
(Fig.3.3.8.15-3] 

IF Delta Temp 
>Worst Case 
Delta Temp 

(ARM Index) 

T:mN 

Delta Temp 
Therm TemPJ 

Hi Limit 

IF Therm Temp(J) 

ELBKJ <Lo Limit 

THEN 

Worst Case Delta Delta 
Temp(ARM Index) Temp 

IF CRIT Temp 
Index J 

(Arm Index) 

Delta Temp 
Lo Limit 
Temp(J) 

Annun Therm 
Counter (J) ; 0 

Therm Counter (J) 
; 1 

Rit Alarm Flag ; ON 
Temp Caution ON 

(Temp Index) 
Arm Temp Annun ON 

(Arm Index) 

IF Therm Counter 

> 25 

Crit Temp Index 
(Arm Index) 

J 

IF Delta Temp 
; 0 

Crit Temp Index 
(Arm Index) 

Worst Case Delta Temp 
(Arm Index) 

Delta Temp 

0 

Figure 3 3.8.15-2. Temp Data Processing 

\ 
/' 

Annun Therm Counter(J) 

1 

Rit Alarm Flag ON 
Temp Caution ON 

(Temp Index) 
Arm Temp Annun ON 

(Arm Index) 

Temp Caution 
(1,2) ; OFF 

Therm Counter 

Worst Case Delta 

Temp(Arm Index) 

o 

o 

/ 

Ojt:J 

" " Ctl c+ 
(1) (1) 

'" o 

wf-' 
• 0 w ..... 
• f-' en'" · ..... 
f-'--l 
",\0 
I 

'" 



[J = Sensor I~ 
- THE~ 

IF J < 13 )-

Hi Limit = Hi Temp Limi t ~ 
La Limit = La Temp Llmlt (J) 

Delta Temp ,~ 

I Therm Counter = Therm I 
Counter + 1 

1~ 

Arm Index = 1 

-

Arm Index = 2 

Date 10/16/79 
Page No. 3.3.8.15-7 

I Temp 
Index 

I I Temp Index 

REPRODUCll3ILITY OF THE 
ORIGINAL PAGI<~ IS POOR 

= 1J 

= J 

Figure 3 3.8.15-3. Temp Index Processing 
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3.3.16 MCIU Encoder (RNC...;..ENCODE) 

The MCIU Encoder (RNC) module sets the joint currents in order to 
drive the selected arm joint motors; calculates, scales, and biases the 
selected arm joint motor speeds relative to the motor speed threshold; 
converts scalar quantities to various fixed point formats for output to the 
MCIU; performs test word processing; and packs the fault word for downlist. 

a. Control lriterfaces - RNC is CALL' ed by the EMS Executive (REX) at 
12.5Hz. 

Invocation: CALL RNC ENCODE 

b. ~puts - Input s to this module are spec:i.fied in Table 3.3.8.16-1. 

c. Process Description - The control flow for this module is shown 
in Figure 3.3.8.16-1 through 3.3.8.16-10. 

The MCIU Encoder performs the following seven (7) basic functions: 

• 
• 
• 
• 
• 
II 

• 

Initialization 
Joint motor speed calculations 
Maximum current attenuation 
Rate demand identification 
Format conversions 
Test word processing 
Test word packing 

IU~PRODUClBn JTY(, OF Ttm 
ORIGIN AL P AG I~ lu POOR 

Two items are l.nitialized upon entry into RNC. ASI, used to 
subscript arm dependent arrays, is set equal to the arm select 
index when either the port or starboard arm is selected. Port is 
the default when no arm is selected. The second initialization 
sets each joint current to its respective arm joint attenuation 
limit for the selected arm. 

Next, each old joint motor speed is caleulated for the selected 
arm using the joint rate commands and the constants for the joint 
gear ratios. Next, the old motor speed and two previous motor 
speeds are saved. RNC then compares the absolute value of these 
calculated speeds against an arm dependent threshold speed. 
Inside the thresho.ld region, a constant scale factor is applied. 
However, outside this region, arm dependent scaling and biasing 
fa,ctors are applied to the calculated joint motor speeds. 

RNC next monitors conditions requiring maximum current attenuation. 
AB long as maximum torque is not required and there is no software 
stop condition, then when payload capture has been commanded or 
when the arm has been commanded rigidized and the end-effector is 
not rigidized, RNC resets the joint currents for all joints to 
the maximum current attenuation (i. e., minimum current). 



Date lO/16/79 

BOOK: OFT System Software Design Specification Page 3.3.8.16-2 

Then RNC saves the two previous rate demand identifiers and increments 
the current rate demand identifier. If the current identifier is 
greater than 127, it is set to one (1). 

Five fixed point formats are used to output data for use by the 
MCID. The scaled motor speed is rounded up in magnitude and 
converted to a signed, twelve (12) bit, fixed point word. The 
range of these words in two's complement notation is from -2048 
to 2047. A second format is used to convert the joint current 
limits (range from 0 to 15) into an unsigned, four (4) bit, fixed 
point word. The first and second formats are used for each joint 
of the selected arm. 

The third format converts two outputs from RDD, the actual and 
commanded end-effector resultant translation rates (range from 0 
to 255+256), for output on the two-element analog meter. Both of 
these outputs are converted to unsigned, eight (8) bit, fixed 
point words. The fourth format converts three data fields into 
four decimal digits for output on the D & C panel. Each data 
field is rounded, leading zeroes are suppressed and packed into 
three four (4) bit and two two (2) bit words as unsigned, fixed 
point words. The decimal field is converted to a two (2) bit, 
unsigned, fixed point word. The fifth format converts the current 
rate demand identifier into a seven (7) bit, unsigned fixed word. 
Next, RNC sends to the MCID, for two consecutive cycles, one of 
two alternating bit patterns. Finally, the fault word is Packed 
for downlist. At this point, RNC exits. There is no SPEC initial
ization or cleanup processing. 

d. Outputs - Outputs from this module are specified in Table 3.3.8.16-1. 

e. Module References - None 

f. Module Type and Attributes -

Type: External Procedure 
Attributes: Default (serially reusable with no protective mechanism). 

g. Template References -

D INCLUDE TEMPLATE CRD_CIL 
D INCLUDE TEMPLATE CRE~CO 
D INCLUDE TEMPLATE CRA TE 

Constants Compool 
Output Compool 
Working Compool 

\. 
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h. Error Handling. - Other than standard FGOS recovery, no error 
recovery exists for this module. 

i. Constraints and Assumptions - The use of the word liround" in this 
module means the addition of 0.5 to the quantity to be rounded and 
the subsequent truncation of any franctional quantity, yielding a 
rounded integer. On the other hand, "rounded up in magnitude" is 
used in this module to mean the following: 

N rounded up in magnitude = the integer portion of 
eN + SIGNUM (N) 0.5) 

By this means positive numbers become more positive and negative 
numbers become more negative. 
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TABLE 3.3.8.16-1 MCIU Encoder 

ITEM 

Maximum tor~ue flag 

Software stop flag 

Capture/release command 

Rigidize/derigidize 
command 

~~ select index 

EE rigidized/derigidized 

Commanded j oint angle 
rates 

Scaled actual POR rate 

Scaled commanded POR rat 

Input Data fields 

.Input Decimal fields 

Joint current limits 
( Items 12-l71 
Shoulder yaw 

Shoulder pitch 

Elbow pitch 

Wrist pitch 

\.Jrist yaw 

Wrist roll 

Rate demand identifier 

111otor Speed Past 

Fixed uoint rate 
demand-ID (commanded) I 

I 

DESCRIPTOR 

A.2.32 

A.2.34 

A.2.32 

A.2.32 

A,2.32 

A.2.32 

A.2.32 

A.2.32 

A.2.32 

A.2.32 

A.2.32 

A.2.34 

A.2.34 

A.2.34 

A.2.34 

A.2.34 

A.2.34 

A.2.32 

A.2.32 

A.2.34 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

W 

W 

W 

W 

W 

W 

I/O 

o 

W 

i 

MODULE DATA LIST 

SOU RCE/DESTI NATION 

I:,~ 
RCD 

RCD 

RCD 

RCD 

RRP,RSC,RFP, RXY 

RDD 

RDD 

RDD 

RDD 

MCIU 

MCIU 

MCIU 

MCIU 

'<CIU 

MCIU 

RXYJRVM 

'RVM 

MCIU 

H/\L NAME 

I CRAB MAX TORQUE 

I CREE _SOFTWARE_STOP 

I CRAV_CAP_REL_CMD 

I 
CRAV_RIGYERIG_CMD 

CR4.V ~ • .F.M _SEL 

CRAV_EE_RIGyERIG 

CRAV JAR CMD 

CRAV_SCALED_POR_RSLT~4.TL 

CRAV_SCALED_POR_RSLT_CMD 

CRAVyIG_DSPyATA 

CRAVyECySP_DATA 

CREV JNT _CRNT _LIM$ C 6; ) 

CREV_JNT_CRNT_LIM$C5;) 

CREV _JNT _CRNT _ LIM$ C 4; ) 

CREV _ JNT _CENT _LIM$ ( 3 ; ) 

CREV3NT_CENT_LIM$(2; ) 

CREV _JNT 3RNT_LIM$( 1;) 

i CRAV_RATEyMD_ID 

i 

CRAV_MOTOR_SPEED_UP 

CREV.J'.ATE_DMDJD_CMD$Cl; ) 

\f:j\"1 L 

I V72X2937J 

1 

V92R3205C-2l0C 

V72L2933J 

V72L2934J 

IV54K221OJ 
I 
V54K2310J 

V54K2410J 

V54K251OJ 

V54K2610J 

V54K2710J 

V92J3801C-803C 

'IV92R3805C
V92R3822C 
I 
!V5lK200OJ 

REQT. 
SYMBOL 

m 
Q 
Q 
::r.: .. 
Q 
~ 
~ 

en 
3: 
c::J 
C'D -I» 

C'D 

=-
c::J 
C'D 
VI 

I' 
1
; _. 
n 
I» ... o· 
= 
~ 

~ 
_ 0 I
~~ 

Cj 

jRATE_DMD_ 
ID 

\ C! 

~
'c; 8 

, ,..... 
, .-1 

f': ~ 
\--<,.q 
F o 

MOTOR \'"d >:lJ 
SPEEDYAST ~ r-3 
RATE DE- ~ ~ 
MAl"W-ID • t?::1 
CMD - -

"" '" "" <1l 

t;j 

~ 
<1l 

W f-' 
• 0 
w ---• f-' CD :J'\ 

· ---f-' -0 '" '.., I 
W 
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36 

37 

38 

39 

40 

41 

TABLE 3.3.8.16-1 MCW Encoder (Cont'd) 

ITEM DESCRIPTOR 

Fixed EOint joint rate 
commands (Items 21-26) 

Shoulder yaw A.2.34 

Shoulder pitch A.2.34 

Elbow pitch A.2.34 

Wrist pitch A.2.34 

Wrist yaw A.2.34 

Wrist roll A.2.34 

Actual .POR resultant A.2.34 
velocity 

Commanded POR resultant A.2.34 
velocity 

OutEut Data fields (Ite s 29-33) 

Digit 1 A.2.34 

Half digit 2A A.2.34 

Half digit 2B A.2.34 

Digit 3 A.2.34 

Digit 4 A.2.34 

Output Decimal fields A.2.34 

Old Motor Speed E 

INCNT A.2.32 

Test ~{ord A.2.34 

Altpat 1 A.2.33 

Altpat 2 A.2.33 

Errjnt A.2.32 

Encod Ck Flag A.2.32 

\ , 

ACT 

W 

W 

W 

W 

W 

W 

W 

W 

W 

W 

W 

W 

W 

W 

L 

I 

W 

Z 

Z 

I 

I 

MODULE DATA LIST 

SOURCE/DESTINATION I HAL NAME 

I 
I 

MCIU CREV_JNT_RATE_DEMAND$(6; ) 

MCIU CREV_JNT_RATE_DEMAND$(5;) 

MCIU CREV_JNT_RATE_DEMAND$(4;) 

MCIU CREV_JNT_RATE_DEMAND$(3;) 

MCIU CREV_JNT_RATE_DEMAND$(2;) 

MCIU CREV 3NT _RATE YEMAND$ (1; ) 

MCIU CREV~OR_VEL_ATL 

MCIU CREV POR VEL CMD - - -

MCIU CREV _DIG _DSP_Dl 

MCIU CREV_DIG_DSPY2A 

JMCIU CREVYIG_DSP_D2B 

/MCIU CREVYIG_DSP_D3 

/MCIU CREV _DIG _DSP y4 

MCIU CREVyIG_DSP_DEC 

IRNC_OLD_MTR_SPD 

RXY CRAV_TEST_WD_INCNT 

MCIU CREV_TEST_WORD 

PRDK_ALTPATl 

CRDK_ALTPAT2 

RVM CRAn_ERRJNT 

RVM CRAB_ENCOD_CK 

I M~"_ 
REQT._ 
SYMBOL 

! 
i 
I 
I 

I V54K2200J 

V54K2300J 

V54K2400J 

V54K2500J 

V54K2600J 

V54K2700J 

V72L2933J 

V72L2934J 

V72U2952J, 57J, 62J 

V72U2952J, 57 J, 62J i 

V72U2953J, 58J, 63J 

V72U2953J, 58J, 63J 

V72U2953J, 58J, 63J 

72J295lJ, 
V72J2956J, 
V72J296lJ 

72U3050J 
, 

V92X3540x-545X 

V9_2X3530X-535X 

co 
o 
o 
;::II: .. 
o 
"'" ..... 
(I) 

3: 
~ 
CD -I» 

CD 
~ 

~ 
CD 
en 
= ::I 
en 
'C 

CD 
C'J -C'J 
I» -CI 
::I 

'" t:J 

'" ~ "" (1) (1) 

W I-' 

W a 
"-

0, I-' 
a--

i-> '-
--0 a-- \0 I 

"" 

./ 



f 
\..;', 

\ 
~ 

---

I .il 
1T 

42 

43 

44 

45 

46 

47 

48 

49 

50 

51 

52 

53 

TABLE 3.3.8.16-1 MelD Encoder .: Cont ! d 1 

ITEM 

EE Derigid Warn. 

EE Reld Warn 

ASI 

Joint current 

Motor speed 

Attenuation limits 

Scale factor (Motor 
qpeed) 

Bias factor (Motor 
Speed) 

Motor speed threshold 

I , 

Maximum current j 
attenuation 

pegrees to radians conver 
~ion factor (n/18o) 

Joint gear ratios 

DESCRIPTOR 

A.2.34 

A.2.34 

E 

E 

E 

A.2.33 

A.2.33 

A.2.33 

.'..2.33 

A.2.33 

A.2.33 

L2.33 

I 
T 
I 

ACT 

R 

R 

L 

L 

L 

z 

z 

z 

z 

z 

z 

z 

MODULE DATA LIST 

SOU RCE/DESTI NATION 

MCIU 

MCIU 

hAL NAME 

T 
I 

I 

CREB_EE~ERIG_WARN 

CREB _EE _REL....'"ARN 

ruIC_ASI 

ENC JNT3RNT 

RNC_MTR_SPD 

CRDS_ARM_ATTN_LIM 

CRDS_S.]<~ARM 

CRDS_BF_ARM 

CRDS MTR SPD THRESH I - - -
'CRDK_MAX3Rl'1T_ATTN 

CRDK_DTR 

CRDK .. JNT_GEAR_RATIO 

MML 

V72X2926J 

V72X2927J 

V98u5101C -ln6c 

V98U5122C -12TC 

\

V98U5230C-235C, 
V98U5236c-24lC 

V98U5242C-453C 

V98u5296c-530TC 

REQT. 
SYMBOl 

tJ.rR 

l:1l:I 
<:) 
Q 
~ .. 
Q .., 
0004 
(I) 

== o 
CI> -I» 

CI> =
o 
CI> 
(II 

cC' 
= 
fI) 

'= = n -n 
I» ... 
CI = 

"0 '" '" '" "" d-CD CD 

:'" 
w 
0> 

f-' 
o 
"
f-' 

'" "-f-' ...., 

'" '" , 
'" 



. :'''', 
'-' I 

~,1 
'c 

~ 

# 

54 

55 

56 

57 

58 

59 

60 

61 

62 

TABLE 3.3.8.16-1 MCIU Encoder (Cant' d) 

ITEM 

Below threshold factor 
(Motor Speed Scaling) 

Format Four Items (Items 155-61 ) 

A 

Dl 

D2 

D3 

D4 

Z 

Integer Motor Speed 

Packed Faults 

\ 
// 

DESCRIPTOR 

A.2.33 

E 

E 

E 

E 

E 

E 

E 

A.2.32 

ACT 

z 

L 

L 

L 

L 

L 

L 

L 

o 

MODULE DATA LIST 

SOU RCE/DESTI NA TI ON 

DL 

HAL NAME 

CRDK_BLW_THRESH 

RNC_A 

RNC Dl 

RNC_D2 

RNC_D3 

RNC D4 

RNC_Z 

RNC_INT_MTR_SPD 

CRAV]ACKJAULT 

I ~·.;;vl L 

V92X304ox 

REQT. 
SYMBOL = o 

o 
:,::: .. 
o 
." 
~ 
(I) 

i: 
g 
C1> -DI 

C1> 
C. 

g 
C1> 
fI) _. 
= == en 
"CI 
CD 
n -n 
I» -CI 

== 

'1j t:I 

'" '" "" c+ 

" " 
W i-' 

~ 0 
'-
i-' 

CD 0> 

i-' '-
--.0 

~ '-D 
I 

0> 
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~ r; Arm Select Index = 0 
~) Arm 8e.lected) 

D I 

] I Perform. Motor Speed 
Processlng 
(Figure 3.3.8.16-2) 

~- I 

THEN ASI = 1 ] 
(Default to Port) 

'---

ELSEL._A_S_I __ = __ Ar_m __ s_e_l_e_ct __ ~J Index 

IF (Max T~~ue Flag" O~~THEN ___________ ,""" 

Date ;1-0/16/79 
Page 3.3.8.16-7 

RI'~PRODUCIBILITY OF THE 
OlUGINAL PAGI£ IS POOR 

Joint current(I) = 
Max Current Attenuation 

Software ~~p Flag = Off) }- DO FOR I = Each Joint )_ 

(Rigidize/Derigidize'=l An 
(Capture/Ilelease = 1 Or ~J 
EE Rigidized/Derigidized= '-__________ ..,JI 

2) 1 

illerform Conversions t:J 
Fixed Point Processing 
(Figure 3.3.8.16- 3) 

,-RA_T_E ___ DM_D ___ ID_(_l_) _~J 

Figure 3.3.8.16-1 MCIU Encoder 



Each JOlnt 
lDO FOR I = 

Joint Current(I)=Attenuation Limits(ASI,I) 

Old Motor Speed(I)= 

DTR (CMD Joint Angle Rate(I)) 

(Joint Gear Ratio(I)) 

Motor Speed Past(3,I)-Motor Speed Past(2,I) 

Motor Speed past(2,I)=Motor Speed Past(l,I) 

Motor Speed past(1,I)=01d Motor Speed(I) 

Motor Speed(I)--Old Motor Speed(I) 

fI = 6 T Motor Speed6 -Motor Speed6 

Motor Speed(I)-

~ 
(Below Threshold Factor) 
(Motor speed(I)) 

IF ABS(Motor Speed(I)) ~ 

otor Speed Threshold(ASI,I) 
Motor Speed(I)-

E (Scale Factor(ASI,I))(Motor 
"--

(Sign(Motor Speed(I)))(Bias 

Figure 3.3.8.16-2. Motor Speed Processing 

10/161'r9 
3.3.0.16-8 

Speed(I) )-

Factol'(ASI,I)) 
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3.3.8.16-9 
BOOK: OFT 8M Detailed Design Specification 

[ DO FOR I = Each Joint 

Convert Scaled Actual and 
Commanded POR Rates to 
Actual and. Commanded POR 
Resultant Velocities as 
Eight-Bit, Unsigned, 
Fixed Point Words. 
(Format Three) 
(Figure 3.3.8.16-6) 

c-b ~OR I = 1 to 3 

,--,~--I-·--' 
~~nvert Rate DMD ID 1) to 
Flxed Pt Rate DMD 1£(1) as 
a Seven-Bit, Unsigned, 
Fixed Point Word. 
(Format Five) 
(Figure 3.3.8.16-8) 

J = 

nmp1\ODUClBILlTY OF THE 
01UGINAL PAG8 IS POOR 

Round Up In Magnitude and 
Convert Motor Speed(I) to 
Joint Rate Commanded 
Fixed Point(J) as a 
Twelve-Bit, Signed, Fixed 
Point Word. (Format One) 
(Figure 3.3 .. 8.16-4) 

I 
ponvert Joint Current(I) 
Ivo Joint Current Limits(J) 
~s a Four-Bit, Unsigned, 
Fixed Point Word. 
(Format Two) 
(Figure 3.3.8.16-5) 

Obtain Four Decimal Integer Digits From 
Input Data FieldS

bI
), Round Up, and Suppress 

~ ____ ~Leading Zeroes. onvert Digits into Output 
Data Fields (I) as Three Tw·o--Bi t, and Two 
Two-Bit, Unslgned, Fi~ed Point Words. 
Convert Input Decimal Fields(I) into Output 
Decimal Fie1ds(I) as a Two-Bit, Unsigned, 
Fixed Point Wota. (Format Four) 
(Figure 3.3.8.16-7) 

Figure 3.3.8.16-3. Conversion to Fixed Point Processing 
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Integer Motor Speed = 
Motor Speed (1) + 0.5 

Signum (Motor Speed (T)) 
Integer Motor Speed = 

Th~ 2047 

10/16/79 
3.3.8.16-10 

IF Integer Motor Speed )- '-------------~, 
>2047 

..... _____ ,..... _____ --1 IF Integer Motor , 
E]6.e- Speed < -2048 'T'hpn Integer Motor Speed = I 

Fixed Point Joint Rate 
Commands(J) = Bits 5 to 
16 of Integer Motor Speed 

Figure 3.3.8.16-4 Format One 

2048 _~= 
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Joint Current Limits(J) = 
Bits 13 to 16 of the 
Integer Portion of Joint 
Current (I) 

10/16/79 
3.3.8.16-11 

REPRODUCIBILITY OF THE 
ORIGINAL PAG1'~ If) POOR 

Figure 3.3.8.16-5. Format Two 
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Actual POR Resultant 
Velocity Fixed Point = 
Bits 9 to 16 of the 
Integer Portion of ((Scal· 
ed Actual POR Rate 255) 
+ 0.5) 

Cmded POR Resultant 
Velocity Fixed Point = 
Bits 9 to 16 of the In
teger Portion of ((Scaled 
Cmded POR Rate 255) + 0.5 

Figure 3.3.8.16-6. Format Three 

10/16/79 

3.3.8.16-12 
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Figure 3.3.8.16-7. Format ,'our 

,s-'qci 

15 

10/161'19 

3~3.8.1b-13 
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= 
Bits 10 to 16 of 
RATE_DMD_ID(l) 

Figure 3.3.8.16-8. Format Five 

{p 0 (> 

10/16/79 
3.3.8.16-14 



-

>-IF SUBBIT(15) 

(INCNT) = ON 

] INCNT :: 
INCNT +1 

...%. 

E 
'---

Test Word = 
A1tpat1 

Test Word = 
A1tpat2 

Figure 3.3.8.16-9. Test Word Processing 

10/16/79 
3.3.8.16-15 



~v 

~i ,-. 
I ,,'I< t~ ..... ~ .. ,..:t)I 

Packed Faults ::: 
Errjnt CAT 
Encod Ck Flag CAT 
EE Derigid Warn CAT 
EE ReId Warn 

BIT PARAMETER 
I 0 
2 0 
3 Errjnt 1 
4 Errjnt 2 
5 Errjnt 3 
6 Errjnt 4 
7 Errjnt 5 
8 Errjnt 6 
9 Encod Ck Flag I 

10 Encod Ck Flag 2 
11 Encod Ck Flag 3 
12 Encod Ck Flag 4 
13 Encod Ck Flag 5 
14 Encod Ck Flag 6 
15 EE Derigid Warn 
16 EE ReId 'Warn 

Figure 3.3.8.16-10. Fault Processing 

10/16/79 
3.3.8.16-16 
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3.3.8.17 Dedicated Display (RDD_DDISP) 

The Dedicated Display module (RDD) obtains selected data from the working 
data compool and scales it into the proper units to drive the tvlO EE translation 
rate meters and the three digital readout monitors on the RMS dedicated display 
paneL 

a. Control Interface - RDD is CALL'ed by the RMS Executive (REX) at 
12.5 Hz. 

Invocation: CALL RDD DDISP 

b. Inputs - Inputs to this module are specified in Table 3.3.8.17-L 

c. Process Description - The control flow for this module is shown in 
Figures 3.3.8.17-·1 through 3.3.8.17-8. RDD processing consists of': 

Alarm proc.eBsing 
Analog parameter processing 
Digital parameter processing 
Data field processing 
Annunciation processing 

REPHODUCInILITY OF THE 
ORIGINAL PAGE IS POOR 

Ala:rm processing turns ON the master alarm discrete if either the RIT 
alarm flag, the HHM alarm flag, or the RVJY1 alarm flag is ON; otherwise, 
RDD turns the maBter alarm discrete OFF. 

Analog processing determines the greater of the commanded and actual 
POR resultant translation rates and uses it to select the appropriate 
meter scale and to turn the X10 discrete ON or OFF. The resultant 
translation rates are then scaled and limited to the maximum value that 
ean be displayed on the analog meters. 

If no arm has been selected and the parameter switch on the RMS panel 
is not set to PORT or STBD temperature, the three digital displays 
are blanked. Otherwise, digital parameter processing is performed. 
Based on the position of the parameter switch, the data values are ob
tained from the working data compool and the sign and decimal indicators 
are set. If critical temperature is seleeted on the parameter switch, 
a ta.ble is used to determine the ABE or LED temperature corresponding 
to the critical temperature. If no critical temperature exists for 
the selected arm, all three displays are blanked. 

Data field processing ensures that the sign of each display value is 
correct and scales each value depending on its deeimal placement. There 
is no SPEC initialization or cleanup processing. 
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10/16/79 

3.3.8.17-2 

Annunciation processing checks each annunciation flag. If it is ON 
on the current pass and was OFF on the last pass, a UI annunciation 
macro is issued. The annunciation flag is then saved for the next pass. 

d. Outputs - Outputs from this module are specified in Table 3.3.8.17-1. 

e. Module References - None 

f. Module Type and Attributes -

Type: External Procedure 
Attributes: Default (serially reusable with no protective mechanism). 

g. Template References -

D INCLUDE TEMPLATE CRA TE 
D INCLUDE TEMPLATE CRE MCO 
D INCLUDE TEMPLATE CRD CIL 
D INCLUDE TEMPLATE CRI LVC 
D INCLUDE TEMPLATE DMA MAC 
D INCLUDE TEMPLATE CDL ANNUN 
D INCLUDE DMA#MACS -

Working Compool 
Output Compool 
Constants and I-Load Compool 
Level C Constants Compool 
System Services Annunciation Routine 
System Service Annunciation Compool 
System Services Error Annunciation 
Macro Replace Statements 

h. Error Handling - Other than standard FCOS recovery, no error recovery 
exists for this module. 

i. Constraints and Assumptions - None 
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TABLE 3.3.8.17-1 Dedicated Display 

# 

1 

2 

3 

4 

6 

7 

8 

9 

10 

II 

12 

ITEM 

RIT alarm f"lag 

RHM alarm f"lag 

Actual resultant POR 
translation rate 

CMDED resultant POR 
translation rate 

Parameter switch index 

Joint switch index 

Actual joint angles 

Therm temp data 

POR tip position in OS 

POR tip attitude in OS 

Actual POR translation 
rate in SL 

Actual POR rotation ratel 
in SL 

13 I Annunciation Tables 
MCIU warning 
.ABE '(yarning 
GPC Data warning 
EE derigidize warning 
Singularity caution ind 
Control error caution 
Check CRT caution 
Reach Limit caution 
Arm t~mp caution 

EE Reld Annu..'l 

DESCRIPTOR 

A.2.32 

A.2.32 

A.2.32 

A.2.32 

A.2.32 

A.2.32 

A.2.32 

.0..2.32 

A.2.32 

A.2.32 

A.2.32 

A.2.32 

A.2.3:1! 
A.2.32 
A.2.32 
A.2.32 
A.2.32 
A.2.32 
A.2.32 
A.2.32 
A.2.32 

.0..2.32 

ACT 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 
I 
I 
I 
I 
I 
I 
I 
I 

I 

MODULE DATA LIST 

SOURCE/DESTINATION I HAL NAME 

! RIT CFAB RIT ALftJiM 

RHM,RXY CRAB_RHM_ALARM 

RTV,RXY 

RTV,RXY 

RCD 

RCD 

RYE 

RYE 

RKG 

RKG 

RTV 

RTV 

RCD 
RCD 
RCD 
RHM 
RHM 
RVM 
RVM 
RHM 
RIT 

REM 

CRAV_POR_XLT_RSLT_ATL 

CRAV~POR_XLT~SLT_CMD 

CRAV PARM SWITCH INDEX - - -
CRAV_JNT_SEL_ID 

CRAV JA ATL 

CRA V _THERM _ TEMP 

CRAV~OR_POS~ISP 

CRAV_POR_ATD_OS 

CPAV~OR_XLT_ATL_TD 

CRAV~OR_ROT_ATL_RD 

CRAB MCIU ANNUN 
CRAB-ABE ANNuN 
CRAB -GPC - ANNUN 
CRAB - EE DERIG ANNUN 
CRAB-SING ANNUN 
CRAB -CTL ERR ANNUN 
CRAB-CHK-CRT-ANNUN 
CRAB-REACH LIM ANNUN 
CRAB = J\Rj'i_T&'jp j\.iii,UH 

CRAB yE _REL _ANNUN 

fVlfVjL 

V92R3326c 

V92R3270C 

V92H3300C-305C 

V92T3TlOC-Tl6C 
V92T3720C-724c 
V92T3730C-736c 
V92T374oc-744c 

I 
V92E3417C-419C 

V92H3335C 
V92H3333C 
V92H3334C 

V92R3320C-322C 

V92R3325C 
V92R3323C 
V92R3324C 

V54X2020J 
V5hX2021J 
V5hX2022J 
V72X2926J 
V72X2923J 
V72X2924J 
V72X2929J 
V72X2930J 
V72X2931J, V72X2925J 

V72X292TJ 

= o 
o 
:t=: 

e 
~ 
---t 
en 
~ 

c 
CD -l» 

CD 
Q.. 

C 
CD 
en -. = ::I 

en 
~ 
CD 
n 
-0. 

n 
l» -CI 

= 

W f-' 
• 0 
w' ..... 
• f-' 
CD 0'. ., ..... 
1--'. ~ 
-oJ> 'D 
I 

W 
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~\ 

# 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

TABLE 3.3.8.1'7-1 Dedicated Display (Cont'd) 

ITEM DESCRIPTOR ACT 

Critical temperature A.2.32 I 
index (PORT/STBD) 

Arm select index A.2.32 I 

Master alarm discrete A.2.34 W 

Check CRT caution A.2.34 W 
discrete 

X10 discrete A.2.34 W 

Sign fields A.2.34 W 

FMPT Index table E L 

Max value E L 

Scale factor E L 

Annunciation flags E L 

Index bias E L 

Arm ID E L 

Last pass annunciation E L 
flags 

ABE ID array E L 

Temperature ID base E L 
(PORT/STBD) 

LED ID Array E L 

High scale min A.2.33 Z 

Low scale max A.2.33 Z 

\ 

MODULE DATA LIST 

SOU RCE/DESTI NATION HAL NAME 

RIT CRAV_CRIT_TEMP_INDEX 

RCD CRAV_ARM_SEL 

MCIU CREB_MASTER_ALARM 

MCIU CREB 3K _CRT 3AUT 

MCIU CREB_X10_SCALE_ACT 

MCIU CREV_DIG_DSP_SIGN 

RDD FMPT INDEX 

RDD_MAX_VALUE 

RDD_SCALEJACTOR 

RDD _ANNUNJLAGS 
~ 

RDD _INDEX_BIAS 

RDD_ARM_ID 

RDD_ANNUN_FLAGS_LP 

RDD ABE TEMP ID - - -

RDD ARM TEMP ID BASE - - --

RDD _ LED_TEMP _ID 

CRDK_XlO _MIN 

I 
CRDK Xl MAX 

I -~ 

\ 

MML 

V92U3700C-701C 

VT2X2915J 

V72X2929J ! 

VT2X2939J 

V72J2950J 
V72J2955J 
V72J2960J 

I 

CCI 
o 
o 
=-= .. 
o .., 
-4 
U') 

== 
C 
('D -I» _. -('D 

CL. 

C 
('D 
en 

= = 
en 
'C 
CD 
n -n 
I» ... 
Q 

= 

Wf-' 
. 0 w-.... 
.f-' 
00", . -.... 
>-"---1 
---1'-0 , 
-'" 



TABLE 3.3.8.17-1 Dedicated Display (Cont'd) MODULE DATA LIST 

# 

1_ "" 
DESCRIPTOR ACT 

A.2.33 Z 32 Xl. sca.Le rac"tor 

SOU RCE/DESTI NATION 

33 XlO scale factor A.2.33 Z 

34 Max meter value A.2.33 Z 

35 Arm availability A.2.31 Z 
indicator 

36 Scaled actual POR rate A.2.32 0 RNC 

37 Scaled CMDEn POR rate A.2.32 0 RNC 

38 Data fields A.2.32 0 RNC 

39 Decimal fields A.2.32 0 RNC 

~ 40 I RVM Alarm Flag A.2.32 I RVM 

~ 

~ 

I 

HAL NAME 

CRDK_SF_Xl 

CRDK_SF_XlO 

CRDK_MAX_METER_SCALE 

CRIS_ARM_AVAIL 

CRAV_SCALED_POR_RSLT_ATL 

CRAV~SCALED_POR_RSLT_cMD 

CRAV-PIG_DSP_DATA 

CRAV_DEC_DSP_DATA 

CRAB _ RVM _ALARM 

O~ 
~t,=j 
~I;j 

8~ 
Zo 
;:»t:! 
rd 

(") 
I;j>--< 
;:»~ 
Qr 
t=:J~ 
~ ~ 

m 
o 

I;j~ 
O. 
01-3 
:::0::4 

t?:l 

MML 

V98u5100C 

I V72L2933J 

I V72L2934J 

REQT. 
SYMBOL 

= e:> 
e:> 
=-= 
e .., 
-I 
fA 
31: 
Q 
ft> -I» 

ft> 
CI. 

Q 
ft> 
(II 

CCI = en 
~ 

CD 
n -n 
QI -CI = 

w ..... 
• 0 w ...... · ..... 
000'\ · ...... ..... -0 
",,'0 
1 

V1 
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ENTER 

Data Field(1_3)=0,0,0 

Perform A.larm 
Processing 
(Fig. 3.3.8.17-2) 

Perform Analog 
Parameter Processing 
( Fi g • 3 • 3. 8 • 1 7 - 3 ) 

IF Arm Select Index = 0 
(No Arm Selected) 
And 
Parameter Switch Index 
1(PORT Temp or STBD Temp) 

Perform Data 
Field Processing 
(Fig. 3.3.8.17-7) 

Perform Annunciation 
Processing 
(Fig. 3.3.8.17-8) 

Return 

Date 10/16/79 

Page 3.3.8.17-6 

. THEN 
Sign Field(1_3)= 3,3,3 

ELSE Perform Digital 
~----~Parameter Processing 

(Fig. 3.3.3.17-4) 

Figure 3.3.8.17-1. Dedicated Display 
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.IF. RIT Alarm Flag ::.: On 
Or 
RHH Alarm Flag = On Or 

RVM Alarm Flag = On 

TIlEN {"rn On l1as ter 
~--~ Al?rm Discrete 

ELSE turn Off Master 
. -,- Alarm Discrete 

____ ,, __ .....JI 

Date 10/16/79 
Page 3.3.8.17-7 

REPRODUCIBILITY OF THE 
ORIGINAL PAGE IS POOR 

Figure 3.3.8.17-2. Alarm Proce.ssing 
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THE~ 
Max Value = Actual POR 
Resultant Translation 

IF Ac tual POR Resultant 

> 
Rate 

Translation Rate> 
CMDED POR Resultant 
Translation Rate Max Value = CMDED POR 

,.-- Resultant Translation 
ELSE Rate 

THEN Scale Factor = 
r-- Turn On XIO Discrete I--

> 
XIO Scale Factor 

IF Max Value> THEN 
Low Scale Max 

> ELSE 
IF Max Value < Turn Off 
High Scale Min XIO Discrete 

Scaled Actual POR I 
Rate = (Actual POR 

Scale Factor = 
Resultant Translation 
Rate) (Scale Factor) Xl Scale Factor 

;: IF Scaled Actual Scaled Actual 
POR Rate> POR Rate = Max 
Max Meter Value Meter Value 

Scaled C:~IDED POR 
Ra te = (CMDED POR 
Resultant Translation 
Rate) (Scale Factor) 

THEN 

11 Scaled CMDED >- Scaled CMDED 
PORRate> POR Ra te = Max 
Max Meter Value Meter Value 

Figure 3.3.8.17-3. Analog Parameter Processing 
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~ 

DO CASE 
Para..."TIeter 
Svitch 
~ndex 

JOINT JOINT 
SWITCH INDEX 

SHOULDER 
YAH 1 

SHOULDER 
PITCH 2 

ELBOW 
PITCH 3 

WRIST 
PITCH 4 

WRIST 
YAH 5 

WRIST 
ROLL 6 

END 
EFFECTOR 7 

CRIT 
TEMP 8 

NULL 0 __ I 

"q-n"~ x/y '" r~::~:~G~:~i~~~:3J.:~~~G': I r~;~;; ~~!l;]~~~i:n (-_~\ I 
d,-,.J... __ V ._/LJ ~ ',-1 L 1._'j 

) Sign FieJ.d(J._3)=1,1,1 I I DG,~a Field(1_3)= 

ATTITUD'S Pj'I/R IDeCirla1 Field(1_3)=2,2::.J POR c:ip Attit"de(1_3) 

cOL:'" A~m 1::::",:·~e~~~i~~2:3'3'1 
i 

IF 
0< Joint S"'.vitch IE..:lex< h 

5 I Silm Field(1_3)=1,1,1 

VELOCITY X/y'/zDecimal Field.(l.-3)::1,1,1 

Data ~'ield?=. -Actual 

n Jcint Ang2.~(JOint SI-.-i ten 
I ~r:dex) 

IF 
) I Joint Switch Index=6 

E 

Data Field(l_3)

I-------------I! Actual "POR Translation 

I Rate(1_3) 

ISign Field'l ")=1,1,1 Data Fie':;"d ::;; 
6 \ -~ 1 

" 
J 

,~-~ - - ~ ~- ) 2 Dllr:""rl" "P/'Y/n l::eCi::J.al Field(" 3\=1,1~1 Actual POR Rotation Rate 

7 
PORr IS~I1.? 

8 
ST3:8 ~~!P 

8.1 

"Slse 

AYm ID=l 

A= ID=2 

Date. Field
2

= 

I" ,t "l""R R~+ + { ~ t .'-I.~. ua.J.. ._ v... _ '-' .... a .......... on .!.\a e
3 

. Data Field
3

= 

itctual POR Rotation Rate 1 

~----------------------------~I CF~L Te~perature 
Processing 
(Fig~e 3.3.8.17-5) 

r-----------------------------~I CALL Tenperature 
Processing 
(FiGure 3.3.8.17-5) 

Sign Field(l_3)=3,3~3 

Figure 3.3.8.17-4. Di~ital ?arameter Processing 
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Data Field3=Act",a2. If 

Joint Angle,.,. . .J. ,.., 't b 
\<.J01DI.,.. bWl C l I Index) I 
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~ 
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" N 

Port Ann 
Temperatures 

STBD Ann 
Tempe ra tures 

The 

\ 

Enter 

I ~ Sign Field O_3)= 3,3,3J 

II Arm For Requested ~ 
Temperature Is Not 
Available 

I 
Sign FieldCI_3)= 1,1,0 
Decimal Field(I_3j 0,0,0 -
Index Bias = 12CAnn ID-l) 

Return 

LEDl 

LED2 

LED3 

LED4 

LEDS 

LED6 

LED7 

ABE ID 
ARRAY 

8 

8 

9 

10 

10 

11 

12 

Data Fieldl = Therm Temp DataCJoint Switch Index + Index Bias) 

~ 
Data FieldZ = Therm Temp Data CABE ID + Index Bias) 

(Joint Switch Index) 

nnal Temp Data Array 
Data Field3 = Temp ID Base CArm ID)+ Joint Switch Index 

SH YAH LED 
SH PITCH LED 
EL PITCH LED 
HR PITCH LED 
HR YAW LED 

IF )-HR ROLL LED a < Joint Switch Index < 8 
EE LED 
SH ABE 
EL ABE 
WR PITCH/YAW ABE 
HR ROLL ABE 
EE ABE 
SH YAW LED 
SH PITCH LED 

.. 
" ~; Joint Switch \ THEN I Perform. Critical 

Index = 8 I Temperature Processing 
" CCritical Temperature) (Figure 3.3.8.17-6) 
• 

EE ABE 

Figure 3.3.8.17-5. Temperature Processing 
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hF Critical Temp Index(Arm ~;)\ • 

I (No Tempe:a~ure Cri~iCal) fl' ; ______________________ - I 

Sign Field(1_3)= 3,3,3 

i Data Field1 

~~:: ::::: 
lLI ______________ __ 

'!'hCoY'm 'T'OTrln T)o:o+-", 

------ --'~y --- ....... CCritical Temp Index
CArm 

ID) 

Therm Temp Data CAB- TD 
~ - (Critical Temp Index CArm ID)- Index Bias) + Index Bias 

Temp ID Base(Arrn ID)+ Critical Terr~ Index(Arm ID)- Index Bias 

r----------------------------------------------------------------------------, I!K Crit:i.cal Temp Index(Arm ID) \ Data Fieldl = Therm Temp Data(LED ID(Critical Temp Index(Arm ID)- Index B~as -7} . + Index Bias) 

LED ID A.".R.. .. Y 

ABEl 1 

ABEZ 3 

ABE3 4i 
I 

ABE4 !6i 

ABEs 171 

j- Index Bias < 8 
ELSE (LED Temperature) Data FieldZ = Therm Temp Data(Critical Temp Index(Arm ID) 

ELSE 
Data Field3 = Temp ID Base(A.~ ID)+ LED ID(critical Temp Index(Arm 

---, 
\...,,/ ~ 

Frgtll·e-:3,,3.8 .. 17-6,. Critical Temperature Processing 
r.""< --"V 

ID)-7 - Index Bias) 
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IF Data FieldI < a Data Fieldr ::: ABS (Data Fieldr ) 

DO FOR >- And THEN 
Sign Fieldr ::: 2 

r ::: 1 To 3 Sign Field
r
= 1 

~---~~ 

1 Data Fieldr 
::: 100 (Data F'ieldr) 

2 Data Fieldr ::: 10 (Data FieldI ) 

DO CASE - -
Decimal FieldI 

3 Data Fieldr ::: 1000 (Data FieldI) 

ELSE NULL 

Figure 3.3.8.17-7. Data Field Processing 
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% Name Copy Annunciation 
Tables To Local Table 
Map 

IF Annunciation Flag .= - . I 
DO FOR I = Each}-1on And Last Pass 
Annunciation Annunciation FlagT = Off 
Flag ~ 

Last Pass Annunciation 
FlagI = Annunciation 
FlagI 
Annunciation Flag

I 
= Off 

Figure 3.3.8.17-8. Annunciation Processing 

THEN ~ssue DI Annunciation 
Macro To Enable 

nnunciation Of AlarmI 
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3.3.8.18 Input Processing and Configuration Determination CRQC_IPCD) 

The Input Processing and Configuration Determination Module 
validates MeIU input data and performs configuration determination. 

a. Control Interface - RQC is CALL'ed by the RMS Executive (REX) 
at 12.5 Hz. 

Invocation: CALL RQC_IPCD 

b. lliputs - Inputs to thos module are specified in Table 3.3.8.18-1. 

c. Process Desc!..!:etion - The control flow for this module is shown in 
Figures 3.3.8.18-1 through 3.3.8.18-5. 

'l'he :rCOS transaction error flag and/or the Test Word Echo read test. 
determine whether or not a good read has occurred. Whenever a good 
read is determined, the I/O error count is zeroed, the MCIU Frame ID 
Change is calculated Cor set to a 1 if it is the first pass after I/O 
has been turned on), and the MCIU Frame ID Change is saved. (The Test 
lflord Echo read test is not performed if it is the first pass since I/O 
has been turned on.) 

Whenever FCOS and/or the Test Word Echo read test indicates a read 
error, the I/O error counter is incremented. If only one I/O error 
has occurred, no further processing is done. If two I/O errors have 
occurred, Suspend Configuration is requested. 

Whenever there are no I/O read errors, and the MCIU Frame ID has 
changed (new data has been received), the MCIU Decoder (RCD) is 
called to process the data in the input compool, the Data Conversion 
Processor (RYE) is also called to process the input data, and further 
configuration determination is performed. 

The TEMPERATURE configuration is requested when no arm is selected 
on the RMS D&C panel. 

When an arm is selected. one of the fo11owing conditions could require 
that the software be in the IDLE configuration: l} safing is the pro
gress, 21 all brakes are on, 3) the arm selected is not the same one 
sE'lected on the last pass, 4) the previous configuration was SUSPEND, 
or 5) the mode switch setting changed. A request for IDLE due to any 
one of these conditions also requires that the RHM first time flag 
be set for Health Monitor initialization. 

When an arm is selected, and the above conditions are all false, the 
software stop flag is tested. If the software stop flag is set, the 
IDLE configuration is requested. 
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Date 
Rev 
Page 
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3.3.8.18-2 

An operator request for a new configuration is indicated by 
the control mode enter discrete being ON. The previous value 
of this discrete must be OFF for the request to be processed. 
When the arm is at rest (no joint movement) the mode switch 
setting is used to determine which configuration is desired. 
Single is the only valid mode switch setting when the software 
stop flag is on. Other validity checks are performed as 
follows: 

Automatic Mode (auto sequence or operator commanded) - The 
auto seq/proceed stop switch must be in the null position. 

Manual Mode (orbiter unloaded, end effector, payload, or 
orbiter loaded) - The hand controllers must be in the null 
position. 

§ingle Mode - The single/direct drive switch must be in the 
null position. 

If the checks indicate that the requested mode is valid, that 
configuration is requested. A mode switch setting of TEST is 
a request for IDLE configuration. 

d. Outputs - Outputs from this module are specified in Table 
3.3.8.18-1. 

e. Module References -

Process 

Decoder Function (RCD) 
Data Conversion Processor (RYE) 

f. Module Type and Attributes -

Type: External Procedure 

Section 

3.3.8.5 
3.3.8.3 

Reference 

CALL 
CALL 

Attributes: Default (serially reusable with no protective mechanism) 

g. Template References -

D INCLUDE TEMPLATE CZl COMMON 
D INCLUDE TEMPLATE CRA TE 
D INCLUDE TEMPLATE CRB MCI 
D INCLUDE TEMPLATE CRD CIL 
D INCLUDE TEMPLATE CRE MCO 
D INCLUDE TEMPLATE RCDDCO 
D INCLUDE TEMPLATE RYECNV 

System Services Common Compool 
Working Compool 
Input Compool 
Constants and I-Load Compool 
Output Compool 
RCD 
RYE 
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Date 10/16/'79 
Rev 
Page 3.3.8.18-3 

h. Error Handling - Other than standard FCOS recovery. no error 
recovery exists for this module. 

i. Constraints and Assumptions -

o R~C has no need to recognize the DIRECT MODE SELEC'T from 
the MCIU. 

UEPHODUCTDIT ,TTY OF THE 
OHIGINAL PAGt,~ IS POOR 



~ 
'-'" '...l 

# 
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4 
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6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

l6 

17 

18 

19 

20 

2J. 

TABLE 3.3.8.18-1 Input Processing & Configuration Determination MODULE DATA LIST 

ITEM 
'I 

DESCRIPTOR ACT I SOURCE/DESTINATION 

Configuration ReQuest A.2.32 0 I REX,RXY I 

l 
Mode Switch Index A.2,.32 I I RCD 

Subll10de A.2.32 0 I RAS,DL,RXY 

Auto SeQ Proceed/Stop A.2.32 I ! RCD 

MCIU Frame ID Change A.2.32 0 RQC, RCD, REX, RYE, R~ 

Configuration A.2.32 I/O REX/DL, REX 

I/O Error Count A.2.32 I/O RXY/REX 

HC Null Flag A.2.32 I RYE 

l.anual to Idle Flag A.2.32 I RXY 

FCOS Transaction I FCOS 
Error Flag D.26 

Arm Select Index A.2.32 I RCD 

Arm Select Index Last A.2.32 I REX 

Safing in Progress A.2.32 I RCD 

All brakes on Flag A.2.32 I 
! 

RCD 

Control Mode Enter A.2.32 I RCD,RXY 
Discrete 

Control Mode Enter A.2.32 I REX 
Sidcrete Last Pass 

Software Stop Flag A.2.34 I/W RXY/MCIU 

OK to Enter Flag E L 

Joint Angle Rates (JAR) A.2.32 I RYE 

Threshold Value A.2.33 Z 

Single Direct Drive A.2.32 I RCD 
Pos/Neg 

\ \ 
./ / 

I HAL r~.AME I MML REQT, 

I SYMBOL 

I CRA'f30NFIG_REQ 

CRAY -1.lODE _SWITCH_INDEX i 

tI:J ~ 11111111 
0 
0 ~ 11:11:11 
~ C/) 11111111 

I '.11 
0 S 11111111 

CRIl,V _SUBMODE _ID V92J3135C 

' CRAV_AUTO_GO_STOP 

"'1'1 --i .... r Z 

en 
m l> 
oC/) 

3: 
:Il co 
a:I .:. - "" 

CRAV ~'lCIU JRJ\I)!E _ID _ClLi\.c'\fGE V92J3905C ~ ;;1 t 
C'I) 

:Il .. 

CRAV _CONFIG V92U3100C .... l> 
Ii» < 

6 
CRAV 10 ERROR COUNT I - - -
CRAB_HC_NULL V92X3l21X 

C'I) 
Z 

Q. 
(i 
C/) 

C 
C/) 

0 
CRAB_MAN _TO_IDLE 

CZEB _COI-IM YAULT$( 2: 27) 

I CRA V_ARM _SEL 

CRAV_ARM_SEL_PAST I 
I 

(II " en ~ _. 
= l> 
:::I :Il 

en 
m 

"C 
CD 
n -n 

'CRAB_SAFING_IN_PROG QI .... 
CRAB_ALL BRAKES_ON c' 

:::I 

CRAB CONTROL MODE ENTER 

CRAB~CONTROL:40DE~ENTER_PAST I 
CREB_SOFTWARE_STOP V72X2937J 

RQC_OK..,:TO_ENTER 

"'0:00 "" w CD W -'g<@' _. 
tQ 

CR.!W _JAR _ ATL V92R33l0C-3l5C 

CRDK_MODE_CHG_THRESH 

w l--' ::r 0 ,. vJ "-
0, l--' 

'" ~ "- ell ----l CP \0 

0 1- .. 
". 

CRAV_SING_DRV_POSNEG ~ 
I» 
"'" CD 
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# 

22 

23 

21, 

25 

26 

27 

28 

29 

30 

31 

TABLE 

.---

I lTEM 

+-

~Ode Case Ir.dex 

rOde Case Array 

"",>!!,J;. 

~Gde Sllitch Index Last 
ass 

NeIll Frame ID Last Pass 

Read MCIU Frame ID 

tom I/O Last Pass Flag 

Test "lord 

1est Word Echo 

MCm Frame ID 

MODULE DATA LIST 

I DESCRIPTOR ACT I SOURCE/DESTiNATiON 

! 
L 

I 
L 

Z 

E 

E 

A.2.33 

A.2.32 I I REX, RTf 
I 

A.2.32 I/O ! RQC 

A.2.30 R Mcm 

A.2.32 I RE..X 

vJ I MCm 

R Mom 

A.2.34 

A.2.30 

HA.L N,':;ME 

RQC -.!lODE ..:~ASE _INDEX 

RQC-=~ODE_:ASE_ARRAY 

CRDKJ4AX _ ERR _ ONT' 

CRAV_}!ODii: _ S~vIS:.1CH_ INDEX 
Ij.i5T_PASS 

---T- I REQT. 

i MML I SYMBOL • L____ 1 

eRA V-y1CIU_3'PJi~,L8 _1:0 _PAST 

CRBV -1'ICIU _FRftlvlE _ ID V54J2040J 

CRAB .J1cm _10 _ON_OFF _LP 

CREV _ TEST ~/JORD V72U3050J 

CRBV_TEST_I'.TORD_ECHO V54U2045J 

E L ! RQC .J"iCIU _ FP.Al>E _ ID 

I ~ i 
1- ____ 

~l 
-::qg 

:i'~ 
jj t~ 
i/ ~ ,--:; ;:;...\ 

-, .. ..-? 
~~ r4 
,';' 0 

13~ I I 
i ~ ~ I j 
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I/O Error 
Count = I/O 

T Error Count 
+ 1 

E 

F'lag = 
(First 
Test) 

I/O Error 
Count = 0 

IF 1'est \%rd 
of 'fest Word 
Echo (Head 
Error 'fest) 

CALL 
HCD (MCW 
Output Decoder) 
(Sec. 3.3.8.5) 

CALL 
Rye(Data 
Conversion 
Processor) 
(Sec. 3.3.8.3) 

Perform 
Configuration 
Determination 
(Fie. 3.3.8.18-3 

MCIU Frame 
ID Change 
= 1 

I/O Error 
Count = 
I/O Error 
Count + 1 

Perform 
MCIU Frame 
ID Change 
Processing 
(Fig. 3.3.8.18-2) 

VALUE CONFIGURATION 
0 None 
1 Suspend--
2 Temp 
3 Idle 
4 Single 

-5 Manua~--'::: 
b Auto 

Figure 3.3.8.18-1. Input Processing And Configuration Determination 

10/16/79 
3.3.8.18-6 

MCIU Frame 
ID Last J;ass 
= ~lCIU 
Frame ID 



U
'cru Fram';Jj) CRG = MClU 
Frame lD - MCIU Frame lD 
Last Pass 

IF MClU Frame T MClU 
In Change < 0 -- ~;~U 

Frame lD Change = 
Frame lD Change + r=~:~~ I~-) ~ 

.. = .. -:: ] ~- --~ 

~
ClU Frame lD ] 

.

Last Pass :=: MelU 
Frame ID 
~~_~;wlll 

Figure 3.3.8.18-2. MClU Frame lD Change Processing 

10/16/79 
3,3.8.18-7 



~\ 
t::-: , 
\.i"J 

IF 
No Arm 
Selected 

1/01n, 

0 
1 
2 
3 
4 
5 
6 

\ 

Configura.tion 
Request = 2 

IF Safing In Progress Flag 
= On Or All Brakes On = On 
Or Arm Select Index # Arm 
Select Index Last Pass Or 
Configuration = 1 

CONFIGURATIONS 

rnnf'i +. 

None 
Suspend 
Temp 
Idle 
Single 
Manual 
Auto 

Then Configuration 
Request = 3 

IF Softwa~e Step '\ c,~- ~. or..fi~u;;tion I - . nen~ , 
Flag = On 'lnequest = 3 J 

I -'---, Perform 
,Mode Checks I 
his. 3.3.6.18-4)1 

Figure 3. 3 ~ 8~ 18-- 3 Config1,.;Iat:cD De:'0rmi~ati0!.i. 
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IF Control Mode Enter 
Discrete = ON and Cont~ol 
Mode Enter Discrete Last 
FaGs = OFF 

~_-----,I 

CONFIGURATIONS 

Value Configurations 

o None 
1 Suspend. 
2 Temp 
3 Idle 
4 Single 
5 Manual 
6 Auto 

Then ~TO-El1ter-l r'll<' " I I .---! 

I ! 
IF Manua.L "to 
OFF and( Mode 
<6 or 
Hode Switch 
Index> 9) 

Idle Flag = 
Switch Index 

DO FOR I = Each Joint 
~(Arm at Rest Test) , 

~ ______________ ~J 

j IF OK To Enter Flag ON \ Th ~ 
'\ ... e .. .l .---

Perform. Mode Selection 

,(Fig. 3.3.8.18-5 _J 

IF Mode Switch I~dex # 
Mode Switch Index Last 

HODE SELECTED 

Mode Switch 

Null 0 
Auto 1 1 
Auto 2 2 
Auto 3 3 
Auto 4 4 
OPR CHD 5 
MAN illJL 6 
lllAl'1 EE 7 
MAN LOD 8 
I'M PL 9 
Single 10 
Test 11 

Figure 33.8.18-4 Mode ChecKs 
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IE. Mode 
Switch 
Index 
-f 0 
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IF 
SO"rtware 
Stop Flag 
"= On 

ELSE 

IF Mode Switch Index = 10 
and Si.ngle Direct Drive 
Pas/Neg = 0 

1-5 

6-9 

DO CASE 
Mode Switch 
Index 

10 

Configuration 
1-==-1 ReC[uest 

4 

IF 

Date 
Page 

IJfICl'r9 
3.3.il.18-l0 

Configuration 
Request = 6 

Auto Seq 
Proceed/ Stop 
= 0 

THEN Submode = Mode Switch 
r---; Index 

H 
HC Null Flag Configuration 
= On Request = 5 

Submode = Mode 
Switch Index - 5 

n: 
Single Direct Configuration 
Drive Pos/Neg Request = 4 
= 0 

Configuration 
11 Request = 3 

CONFIGURATIONS MODE SELECTED " 
Value ConfIguration Mode Switch Index THREE S1'ATE FLAG TABLE SUBMODE INDEX 

0 None Nul.l 0 Submode Auto ~-1anl1al 

1 Suspend Aut.o J. 1 Item Name 0 1 2 1 Auto 1 Unloaded 
2 'remp Auto 2 2 2 Auto 2 EE 
3 Idle 
4 Single 
5 Manual 
6 Auto 

f4!!.to 3 3 
Aut~ 4 
OPHcMi) 5 
MAN UNL 6 

Single Dir. Dr. Pas/Neg orr + -

Auto Seq. Proceed/stop orr Proceed Stop 

3 Auto 3 Loaded 
I, Auto 4 PL 
5 OPRCMD X 

MAN EE 7 
MAN LOD U 
MAN PI, 9 
Single 10 
Test 11 

Figure 3.3.S.18-5. Mode Selection 
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3.3.8.19 Configuration Initialization (RXY_CINIT) 

The Configuration Initialization module performs initialization based on the 
configuration re~uested. 

a. Control Interfac~ RXY is CALL'ed by' the RMS Executive (REX) at 12.5 Hz. 

Invocation: CALL RXY CINIT 

b. Inputs. - Inputs to this module are specified in Table 3.3.8.19-1. 

c. Process DescE.:!:.:Ption - The control flow 
Figures 3.3,8.19-1 through 3.3.8.19-7. 
following modes: 

1. SUSPEND 
2. TEMP 
3. IDLE 
4. SINGLE 
5. MANUAL 
6. AUTO 

for this module is shown in 
Initialization is done for the 

CPU 1TY OF THE 
H,EPnODU j,~), C)," Te' POOR 
ORIGINAL Ii\ . ,.J 10 

The configuration state is updated. Configuration entry uni~ue processing 
is performed which consists of 1) setting dispatcher pointer to correct 
table, 2) setting reference identifiers, 3) setting operating mode ma
trix flag (which controls status lights), 4) setting other flags and 
inputs and 5) blanking or allowing fields to be displayed on CRT. Stan-· 
dard reconfiguration initialization is also done. 

d. Outputs - Outputs from this module are specified in Table 3.3.8.19-1. 

e. Module References - None 

f. Module ~ype and Attributes 

Type: External Procedure 
Attributes: Default (serially reusable with no protective mechanism) 

g. Template Referenc~ 

D INCLUDE TE1~LATE eRA TE 
D INCLUDE TEMPLATE CRE MCO 
D INCLUDE BMODMACS 

Working Compool 
Output Compool 
SVC Restore Macro 

h. Error Handli~ - Other than standard FCOS recovery, no error recovery 
exists for this module. 

i. Constraints and Assumptions - None 
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TABLE 3.3.8.19-1 Configuration Initialization 

ITEM DESCRIPTOR 

Configuration Requestl A.2.32 

MCIU I/O Flag I A. 2.32 

Configuration I A. 2.32 

I/O Error Count 

Arm Select Index 

Control Mode Enter 
Discrete 

Software Stop Flag 

Mode Switch Index 

Rate Hold Selected 
Flag 

Singularity Caution 
Flag 

A.2.32 

A.2.32 

A.2.32 

A.2.34 

A.2.32 

A.2.34 

A.2.34 

Reach Limit Caution IA.2.34 
Flag 

Check CRT Caution IA.2.34 
Flag 

Actual Resultant paR !A.2.32 
Translation Rate 

Commanded Resul ta.TIt 
~OR Translation Rate 

~anual Aug. Orbiter Un
oaded Mode Selected . 

Discrete 

:ManUal Aug. EE Mode 
Selecten Discrete 

Man .Aug • ORB Loaded 
Disc. 

~an. Aug. PL Mode 
~elec;ted Discrete 

'\ 

/ 

A.2.32 

A.2.34 

A.2.34 

A.2.34 

A.2.34 

ACT 

I 

o 

o 

o 

I 

o 

W/O 

I 

w 

w 

w 

w 

o 

o 

w 

w 

w 

w 

MODULE DATA LIST 

SOU RCE/DESTI NATION 

. REX, RQC 

I CRT, REX, RHM 

DL, REX, RWP 

RQC, REX 

RCD 

RQC 

MCIU/RNC, RQC 

RCD 

iMCIU 

!MCIU 

!MCIU 

f-\CIU 

\ROD, DL 

jRDD, DL 

~CIU 

~CIU 

rCIU 

~CIU 

HAL NAME 

CRAV _ CONFlG_REQ 

CRAB MClU_IO 

CRAV CONFlG 

CRAV 10 ERROR COUNT 

CRAV_ARM_SEL 

CRAB_CONTROL_MODE ENTER 

CREB_SOFTWARE_STOP 

CRAV_MODE_SWITCH_INDEX 

CREB RATE HOLD ACT 

jcREB_SlNG_CAUT 

REB_REACH_LlM_CAUT 

~REB_CK_CRT_CAUT 

CRAV~OR_XLT_RSLT_ATL 

f;RAV_POR_XLT_RSLT_CMD 

CREE _ MAN_ UNL _ACT 

REB_MAN_EE_ACT 

REB_MAN_LOD_ACT 

REB_MAN_PYLD_ACT 

I MML 

V92X3835X 

V92U3100C 

V72X2937J 

V72X2940J 

V72X2923J 

V72X2930J 

V72X2929J 

V92R3326C 

V92R3270C 

V72X2906J 

V72X2907J 

V72X2908J 

V72X2909.:r 

~~ 
Cl'l<+ 

'" '" 
Wb . , 
wf-' 
'", co, . ...., 
f-' . .0 
\0 
I 

"" 
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20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

36 

36 

TABLE 3.3.8.19-1 Configuration Initialization (Cont'dl MODULE DATA LIST 

ITEM 

Auto Seq. 1 Mode 
Selected Discrete 

Auto Seq. 2 Mode 
Selected Discrete 

Auto Seq. 3 Mode 
Selected Discrete 

Auto Seq. 4 Mode 
Selected Discrete 

Operator Commanded 
Mode Selected 
Discrete 

Single Mode Selectee 
Discrete 

Max Torque Flag 

Test Mode Selected 
Discrete 

Shoulder Yaw 
Singularity Flag I 
Elbow pitch Sing. I 
Flag I 
Wrist Yaw Singulari
ty Flag 

Auto Sequence Ready 

Auto Sequence In 
Progress 

Minimum Rate 
Selected 

Saved Dispatcher 
Table Pointer 

TD Reference ID 

RD Reference ID 

EE Derigidized 
Warning Flag 

DESCRIPTOR 

A.2.34 

A.2.34 

A.2.34 

A.2.34 

A.2.34 

A.2.34 

A.2.32 

A.2.34 

A.2.32 

A.2.32 

A.2.32 

A.2.34 

A.2.34 

A.2.34 

A.2.32 

A.2.32 

A.2.32 

A.2.34 

1 ' 
ACT I SOURCE/DESTINATION I 

w 

w 

w 

w 

1'1 

w 

o 

w 

o 

o 

o 

1'1/0 

1'1/0 

1'1 

o 

o 

o 

1'1 

MCIU 

MCIU 

MCIU 

MCIU 

MCIU 

MCIU 

RNC 

MCIU 

RHM , DL 

REM, DL 

RF..M, DL 

MCIU/R.".S 

MCIU/RAS 

MCIU 

REX 

RTV 1 RJS, RAS 

RTV, RJS, RAS 

MCIU 

HAL NAME 

CREB_AUTO_l_ACT 

CREB_AUTO_2_ACT 

CREB_AUTO_3_ACT 

CREB_AUTO_4_ACT 

CREB OPR CMD ACT 

CREB_SINGL_JNT_ACT 

CRAB_MAX_TORQUE 

CREB _TEST_ACT 

CRI\.B_SING_SHY 

CRAB_SING_ELP 

CRAB_SING_WRY 

CREB_AUTO_SEQ_READY 

CREB_AUTO_SEQ_IN_PROG 

CREB_MIN_RATE ACT 

1 

CRAV DISPATCHER POINTER 
SAVED -

CRAV_TD_REF ID 

CRAV_RD_REF_ID 

CREB_EE_DERIG_WARN 

MML 

vnX2900J 

vnX290lJ 

V72X2902J 

V72X2903J 

vnX2904J 

vnX29l0J 

V72X2905J 

V92X3200X 

V92X3202X 

V92X320lX 

V72X294lJ 

V72X2942J 

vnX2938J 

V92U3110C 

V92U3115C 

vnX2926J 

1 1 I--l 

I 
!O:::o 
l~~ 
.~::; ~ 

I ., > :::d 

I 
'=? S 
;:--,. .,J ':, g 

I 
>-' .. , ...... ~ t"j 
v H 
(.,~ .....; 
;-:: H 
~-~ rl 
,... .. K\ 
(/) 

o 
. >-d ~ , 0 .-... 

I @~ 
I t'J 

I 

~l? 
I)q 0.-

m " 

~~ 
wO . ---.. 
OJ I-' .'" 1-''
'0--' ,,,, 
"" 
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40 

41 

42 

43 

44 

45 

46 

41 

43 

49 

50 

51 

52 

53 

54 

55 

56 

TABLE 3.3.8.19~1 Co~figuration Initialization (ContTa) MODULE DATA LIST 

- - ,.~-. -I --- .~""""·-"'-----.-----~~"-Y·I""""·~'''' -""",--~~~--.--,..-=--"".-.-. 

ITEM 

EE Release Warning Flag 

RIM Alarm Flag 

Soft Stop Limits Enable 
Flag 

RAS First Time Flag 

Position Hold Flag 

Saved Joint Switch Index 

fu\lS Auto Seq 

Selected RMS Se'l ID 

Manual to idle Flag 

Rate Demand ID's 

Joint Angle. Rate Command 

Mode Switch Index Last 
Pass 

RSC First Time Flag 

Co~trol Error Caution 
Flag 

Arm Selected for CRT 

Auto Seq. Last Point 
Blanking word 

Trans flag 

Rate POS and ATD 
Blanking word 

COillffiand Rate Bl&~ing 
word 

Subll'.ode 

DESCRIPTOR ACT 

A.2.34 W 

A.2.32 o 

A.2.32 o 

A.2.32 o 

A.2.32 o 

A.2.32 o 

A.2.32 I 

A.2.32 o 

A.2.32 o 

A.2.32 o 

A.2.32 o 

A.2.32 o 

A.2.32 o 

A.2.34 W 

A.2.32 o 

A.2.32 o 

A.2.32 o 

A.2.32 o 

A.2.32 o 

A.2.32 I 

SOU RCE(DEST! NATION 

MelU 

RDD 

REM, CRT 

RAS 

DL, RWP 

RWP 

RUD 

RAS, DL 

RQC 

RNC 

RTV, RNC, DL, RIlI~ 

RQC 

RSC 

MelU 

CRT 

CRT 

RTV 

CRT 

CRT 

RQC 

\ 

HAL NAME 

I CREB_EE_REL_HARN 

CRAB yHM _ALARM 

CRAB_SOFT_STOP_ENABLE 

CRAB_RP.S_FIRST_TI~ffi 

CRAB~OSITION_HOLD 

CRAV_JNT_PAST 

CARY _AUTO _SEQ_ID 

. CRA V_AUTO _SEQ_ACT 

ICRAB MAN TO IDLE 

CRAV_RATE_DMD_ID 

CRAV3AR_CMD 

CRAV MODE SWITCH INDEX LAST 
PASS- - - - -

CRAB_RSC_FIRST_PASS 

CREB_CTL_ERROR_CAUT 

CRAD_HMS_SEL_CRT 

CRAV_AUTO_SEQ_Lft_ST_PT_BM 

CRAB TRANS FLAG 

CRAV ACT RATE POS ATD BM 

CRAV_CMD_RATE_BLNK 

CRAV_SUBMODE_ID 

MML 

V72X2927J 

V92X3120X 

V92X3149X 

V92X314lX 

V93J7510C-513C 

VS/2U3105C 

V92J380lC-803C 

V92R3205C-210C 

V92X3149X 

V72X2924J 

V92X2425X 

V92J3135C 

CI:J 
o 
o 
~ o. 
e) 
"f"I 
-t 
if) 

3: 
\j 
ell -I» 

ell 
Q.. 

CI 
~ 
~ 

= ::I 
(I) 
'C 
ctI 
n -n 
I» -o 
::I 

"::00 
Cl (1) Cl 

~<;-
w 
w 
00 

f-" 
'D 
I 
~ 

f-" 
o ..... 
f-' 
iY'. ..... 
;C; 

~ !tom!! 
~ IIW'\i m ,I!,I" 
Vl H"ilil 
I "81, S !!"~!!i 
-i 
r 2 
m> 
0'" 
:D '" ttl .:. 
- &. 
;ri t 
:D .. 

> < 
(5 
z 
i'i 
en 
Vl 
o 
-n 

:g 
» 
::0 
m 

\, 

"'II 
""'" ~. 

::f' .. 
~ 
4) 
IIIi\!!s .. 
~ 
W 
"'! 
(I) 
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58 

59 

60 

61 

62 

63 

64 

65 

66 

67 

TABLE 3.3.8.19-1. Configuration Initialization Ccont' dl 

I 

I Fault Blanking Word .0..2.32 0 
I 
I 

Rate Hold ReQuest Flag .0..2.32 0 

POR INDEX .0..2.32 0 

RMS PYLD ID .0..2.32 I 

PL INIT ID A.2.32 I I 
D.64 

Auto Sequence PYLD ID A.2.35 Z 

MOT Rate Fil t .0..2.32 0 

MOT Rate Filt LP A.2.32 0 

Ar~ Select Index LP A.2.32 T 

-

Test WD INCNT .0..2.32 0 

RID~ First Pas s Flag .0..2.32 0 

I I I I 

I 

MODULE DATA LIST 

HAL NI',ME 

CRT CR!'J) _ RMS J AULT _BLA]'IK 

RJS CRAB_RATE_HOLD_REQJLAG 

I RAS, RKG CRA V _POR _INDRX 

I RUD ICRIi.V.-:"-'\1SYL_ID 

I RUD ICRAVYL_INIT 

CRFS_SEQ_PYLD_ID 

RVN CRA V JIOT _RATE JILT 

RVM CRAV~OT-O~TE_FILT_LP 

REX CRo,V _ARM _SEL _PAST 

RNC CRAV_TEST_"~_n~CNT 

RRM, RVM CRAB_RRMJIRSTyASS 

I I 

1 ~- MML 

------- -- ~I ------. ' 

I I 

I V92X31l3X 

I V92X3107X 

V93J7505C-506C 

~ !g II II IIi! 
0 
0 f; II~II~ iI 
~ 

m ' ..... 
en 11111111 
:x: "11 

0 S 11111111 
"I"!l --i 
...q r- Z 

en 
m> 
0'" 

3: :D'f' 
III -- ~ 

0 ;;1 t 
C'D JJ .. 

I 
V93J7541C I I 

V92U3436c-441C I 
I 

,.. » 
c: < _. 

0 -t'D Z 

CL. i'i 
en 

0 r.n 
0 

('ill ." 

~ :g 
=~ » 
:::I J) 

en 
m 

"C 
CD 
n -. -n 

I 
I 

I I 
c: -CI 
:I 

O~ 
~t'1 
f--'i'-d 
0';d 
~O 
'Z:::j 
',Y. d 
~ 0 
>-o'd 

I 
",>" .~~ d 
~l ~ 
-~ ~ .:-~ 
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-r,j 
v- 0 
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IConfigura.tion 
i = Configuration 
Request 

'MlIX Torque 
l<lag ~ orr 

tDO CA;EI conrTg;;",ation 

__ '~r 
II Shoulder Ya" Singularity Flag = 'Off 
'Elbow Pitch Singularity Flag = orr 
'Wrist Ya;r Singularity Flag = orr 
'Auto Sequence Ready = orr 
,Auto Sequence In Progress = orr 
MIN Rate Selected = Off 

Reach Limit Caution Flag Orf 
Rate Hold Selected 
Flag = Orf 

TD Rer RD Ref Display Reference 
1 1 paR To as 
2 2 paR To AM 
3 3 as To AM 

1 

2 

Perform 
Suspend Initialization 
(Fig. 3.3.8.19-2) 

Perform 

¥~~~Ulization 
(l"ig. 3.3.8.19-5) 

Perform 
Manual 
Initialization 
(Fig. 3.3.8.19-6) 

Value Configuration 
0 None 
1 Suspend 
2 Temp 
3 Idle 
II Single 
5 Manual 
6 Auto 

Figure 3.3.8.19-1. Configuration Initialization 

Date 10/16/79 

Page 3.3.8.19-6 
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[Ar~ Selected for CRT = 'M' " 
(Dlsplay 'M' For RMS S 1 
Auto Seq Last Point Bl:n~' 
Word = HEX '8000' (Bl lng ~~t) ank Last 

Blanking Wd = HEX '8000' 
(B.lank eMD Rates) 

E
,ollunand Rate 

Hate POG and Atd Blankin 
Word ~ HEX 'cooo' (Blank

g 

And Dlsp1ayM For Pas And 
Atd Act) 

~st WD INCNT = 0 L 0 Error Count = 0 

E
1CIU I/O Flag = Off 
C~ntr01 Mode Enter 
Dlscrete = orr 

~
ssue FCaS 

SVC '1'0 Re store 
MCIU I/O 

~T Rate FILT LP = LT Rate FILT 

Figure 3.3.8.19-2. Suspend 

&.3:/, 

Date 10/16/79 

Page 3.3.8.19-7 

Rli}l!PvODUC1Bl1XfY OF THE 
OlUGINAL PAGI~ IS POOR 

Initialization 
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Hate Pos and Atd 
Blank lng Word = 
IIEX 'COOO' (M) 
(Blank and displ y 
1M' for Pos and 
Atd ACT 

Translation Hate = a 
Commanded Hesultant FOR 
Translation Rate ~ 0 
Manual to Idle 
Flag = OrB' 

RHM Alarm Flag = OFF 
EE Derigidized 
Warning Flag = Off 
EE Heleased Warning 
Flag = Off 
Check CRT Caution 
Flag = Ofr 
Control Error Caution 
Flag = Off 

Filt LP 
Rate Filt 

Figure 3.3.8.19-3. Temp Initialization 

Date 10/16/79 

Page 3.3.8.19-8 
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...------" If Port Arm 
Selected THEN Arm Selected 

'PORT' 
for CRT ~J 

~-----------------------

ELSE 
Arm Selected for CRT == 

'STBD' 

Command Rate-Blanking -] 
Word = HEX 10000' 
(Display Actual CMD 
Rat~s ) 
_:rM--'_'~ 

Rate Pos An'd Atd ~C-J 
Blanking Word HEX '0000' 
(Displa~ Actual Pos And 
Atd AC'.L') 
-~---

r
'fuu'li;''Blank'ing , Wo7d = --j 
HEX '0000' (Display Actua 

I RMS ~~ult s= __ 
[]

......-.-L- _._J 
Saved Dispatcher 
Table Pointer ~ 5 
(Idle ~:abl e Value) 
-::r:=-~ " .. _-

II"""""I-F-- :J 'rHEN 
Mode Swi tell ,---
Index = 11 

[ 

J"oint Ang~~-I 
~a~e comma~ 

C';:lag 
= ;;-J 

-C--'--

Test Mode 
Selected 
Discrete == ON 

~~ 
IF ARM Sel~~~:_;_;}_m T MOT Rate FILT~~;-:::J-MOT 
Select Index LP Rate FILT 

RHM First Pass = On '----,----,-, - -" 
Figure 3.3.8.19-4. Idle Initialization 

Date 10/16/79 

Page 3.3.8.19-9 

Mode Selected 
Mode Switch Index 
Null 0 
Auto 1 1 
Auto 2 2 
Auto 3 3 
Auto }..J. 4 
OPR CMD 5 
MAN UNL 6 
MAN EE 7 
MAN LOD 8 
lVlAN PL 9 
Single 10 
'l'est 11 
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Saved Dispatcher 
Table Pointer = 13 

(Single Table Value) 

I 
Single Mode Selected 
Discrete = On 
Manual to Idle Flag == OFF 

I 
Soft Stop Limits Enable 
Flag == NOT Software 
Stop Flag 
Software Stop Flag = OFF 

, 

I 
Saved Joint Switch 
Index = 0 

RSC First Time Flag 
= On 
Position Hold Flag = OFF 

I 
POR INDEX -- 1 

Fieure 3.3.8.19-5. Single Initialization 

Date 
Page 

10/16/19 

3.3.8.19-10 

/ -\-
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Saved Dj~:;atcher --] 
Table Pointer = 22 

~~~~.~~~~Value) 

Software Stop 
Flag = Off 
Soft Stop Limits 
Enable Flag = On 
Position Hold flag == OFF 
Manual to Idle Flag =: ON 

tlag .. ~~~f ____ _ 

~
ubmode fiD MAN ORB UNL 1 

MAN EE 2 
MAN ORB Loaded 3 
MAN PL 4 

1 

2 

MAN ORB UNL Mode 
Selected Discrete 

Trans flag = OFF 
POR INDEX := 1 

MAN EE Mode 

On 

Selected Discrete = On 
TD REF ID = 2 
RD REF ID == 2 
POR INDEX == 1 

Trans flag = On 

MAN ORB Loaded Mode 
Selected Discrete = On 
Trans Flag == Off 
POR INDEX == 

RMS PI ID 
(Arm Sel Index) 

MAN PI. Mode 
Selected Discrete - On 

TD REF ID -- 2 
TD REF ID '" 2 

POE INDEX == 

RMS PL ID 
. ' ( Armf;el Index) 

'I'rans Flag == On 

TD Ref RD 
1 1 

r--? 2 
3 3 

R ef Display ReferencE 
POR To OS 
POR '1'0 AM--

OS To AM 

Figure 3.3.8.19-6. Manual Initialization 

Date 10/16/79 

Page 3.3.8.19-11 
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Page 3.3.8.19-12 

Saved Dispatcher Auto Seq 1 Mode 

Table Pointer = 32 Selected Discrete = On 

(Auto Table Value) <- Selected RMS Seq ID = 
-r RMS Auto Seq ID (1) 

POR Index = Auto Seq 

DO CASE ---.- PYT,D ID(Sel RMS Seq ID) 
Submode 

Auto Seq 2 Mode 
I Selected Discrete = On 

Software Stop Flag = OFF I-- Selected RMS Seq ID = 
Soft Stop Limits Enable RMS Auto Seq ID (2) 
Flag = On POR Index = Auto Seq 

Position Hold Flag = On PYLD I~Sel RMS Seq ID) 
Manual to Idle Flag = OFF 

I 
Auto Seq 3 Mode 
Selected Discrete = On 

I-- Selected RMS Seq ID = 
RAS First Time Flag = On RMS Auto Seq ID (3) 
RD Ref ID = 2 POR Index = Auto Seq 

PYLD ID (Sel RMS Seq ID) 

Auto Seq 4 Mode 
Selected Discrete = On 
Selected RMS Seq 

I-- ID = 
RMS Auto Seq ID (4) 

Submode II) 

POR Index = Auto Seq 
PYLD ID(Sel RMS Seq ID) 

Alltn 1 1 
Auto 2 2 

OPR CMD Mode 

A11t,() ~ ~ 
Selected Discrete = On 

., 
Allt,n L. 4 

"- Selected RMS Seq 

OFR <:Ml) '1 
ID = 0 
POR Index = PL INIT ID 

TD Ref RD Ref Display Reference 
1 1 POR To OS 
2 2 POR To AM 
3 3 OS To AM 

Figure 3.3.8.19-7. Auto Initialization 

(;,3 7 
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3.3.8.20 Position Hold. Checks (RWP_PHC) 

Date 
Rev 
Page 

10/16/79 

3.3.8.20-1 

The Position Hold. Checks module determines whether position hold. is requested 
and modifies the dispatcher tables to allow execution of the Position Hold. (RFP) 
module. 

a. Control Interface - RWP is CALL' ed by the RMS Executive at 12. 5Hz. 

Invocation: CALL RWP PHC 

b. :1£;puts - Inputs to this module are specified in ~I'able 3.3.8.20-1. 

c. Process D,escription -The control flows for this module are shown in 
Figures 3.3.8.20-·1 and 3.3.8.20-2. 

If the current configuration is SINGLE and the selected joint has changed, 
then joint angleB (J"A) are flagged to be saved. 

If the current configuration is Auro and the position hold flag status 
has changed, then the position hold flag is saved. If position hold is 
requested, then JA's are flagged to be saved and the AUTO dispatcher 
table is modified to allow execution of Position Hold (RFP) module and 
disallow execution of Resolved Rate Algorithm (RRP) module. If posi
tion hold is not requested the AUTO dispatcher table is modified to 
allow execution of RRP and disallow execution of RFP. 

If the current configuration is IDLE and if the position hold flag is 
OFF and the arm is at rest, the position hold flag is turned ON and the 
JA's are flagged to be saved. If position hold is requested, the IDLE 
dispatcher table is modified to allow the execution of RFP. If position 
hold is not requested, the IDLE dispatcher table is modified to disallow 
the execution of RFP. 

If the current configuration is MANUAL, and if position hold is re
quested, and the HC null flag is OFF, then the position hold flag is 
turned OFF and the MANUAL dispatcher table is modified to allow the 
execution of HRP and to disallow the execution of RFP. If position hold 
is not requested, and if the arm, is at rest and the HC null flag is ON, 
then the position hold :flag is turned ON, the JA's are :flagged to be 
saved, and the MANUAL dispatcher table is modified to allow the execution 
of RFP and to disallow the execution of RRP. 

The current JA's are saved when they have been flagged to be saved. 

d. Oul~uts - Outputs from this module are specified in Table 3.3.8.20-1. 

e. Module References - None 

,;. :. 
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f. Module TYpe and Attributes 

TYpe: External Procedure 

Date 10/16/79 
Rev 
Page 3.3.8.20-2 

Attributes: Default (serially reusable with no protective mechanism) 

g. Template Reference 

D INCLUDE TEMPLATE CRA TE 
D INCLUDE TEMPLATE CGE DISPATCHER 
D INCLUDE TEMPlATE CRT DIS 
D INCLUDE TEMPLATE CRD CIL 

Working Compool 
HYbrid Dispatcher Code 
Dispatcher Compool 
Constants and ILOAD Compool 

h. ~rror Handling - Other than standard FCOS recovery, no error recovery 
exists for this module. 

i. Constraints and Assumptions - None 

/' ~) n 
({7 ::;.J ( 
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TABLE 3.3.8.20-1 Position Hold Checks 

ITEM DESCRIPTOR 

Freeze Flab I " 

Configuration A.2.32 

Position Hold Flag A.2.32 

Saved Position Hold Flagi E 

Commanded Joint Angles 

Joint .A.."'1g1es 

Joint Switch Index 

Saved Joint Switch In
dex 

A.2.32 

A.2.32 

A.2.32 

A.2.32 

Dispatcher Tables A.2.36 
Active Bits 
(RRP) - AUTO 
( RFP) - AUTO 
(RFP) - IDLE 
(RRP) - MANUAL 
(RFP) - I-WWAL 

Threshold Value I A.2.33 

Joint Angle Rates (JJk~) A.2.32 

HG Null flag I A.2.32 

I 

I 

L 

I 0 

I : 
I I 

o 

z 

I 

I 

ACT 

MODULE DATA LIST 

SOURCE/DESTINATlm, 

RXY,REX 

RAS,RXY 

RFP, DL 

RYE 

RCD 

RXY,RSC 

REX 

I RYE 

I RYE , 

MMl r----,. I ,~r,:-HA .... N . ....,fvIC 

! WP_FREEZE I 
I GRAV CONFIG \ V92U3l00G 

ICRAB_POSITION~OLD \V92X3141X 

I 
RWP POSITION HOLD SAVED 

I CP.A~_JA_CMD - - I Y92H3235C-24oC 

iCRAV_JA~TL !V92H3300C-305C 

CRAV_JI~T_SEL_ID 

GRAV JNT PAST 

CRTD _DISPATCH_TBL. FREQ 

$(34 ) 
$(35 ) 
$(6; 

.$(24 ) 

1

$(25 ) 

CRDK MODE CHG THRESH 

I CRAV=JAR_:TL -

lCRAB_He_NULL 
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IF Joint Switch 
Index .;. Saved 
Joint Switch 
Index 

IF 
Configuration 

Commanded Joint 
Angles = Joint 
Angles 

Else 

Freeze Flag 
= On 

Position Hold 
lag .;. Saved 

:Position Hold Flag 

Perform IDLE an 
HANUAL Checks 
(Fig. 3.3.8.20-

Figure 3.3.8.20-1. Position Hold Checks 

Else 

/ 

et Active Bits 
or RRP 0 
dRFP=1 

ispatch Table 
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IF -Configuration 
;;-3 

IF Position Hold 
Flag = OFF and 

Then I Max (ABS (Joint 
.An"le Rates)) < 
l~eshold V.:uue i 

--,-~~-

Position Hold 
Flag = On 

ISet Active Bit 
For RFP = 0 

Then In IDLE Dispat-

IF Position 
IHold Flag ON 

IF 
Configuration 

I 

cher Table 

Set Active Bit 
For RFP = 1 
In IDLE 
Dispatcher Table 

~ )-... 
,~ e"'"" 

.... ~ ~ 

"--1 ;::0 
(::) 
:::1 
-., 
--; 

Hold 

Value Configuration Q 

::2 
~ 

o None 
1 Suspend 
2 Temp 

.LcUe 
Single 
Manual 
~ll.~uto 

"~ 

:-.; 
.-3 
'-<1 
~ 
"':j 

o~ 
~q 

t2i 

Else 

Flag 

IF !~ax (ABS ( JAR!; 
(1-6))) < Threshol 
Value and HC Null 
Flag = ON 

Position Hold 
Flag = OFF 

Figure 3.3.8.20-2. Idle and Manual Checks 

Iset~tive Bits I 
For REP = 0 
And RFP = 1 
In /.1ANUAL 
Dispatcher 
Table 

Set Active Bits 
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And RFF = 0 
In ~1ANUAL 
Dispatcher Tabl 
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3.3.8.21 CO~lsistency and Encoder Checks (RVM_CONEN) 

The conE:istency and encoder check module checks for a suspected runaway 
joint condition and determines the validity of each joint position encoder. 
Should a discrepancy be fo"und, RVM sets the appropriate flag or discrete 
required for annunciation. Annunciation of faults to the operator is done 
via the caution and warning lights on the RMS dedieated display panel. 

a) Control Interface .- RVM is called by the RMS 
at 12.5 Hz. 

Invocation: CALL RVM CONEN 

Health Monitor (RHM) 

WCPll0DUCIHILITY OF THE 
ORIGINAL PAGE IS POOR 

b) Inp~t - Inputs to this module are specified in Table 3.3.8.21-1. 

c) ;rr':?~ess Descript~ - The control flow for this module is shown 
in Figures 3.3.8.21-1 through 3.3.8.21-7. 

'1'he position encoder check determines the validity of each joint 
position encoder. An encoder check flag is turned ON for each 
joint position encoder failure after a given number of cycles. 

'1'0 determine if a runaway joint should be suspected, the commanded 
motor speeds are corrected to actual motor rates and filtered. As 
input, the filtered control error, the fi.l tered rate increment, 
and the angular increment are computed. If the elapsed displace
ment of a joint is equal to or greater than the joint displacement 
then the RVM alarm is turned ON and flags are set for fault 
logging and annunciation to the operator. 

d) Out12.l!.:ts - Outputs for this module are specified in Table 3.3.8.21-1. 

e) Module References - None. 

f) Module Type and _Attributes -

Type: External Procedure 

Attributes: Default (serially reusable with no protective 
mechanism. ) 



BOOK: OFT SM Detailed Design Specification 

g) Template References 

D INCLUDE TEMPLATE CRA TE 
D INCLUDE TEMPLATE CRE MCO 
D INCLUDE TEMPLATE CRD_CIL 
D INCLUDE TEMPLATE CRC COT 

Working Compool 
Output Compool 

Date 10/16/79 

Page 3.3.8.21-2 

Constants and I-Load Compool 
Constants Compool 

h) Error Handling - Other than standard FCOS recovery, no error recovery 
exists for this module. 

i) Constraints and Assumptions - None. 
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TABLE 3.3.8.21-1 Consistency and Encoder Check 

ITEM 

First Pass Flag 

Jnt Angles 

Tach Fail Flag 

Raw Jnt Rate 

MCIU Frame ID Ch&"lge 

Payload Cap 

Rate Demand ID Return 

Hate Demand ID 

Vern Scal Req 

I~ot Rate Filt 

EE Auto/Man Flag 

Capture C!ID 

Rigid Cmd 

EE Rigidized Flag 

Vern Seal Req LP 

Payload Cap Past 

All Brakes On 

Mot Speed LP 

Mot Rate Filt DP 

Encoder Chk Flag 

HVN Alarm Flag 

Chk CRT Annun 

Consis Flag 

EHRJNT 

DESCRIPTOR 

A.2.32 

A.2.32 

A.2.32 

A.2.32 

A.2.32 

A.2.32 

A.2.32 

A.2.32 

A.2.32 

A.2.32 

A.2.32 

A.2.32 

A.2.32 

A.2.32 

A.2.32 

A.2.32 

A.2.32 

A.2.32 

A.2.32 

A.2.32 

A.2.32 

A.2.32 

A.2.32 

A.2.32 
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MODULE DATA LIST 

I SOURCE/DESTINATI~ HAL NAME - I MML ~;~~i)L 
-I---~~~~-- ,~ . 

I 

FXY 

RYE 

RCD 

RYE 

RQC 

RCD 

RCD 

RNC 

RCD 

RYE, RXY 

RCD 

RCD 

RCD 

RCD 

REX 

REX/REM 

RCD 

RNC 

RXY 

CRT, REM, RNC 

RDD 

PJlD 

RUD 

DL, CRT, RNC 

I 
CRAB_RliM~IRST_PASS I 
CHAV3A_ATL I V92H3300C-3050 

CRAB_JI'J~.....:JlACH_FAIL 

CRAV_JAH_HAW 

CRAV MeIU FRAi~ ID CHANGE 

I CRAB=PYLD=CJI.P - -

CRA V_HATE _Dl-lD _ID _RET 

CR!\. V _RATE_mID_ID 

CF.AB _VERN_HATE -f'iEQ 

CRAV_MOT-YATE~ILT 

eRA V _EE JUTO .J'IAHUAL 

CRAV3AP_REL_CMD 

CRAV_RIG_DERIG_CMD 

CRAV~E_HIG_DERIG 

CRAB_VERN_SCALE_PAST 

CRAB-YL_CAPTURE_PAST 

CRAB_ALL_BRAKES_ON 

CR4.V_MOTOR_SPEED~P 

CRAV_MOT_HATE_FILT_LP 

CRAB flCOD CK 

CRAB_RVM_ALARM 

CRAB _CHK _CRT _ ANNUN 

CR4B_CONSIS~LAG 

CRAB _ERRJNT 

I V92P.3410C-415C 

I V92J3905C 

I 

V92J3801C-803C 

V92U3436c-441C 

V92X3l03X 

V92X3112X 

V92R3805C-3822C 

V92X3530X-535X 

V72X2929J 

V93X7545X 

V92X3540x-545X 
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TABLE 3.3.8.21-1 Consistency and -Encoder Check 

ITEM 

Cnt1 Err Annun 

Cntl Err Caution Flag 

Chk Crt Caution 

MCIU Interval 

Encoder Tacho Error Lim 

Integral Run Lim 

Jnt Disp Unl 

Jnt Disp Load Vern 

Jnt Disp Load Coarse 

Filt 1 Gain 

Filt 1 Time 

Filt 2 Gain 

Filt 2 Time 

Filt 3 Gain 

Filt 3 Time 

Err Thresh 

Encoder First Chk 

Tache Integral 

Integral Run Time 

p-nt Rat-e Match 

nt Disp 

ot Speed Cmd Unfilt 

Mot Speed Crnd Lp 

F12 

FH 

1F22 

DESCRIPTOR 

A.2.32 

A.2.34 

A.2.34 

A.2.33 

A.2.33 

A.2.33 

A.2.37 

A.2.37 

A.2.37 

A.2.37 

A.2.37 

A.2.37 

A.2.37 

A.2.37 

A.2.37 

A.2.37 

E 

E 

E 

E 

E 

E 

E 

E 

E 

E 

MODULE DATA LIST 

ACT SOURCE/DESTINATiON 

o RDD 

w MCIU 

w MCIU 

z 

z 

z 

R STM 

R STM 

R STM 

R STM 

R STM 

R STM 

R STM 

R STM 

R STM 

R STM 

L 

L 

L 

L 

L 

L 

L 

L 

L 

L 

HAL NAME 

CRABc.. CTL _ERR _ ANNUN 

CREB_CTL_ERROR_CAUT 

CREB_CK_CRT_CAUT 

CRDK MCIU INTERVAL 

CRDK_ENCOD_TACHO_ERR_LIM 

CRDK_INTEGRAL_RUN_LD4 

CRSS_JNT_DISP~UNL 

CRSS_JNT_DISP_VERN 

CRSS_JNT_DISP_COARSE 

CRSSJILT1_GAIN 

CRSS _FILT1_TIME 

CRSSJILT2-GAIN 

CRSS _FILT2 _TIME 

CRSSJ1LT3_GAIN 

CRSS JILT3_TII-1E 

CRSS_ERR_THRESH 

RvlM_ENCOD_FIRST_CHK 

RvlM~ACHO_INTEGRAL 

RVM _INTEGRAL _ RUJll_ TIME 

RVM 3NT _RATE .J-lATCH 

RVM3NTyrsp 

m/N--,"OT_SPEED_RAW 

RVM _MOT_SPEED _ CMD _ LP 

RVMJ12 

RVMJll 

RVM F22 

MML 

V72X2924J 

V72X2924J 

V72X2929J 

V96u4894C- 899C 

V96u4906c-911C 

V96u4900C-905C 

V96u4881C 

V96w4882C 

V96u4883C 

V961,4884C 

V96u4885C 

V96w4886c 

V96u4890C 
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TABLE 3.3.8.2l-l Consistency and Encoder Check 

# !TEM DESCRiPTOR 

51 F21 E L 

52 F32 E L 

53 F31 E L 

54 Mot Speed Cmd E L 

55 Cntl Err Unfilt E L 

56 Cntl Err E L 

57 Cntl Err Lp E L 

58 Rate Inc E L 

59 Rate Inc Lp E L 

60 Rate Inc Unfilt E L 

~ 61 Ang Inc E L 

~ 62 Jnt Angles Lp E L 
''.j 

63 Consis Flag Lp E L 

64 All Brakes On Lp E L 

65 Tach Fail Flag Lp E L 

66 Encoder Chk Flag Lp E L 

67 Disp Elaps E L 

68 Jnt Consis E L 

69 z E L 

MODULE DATA liST 

ACT I SOURCE/DESTiNATiON 

I 
J 

'r------------,---------~----

I, HAL NAME MML REOT. 
_~ SYMBOL 

I RVM F211 

RVM]32 

RVM]31 

RVM .2\lOT _SPEED _ CM!) 

RVM_CNTL_ERR_RAW 

Rv/>l_ CNTL _ERR 

RVM 3NTL _ERR _LP 

RVM_RATE_INC 

RVM_RATE_INC_LP 

RVM_RATE_INC_RAW 

RVM_ANG_INC 

RVM_JAJTL_LP 

RVM _CONSIS _LP 
I 

I RVM BRAKES LP 

RVM_TACH]AIL_LP 

Rv/>l_ENCOD _CK _LP 

RVM_DISP_ELAPS 

RVM_J1IT30NSIS 

RVM J 

I 
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RVM Alarm Flag = 
Off 

Perform Position 
Encoder Check 
(Fig. 3.3.8.21-2 

Perform Saving 
(Fig. 3.3.8.21-7 

Return 

T Perform Consistency 
)---fCheck 

(Fig. 3.3.8.21-3) 

Figure 3.3.8.21-1. Consistency And Encoder Check 

10/16/79 
3.3.8.21-6 
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~ 
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IF First Pass 
Flag; On 

DO FOR I ; 
EachJoint 

Encoder CHK Flag (l_6);Off 

Encoder First Cl!K(1_6)=Off 

Tacho Integral(l_6); 

JNT Al1g1eS(l_6) 

Integral Run Time = 0 
CHK CRT Caution ; Off 

IF Encoder CHK FlagI;Off 

And Tach Fail FlagI=Off 

() 
; .. - •• J 

<·v ,... , 

C: 

.'-' 
,:-'J 
~-, 

::.--3 
!"-~, 

~--' ,:.~ 

'.-.-1 

~:) 

.-' 

r;-- .-<; 

;-., 0 
O·~ 
O~ 
~t::; 
~ 

T 

Tsc~o Integra1,=Tacho 

IntegralI+Raw JNT Rater 

(MelD Frame ID Change) 
IMelU Interval 

JNT Angles
I

) > Encoder 

Tacho Error LIMI 

Figure 3.3.8.21-2. Position Encoder Check Wf-' 
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IF((EE Auto/Man Flag> 0) And 
(Capture CMD = On Or (Rigid 
CMD = On And EE Rigidized Flag 
= Off))) Or (Vern Seal Req =I 
Vern Seal Req LP) Or (Payload 
Cap =I Payload Cap Past) Or 
Consis Flag LP = Off Or First 
Pass Flag = On Or Rate Demand 
ID Return = 0 Or (All Brakes 
On = Off And All Brakes On 
LP = On) 

[ERR JNT] = OFF 
[DISP ELAPsl = 0 

T [JNT Consis] = ON 
CNTL ERR Caution 
Flag = OFF 

E Perform Joint 
Consis Correlation 
(Fig. 3.3.8.21-4) 

Figure 3.3.8.21-3. Consistency Check 

10/16/79 
3.3.8.21-8:.: 



IF JNT Rate 
Match ~ Off 

[ERR JNT] ~ Off 

NT Rate Match 
On 

T [DISP ELAPS] ~ 0 
[JNT Consis] ~ On 
CNTL ERR Caution 
Flag ~ Off 

E 

T [JNT DISP] ~ 
[JN~' DISP UNL] 

IF Vern Seal 
REQ ~ On 

[CNTL ERR L1'] ~ [CNTL ERR] 
[MOT Rate F:ilt LP] ~ [MOT Rate F:ilt] 
[Rate INC LP] ~ [Rate INC] 
[Joint Angles LP] ~ [Joint Angles] 
[MOT Speed CMD LP] ~ [MOT Speed CMD] 

Perform Sing~e 
Joint Check 
(Fig. 3.3.8.21-6) 

[JNT DISP] ~ 
[JNT DISP Load 
VERN] 

[JNT DISP] ~ 
[JNT DISP Load 
Coarse] 

Figure 3.3.8.21-4. Joint Consis Correlation 

10/16/79 
3.3.8.21-9 
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F12-(Fil tl GaIn) (MCIU Frame ID Change) /Filtl Time Con 

F11=1-(F12/Fi1tl Gain) 

F22=(Filt2 Gain)(MCIU Frame ID Change)/Filt2 Time Con 

F21=1-(F22/Filt2 Gain) 

F32=(Filt3 Gain) (MCIU Frame ID Change)/Filt3 Time Con 

Figure 3.3.8.21-5. Consistency Filtering 

10/16/79 
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CNTL ERR Caution 
=CNTL ERR ANNliN 

IF (TACH Fail FlagK=Off And Tach Fail 

Flag LPK=On) Or (Encoder CHK FlagK= 

Off And Encoder CHK LPK=On) Or ABS 

(CIITL ER%) < ERR THRESHK Or Sign 

(Rate IIICK)=Sign(CNTL E~) Or 

Encoder CHK FlagK=On Or Tach Fail 
FlagK = On 

JilT ConsisK = On 

UERR JNTK = Ofr 

DISP ELAPSK = 0 

Figure 3.3.8.21-6. Single Joint Check 

RVJ.I Alarm Flag = On ERR 
JNTK=On CNTL ERR ANNUli 

;:;; On 

W~ 
• 0 
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~52: 
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, 

[Tach Fail Flag LP] = 
[Tach Fail Flag] 

I 
[Encoder Chk LP] = 
[Encoder Chk Flag] 

I 
Consis Flag LP = 
Consis Flag 

I 
All Brakes On LP = 
All Brakes On 

Figure 3.3.8.21-7. Saving 

10/16/79 
3.3.8.21- 12 
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A. DATA BASE DEFINITIONS 

A.I SM COMPOOL ORGANIZATION 

All SM tables and buffers are listed and described in Appendix A.2. Each 
of these tables and buffers reside in one of the SM Compool's defined below. 
The contents and organization of the SM Compool's are determined in such a way 
that the simplicity and efficiency of the SM code is enhanced. 

COMPOOL Name *** 

*CSC SCMT 

*CSC AXX SCAT 

*CSC XX SCML 

CSA SM CMT 

CSC C:MT SCM - -
CSS SP CMT 

CST TM CMT 

CSB PBD CMT 

CSM AM CMT 

CSZ ICC CMT 

CSZ SM COMN BUFR - - -
CSD RTC CMT 

CDD MDT UI 

SHD HYB DISPATCH 

CSC MM DIR 

Contents 

Special Processes Scaling Cross 
Reference Table (SXT) 

SCM Text Dictionary (SCMT) 

SCM Address Table for list number XX 

SCM List and SCM SXT for list number 
XX 

Basic Processes CMT 

SCM display parameters 

Special Processes Parameters: 
includes SP Exec parameters and 
SP parameters set by OPS 
initialization/cleanup 

Table Maintenance display parameters 

Payload Bay Doors display parameters 

Antenna Management display parameters 

ICC input buffers and flags 

SM Mass Memory Common Buffer 

Display Remote Text COMPOOL 

Multiple Discrete Text (Displays 
Compool 

SM Hybrid Dispatcher 

SCM MM DIRECTORY 

* = Preprocessor Generated 
** Preprocessor Initialized 

Appendix 
A.2 Reference 

A.2.13 

A.2.15 

A.2.14 

A.2.14 

A.2.11.1 

A.2.11.2 

A.2.11. 3 

A.2.11.4 

A.2.11.5 

A.2.11.6 

A.2.11.7 

A.2.25 

A.2.22 

*** = The third character of each Compool name is the functional ID of the 
area using that Compool-reference Section I, discussion of name standards. 
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COMPOOL Name*** 

*CSA DART 

*CSA INB 

*CSA IXP 

*CSA SXT 

*CSA PPB 

*CSA CDA 

*CSA PIT 

*CSA LIT 

*CSA PCT 

*CSA SAT 

**CSS COT 

A.l (Cont'd.) 

Contents 

Basic Processes Data Acquisitiop 
Read Table (DART) 

Basic Processes Input Buffer (INB) 

Input Buffer to PPB Cross Reference 
'J'able (IXP) 

Basic Processes Scaling Cross 
Reference Table (SXT) 

Parameter Processing Buffer (PPB) 

Current Data Array (CDA) 

Parameter Information Table (PIT) 

Limit Sense Table (LIT) 

Precondition Control Table (PCT) 

Precondition Group Table (PGT) 

Scaling Table (SAT) 

Constants Table - Values to be used 
by Special Processes and EMS 

Constants Table - Header information 
and pointers used by 'rable mainten
ance 

" 

CSS SPINB Special Processes Input Buffer (SPINB) 

CSS SPOB :3pecial Processes Output Buffer 
(SPOB) 

CSS DDT Display Downlist Table (DDT) 

CSS_DAR'l' Special Processes 
Head Table 

* = Preprocessor Generated 
**= Preprocessor Initialized 

(DART) 
Data Acquisition 

Date 10/16/19 
Page A-3 

Appendix 
A.2 Reference 

A.2.3 

A.2.10 

A.2.4 

A.2.13 

A.2.2 

A.2.7 

A.2.1 

A.2.8 

A.2.5 

A.2.6 

A.2.9 

A.2.12 

A.2.12 

A.2.17 

A.2.l6 

A.2.18 

A.2.3 

***The third character of each Compool name is the functional ID of the area 
using that Compool - reference section 1, discuBsion of name standards. 
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COMPOOL N8Jlle*** 

*CSP PLC 

CRB MCI 

**CRI LVC 

CRA TE 

CRD CIL 

CRE MCO 

CRT DIS 

A.l (Cont'd) 

Contents 

Payload Control General cross 
reference Table (GXT) 

Payload Control Discrete Infor
mation Table (DIT) 

Payload Control Analog Infor
mation Table (ANIT) 

Payload Control Channel Status 
Table (CST) 

RMS Input Data from MCIU 

RMS Level C Constants 

RMS Working Data Compool 

RMS Constants and I-LOAD Data 

RMS Output Data to MCIU 

RMS Pre-stored Auto Sequence 
Data 

RMS Dispatcher Compool 

* = Preprocessor Generated 
** = Preprocessor Initialized 

Date 10/16/79 
Page A-4 

Appendix 
A.2 Reference 

A.2.19 

A.2.20 

A.2.2l 

A.2.24 

A.2.30 

A.2.31 

A.2.32 

A.2.33 

A.2.34 

A.2.35 

A.2.36 

*** = The third character of each Compool name is the functional ID of 
the area using that Compool - reference Sectionl, discussion of 
name standards. 
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A.2 TABLE DEFINITION 

Date 10/16/79 
Page A-5 

Many tables and buffers referenced in the previous sections are built by the 
SM offline preprocessor. The contents of these tables can be updated during 
ground turnaround operations and some of the tables (i. e., the Constants Table, 
the Parameter Information Table, and the Limit Table) can be changed inflight via 
the Table Maintenance SPEC. 

These tables and buffers, utilized by several SM functions, reside in the SM 
COMPOOL's but are not compiled with the executable programs. 

Each table or buffer is presented in the remainder of this section by means 
of a description, overview of table/buffer organization and a description of the 
contents of a typical entry. 

Figure A.2-l is a cross-reference between the SM Basic Processes tables and 
the SM processors in which the tables are used. 

OF THE REPRODUCIBI1,l'~~,\ .1 

ORIGINAL PAGl'} 1>.) POOR 
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BOOK: OFT SM Detailed Design Specification 

A.2.l Parameter Information Table (PIT) Compool: CSA PIT 

10/16/79 
A.2.l::'i 

REPRODUCII3ILITY OF THE 
ORIGINAL PAGE IS POOR 

The PI'I' contains information used to perform the limit sense, false alarm 
avoidance and annunciation functions on those parameters that have limits de
fined. There is an entry for each parameter that has limits defined with an 
additional entry for parameters with dual limit sets. 

• A different PIT exists for analogs, discrete parents and engineer
ing unit parameters. 

• Each PIT is di.vided into three sectionB for 5 sis, 1 sis and 
.5 sis parameters respectively. 

• 5 sis and 1 sis sections have an entry for each FDA'd parameter 
acquired at that rate. 

• .5 sis sections have an entry for each FDA'd parameter at that 
rate, however this section is further divided into two sub
sections such that: 

subsection one has an entry for each .5 sis parameter 
acquired in Data Acquisition cycles 1-5. 

subsection two has an entry for each .5 sis parameter 
acquired in Data Acquisition 6-10. 

The discrete PIT contains parent word entries for FDA discretes only. The 
discrete measurement subentry index points to a table of entries containing FDA 
information for individual discretes contained within the parent words. 
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No. Of Entries No. Of Entries No. Of Entries 
In 5 sis In 1 sis In 1 st .5 sis 
Section Section Section 

No. Of No. Of No. Of 
Samples In Samples In Samples In 
5 sis PPB 1 sis PPB 1 st .5 sis PPB 
Section Section Section 

Entry For Parameter 1 

Entry For Parameter 2 

Entry For Parameter N 

Flight Software 

Date 10/16/79 
Rev 
Page A.2.1-2 

No. Of Entries 
In 2nd .5 sis 
Section 

No. Of 
Samples In 
2nd .5 sis PPB 
Section 

I'" 

5 sis 
--- .- Typical Entry 

(See Next Page) /', 

1 sIs 

} , 1 st 
Half 

> . 5 sis 

} 2nd 
Half .. 

Parameter Information Table (PIT) 
(A Similar Table Exists For Analog, EU And Discrete Parents) 

Figure A.2.1-1 
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,.---

Flight Software 

Date 10/16/79 
Rev 
Page A.2.1-3 

Parameter I D I Active Limit Set 

Number Of Limit Sets 
1---

Limit Table Index 

Max N Count I Current N Count 

1---

Index To Application FMPT 

Hard Alarm FDA 
I=ail Inhibit Bypass 
Indicator Indicator Indicator 

1---

Limit Sense High Indicator Limit Sense Low Indicator 

Analog/EU Typical Entries In PIT 

MASK 1 1 MASK 2 I Parameter Count 

E
-Number Of Parameters 

Discrete Measurement 
Subentry Index 

Limit Status 

Figure A.2.1-2. Discrete Parent Word Typical Entry In PIT 
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Entry For Parameter 1, Parent 1 

Entry For Parameter 2, Parent 1 

~ 1 
Parent 

> Word 1 
Entries 

Entry For Parameter M, Parent 1 

Entry For Parameter 1, Parent 2 

Entry For Parameter 2, Parent 2 

~ ~ 
Parent 

Word 2 

Entries 

Entry For Parameter M, Parent 2 

\ II 

Entry For Parameter 1, Parent N 

Entry For Parameter 2, Parent N 
Parent 

~ ~ 
> Word N 

Entries 

Entry For Parameter M, Parent N 

- Parameter I D 

Flight Software 

Date l0/16/79 
Rev 
Page A.2.1-4 

Typical Entry 

1 Bit Location In Parent 

Active Limit Set I Limit States 

Max N Count I Current N Count 

Index To Application FMPT 

Hard Annunciation FDA 
Fail Inhibit Bypass 
Indicator Indicator Indicator 

Number Of Limit Sets 

Figure A.2.1·3. Discrete Measurement Subentry Table 
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# 

1 

2 

1 

2 

3 

4 

6 

7 

8 

9 

ITEM' 

Analog, EU, Discrete 
Parent PIT Header 

Number of entries in 
each s/s section 

Number of samples buff
ered in PPB for each s/s 
section 

Analog/EU Typical 
PIT Entry 

Parameter - ID 

Active Limit Set 

Number of Limit Sets 

Limit Table Index 

Max Noise (N) Count 

Current Noise (N) 
Count 

FMPT INDEX 

~ard Fail Indicator 

~nunciation Inhibit 
Indicator 

HALlS NAME 

CSAS PITA NUM ENTRIES(Analog 
CSAS=PITE=NUM=ENTRIES(EU) 
CSAS PITP NUM ENTRIES 
(Discret; Pa;ent) 

CSAS PITA NUM SAMPLES 
CSAS-PITE-NUM-SAMPLES 
CSAS=PITP=NUM=SAMPLES 

CSAS PITA PARM ID 
(Analog)- -

CSAS PITE PARM ID 
(EUT - -

CSAS PITA ACT LIM SET 
CSAS=PITE=ACT=LIM=SET 

CSAS_PITA_LIM_SET 
CSAS_PITE_LIM_SET 

CSAS PITA LIM TAB INDEX 
CSAS_PITE=LIM=TAB=INDEX 

CSAS PITA MAX N CT 
CSAS=PITE~=N=CT 

CSAS PITA CUR N CT 
CSAS=PITE=CUR=N=CT 

CSAS PITA FMPT INDEX 
CSAS=PITE=FMPT=INDEX 

CSAS PITA HARD FAIL 
CSAS-PITE-HARD-FAIL 
CSAS-PITA-ALARM' INH IND 
CSAS =PITE = ALARM = INH = IND 

TABLE NAME: __ --'-PI"'T~ _______________ _ 

TABLE ENTRY CONTENTS 

DESCRIPTION 

An array of 4 elements glvlng the number of entries in the 5 s/s, 1 s/s, 
1st .5 s/s and 2nd .5 s/s sections of the PIT. Initial Values - Level; 
C dependent. 

An array of 4 elements glvlng the number of samples buffered in half 
the PPB for each of the parameter entries of the 5 s/s, 1 s/s, .5 s/s 
and 2nd .5 s/s section of the PIT. 

Initial Values - (5, 1, 1, 1) 

Seven character parameter ID reduced to an integer value. 

Initial Value - Level C dependent. 

Current limit set as selected by precondition processing. Initial 
Value - 1 

Number of limit sets defined for parameter (one to three). Initial 
Value - Level C dependent. 

Relative location of limit table entry for parameter from beginning 
of limit table block. 

Initial Value - Level C dependent. 

Noise Filter upper limit to be usel in False alarm avoidance. Initial 
Value - Level C dependent. 

Current count for either successive out of limits or in limit occur
ences. Initial Value -0. 

Index into the Application Fault Message Parameter Table. 

Initial Value - Level C dependent 

"Hard Fail" Indication ('N' count reached) Initial Value _ off. 

Indication that all annunciation applicable to this parameter is 
inhibited. Initial Value - off. 
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ARRAY(4) 
INTEGER 
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10 

11 

12 

1 

2 

3 

4 

5 

6 

1 

2 

3 

ITEM 

FDA Bypass Indicator 

Limit Sense High 
Indicator 

Limit Sense Low 
Indicator 

Discrete Parent 
~c~l PIT Entry 

I No. of Parameters 

I Mask 1 

I Mask 2 

Parameter Count 

Discrete Measurement 
Subentry Index 

Limit Status 

Discrete Measurement 
Subentry Table Typical 
Entry 

Parameter ID 

Bit Location in Parent 

Active Limit Set 

TABLE NAME: PIT (con't) 

\ 

HALlS NAME 

CSAS_PITA_BYPASS_IND 
CSAS_PITE_BYFASS_IND 

CSAS PITA LIMIT HIGH 
CSAS=PITE=LIMIT=HIGH 

CSAS PITA LIMIT LO 
CSAS=PITE=LIMIT=LO 

CSAS_PITP_NUM]ARMS 

CSAS_PITP_MASKl 

CSAS ]ITP _ MASK2 

CSAS_PITP_PARM_CT 

CSAS PITP DISCRETE SUB 
INDEX - --

CSAS_PITP_LIMIT STATUS 

CSAS_PITS_PARM_ID 

CSAS_PITS_BIT_LOC 

CSAS_PITS_ACT_LIM_SET 

TABLE ENTRY CONTENTS 

DESCRIPTION 

Indication that parameter should not be subjected to FDA processing. 
Set by Precondition Processing during group warmup. 

Indication that a parameter has failed the high limit check. 
Off - within high limit (Initial Value) 
On - exceeded high limit; Initial Value - off 

Indication that a parameter has failed the low limit check. 
Off - within low limit (Initial Value) 
On - failed low limit 
Initial Value - off 

The number of FDA discretes contained within the 
parent word (ranges from 1 to 16). Initial Value - Level C dependent. 

A map of bits to be FDA'd (significant bits) in the parent word. 
Initial Value - Level C dependent. . 

in the parent word. Initially· 
If a measurement has 
represent the Prime limit 

A map of expected values of the FDA bits 
set to the "should be" (desired) states. 
multiple limits, the initial value should 
set. Initial Value - Level C dependent. 

The number of FDA discretes within the parent word that have reached 
their max N count. Initial Value - a 

Points to first entry in Discrete Measurement Subentry Table for this 
parent. 

A map of limit statuses of the FDA bits in the parent word. On - fai~ 
limits; off - within limits. Initial Value - all a's. 

Seven character parameter ID reduced to an integer value. Initial 
Value - Level C dependent. 

The bit position occupied by this parameter in its parent word. 
Initial Value - Level C dependent. 

Current Limit Set as selected by precondition processing. Initial 
Value - 1. 
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Limit States 

Max Noise (N) count 

Current Noise (N) count 

I NUlllber of Limit Sets 

FMPT_INDEX 

Hard Fail Indicator 

Annunciation Inhibit 
Indicator 

FDA Bypass Indicator 

TABLE NAME: PIT (cont'd) 

HALlS NAME 

CSAS_PITS_LIM_STATES 

CSAS_PITS_MAX_N_CT 

CSAS_PITS_CUR_N_CT 

CSAS_PITS~~,-LL~_SET 

CSAS_PITS_FMPT~NDEX 

CSAS_PITS_HARD_FAIL 
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TABLE ENTRY CONTENTS 

DESCR IPTION 

Predefined comparison states of a discrete. Three bit positions are 
defined. to a110;·; for a !!!axi!!l1...!!!!. of tr.2."ee limit sets ~ Ini t.ially each 
limit is set to the "should be" (desired) state. Initial Value -
Level C dependent. 

Noise filter upper limit to be used in false alarm avoidance. 
Initial Value - Level C dependent. 

Current count for either successive out of limits or in limits occur
rences. Initial Value - O. 

Number of limit sets defined for this parameter. Initial value -
Level C dependent. 

Index into the Application Fault Message Parameter Table. 
Initial Value - Level C dependent. 

"Hard Fail" indication ('N' count reached). Initial Value - off. 

Indication that all annunciati'on applicable to this parameter is in
hibited. Initial Value - off. 

Indication that parameter should not be subjected to FDA processing. 
Set by Precondition Processing during group warm up. 
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BOOK: OFT SM Detailed Design Specification 

A.2.2 . Parameter Processing Buffer (PPB) Compooi: CSA PPB 

10/16/79 
A.2.2-1 

The PPB contains an entry for each parameter that is to be limit sensed. 
It contains PCM Master Unit, interapplication and software generated para
meters. The .PPB is divided into two portions wi.th each portion containi.ng one 
second of data such that data acquired in data acquisition cycles 1-5 is the 
first half of the PPB and data acquired in data acquisition cycles 6-10 is in 
the second half. Each buffer half contains one second of data samples for the 
5 and 1 s/s parameters. .5 sis parameters are split between buffer halves such 
that the . ~5 sis parameters acquired in data acquisition cycles 1-5 are in th~ 
first portion of the PPB and the .5 s/s parameters acquired in data acquisition 
cycles 6-10 are in the second portion of the PPB. The SM offline preprocessor 
ensures that acquisition of 1 sis and .5 sis parameters is evenly distributed 
across the 10 Data Acquisition read cycles. Reference Section A.2.3 (DART). 

Each :portion of the PPB is mapped to the PIT such that there is a 5 s/ s 
and 1 sis entry in each PPB half for each 5 sis and 1 sis entry in the PIT. 
There is a .5 sis entry in each PPB half for the .5 s/s entries in the PIT 
corresponding to that second of data. 

For parameters with dual limits there will be two separate but contiguous 
entries in the PPB as if they were different parameters. This is done to pre
serve the validity of the PPB-PIT mapping scheme so that the FDA process can 
efficiently index into both tables. 
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No. Entries No. Entries 
In 5 sIs In 1 sIs 
Section Section 

Header 
No. Samples No. Samples 
In 5 sIs 1 sIs 
Section Section 

Entry 1 

5 sIs Entry 2 

Entry n 

Entry 1 

1 sIs Entry 2 

Entry m 

Entry 1 

.5 sIs Entry 2 

Entry p 

Discretes 

No. Entries No. Entries 
In 5 sIs In 1 sIs 
Section Section 

Header 

No. Samples No. Samnles 
In 5 sIs 1 sIs 
Section Section 

Entry 1 
5 sIs 

Entry n 

Entry 1 
1 sIs 

Entry m 

Entry 1 
.5 sIs 

Entry p 

EU 

No. Entries No. Entries 
In 5 sIs In 1 sIs 
Section Section 

Header 
No. Samples No. Samples 
In 5 sIs 1 sIs 
Section Section 

Entry 1 
5 sIs 

Entry n 

Entry 1 
1 sIs 

Entry m 

Entry 1 
.5 sIs 

Entry p 

PPB = First Half 

No. Entries No. Entries 
In lst.5 sIs In 2nd .5 sIs 
Section Section 

No. Samples No. Samples 
lst.5 sIs 2nd.5 sIs Index To 
Section Section Section 2 ___ ",:ypical En~_ -------

Value 1 Status 
Each Entry Contains -. "2 " 
Value (16·Bit PCM) 
And Status (16·Bits) "3 " 
For Samples 1·5 "4 " 

"5 " 

Each Entry Contains 16·Bits - -16·Bits 
Value (16·Bit PCM) ... --
And Status (16·Bits) H Value I For Sample 1 Status 

Each Entry Contains 
Value (16·Bit PCM) ~ Value I Status And Status (16·Bits) 
Sample 

PPB = First Half 

No. Entries No. Entries 
In lst.5s/s In 2nd .5 sIs 
Section Section 

No. Samples No. Samples 
lst.5 sIs 2nd .5 sl, Index To 
Section Section Section 2 

Each Entry Contains 
Parent Value (16·Bits) 

~ 
Parent 

And Status (16·Bits) Value 1 Status 
For Samples 1·5 

"2 " 

"3 " 
Same As Above For 
Sample 1 "4 " 

"5 " 

Same As Above For 
16·Bits 16-Bits 

Parent Parameter Sample 

PPB = First Half 

No. Entries No. Entries 
In lst.5 sIs In 2nd .5 sIs 
Section Section 

No. Samples No. Samples 
Index To lst.5 sIs 2nd.5 sl, 

Section Section Section 2 

Each Entry Contains Value 
(32·Bits) And Status (16·Bits) 
For Samples 1·5 

Each Entry Contains Value ~ Value I Status 
(32·Bits) And Status (16·Bits) 
For Sample 1 

32·Bits 16·Bits 

Each Entry Contains Value 
(32·Bits) And Status (16·Bits) 
For The Parameter Sample 

Figure A.2.2-1. Parameter Processing Buffer 
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PPB = Second Half 

-
5 sIs Samples 6· 10 

-

1 sIs Sample 2 

-
.5 sis Parameter Sample 

-

5 sIs I-- Samples 6· 1 0 

ls/s- Sample 2 

.5 sIs - Parameter Sample 

-
5 sIs Samples 6· 1 0 

-

r-
1 sIs Sample 2 

r-

.5 sIs Parameter Sample 
I-
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ITEM 

I Analog PPB Header 

1 Number of entries in 
each s/s section 

2 Number of samples 
buffered in PPB for 
each s/s section 

3 Section Two Pointer 

Analog PPB 

1 Parameter Value 

2 Parameter Status 

Discrete PPB Header 

1 Number of entries in 
eaoh s/s section 

2 Number of samples 
buffered in PPB for 
each s/s section 

3 Section Two Pointer 

Discrete PPB 

1 Parameter Value 

2 Parameter Status 

EU PPB Header 

1 Number of entries in 
each s/s section 

2 Number of samples 
buffered in PPB for 
each sis section 

3 I Section Two Pointer 

HALlS NAME 

CSAS_PPBA-NUM_ENTRIES 

CSAS_PPBA_NUM_SAMPLES 

CSAS_PPBA_SECTION_TWO 

CSAS _PPBA _V AIUE 

CSAS_PPBA_STATUS 

CSAS~PBP_NUM_ENTRIES 

CSAS~PBP_NUM_SAMPLES 

CSAS_PPBP_SECTION_TWO 

CSAS~PPBP_VAIUE 

CSAS_PPBP_STATUS 

CSAS_PPBE_NUM_ENTRIES 

CSAS_PPBE_NUM_SAMPLES 

CSAS-YPBE_SECTION_TWO 

TABLE NAME:. ____ ~PwP~B~ ________________________________ __ 

TABLE ENTRY CONTENTS 

DESCRIPTION 

An array of 4 elements glvlng the number of entries in the 5 s/s, 
1 s/s, 1st .5 s/s and 2nd .5 s/s sections of the analog PPB. Initial 
Value - Level C dependent. 

An array of 4 elements glvlng the number of samples buffered for each 
of the parameter entries of the 5 s/s, 1 sis, 1st .5 s/s and 2nd 
.5 s/s sections of the analog PPB. Initial Value - (5, 1, 1, 1) 

An index to section two (the 2nd half) of the Analog PPB. 

Parameter sample PCM value. Initial Value - 0 

Status associated with the corresponding parameter sample. 
Initial Value - HEX'4000' (Invalid I/O). 

Same as corresponding entry of analog PPB header. 

Same as corresponding entry of analog PPB header. 

I Same as corresponding entry of analog PPB header. 

Parent word sample value. Initial Value - 0 

Status associated with the corresponding parent word sample. 
Initial Value - HEX' 4000.' (Invalid I/O). 

Same as corresponding entry of analog PPB header. 

Same as corresponding entry of Analog PPB header 

Same as corresponding entry of Analog PPB header. 
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ARRAY (4) 
INTEGER 

ARRAY (4) 
INTEGER 

INTEGER 

INTEGER 

BIT (16) 

ARRAY (4) 
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ARRAY (4) 
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INTEGER 

BIT (16) 
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MEMBE~ NAME C~eMCI 
C 
r 

2 CRRB_JNT_REQ_WRP BITtl), 
'-
C ,. ... 
C 
(" 
C 

C 
Z CRBB_JNT_REQ_WRY BIT(l), 

( 
C 
C 
r 
;.. 

C 

C 
2 CR BB_JNT_RE ,_ WPR BITt U, 

~ 
'-c 
r 
c 
C 

2 CPRB_SINGl_DIR_DCS 8IT(I), 
r 
>..-

C 
C 
C 
C 
C 

C 
2 CRBB_S INGL_DIR_NEG SITO), 

C 
C 
r 

C 
C 
C 

C 
? CR8B_EE_TEMP_RFQ 8IT(1', 

C 
C 
C 
r 

C 
r 

C 
2 CRBB_OC_WDt_P~PITY 6IT(1), 

C 
C 
C 

C 
1 CR?V_\<!fJRD33, 

C 
r 

2 CRBV_DC_WO?_~OOR BIT{5), 
~ 

C 
[ 

MML#- V72K3012J 

{MCIU/R'CO} 
ITEM-WRIST PITCH JCINT SELECT DISC. 
FSSR-JNT S~ I>-JRP 
DESC-~RI~T PITCH JOINT SELECT 

l=SHFCTfD 
~Ml#- V72K3013J 

!MCIi.JRCflj 
ITE~-WRIST YAW JOINT SELECT DISC. 
FSSR-JNl SW ~..,fRY 
OESC-WRIST y~W JOINT SELECT 

l=SELECTED 
~ML#- V72K3014J 

(Mfll/R'CD) 
ITEM-WRIST ROLL JOINT SELECT DISC. 
FSSR-jNT SW WRR 
DESC-WRIST ROLL JCINT SELECT 

l=SElECTED 
MML#- V72K3015J 

(MCIL/RCI)' 
ITEM-SI~rlE D[RECT DRIVE POSITIVE 

D I $~ RET!:: 
FSSR-SINGl erR DRIVE POS FLAG 
~ESC-S{NGlE DIRECT DRIVE-POSITIVE 

1=SElECTED 
MMl#- V72K3020J 

(~CIU/RCO' 
ITEM-SINGLE DIRECT DRIVE NEGATIVE 

DISCRETE 
FSSR-SINGl DIR DRIVE NEG FLAG 
OESC-S!NGl!_DIRECT_ORIVE:NEGATIVE 

L=SElECTED 
MML#- V72K3021J 

(MeIlJ/RCD) 
ITEM-END EFFECTOR TEMP JOINT SELECT 

DISCRETE 

b~~~:~~6-~~F~t16~M~EMP JOINT SELECT 
l-::SELECTED 

MML~- V72K3016J 

ITEM-
FSSR-
OESC-D&C WORDl PARITY 
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DESC-PACKEO DISCRETES FROM O&C PANEL 
~Ml#- V54M3433P 

ITEM-
FSSR-
DESC-D&C wnRD2 ADDRESS 
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05930040 
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059500A8 
059600A B 
059700AB 
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060000AB 
060100A6 
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060600AB 
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063100\8 
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063700A8 
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MEMBER NAME CRBMCI 
( 

C 
2 CRBP,_SINGL_JI\!T_RfQ P,IT(l), 

C 
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C 
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C 
~ CRBB_DIRECT_REO PITII}, 

C 
C 
r 

C 
r - 2 CRRB_OPR_CMD_REQ BIT(1), 
C 
C 
C 
r 

t 
r" 
C 

2 CR BB_AUTO_l._R:=:Q E IT (I 1 , ,.. 
'-
C 
C 
C 
r 
C 
C 

2 CRBB_AUTO_Z_REQ EIT!l), 
C 
C 
C 
r 

C 
r 
C 
C 

2 CRBB_AUTO_3_REC 8ITtl), 

C r 

C 
r 

C 
C 

C 
Z CRBB_AUTC_4_REQ BITt l', 

C 
C 
r .... 
C 
{' 
C 

2 CRBB_TEST_REQ eIT(l', 
C 
C 

\ 
\ 

/ 

l"ML #-

(MCIL/Pcr)) 

none 
~e9-d' 

ITEM-SINGLE JOINT MODE SELECT 
DISCRETE 

FSSR-S I !\lGl F _JOI NT_MflDE_REQ 
CfSC-SI~GLF MODE SELECT 

l=SELECTED 
~PL#- V7ZKZ979J 

ITEM-
FSSR-
DESC-DIRECT ~CCE_SElECT 

l=SELE'CTED 
MMLfl-

(MCIU/RCD) 

V72K2980J 

ITEM-OPER ~ Tnq !:"OMM \NO Me DE SELE!:" T 
DISCRETE 

FSSR-CPR !:"MO MODE REQ 
OESC-OPR-CMO-SELEtT 

l-=SEL EC TED 
MMl#- V7ZK2970J 

IMCtU/RCD) 
ITEM-~UTO SEQUENCE 1 MODE SELECT 

DI S':RFTE 
FSSR-~UTO SEQ MODE SEl 
OESC-ALIO~ATlt SEQUENCE MODE SELECT 

i=SElECTEO 
f'lML #- V72K29 71 J 

(~CIU/RCD) 
ITEM-AUTO SEQUENCE 2 MODE SELE~T 

DISCRETE 
FSSR-ALTO SEQ MODE SEl 
DESC-AUTOMATIC SEQUENCE MODE SELECT 

i=SELECTED 
MML#- V72K297ZJ 

{Me[U/RCO) 
ITEM-AUTO SEQUENCE 3 MODE SELECT 

01 StRETE 
FSSR-ALTC SEQ MODE SEl 
DESC-AUTC~!TIC SEQUENCE MODE SELECT 

1= SELEe TEO 
MMU#- V72K2973J 

(MCIU/RCD) 
ITE~-\uTr SEQUEN~E 4 MODE SELECT 

DISCRETE 
FSSR-~UTO_SEQ_MOOE_SEl 
OESC-AUTOMATIC SEQUENCE MODE SELECT 

1:5EL ECTED 
MML /#- V 72 K2 914J 

(MC lU1RCf). 
ITEM-TEST MODE SELECT DISCRETE 

.. ~., 

/'/ 

065000AD 
065100\B 
065200AB 
0653004B 
o 65400A B 
065500AB 
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ff ITEM 

EU PPB 

1 Parameter Value 

2 Parameter Status 

TABLE NAME: PPB (cont'd) 

\ 

TABLE ENTRY CONTENTS 

HALlS NAME OEseR IPTION 

CSAS ]PBE _VALUE Parameter Sample Value. Initial Value - 0 

CSAS_PPBE_STATUS Status associated with the corresponding parent word 
sample. Initial Value - 'HEX '4000' (Invalid I/O). 
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ATTRIBUTES 

INTEGER 

BIT (16) 
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Page A.2.3-1 

A.2.3 Data ACquisition Read Table (DART) Compool: CSA DART (Basic) 
8SS DART (Special Processes) 

The Data Acquisition Read Table provides the information required to read 
the proper words from the PCM master unit and Payload.MDMs. A unique DART 
exists for Basic Data Acquisition and Special Processes Data Acquisition. The 
Basic Data Acquisition DART is mission dependent and therefore built by 8M off
Ene Preprocessor. The Special Processes Data Acq'lisition DART is not mission 
dependent and is hand generated. 

The table is o;rtganized into 10 sections corresponding to the 10 read cycles 
per SM processing cycle (2 seconds). Each section consists of an entry for each 
read to l)e performed for that cycle and is sorted by device type. The number of 
reads per cycle, the address and the number of contiguous words to be read must 
be determined from Level C specifications. The SM Offline Preprocessor constructs 
the DART such that acquisition of .5 sis and 1 sis parameters is evenly distri
buted across the 10 read cycles. 

All Payload MDM data is read at least once per second via FCOS fixed BCE 
programs. If any Payload MDM data is required at 5 sample per second, then all 
Payload lIIDM data is r~ad at 5 samples per second. There is one BCE element per 
card on the MDM and it reads all data on that card from the first required param
eter through the last required parameter on that card. Thus, extra 'dummy' param
eters may be acquired for more efficient reads. The DART (and IXP) entries for 
Payload MDM data is set up to screen and move required data only at the requested 
rate. The 'dummy' parameters are not moved from the input buffer. 

Rri~PROnT]CI1,1Ir,n'Y (W Tlll!; 
,,- ' 'n" r, ,.\ I'''' Door:> OIZICINA1..J tn,\.;l'.1 ,::) J, :\, 

-
No. No. 

PLMDM Index No. PMU PLMDM Index No. PMU PLMDM 
5 SIS To Entries Entries Entries ----- -_ .. _- ----- To Entries Entries Entries 
Flag In Cycle 1 In Cyclll 1 In Cycle 1 In Cycle 10 In Cycle 10 In Cycle 10 

Entries For Read Cycle 1 

" " " " 2 
" " " " 3 
" " " " 4 
" " " " 5 
" " " " 6 -
" " " " 7 
" " " " 8 
" " " " 9 
" " " " 10 

-
Typical Entry 

I PMU Br" ':"d Fl., 
________ ~ ______________ -L ______ __ 

Input Buffer Displacement Device Address Read Length 

Figure A.2.3-1. Data Acquisition Read Table (DART) 
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# ITEM 

DART Header 

1 Payload 5 sis 

2 Index to Section 

3 No. PMU Entries In 
Section 

4 No. PLMDM Entries in 
Section 

Typical DART Ent:;:;y: 

1 PMU BITE READ FLAG 

2 Device Address 

3 Read Length 

4 Input Buffer (INE) 
Displacement 

TABLE ENTRY CONTENTS 

HALlS NAME DESCRIPTION ATTRIBUTES 

CSAS_DART_PL5SS IPayload MDM 5 Sample per second Flag, ON= 5 Sample per second data Bit 16 

CSAS_DART_INDEX IRelative location of first entry for the section Integer 
(16 Bits) 

CSAS_DART_NUM_PMU_ENTRIES INumber of PMU entries in section Integer 
(16 Bits) 

CSAS_DART_NUM_PLMDM_ENTRIES INumber of PLMDM entries in section Integer 
(16 Bits) 

CSAS _DART _BITE_READ 

CSAS _DART _DEV _ ADDR 

CSAS_DART_READ_LNGTH 

CSAS _DART _INB JNDEX 

'Flag for PMU BITE Read Ol=PMU BITE Read Entry 12 Bits 

Level C PMU RAM address or null if PL MDM Data 114 Bits 

No. of contiguous 16-bit words to be read. I 6 Bits 

Displacement index into input buffer. The input buffer address as passed I 9 Bits 
Ito FCOS plus this value is the target location for retrieved data. 

TABLE NAME: DART 
--~----------------
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10/16/79 
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A.2.4 Input Buffer to PPB Cross-Reference Table (IXP) Compool: CSA IXP 

The IXP provides the information required to move data read from the PCM 
Master Unit, PIMDM's, and Interprocess COMPOOLs to the proper position in the 
PPB or CDA. The IXP is divided into two main sections. 

1. A section representing data acquired from the PMU and PIMDM:' s . 
2. A section representing data acquired from other functional areas. 

Each of the main sections is organized by the source of the data, READ cycle, 
and order of the data in the input buffer or COMPOOL. There is an IXP entry for 
every word read from the PMU, PIMDM, and interproeess COMPOOLs. 



Index Pointer 1 No. Entries 1 ____ I Index Pointer I No. Entries 
To Sect. 1 In Sect. 1 To Sect. 10 In Sect. 10 _.. . 

PMU And PLMDM Entries For Read Cycle 1 
_.-. 

" " " " " 2 

" " " " " 3 

~~ ':;.. 

" " " " " 10 

Index Pointer I No. Entries I 
To Sect. 1 In Sect. 1 

/'ndex pOinter/ No. Entries 
To Sect. 10 In Sect. 10 

Interprocess Entries For Read Cycle 1 

" " " " " 2 

" " " " " 3 

~ 

1 ____ 1----1° I 

10/16/79 
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Typical Entry In PMU/PLMDM Section 

FDA I I Dual I IND Type Limits IND Rate 

PPB/CBA Index Pointer 

Typical Entry In Interprocess Section 

FDA I Type I Dual 
IND Limits IND 

PPB/CDA Index Pointer 

Parm's Interprocess Com pool Addr. 

Status Interprocess Compool Addr. 

Figure A.2.4-1.lnput Buffer To PPB Cross-Reference Table (lXP) 

6// 

Rate 



~ 
~ 

~' 

fI 

1 

2 

1 

2 

3 

4 

5 

6 

7 

iTEM HALlS NAME 

IXP Read.er 

Index Pointer to Section I CSAS_IXPyEV_INDEX 

CSAS _IXP _ FROC _INDEX 

No. Entries in Section I CSAS _IJO.' _DEV _ NUM _ENTRIES 

Typical IXP Entry 

FDA IND 

CSAS_IXP_PROC_NUM_ENTRIES 

CSAS IXP DEV FDA IND 
CSAS=IXP=PROC_FDA_IND 

I Type I CSAS IXP DEV TYPE 
CSAS_IXP_PROC_TyPE 

Dual Limits Ind. CSAS _IXP _DEV _DUAL 

CSAS_IXP_PROC_DUAL 

Rate CSAS _IXP _DEV _RATE , 
, PPB/CDA Index Pointer 

I CSAS_IXP_PROC_RATE 

CSAS _ IXP _DEV _PNTR 
CSAS _ IXP _PROC ]NTR 

Parameter's Interprocess I CSAS_IXP_PROC_COMPOOL_ADDR 
COMPOOL Addr 

Status Interprocess 
COMPOOL Addr. 

CSAS_IXP_PROC_COMPOOL_STATUS 

TABLE NAME: __ I_XP ___________________ _ 

TABLE ENTRY CONTENTS 

DESCRIPTION 

Relative location for first entry of the corresponding section 
Initial Value - Level C Dependent 

Total number of entries in section 
Initial value - Level C Dependent 

Indication as to whether or not parameter is to be limit sensed 
Initial value - Level C Dependent 
o = Non-FDA 
1 = FDA 
Initial value - Level C Dependent 

Parm type indication: 00 = EU (in device section, EU represents 
analogs to be scaled to EU), 01 = Discrete, 10 = Analog, 11 = Dummy 
(Don't Move) 
Initial value - Level C Dependent 

Indication as to whether or not DUAL limits are specified for 
parm: 0= No DUAL limits specified, 1 = DUAL limits specified. 
Initial value - Level C Dependent 

Indicates whether or not parameter is retrieved 5 times per second 
o = N'o~ 1 ::;;; ,les. 
Initial value - Level C Dependent 

Index to target location in either PPB or CDA for retrieved parm. 
Index is from top of appropriate section of table. 
Parms that are to be limit sensed or are inputs to special camps are 
placed into the PPB. Non-FDA parms are placed into Non-FDA CDA 
(index is from top of Non_FDA CDA). Initial value - Level C Dependent 

Address of parameter. Initial value - Level C Dependent 

Address of parameter's status indicator. Initial value - Level C 
Dependent 
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Integer 
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1 Bit 

1 Bit 
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BOOK: OFT SM Detailed Design Specification 

A.2.5 Precondition Control Table (PCT) Compoo1: CSA PCT 

The Precondition Control Table contains the information necessary to 
perform precondition proeessing. The Table consists of 2 sections: Pre
condition Information Blocks, and Set Solution Blocks. The number of precondition 
groups is contained in the header entry. A diagram for PCT is contained in 
figure .A. 2.5;-1. 

Header 

c ' 

Precondition 
Info 
Blocks 

Set 
Solution 
Blocks 

Typical Entry 

No. Parms No. Parms No. Parms 
Set 1 Set 2 Set 3 

Grouping Grouping Grouping 
Indicator Indicator Indicator 
Set 1 Set 2 Set 3 

r--
No. Precondition Groups I No. Parms In Precondition Group 

Precondition 1 Last Solution 

f---

Index Into PGT 

~~ '~ Index Into Parm Set Blocks 

Max Warm Up I Warm Up Count 

Precondition N 

Precondition Set Solution 1 COA Parameter Bit 
IndE!x Type Location 

~~ ~v 
Grouping First Parm Last Parm 

h';"'OOdltiOO Sot SOld 
Component In Group In Group 

Parm Op Code I Log Comb Op Code 

Figure A.2.5-1.Precondition Control Table t-S" 
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# ITEM HALlS NAME 

Precondition Header 

I Number of Preconditions 

Information Block 

I CSAS ]CT .-!"TIJM _PRECOllDS 

1 I #Parms Set 1 CSAS PCT NUMPARMS INSET (1) 
#Parms Set 2 CSAS=PCT=NUMPARMS=INSET (2) 
#Parms Set 3 CSAS]CT_NUMPARMS_INSET (3) 

2 I Grouping Ind Set 1 CSAS PCT GROUPING SET fll 
Grouping Ind Set 2 CS~C~ROUPING:SET 2 
Grouping Ind Set 3 CSAS]CT_GROUPING_SET (3) 

3 #Parms in precondition CSAS _PCT _ NUM ]ARMS _IN_GROUP 
group 

4 Last Solution CSAS_PCT_LAST_SOLUTION 

5 Index into PGT CSAS _PCT _GROUP_INDEX 

6 Index into Parm Set CSAS]CR]ARM_SET_INDEX 
Blocks 

T MaX Warm Up Value I CSAS]CT_MAX_WARMUP 

8 I Vlarm Up Count I CSAS]CT_VlARMUP30UNT 

Set Solution Block 
I 

1 I CDA Index I CSAS ]CT CDA INDEX 

2 Subject Parameter Type CSAS PCT TYPE 

3 Bit Position CSAS_PCT_POSITION 

TABLE NAME: __ ..::P..::CT~ _______________ _ 

'\ 

/ 

TABLE ENTR'. CONTENTS 

DEseR IPTION 

Number of Preconditions to be processed 

Number of parameter entries in the set solution for each limit 
set solution. 

One-bit indicators (one for each set solution) specifying whether 
parenthetical grouping is utilized for that set. 

Number of parameters affected by a precondition solution. 

Limit set number selected by last set solution. 

Location of associated entries in Precondition Group Table. 

Index into the set solution blocks of PCT. 

Count provided for each group that determines the number of seconds 
(FDA cycles) that limit sensing is to be bypassed when the selected 
limit set changes. 

Dynamic count of warm up cycles. 

Location in CDA of parameter and corresponding status flags. If the 
PARM OP Code indicates an operation for a discrete, the CDA index 
will point to the parent word in the CDA. It will have associated 
with it a POSITION entry which will give the position of the discrete 
parameter in the parent word. If the PARM OP Code indicates an ana
log operation, the CDA index will be a pointer to the analog CDA. 

Parameter Type, where 

1 FDA Analog 
2 FDA ED 
3 FDA discrete 
4 Non-FDA discrete 

Position of the discrete parameter in the parent word. If the PARM 
OP Code indicates an analog operation, POSITION will be O. 
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ATTR:BUTES 

BIT (8) 

BIT (3) 
BIT (3) 
BIT (3) 

BIT (1) 
BIT (1) 
BIT (1) 

BIT (6) 
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IlITEGER 
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fI iTEM 

h Groupirrg Component 

5 First Parm in Group 

6 Last Parm in Group 

7 Parm OP Code 

8 Logical Comb OP Code 

TABLE NAME: PCT (con't) 

HALlS NAME 

_ "C!f1C! 'Of"Irn (!'OtlTTPT1I.T(! I v ...... ....,....,_ ... v ... _ ........ vv .................. 

CSAS YCT ...FIRST _P 1IRM 

CSAS YCT _LAST _P1IRM 

CSAS_PCTY1lRM_OP_CODE 

CSAS_PCT_LOG_COMB_OP_CODE 

TABLE ENTRY CONTENTS 

DESCRIPTION 

Boolean indicator, ;·;rhich, ..-,,;hen en, means that this pararr:.eter is 6. 

component of a parenthetical group. 

Boolean indicator denoting the first paramter within a paren
thesized group. 

Boolean indicator denoting the last parameter within a parenthesized 
group. 

Determines operation or test to be performed on parameters, where 

1 Discrete = ° Test 
2 Discrete = 1 Test 
3 Analog in limits Test 
4 Analog out-of-limits Test 
5 EU in limits Test 
6 EU out-of-limits Test 

Operation code to be used between parameter solutions, where 

1 Simple (Single parameter precondition relation) 
2 'OR' 
3 Not used 
4 'AND' 
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BOOK: OFT SM Detailed Design Specification 

A.2.6 Precondition Group Table (PGT) Compoo1: CSA PCT 

10/16/79 .. 
A.2.6-1 

The Precondition Group Table contains the information necessary to locate the 
parameters affected by a precondition solution. ~['his provides a means for pre
condition processing to indicate the limit set selected for the argument param
eter (s) . The information contained in the PGlr includes the PIT index, parameter 
type, position in parent word, and index to the discrete measurement subentry 
table of PI'll. 

Solution 1 Entries 

-----

~= 

-
Solution N Entries 

r--
PI 
In 

L--, 

~; 

T 
dex 

Type 

Typical Entry 

Position 

IFigure A.2.6-1. Precondition Group Table (PGT) 

DMST 
Position 
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# ITEM HALlS NAME 

1 PIT Index CSAS _PGI _PIT_INDEX 

2 Type CSAS YGT _TYPE 

3 Position CSAS_PGTYOSITION 

4 DMST Position CSAS_PGT_DMST_POS 

TABLE NAME:. ______ -LPG~TL-____________________________ ___ 

\, 

TABLE ENTRY CONTENTS 

DEseR IPTION 

Location of entry in PIT for parameter 

Parameter type indicator where 0 = discrete~ 1 = analog, 2 = EU. 

Position of discrete in parent word. If type is not discrete, 
Position = o. 

Absolute position within Discrete Measurement Subentry Table for 
this discrete. If not discrete, DMST Position = O. 
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BOOK: OFT SM Detailed Design Specification 

. A.2.7 Current Data Array (CDA) Compool: CSA CDA 

lO/16/'T9 

A.2.'T-l 

The current Data Array is a buffer which is the primary source of SM para
metric display information. It contains the current sample and associated status 
for each parameter. It also contains a SAT index for each analog. It is updated 
.in the following manner: 

1. Those parameters that have a Parameter Information Table (PIT) 
entry are updated by the Fault Detection and Annunciation (FDA) 
function. 

2. Those parameters that are not limit sensed, i.e., display-only 
parameters, are updated by the Data Acquisition function. 

When the FDA function is disabled, the PM Control function updates the FDA-processed 
parameters (Item 1 above) such that each 5 sis and. 1 sis is updated once per second. 
Each .5 sis parameter is updated every two seconds (every other PM control cycle). 

ConsequEmtly, the CDA is organized into two main sections, one for FDA
processed parameters and one for display-only parameters. Each major section is 
further divided into subsections for parameter type: analog, engineering units 
and discreteB. 

FDA proc:essed subsections are arranged in the same order as the corresponding 
PIT Table, i"e., the order of the CDA section for FDA-processed analogs is iden
tical to thai; of the analog PIT. The display-only subsections have no set order 
other than for optimizing transfer of data from the input buffer to the CDA by 
Data Acquisi1;ion. 

The FDA-·processed analog subsection entries contain the PCM value in a l6-bi t 
field plus status flags (blanking indication, I/O valid/invalid, limit high, limit 
low, offscale high, offscale low and PCM Master Unit indicator) and a SAT Index. 

The FDA-.pro~ess7d. dil3crete subsection entries contain the l6-bi t parent word 
value and ~ l6-b:-t.lJ.mlt status field. The limit status field is defined such 
that the blt posltl0n corresponding to the bit position of a FDA parameter in th 
parent.word conta~ns t~e limit status of that parameter. Each entry also contai~s 
a 16-Blt Status Fleld l.dentical to that of the FDA-Processed analog entries excent 
that only the I/O Valid/Invalid Bit is used. 



BOOK: OFT SM Detailed Design Specification 

10/16/79 
A.2.7-2 

The analog and EU portions of the display-only CDA contain entries that are 
identical to the analog and EU entries in the FDA-processed CDA. The display
only discrete· entries· contain a l6-bit parent word value and a l6-bit status 
field identical to that of the FDA-processed analog entries except that only the 
I/O valid/invalid bit is used. 

\ 
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FDA 
Proces~;ed 

Analo{ts 

FDA 
Proce!ised 
EU 

FDA 
ProcEissed 
Discretes 

o 

Ento:~!'!.. 
Entry 1 

Entry oN 

Entry 1 

o 

Entry N 

I--
Entry 1 

0 

Entry N 

Entry 1 

0 

Entry N 

Entry 1 

0 

L Entry N 

Entry 1 
0 

0 

Entry N 

Entry 1 
0 

0 

I-Entry N 

EntrY 1 . 
0 

Entry N 

Display 
Only 
Analogs 

Same As Analog 

Same As Analog 

Analo~ Entry 1 

o 

Analog Entry n 

Display 0 

Only EU 0 

Ell ;ntry n 

No. Entries In 
.5s/s 
Section Header 

5 sIs 

ls/s 

.5 sis 

Bit No. 
1. Blanking Indicator 
2. I/O Valid/Invalid 
3. Offscale High 
4. Offscale Low 
5. Limit High 
6. Limit Low 
7·15. Spares 
16. PMU.~~ 

-- ~~ _________ ~_T-_'~P3" tc~a_I_En_t._ry ____ E_._u_._v_a_lu_e ____________ ll ____ ~S~t.~t~us~_.~ 
S(Same As Analog 

ee Above) 
Header 

I...-
5 sIs 

REPRODUCml1Xl.'Y OF THE 
ORIG1N AL P AG .,) 1.8 rOOR ls/s 

-

.5s/s 

Typical Entry 

Discrete 
Parent Word 

I- Header .-J 
5s/s -
1 sis 

--
.5s/s 

J 

Typical Entry 

I Status 

Same As Analog 
(See Above) 

I 
Llmit·Status I Flags 

16 Bits 

0- In Limits 
1 - Out Of Limits 

C
u Entry 1 

_____ .1 
~[ ____ EU Value I Status 

Same As Analog 
(See Above' 

Display carent Entry 1 
Only 0 

Discretes . • o 
Parent Entry n 

Figure A 2 71 .... Current D 

Typical Entry 

Discrete I 
Parent Word Status 

ata Array (CDA) 

Same As Analog 
(See Above' 
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# 

1 

2 

3 

1 

2. 

l. 

2. 

3. 

ITEM 

Analog, EO, Discrete 
Headers (FDA CDA) 

No. of entries 

Analog FDA CDA 

PCM Value 

SAT index 

Status 

EU FDA CDA 

EU Value 

Status 

Discrete Parent FDA CDS 

Discrete Parent 

I/O Flag 

Limit Status Flags 

HALlS NAME 

CSAS FCDAA NUM ENTRIES 
( ANALOG HEADER) 
CSAS FCDAE NUM ENTRIES 
(EU HEADER) -
CSAS FCDAP NUM ENTRIES 
(DISCRETE PARENT HEADER) 

CSAS _FCDAA _VALUE 

CSAS _FCDAA _SAT _PTR 

CSAS FCDAA STATUS 

CSAS YCDAE _VALUE 

CSAS_FCDAE_STATUS 

CSAS_FCDAP_VALUE 

CSAS_FCDAP_STATUS 

CSAS_FCDAP_LIM_STATUS 

TABLE NAME: CDA -----------------

\! 
/ 

TABLE ENTRY CONTENTS 

DESCRIPTION 

Number of entries in each subsection (5 sis section, 1 sis section, .5 
sis section) of the Analog, EU, or Discrete Parent sections of the 
FDA CDA. 

Current PCM value of varameter (Initially 0) 

Points to the position in the scaling table where the coefficients 
needed to convert this PCM to engineering units can be found. Initial 
Value - Level C dependent. 

Status of the current value: 

Bit Number 

1. Indication to blank the value field on the CRT. (INITIALLY OFF) 
2. Questionable data - I/O validity (INITIALLY ON) 
3. Offscale high (INITIALLY OFF) 
4. Offscale low (INITIALLY OFF) 
5. Limit Sense high (INITIALLY OFF) 
6. Limit Sense low (INITIALLY OFF) 
7-15. Spares 
16. Indication of whether data is from PCMMU or not 

Q=PCMMU DATA, 1= NON_PCMMU DATA, INITIAL VALUE - Leyel C Dependent 

Current EU value of parameter (INITIALLY 0) 

Same as for analog FDA CDA entry - see above. 

Current discrete value of parent word (INITIALLY 0) 

I/O status of parent word: 1 - valid, 0 valid (INITIALLY ON) 

Each bit position indicates the limit status of the corresponding 
hit in the parent word: 1 = out of limits, 0 = in limits. 
(INITIALLY all zeroes). 
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/ 

ATTRIBUTES 

ARRAY (3)" 
INTEGER 

INTEGER 
NAME SCALAR 

BIT (16) 

SCALAR 
BIT (16) 

BIT (16) 

BIT (16) 

BIT (16) 
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# ITEM HAllS NAME 

I Analog non-FDA CDA 

I 1 PCM Value CSAS_CDAA_VALUE 

2 SAT Index CSAS_CDAA_SAT_PTR 

3 I Status CSAS_CDAA_STATUS 

I 

EU non-FDA CDA 

~", 1 EU value CSAS_CDAE_VALUE 

:::~ 
" 

2 Status CSAS _CDAE _STATUS 

Discrete Parent non-
FDA CDA 

1 Discrete Parent Word /CSAS _CDAP _VALUE 

2 Status CSAS_CDAP_STATUS 

TABLE NAME: CDA (Cont'd) 

TABLE ENTW: CONTENTS 

DESCRIPTION 

Same as for Analog FDA CDA - see above. 

Same as for Analog FDA CDA - see above. 

Same as for Analog FDA CDA - see above. 

(For the Analog non_FDA CDA, the limit high and limit low 
flags are never used and are always 0) , 

Same as for EU FDA CDA - see above. 

Same as for Analog FDA CDA - see above. 

(For the EU non-FDA CDA, the offscale high, offscale low, limit 
high and limit low flags are never used and are always zero.) 

Same as for Discrete Parent FDA CDA - see above. 

For the discrete parent non-FDA CDA, the offscale low, offscale 
high, limit high, and limit low flags are never used and are 
always zero. 
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BOOK: OFT SM Detailed Design Specification 

A.2.8 Limit Sense Table (LIT) Compool: CSA LIT 

The Limit Sense Table provides the information required to perform the limit 
sensing function during FDA processing. The table is divided into two sections; one 
for analog limits (16-bits) and one for EU limits (32-bits). Multiple limit sets 
occupy contiguous locations in the table. 

Analogs 

16·Bit!; 

Analog 1 
Low Limit 

Analog 2 
Low Limit • Set 1 

Analog 2 
Low Limit· Set 2 

Analog 2 
Low Limit· Set 3 

Analog 3 
Low Limit 

16·Bits --
Analog 1 

High Limit 

Analog 2 
High Limit· Set 1 

Analog 2 
High Limit . Set 2 

Analog 2 
High Limit· Set 3 

Analog 3 
High Limit --

L. 

REPRODUCIBILITY OF THE 
ORIGINAL P AGG IS POOR 

,l-

r-----------------~--------------=1 Analog n Analog n 
Low Limit High Limi_t __ 

,I" 

T 

32·Bits 

EU 1 
Low Limit 

EU 2 
Low Limit· Set 1 

EU 2 
Low Limit· Set 2 

EU 3 
Low Limit 

EU n 
Low Limit 

Engineering Units 

32·Bits 

EU 1 
High Limit 

EU 2 
High Limit· Set 1 

EU 2 
High Limit· Set 2 

EU 3 
High Limit 

I 

EU n 1 
High Limit .---=-----

Figure A.2.8-1.Limit Sense Table (LIT) 
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# ITEM HALlS NAME 

Analogs 

1 Low Limit CSAS_LIT_ANALOG_LOW_LIMIT 

2 High Limit CSAS_LIT_ANALOG_HIGH_LIMIT 

EU 

1 Low Limit CSAS_LIT_EU~OW_LIMIT 

2 High Limit CSAS_LIT_EU_HIGH_LIMIT 

~. 

," 
~~ 

TABLE NAME: ____ ~L~IT~ ______________________________ __ 

\ 
j 

TABLE ENTRY CO,~TENTS 

DESCRIPTION ATTRIBUTE~ 

Lower limit in PCM to be compared against parameter value. INTEGER 

Upper limit in PCM to be compared against parameter value. INTEGER 

Lower limit in EU to be compared against parameter value. SCALAR 

Upper limit in EU to be compared against parameter value. SCALAR 
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A.2.9 Scaling Table (SAT) Compool: CSA SAT 

10/16/79 . 
A.2.9-l 

The Scaling Table contains the information required to perform linear, second 
order, and third order polynomial conversion of PC~[ values to EU or EU to PCM values. 
The table contains entries for the linear, second order, and third order conversions 
that may be shared by several parameters. The indi.cation of polynomial order is 
determined from the table. 

Depending on the order of the equation, either two, three, or four consecutive 
coefficients will be picked up from the table for linear, second, or third order 
equations, respectively. 
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BOOK: OFT SM Software Design Specification 

Entry 1 

Coefficients For "" Linear Equations '(' 

Entry N 

Entry 1 

Coefficients For 
2nd Order Equations 

Entry N 

Entry 1 

Coefficients For 
3rd Order Equations 

I f Entry N 

Figure A.2.9-1. Scaling Table (SAT) 

Flight Software 

Date 10/16/79 
Rev 
Page A.2.9-2 

Typical Entry 
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# ITEM HAllS NAME 

1 Coefficient 

2 Curve Order 

TABLE NAME: __ ~S~A~T ____________________________________ ___ 

TABLE ENTR't ,::or~TENTS 

DESCRIPTION 

Coefficient utilized by analog scaling to perform forward 
and backward polynomial solutions. 
INITIAL VALUE - LEVEL C DEPENDENT 

Curve Order Indicates Degree of E~uation for Scaling Analog Value. 
INITIAL VALUE - LEVEL C DEPENDENT 
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A. 2. 10 Input Buffer (INB) Compool : CSA INB 

10/16/79 
A,,2.10-1 

The Input Buffer is the intermediate (unformatted) storage area for data 
read from the PCM Master Unit and Payload MDMs. Parameters acquired as a result 
of executing a command word (DART entry or BeE element) are preceeded in the INB 
by an I/O status indicator. This indicator is a fUll, 32-bit word. Since data 
transfer is variable length, INB entries are variable length. The INB is large 
enough to aceommodate all data transferred in any Data Acquisition Read Cycle. 

A Transaction Status Word proceeds the input buffer for FCOS use. 

Read RI~quest No.1 

Read RI~quest No.2 

Read Request No. N-1 

Read RI~quest No. N 

Transaction Status Word 

I/O Status Indicator 

I/O Status Indicator 
, , , 

I/O Status Indicator 

I/O Status Indicator 

Fiigure A.2.10-1.lnput Buffer (lNB) 

Data Area 

Data Area 

~ 
Data Area 

Data Area 
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, ITEM HAllS NAME 

1 TSW N/A 

2 I/O Status Indicators N/A 

3 Data Areas N/A 

TABLE NAME: __ ~INB~ __________________________________ ___ 

TABLE ENTRY CONTENTS 

DESCRIPTION 

Transaction Status Word as returned from FCOS 

I/O status as returned from FCOS: 
a. Residual Count ~ Bits 1 through 16 
b. I/O Error Log PTR - Bits 17 through 32 

Parameters transferred by FCOS as a result of a read re~uest. 

\ 

ATTRIBUTES 

Bit 32 

Bit 32 

Integer 
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lO/1.6/79 
A. 2.ll.l~1 

A.2.ll.l Basic Processes Communication Table bompool: C8A 8M CMT 

The 8M GMT.contains various control indicators, counters, and events used 
by two or more 8M Basic processes. 

Ready Flag 1 

Ready Flag 2 

PPB Buffer Half Indicator 

FDA Inhibit Indicator 

PM Cancel Flag 

Read Cycle Counter 

Data Cycle Error Indicator 

Uplink Cancel Flag 

1 '<It'<'! O-'~ "l'l-il" REt'RODUCm r il ~.~,r .. ;,J._---

ORIGINAL PAG1~ IS POOR 

Fi!Jure A.2.11.1-1. Basic Processes Communication Table (CSA_SM_CMT) 
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1 

2 

ITEM 

Basic 8M Processes 

Ready Flag 1 and Ready 
Flag 2 

Parameter Processing 
Buffer Half Indicator 

3 I (deleted) 

4 FDA Enable/Inhibit 
Indicator 

Performance Monitor 
Control Cancel Flag 

6 Data Acquisition Read 
Cycle Counter 

7 Data Cycle Error 
Indicator 

8 Uplink Cancel Flag 

HALlS NAME 

CSAB GMT READY FLAGl 
CSAB =CMT ]lEADYYLAG2 

CSAB _ GMT _BUF _HALF 

JCSAB_GMT_FDA_INHIBIT 

J CSAB_ GMT yM _CANCEL 

'C8AV GMT CC 

Jcs"~",~",_,,,", 
JCSUE_UL_CANCEL 

TABLE ENTRV CONTENTS 

DESCRIPTION 

Indicators used by PM Control to determine if appropriate PPB 
buffer half is ready to be processed. 

An indicator which is used by PM Control to determine which PPB 
half to process 

Indicator set by Table Maintenance and used by PM Control to 
determine whether FDA processing is to be disabled. The 
indicator is set to enable FDA processing when 8M is initialized 
from mass memory. 

Indicator set by OPS 2 cleanup processing to cause PM Control to 
terminate processing. This indicator is turned off by OPS 2 
initialization processing. 

Counter maintained by Basic SM Data Acquisition to determine 
current read cycle. The counter is set to one by OPS 2 
initialization processing. 

An indicator used by data acquisition to indicate an error 
within one cycle. 

Event turned OFF at OPS initialization,and ON at OPS termination 
by the OPS control segment. When this flag is ON the Uplink 
Processor terminates processing. Units-None. Initial Value - OFF. 
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at 
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INTEGER 
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BOOK: OFT SM Detailed Design Specification 

Date:. 10/16/19 
rage A.2:1l:2-l 

A.2.ll.2 Subsystem Configuration Management Communication Table (CSC_SCM_CMTJ 

The SCM CMT contains various control indicators, counters, and events used 
to communicate between the SCM SPEC and the SCM Proeess. Also the SCM CMT con
tains the variable SCM display data. 

Intermediate 
Spec Entries 

SCM 
Display 
Entries 

Spec Entries 
Table 

Item Indicator 

List ID 

Parm ID 

DEU Number 
-

Low Value 

High Value 
--

Discrete Value 

Low Value 

High Value 
--

Discrete Blank 

Analog Blank 

Parm ID 

Should Be State 

Success/Fail 

Error Messages 
"-

Downlist Parm ID's 

Item Entry Table 

Spec Table Pointer 

Process Table Pointer 

Figure A.2.11.2-1. Subsystem Configuration Management Communication Table (CSC_SCM_CMT) 

? el/ 



# ITEM 

SPEC ENTRIES 

1 Item Indicator 

2 LIST ID 

3 I PARM ID 

4 DEU NUMBER 

5 LOW VALUE 

6 HIGH VALUE 

7 Discrete VALUE 

8 LOW VALUE 

~ 
~\ 

9 HIGH VALUE 

\\J, 10 DISCRETE BLANK 
\ ANALOG BLANK 

11 FARN ID 

12 Should BE STATE 

13 I SUCCESS/FAIL 

14 ERROR MESSAGES 

15 I DISPLAY PARM STATUS 

16 IDOWNLIST PARNID 

TABLE NAME: CSC SCM CMT 

\ 

HAL/S NAME 

CSCV_CMT_ITEM_NO 

CSCV_CMT_LIST_NO 

CSCV_CMTJARNID 

CSCV_CMT_DEU_NUM 

CSCV_CMT_LOW_VAL 

CSCV_CMT_HIGH_VAL 

CSCV_CMT_DISPLAY_DISCVAL 

CSCV CMT_DISPLAY_LOWVAL 

CSCV_CMT_DISPLAY_HIGHVAL 

CSCB CMT DISPLAY DISCBLK 
CSCB=CMT=DISPLAY=ANABLK 

CSCV_CMT_DISPLAY_PARMID 

CSCV_CMT_DISPLAY_STATE 

CSCV_CMT_DISPLAY_S/F 

CSCV_CMT_DISPLAY_ERROR 

CSCB_CNT_DISPLAY_STATUS 

CSCV_CNT_DOWNLIST 

TABLE ENTRY CONTENTS 

DESCR IPTION 

ITEM NUMBER entered by user and passed by SCM SPEC. INITIAL VALUE 0 

ID of SCN LIST to be processed. INITIAL VALUE ~ 0 

PARMID ENTERED via Keyboard. INITIAL VALUE ~ 0 

DEU device ID of DEU with active SCM display. INITIAL VALUE 0 

LOW LIMIT ENTERED via Keyboard. INITIAL VALUE 0 

HIGH LINIT ENTERED via Keyboard. INITIAL VALUE ~ 0 

Discrete 1 or 0 to be displayed in LOW LINIT value on display 
INITIAL VALUE ~ 0 

Value displayed for LOW LIMIT for E.U. Values. INITIAL VALUE 0 

Value displayed for HIGH LIMIT for E.U. Values. INITIAL VALUE 0 

ATTRIBUTES 

INTEGER 

INTEGER 
Double 

INTEGER 
Double 

INTEGER 

SCALAR 
Double 

SCALAR 
Double 

INTEGER 

SCALAR 
Double 

SCALAR 
Double 

INDICTATOR USED BY SCN TO indicate to the display to output the Discrete I BIT (16)'s 
LOW LIMIT or E.U. HIGH and LOW LIMITS. INITIAL VALUE ~ 0 

PARNID displayed after being found in SCM LIST. INITIAL VALUE 0 

Character text displayed for discrete should BE STATE 
INITIAL VALUE -'BLANK 

character text displayed after a SCN LIST comparison to indicate good 
or bad. INITIAL VALUE - BLANK 

text error messages displayed and errors found in the SCM COMPARISON 
up to 10 errors. INITIAL VALUE - BLANK 

Parameter status (ro) associated with each error message. 

Up to 10 PARMID associated with the error messages. INITIAL VALUE 0 
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# ITEM 

17 i I'J.'l!;r-i ElffRY TABLE 

18 \SPEC TABLE POINTER 

19 PROCESS TABLE POINTER 

HALlS NAME 

i SClv1_ ITEivi TABLE 

TBL _ ITEJ'LNO 
TBL ITEM DEU 
TBL-ITEM-I 
TBL=ITEM=S 

I TBL WE IDX 

TBL_RD_IDX 
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TABLE NAME: CSC_SCM3 MT \COnt'd} 

TABLE ENTRY C;C:'~TENTS 

I DESCRIPTION 

I _.___ _. "_. .' _.. . __ 
the item I TJUjLJ:!; or up "too :;> vlsJ?.Lay .L-r.em enT.r:;J...es t;-truc"ture lnC...LUUes 

number, DEU number, Item integer or scalar values. 

Index used by spec to file item table 

Index used by SCM PROCESS to read table 
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BOOK: OFT SM Detailed Design Specification 

A.2.11.3 Special Processes CMT Compool: CSS_SP_CMT 

10/16/79 
A.2.11. 3-1 

The Special Processes CMT contains indicators, flags, and timers used as 
control information and data.by the various SM special processes. 

SP Current Time 

Control Timer 

Pump Indicator 

Hydraulic Fluid Init Flag 

Full Execute Flag 

Figure A.2.11.3-1. Special Processes CMT 
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~, 

~'1 

tI 

1 

2 

3 

4 

5 

ITEM 

SP Current Time 

Control Timer 

Pump Indicator 

Hydraulic Fluid Init 
Flag 

Full Exectue Flag 

TABLE NAME: A.2.11. SF GMT 

HALlS NAME 

CSSV _SP _CURRENT_TIME 

CSLV_CONTROL_TIMER 

CSLB]UMP_ONOFF 

CSOB_SP_HYDR_INIT 

CSSB_FULL_EX_FLAG 

TABLE ENTRY CONTENTS 

DESCRIPTION 

Current GMT time obtained for use in the various special computations and 
sequences. Initial Value = O. 

Control to indicate to the Standby Water Coolant ,Special Process when 
the process is to be executed. 

Indicates to the Standby Water Coolant process whether the pumps are to 
Ibe turned on or off. 

Flag used to initially start the Hydraulic Fluid Temp Control Special 
Process. When flag is on, Hydraulic Fluid Temp initializes internal 
control flags. Set by OPS Initialization. Reset by Hydraulic Fluid 
Temp Control. 

Flag set by SP Exec to indicate to Payload Day Doors or SP Data Acq 
that a full execution of the module is to be accomplished in the appro
priate cycle. Reset by Payload Bay Doors and SP Data Acq. 
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SCALAR 
DOUBLE 

SCALAR 
DOUBLE 

BOOLEAN 
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BOOK: OFT SM Detailed Design Specification 

Date: 
Page 

10/16/79 
A.2.l1.4-l 

A.2.ll.4 Table Maintenance Display Parameters Table Compool: CST TM CMT 

This table contains all the variable data that is to be transferred to the 
TM displaY. Data is placed into the display buffer by Table Maintenance Process 
(STM) in response to Item number entries from the DEU keyboard. The parameter 
value and status plus the active limit set is cyclically. updated by the TM Cyclic 
Parameter Update program. This table also contains control interface variables 
used by the Uplink Processor (SUL), TM Specialist Function Control Segment (STS), 
TM Proces:s (STM) and the TM Cyclic Update Process (STC). 

Parameter Id 
Parameter Values 
Constant Id 
Constant Values 
Low Limit Values 
Discrete Limit Values 
High Limit Values 
Noise Filter Values 
TMBU Load Reject 
Checkpoint Time 
Checkpoint Status 
Parm ID Status 
Parm Value Status 
Constant Id Status 
Constant Value Status 
Low Limit Status 
Discrete Limit Status 
High Limit Status 
Noise Filter Status 
Control Flags 
CDA Status 
Active Limit Set 
Item Integer Entry 
DEU Item Number Entry 
Item Scalar Entry 
DEU Number 
Pit Index 
Pit Subindex 
Lit Index 
Parameter Type 
Constant Type 
MM in Use Flag 
Checkpoint OP Success 
TM Display Update Flag 
TM STORE INDEX 
TM PROCESS INDEX 

Parameter Display Flag 

--

--

--
--

--
--
--

--

--

--
--

--

RI~PROD DemIT ,ITY OF THE 
ORIGINAL PAGE 18 POOH 

STM BUFFER 

STM TM VALUES 

Figure A. 2 .11. 4-1. Table Maintenance Communication Table 



11 ITEM HAllS NAME 

1 Parameter Id CSTV_PARM_ID 

2 I Parameter Values CSTV PARM VAL SCAL 
CSTV=PARM=VAL=DISC 

3 

I 
Constant Id CSTV _CaNST _ID 

4 Constant Values CSTV_CONST_VAL_SCAL 
CSTV_CONST_VAL-PISC 

5 

I 
Low Limit Values CSTV _LOLIM _ SCAL 

6 Discrete Limit Values CSTV_LOW_LIM3AL_DISC 

~ 7 High Limit Values CSTV_HIL~SCAL 

~ 

"J 8 Noise Filter Values CSTVNSEFLTR CLASS034 
CSTV=NSEFLTR=CLASS2 

9 (deleted) 

10 Checkpoint Time CSTV _ ClIKPT _TIME 

11 Checkpoint Status CSTV_ClIKPT_STATUS 

12 Parm Id Status CSTB~ARM_ID_STAT 

13 Parm Value Status CSTB PARM SCAL STAT 
CSTB=PARM=DISC=STAT 

14 Constant Id Status CSTB_CONST_ID_STAT 

15 Constant Value Status 
CSTB CaNST SCAL STAT 
CSTB=CONST=DISC=STAT 

TABLE NAME: CST TM CMT 

\, 

TABLE ENTRY CONTENTS 

OESCR IPTION 

Most recent valid parm id entered. Initial value O. 

Value corresponding to the current parm id. 

Most recent valid constant id entered. Initial value = 0 

Value corresponding to the current constant id. 2 separate variables 
hold values either from the integer~ double scalar, scalar or discrete 
section o~ the COT. 

Analog and EU low limit values ~or each o~ the 3 alert limit sets and 
the C&W limit set. 

Discrete limit values ~or each of the 3 alert limit sets and C&W limit 
s~. 

~~alog and EU high limit values ~or each o~ the 3 alert limit sets and 
the C&W limit set. 

Current maximum noise count for class O,3~or 4 or class 2 limits o~ 
the current parm id. 

Last time for a checkpoint execute. Initial value O. 

Indicates by a 'GOOD' or 'FAIL' whether or not the checkpoint has.been 
success~ully written to mass memory. 

Indicates whether or not to blank parm id ~ield on TM display. 
Hex '8000' value = blank ~ield. 
Hex '0000' value = display field. 

Indicates whether or not to blank the status ~ield ~or parm value. 
Hex '8000' value = blank ~ield. Hex '0000' value = display in-out 
o~ limit status indicator. 

Indicates whether or not to blank constant id ~ield on TM display. 
Hex '80bo' value = blank ~ield. Hex '0000' value = display in-out o~ 
limit status indicator. 

Value o~ Hex '0000' indicates which o~ the 4 constant value variables 
is to be displayed ~or the current constant id. I~ no current constant 
id, Hex '8000' value ~or both blanks constant value ~ield. 
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ATTRIBUTES 

Integer 
Double 

Scalar 
Integer 

Integer 
Double 

Scalar 
Double 
Integer 

Array (4) 
Scalar 

Array (4) 
Scalar 

Array (4) 
Scalar 

Integer 
Integer 

Scalar 
Double 

Cilar (4) 

Bit (16) 
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# 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

ITEM 

Low Limit Status 

Discrete Limit Status 

High Limit Status 

Noise Filter Status 

Control Flags 

TM CDA Status 

Active Limit Set 

Item Integer Entry 

DEU Item Number 

Item Scalar Entry 

DEU Number 

Pit Index 

Pit Subindex 

Lit Index 

Parameter Type 

Constant Type 

MM in Use Flag 

TABLE NAME: CST_TM CNT 

HALlS NAME 

CS'fB yO _SCAL _STAT 

CSTB_LOWyL~~ISC_STAT 

CSTB-pI_SCAL_STAT 

CSTB NSEFLTR CLASS034 ST 
CSTB=NSEFLTR=CLASS2_ST 

CSTB_CONTROL~FLAGS 

CSTB_CDA_STATUS 

CSTB_ACT_LIM_SET 

CSTV_ITEM_I 

CSTV_ITEM_NO 

CSTV_ITEM3 

CSTV_D_DEU_NUMBER 

CSTV_CMT~IT_INDEX 

CSTV _CMT ~IT _SUBINDEX 

CSTV_CMT_LIT_INDEX 

CSTV_CMT~ARM_TYFE 

CSTV_CMT_CONST_TYFE 

CSTV 30MN _BUF _IN_USE 

TABLE ENTRY CONTENTS 

DESCRIPTION 

Value of Rex '0000' indicates ~hich limit sets have a low limit to be 
displayed for current parm id. Hex '8000' value = blank field. 

Value of Hex '0000' indicates which limit sets have a discrete limit 
to be displayed in the low limit field for current parm id. 
Hex '8000' value = blank field. 

Value of Hex '0000' indicates which limit sets have a high limit to be 
displayed for current parm id. Hex '8000' value = blank field. 

ATTRIBUTES 

, Array (4) 
I Bit (16) 

Array (4) 
Bit (16) 

Array (4) 
Bit (16) 

Value of Hex '0000' indicates that a maximum noise count is to be I Bit (16) 
displayed for the given class of limits. Hex '8000' value = blank fieldl Bit (16) 

Indicates whether the following conditions are 'on' or off: class 2 
lim ind, class 034 lim ind, ena class 2, ena class034, inh class 2, 
inh class 034, fda ena, and fda inh. 

Contains a parameter's CDA status for the TM display. 

Indicates which of the Class 0,3,4 or Class 2 limit sets are being 
used to check parm value status. 

Integer value corresponding to an item number entry. 

Number 'in a keyboard ITEM entry which represents one of the numbered 
data fields on a display. 

Scalar value corresponding to an item number entry 

Number of the DEU to which the keyboard entries are being made. 

Pointer to PIT entry for selected analog or eu parm id. 

Pointer to PIT entry for selected discrete parm id. 

Pointer to LIT entry for selected parm id. 

Indicates whether the given parameter is analog, eu, or discrete. 
1 = analog. 2 = eu. 3 = discrete. 

Bit (16) 

Bit (16) 

Array (4) 
Bit (1) 

Integer 
Double 

Integer 

Scalar 

Integer 

Integer 

Integer 

Integer 

Integer 

For given constant id, indicates whether constant is integer, scalar I Integer 
or discrete. 1 = integer. 2 = scalar. 3 = discrete. 

Flag indicates whether or not the mass memory common buffer to which TM I Char (3) 
checkpoints data is available for a checkpoint to be executed. 
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# ITEM HALlS NAME 

33 Checkpoint Op Success CSTB_CHKPT_OP_SUCCESS 
Flag 

34 TM Display Update Flag CSTV_TM~ISP_UPD 

35 TMBU Load Reject Flag CSUV _TMBU _ LOAD_REJECT 

36 TM Spec Active Flag CSTB_TM_SPEC_ACTIVE 

37 TM Uplink Active Flag CSUB_TM_UL_ACTlVE 

38 Parameter Display Flag CSAV_CMT_PARM_DSPLY 

39 
~. 

TM Uplink Error Flag CSTB_TM_ERR 

~ 

,~ 40 TM Input Values 

41 TM Item Number CSTV_ITEM_NO 

42 TM Integer Value CSTV_ITEM_I 

43 TM Scalar VAlue CSTV_ITEM_S I 

44 TM DEU Number CSTV_D_DEU_NUMBER I 

TABLE NAME: CST TM CMT 

\ 

TABLE ENTRY CONTENTS 

DESCRIPTION 

Flag set for DOwnlist indicating whether or not -the checkpoint was 
written successfully to MM. 1; Successful, 0; Failed. 

Set by TM Processor to cause refresh of the TM display on demand. 
Reset by UI display processor. 

Integer set by uplink processor to indicate state of the last TM Block 
update load. A value of 0 indicates a good load. A value of II 
indicates the load was rejected. Any other value indicates the last 
data set to be rejected in the last TMBU load. Units _ none. 
Initial value; O. 

Flag set by TM spec control segment to indicate whether the TM spec is 
active. ON; active, OFF ; not active. Units - none. Initial 
value - OFF. 

Flag set by uplink processor to indicate whether a TMBU load is being 
processed. ON = TMBU load being prQcessed, OFF ; no TMBU load being 
processed. Units - none. Initial value - OFF. 

Flag set by TM Processor when a valid parameter ID is entered and 
monitored by the TM Cyclic Update process to determine if a parameter 
value, status and limit set indicators are to be updated. Set off by 
TM Spec Control segment at Spec initialization Initial value - off. 

ATTRIBUTES 

Bit (1) 

Bit' (16) 

Integer 

BOOLEAN 

BOOLEAJ'l 

BOOLEAN 

Flag set by TM process to indicate to the uplink processor that an errori BOOLEAN 
occurred while processing an input from the uplink processor. 
Units - none. Initial value - OFF. 

Variables set by the TM spec control segment or the uplink processor to 
be used as inputs by the TM process. The TM spec control segment sets 
each variable to the corresponding keyboard input. The uplink processor 
sets the appropriate variables to values from the TMBU uplink load. 

Units - none. Initial value - o. 

Units - none. Initial value - o. 

Units - none. Initial value - O. 

Units - none. Initial value - O. 
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BOOK: OFT SIVI Detailed Desinn Specification 

1:6/16/79 -' 
A.2.11. 5-1 

A. 2 .11. 5 P~~;Zload Bay Doors Communications Table Compool: CSBy~D_CMT 

The Payload Bay Doors Communications Table contains parameters needed by 
the Payload Bay Door cycle Processor and the Payload Bay Door Item Processor. 

AUTO MODE ITEM 
MANUAL MODE ITEMS 
POWER ON7oFF ITEM 
SWITCH BYPASS ITEM 
PBD OPEN ITEM 
PBD STOP ITEM 
PBD CLOSE ITEM 
PBD OPEN FAIL INDICATORS 
PBD CLOSE FAIL INDICATORS -

CONTROL SWITCH POSrrION INDICATOR 
PBD SWITCH INDICATOH TEXT 

REPRODUCTBILrry .oF THE 

OPIC'lNAL PAGL~ IS POOR 
~" r. 

PBD SWITCH OUTPUT STATUS 
LATCH AND DOOR STATUS TEXT 
LATCH AND DOOR OUTPUT STATUS 

: PBD OU'l'PUT INDICATOH ,. 
AUTO MODE FLAG --MANUAL MODE FLAG 
POWER ON/OFF FLAG 
PBD DISPLAY UPDATE INDICATOR 

Figure A. 2.11.5-1. ,Payload Bay Doors Communications Table 
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2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

10. 

11. 

12. 

13. 

ITEM HALlS NAME 

Auto Mode Item CSBB_AUTO_MODE_ITEM 

Manual Mode Items CSBB_MANUAL_MODE_ITEMS 

Power On/Off Item CSBB_POWER_ON_OFF_I:!:EM 

Switch Bypass Item CSBB_SWITCH_BYFASS_ITEM 

PBD Open Item CSBB_PBD_OPEN_ITEM 

PBD Stop Item CSBB_PBD_STOP_ITEM 

PBD Close Item CSBB_PBD_CLOSE_ITEM 

TABLE ENTRY CONTENTS 

DESCRIPTION 

Set by PBD Item Processor as a result of item entry from PBD display. 
Used by PBD cyclic processor to initiate an auto sequence. Initial 
value - Hex '0000'. 

Set by PBD Item Processor as a result of. item entry from PBD display. 
Used by PBD cyclic processor to determine the desired manual sequence 
to perform. Initial value - Hex '0000'. 

Set by PBD Item Processor as a result of item entry from PBD display. 
Used PBD cyclic processor to determine if power commands need to be 
enabled or disabled. Initial value -Hex '0000'. 

Set by PBD Item Processor as a result of item entry from PBD display. 
Used by PBD cyclic processor to determine if PBD hardware switch is to 
be bypassed or not. Initial value - OFF. 

Set by PBD Item Processor as a result of item entry from PBD display. 
Used by PBD cyclic processor if switch bypass item is set on. Initial 
Value - OFF. 

Set by PBD Item Processor as a result of item entry from PBD display. 
Used by PBD cyclic processor if switch bypass item is set on. Initial 
value - OFF. 

Set by PBD Item Processor as a result of item entry from PBD display. 
Used by PBD cyclic processor if switch bypass item is set on. Initial 
value - OFF. 

PBD Open Fail Indicators I CSBB_OPEN_FAIL_INDICATOR Set by PBD cyclic processor to indicate that a failure to open a latch 

PBD Close Fail Indica
tors 

Control Switch Position 
Indicator 

PBD Switch Indicator 
Tezt 

PBD Switch Ouput Status 

Latch Status Text 

group or door has occurred. Initial value - Hex '0000' 

CSBB_CLOSE_FAIL_INDICATOR Set by PBD cyclic processor to indicate that a. failure to close a latch 
group or door bas occurred. Initial value - Hex '0000' 

CSBB_CONTROL_SWITCH_POS_INDICISet by PBD cyclic processor to indicate the position of the PBD control 
switch. 0 = STOP, 1 = OPEN, 2 = CLOSE. Initial value - O. 

CSBB_PBD_SWITCH_IND_TEXT 

CSBB_PBD_SW_OUT_STAT 

CSBB C LCH 5 8 TEXT 
CSBB-C-LCH-9-i2 TEXT 
CSBB-C-LCH-1-4 TEXT 
CSBB-C-LCH-i316 TEXT 
CSBB-R-FWD-B1ID TEXT 
CSBB-R-AFT-BHD-TEXT 
CSBB-L-FWD-BHD-TEXT 
CSBB=L=AFT=BHD=TEXT 

Set by PBD cyclic processor to contain the text to be displayed for the 
position of the hardware PBD control switch. Initial value - blanks. 

Set by PBD cyclic processor to contain the output status for the PBD 
switch indicator text. Initial Value Hex '0000'. 

Set by PBD cyclic processor to contain the text to be displayed for 
the status of each centerline and bulkhead latch group. Initial 
Value - Blanks. 
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fI I ITEM HALlS NAME 

t 

14. I Door Status Text I CSBB....R _DOOR_TEXT 
CSBB_L_DOOR_TEXT 

15. I Latch And Door Output I CSBB_LATCHYOOR_OUT_STAT 
Status 

16. PBD Output Indicator I CSBB_PBD_OUTPUT_INDICATOR 

17. I Auto Mode Flag I CSBB_AUTO_MODE]LAG 

18. Manual Mode Flag I CSBB MANUAL MODE FLAG 

19. Power On/Off Flag CSBB YOWER _ON_OFF JLAG 

20. PBD Display Update CSBB_PBD_DISP_UPDATE_IND 
Indicator 

TABLE NAME: ________________________________________ _ 

TABLE ENTRY CONTENTS 

DESCRIPTION 

Set by PBD cyclic processor to contain the text to be displayed 
for the status of the right and left door. Initial Value - Blanks. 

Set by PBD cyclic processor to contain the output status for the 
latch and door status text. Initial Value - Hex '0000'. 

Set by PBD cyclic processor to indicate to data out that output to the 
PBD needs to be performed. Initial value off. 

Reset by SM OPS 202 initialization and set by the PBD. cyclic processor 
whenever an auto sequence is initiated. Initial value - off. 

Reset by SM OpS 202 initialization and set by the PBD cyclic processor 
whenever a manual sequence is initiated. Initial value - off. 

Set by PBD item processor to alert PBD cyclic processor that power 
commands need to be enabled or disabled. Initial value - off. 

ATTRIBUTES 

CHAR(;3) 

BIT(16) 

BOOLEAN 

BOOLEAN 

BOOLEAN 

BOOLEAN 

Set by PBD cyclic processor to alert the Display Processor that an auto IBIT(16) 
sequence has completed and the auto sequence item needs to be updated 
on the display. Initial value - Hex'OOOO'. 
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# I ITEM HALlS NAME 

14. 1 Door Status Text I CSBB R DOOR TEXT 
I I CSBB_LyOOF~TEXT 

15. Latch And Door Output CSBB_LATCHyOO~OUT_STAT 

Status 

16. PBD Output Indicator CSBB_PBD_OUTPUT_INDICATOR 

17. I Auto Mode Flag I CSBB_AUTO_MODE]LAG 

18. Manual Mode Flag I CSBB MANUAL MODE FLAG 

19. Power On/Off Flag CSBB ]OWER _ON_OFF ]LAG 

20. PBD Display Update ! CSBB_PBD_DISP_UPDATE_IND 
Indicator 

TABLE ENTRY CONTENTS 

DESCRIPTION I ATTRIBUTES 

I'set by PBD cyclic processor to contain the text to be displayed !CHAR(;3) 
I for the status of the right and left door. Initial Value - Blanks. 

I Set by PBD cyclic processor to contain the output status for the !BIT(16) 
latch and door status text. Initial Value - Hex '0000'. 

Set by PBD cyclic processor to indicate to data out that output to the IBOOLEAN 
PBD needs to be performed. Initial value off. 

Reset by SM OPS 202 initialization and set by the PBD cyclic processor IBOOLEAN 
whenever an auto sequence is initiated. Initial value - off. 

Reset by SM OPS 202 initialization and set by the PBD cyclic processor IBOOLEAN 
whenever a ~ual sequence is initiated. Initial value - off. 

Set by PBD item processor to alert PBD cyclic processor that power IBOOLEAN 
commands need to be enabled or disabled. Initial value - off. 

Set by PBD cyclic processor to alert the Display Processor that an auto IBIT(16) 
sequence has completed and the auto sequence item needs to be updated 
on the display. Initial value - Hex'OOOO'. 
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BOOK: OFT SM Detailed Desi"n Specification A. 2 .11. 6-1 

A.2.ll.6 AriteririaMariagenieritCommunications Table Compool: CSM AM CMT 

The Antenna Management Communications Table contains variables used by 
Antenna Management and set by other processes. These include items entered 
from the Antenna Management Display, variables obtained from GNC via ICC, 
variables updateable via I-load, and variables received via uplink. 

Radar Range Estimate Item 

Ku-Band TDRS Select Item 

S-Band TDRS Select Item 

Auto S-Band Select Item -S-Band Site Select Item 

Orbiter Position Vector 

Orbiter Pitch Angle 

Orbiter Yaw Angle 

Orbiter Roll Angle 

Time Tag of NAV State Veetor 

GNC Pointing Flag 

GNC Target Vector 

Site Vectors 

Ku-Band Uplink Command Word 

Ku-Band TDRS Selected ID 

S-Band TDRS Selected ID 

S-Band QUAD Selected ID 

S-Band HEMI Selected ID 

Current Site Selected ID 

TDRS ID Array 

QUAD ID Array 

HEMI ID Array 

Site ID Array 

Downlist Site Inhibit bits 

Figure A. 2 .11. 6-1. Antenna Management Communication Table 
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fI ITEM I HALlS NAME 

1 Ku-Band TDRS Select Item CSMB_KUBAND_TDRS_SEL 
(Items ~-7) 

2 Ku-Band TDRS Select Auto CSMB_KUBAND_TDRS_SEL$l 

3 Ku-Band TDRS Select East CSMB_KUBAND_TDRS_SEL$2 

4 Ku-Band TDRS Select West CSMB_KUBAND_TDRS_SEL$3 

S-Band TDRS Select Item CSMB _SBAND _ TDRS _SEL 
(Items &-10) 

6 S-Band TDRS Select Auto CSMB_SBAND_TDRS_SEL$l 

7 S-Band TDRS Select East CSMB_SBAND_TDRS_SEL$2 

8 S-Band TDRS Select West CSMB_SBAND_TDRS_SEL$3 

9 Auto S-Band Select Item CSMB SBAND AUTD SEL 
(Items ;q-14) - - -

10 Auto S-Band Select CSMB_SBAND_AUTD_SEL$l 
Enabled 

II IAuto S-Band Select CSMB_SBAND_AUTD_SEL$2 
Inhibited 

12 S-Band Site Select Item CSMB _SBAND _SITE _SEL 
(Items ll-12) 

13 IS-Band Site Select Auto CSMB_SBAND_SITE_SEL$l 

14 S-Band Site Select Next CSMB_SBAND_SITE_SEL$2 

15 .orbiter Position Vector CSM"V _.oRB _PDS 

16 .orbiter Pitch Angle CSMV_DRB]TCH 

TABLE ENTRY CONTENTS 

DESCRIPTION 

Item entered from AM display to indicate to A14 sequence which TDRS 
to use for the Ku-band antenna. Initial Value-Hex '8000'. 

Flag indicating that the TDRS to be used by Ku-band is to be auto
matically selected. Initial Value-ON. 

Flag indicating that the east TDRS is to be selected for use by Ku-band. 
Initial Value-OFF. 

Flag indicating that the west TDRS is to be selected for use by Ku-Band. 
Initial Value-OFF. 

Item entered from AM display to indicate to AM sequence which TDRS to 
use for S-band antennas. Initial Value-Hex '8000'. 

Flag indicating that the TDRS to be used by S-Band is to be auto
~atiCallY selected. Initial Value-ON. 

Flag indicating that the east TDRS is to be selected for use by S-band. 
Initial Value-OFF. -

Flag indicating that the west TDRS is to be selected for use by S-band. 
Initial Value-OFF. 

Item entered from AM display to indicate to AM sequence whether to 
select the antennas for use by S-band. Initial Value-Hex '8000'. 

Flag indicating that the AM sequence is to select the antennas used by 
S-band. Initial Value-ON. 

Flag indicating that the AM sequence is not to select the antennas used 
~y S-band. Initial Value-OFF. 

Item entered from AM display to indicate to AM sequence whether to step 
up to next ground site. Initial Value-Hex '8.000'. 

'Flag indicating that the AM sequence is to automatically select the 
ground site used by S-band. Initial Value-ON. 

,Flag indicating that the AM sequence is to step up to the next site 
ibefore selecting the ground site used by S-band. Initial Value-OFF. 

Position of Orbiter in Greenwich True of Date Coordinate System. 
Includes Orbiter X Position, Orbiter Y Position, and Orbiter Z Position. 
Units-Feet. Initial Value-(O,O,O) 

Orbiter pitch angle relative to Earth in Greenwich True of Date 
Coordinate System. Units-Radians. Initial Value-D. 

-----=== TABLE NAME: AM GMT 
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ATTRIBUTES 

BIT(16) 

BIT(16) 

BIT(16) 

BIT(16) 

VECTOR(3) 
DOUBLE 

SCALAR 
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# ITEM 

17 .1 Orbiter Yaw Angle 

18 lorbiter Roll Angle 

19 M50 to Body QUAT Time 

20 GNC Pointing Flag 

21 I GNC Target Vector 

22 Site Vectors 

TABLE NAME: AM CMT (cont'd) 

HALlS NAME 

CSMV_ORB_YAW 

CSMV _ORB_ROLL 

CSMV_M50_BODY_QUAT_TIME 

CSMB_GNC~OINTING 

ICSMV_GNC_TGT_VEC 

CSMK_SITE~OS 

TABLE ENTRY CONTENTS 

DESCRIPTION 

Orbiter yaw angle relative to Earth in Greenwich True o~ Date 
Coordinate System. Units-Radians. Initial Value-O. 

Orbiter roll angle relative to Earth in Greenwich True o~ Date 
Coordinate System. Unite-Radians. Initial Value-O. 

Greenwich Mean Time associated with Orbiter Position Vector. Units
Seconds. Initial Value-O. 

Flag indicating whether Ku-band is to be pointed at TDRS or at 
GNC-designated target. ON = Point at GNC target, OFF = Point 
at TDRS. Units-None. Initial Value-OFF. 

Position o~ GNC-designated target in Orbiter Body Axis coordinates 
system. Includes GNC Target Vector X-component, GNC Target Vector 
Y-component, and GNC Target Vector Z-component. Units-Feet. Initial 
Value-(O,O,O). 

Positions of the .sixteen ground sites in Greenwich True of Date 
Coordinates System. Includes X-component, Y-compcnent, and 
Z-component o~ each site. Units-Feet. Initial Value-Shown in Table 
below. 

Site X-ComEonent Y-Com12onent Z-Com12onent 

I ll820532 17186126 -1691290 
2 15904932 :"ll59178 13507688 
3 -7725588 -15245373 12038695 
4 3706628 -15856880 13097755 
5 7573693 -15991773 ll133243 
6 2975987 -18160107 9928190 
7 -18188477 -6740700 7834022 
8 -16630305 ll758879 4786429 
9 4145092 -20521707 -226205 

10 20082784 -5129141 -287700l 
II 5806675 -16550ll6 -ll379253 
12 -14591923 8782610 -12122954 
13 289;;274 -18074678 10105170 
14 -8037450 -15173322 ll925162 
15 5367291 -13861617 14679318 
16 2975987 -18160107 9928190 

Page 2 o~ 3 

ATTRIBUTES 

SCALAR 

SCALAR 

SCALAR 
DOUBLE 

BOOLEAN 

VECTOR(3) 

ARRAY(L6 ) 
VECTOR(3) 
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23 

24-27 

28 

29 

30 

31 
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ITEM HAllS NAME 

KU-Band Uplink Command CSMV _ KUBAND _ UL _ CMD_WRD 
Word 

(Deleted) 

Radar Range Estimate CSMB _RADAR_RANGE _EST$l 
Auto 

Radar Range Estimate Min CSMB_RADAR_RANGE_EST$2 

Radar Range Estimate CSMB_RADAR_RANGE_EST 
Item (Items 1-2) 

Ku-Band TDRS Selected CSMV _KUBAND_TDRS _SEL _lD 
ID 

: AM CMT (cont'd) 

TABLE ENTRY CONTENTS 

DESCRIPTION 

Word containing uplinked commands for the Ku-band antenna. Jlntenna 
Management uses the bits in this word to set the appropriate discretes 
in the Special Processes Output Buffer. The following table shows 
the affected measurements and their initial values. 

Bit No. Initial 
Meas. No. Meas. Name (1-16) yalue 

V74K2634J Spread Spect ON/OFF 4 0 
V74K2635J KU A/B SEL 5 0 
V74K2636J Self ON/OFF 6 0 
V74K2637J MODLN CONT 7-8 0 

V74K2639J Pri Acq ON/OFF 9 0 
V74K264OJ IntI Stb ON/OFF 10 0 
V74K2641J Fwd LKHode 1/2 11 0 
V74K2642J Mot sio :JVRD CMD 12 0 

Flag indicating that the radar range estimate to be used by KU-Band 
antenna is to be computed by AMo-sequence. Initial value - ON. 

Flag indicating that the minimum radar range estimate is to be used by 
the KU-Band antenna. Initial value - OFF. 

Item entered from AM display to indicate to AM sequence, which radar 
range estimate to use for KU-Band antenna, Initial value - Hex '8000'. 

ID of TDRS selected for use by the Ku-Band Antenna System. Corresponds; 
to CSMV _ KUBAND _ TRaS _SELECTED in DDT. 

ge 3 of 3 

_o!_ 

ATTRIBUTES 

BIT(16) 

SCALAR 
! 

DOUBLE 

SCALAR 
DOUBLE 

BIT(16) 

CHAR(4) 
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# ITEM HALlS NAME 

32 S-Band TDRS Selected ID CSMV _SBAND _ TDRS _ SEL _ ID 

33 S-Band QUAD Selected ID CSMV _SBAND _QUAD _ SEL _ ID 

34 S-Band HEMI Selected CSMV _SBAND _ HEMI _SEL _ ID 
ID 

35 Current Site Selected CSMV _ CURRENT_SITE _ ID 
ID 

TABLENAME: ____ ~C~MT~ ______________________________ __ 

TABLE ENTRY CONTENTS 

DESCRIPTION 

The following is a list of possible ID's: 

TDRS Selected TDRS Selected'ID 

2 'EAST' 
1 'WEST' 
0 blank 

Units '- None. Initial Value blank 

ID of TDRS selected for use by the S-Band Antenna system. Corresponds 
to CSMV SBAlID TDRS SELECTED in DDT. The following is a list of 
possible ID's: -

TDRS Selected TDRS Selected ID 

2 'EAST' 
1 'WEST' , 
0 blank 

Units - None. Initial Value - blank 

ID of QUAD selected for use by the S-Band Antenna System. Corresponds 
to CSMV _SBAND _QUAD _SELECTED in DDT. The following is a list of 
possible ID's: 

QUAD Selected QUAD Selected ID 

1 'UR' 
2 'LR' 
3 tLL' 
4 'UL' 

Units - None. Initial Value - blank 

ID of HEMI Selected for use by the S-Band Antenna System. Corresponds 
to CSMV SBAND HEMI SELECTED in DDT. The following is a list of 
possible ID's: -

HEMI Selected 'HEMI Selected ID 

1 'UP' 
2 'LO' 

Units - None. Initial Value - blank 

ID of Ground Site currently selected by Antenna Management. Correspond 
to CSMV_CURRENT_GROUND_SITE in DDT. 

Units - None. Initial value - blank 

ATIRIBUTES 

I I 

CHAR(4) 

CHAR(2) 

CHAR(2) 

CHAR(3) 
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36 

37 

38 

39 

40 

ITEM 

TDRS ID Array 

QUAD ID Array 

HEMI ID Array 

Site ID Array 

Downlist Site Inhibit 
Bits 

HALlS NAME 

CSMK _ TDRS _illS 

CSMK_QUAD_illS 

CSMK_ HEMI _ illS 

CSMK_SITE_illS 

CSMB _DL _SITE _ INH 

TABLE NAME: ________________________________________ _ 

TABLE ENTRY ~Of\JTENTS 

OEseR IPTION 

Constant list of TDRS ID's which are used to display the currently 
selected TDRS. 

Units - None. Initial Value - (blank, 'WEST', 'EAST') 

Constant list of QUAD ID's which are used to display the currently 
selected TDRS. 

Units - None. Initial Value - ('UR', 'LR', 'LL', 'UL'l 

Constant list of HEMI ID's which are used to display the currently 
selected HEMI. 

Units - None. Initial Value - ('up', 'La') 

Constant list of ground site ID's which are used to display the 
currently selected ground site. 

Units - None. Initial value -(blank, 'lOS', 'MAD', 'GDS', 'ETC', 
'BDA', 'MIL', 'HAW', 'GWM', 'QUI', 'ACN', 'AGO', 'ORR', 'PDL', 
'BUC', 'BAN', 'SPR') 

Sixteen flags for Downlist indicating whether each site is eligible 
for selection by the Antenna Management Se~uence. ON = Site is not 
eligible. OFF = Site is eligible. Corresponds to CSMB SITE INH in 
~. - -

Units - None. Initial value - HEX '0001' 
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ATTRIBUTES 

ARRAY(3) 
CHAR(4) 

ARRAY(3) 
CHAR(2) 

ARRAY(2) 
CHAR(2) 

ARRAY(l'D 
CHAR(3) 

BIT(6) 
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10/16/79 
·A.2.11.7-1 

A. 2.11. 7 ICC Input Buffers and Communications Compoo1: CSZ ICC CMT 

This compoo1 contains ICC buffers and communications flags needed by Antenna 
Management and SCM. 

M ICC Input Buffer 

M ICC Input Buffer 

REPROD UClBILITY O:{l1 frHEJ 
ORIGINAL P AGII] IS POOR 

Typical Entry 

SCM ICC Value 

SCM I CC Status 

Figure A.2.11.7-1. ICC Input Buffers And Communications 
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f! ITEM HALlS NAME 

1 AM ICC Input Buffer CSMV_A-M_ICC 

2 SCM ICC Input Buffer .CSCV_SCM_ICC 

3 SCM ICC Value CSCV_ICC_VALDE 

4 SCM ICC Status CSCV ICC STATUS 

TABLE NAME:. __ ~I~C~C_IuN~B~ ________________________________ __ 

'\ 
/ 

TABLE ENTRY CONTENTS 

DESCRIPTION 

Data received from GNC via ICC for use by Antenna Management. 
Includes Orbiter state information and GNC target information. 
Units - None. Initial Value - O. 

DATA Received from GNC VIA ICC for use by SCM. 66 Scalar values 
with associated status 

Parameter values received from GN&C via ICC 

Parameter status received from GN&C via ICC 

- -- ---

Page 1 of 1 

j 

ATTRIBUTES 

ARRAY (45) I BIT (16) I 

STRUCTURES 
(42 copies) 

BIT (16) 

BIT (16) 
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BOOK: OFT SM Detailed Design Specification 

A.2.l2 ~tants Tables 

10/16/19 
A.2.l2.l-l 

r,T«)HODTJCIDILITY OF THE 
';"X!\.: f PAC ]1; IS p:nR 

The ConBtants Tables contain information associated with Table Maintenance 
constants • ~rhe Constant Values Table contains values used by the various special 
processes and RMS. The Constant ID' s Table contains parameter ID' s needed by 
Table Maintenance to update the constant values. 

A.2.l2.l Constant Values Table (COT) Compool: CSS COT 

The Conl3tants Values Table contains the Table: Maintenance updateable constant 
values used by the Special Processes and RMS. These values are divided into sub
sections by parameter type: integer, scalar, and discrete. The constant val~es 
are defined for easy use 'by the Special Processes. Table Maintenance overlays the 
values with a different template which allows indexing into the value to be up
dated. 



BOOK.: OFT SM Detailed Design Specification 

Helium Mass Tank 

APU Temperature Constant 

Power Level 1 

Power Level 2 

Hydraulic System GN2 Quantity 

y Minute Time - Fuel Cell Purge 

X Time - Standby H2O Coolant 

y Time - Standby H2O Coolant 

Attitude Compensation Delay Time 

Inclination of TDRS's Orbital 
Planes 

Longitudes of TDRS's Ascending 
Nodes 

A.M. Site 16 Vector 

TDRS Visibility Above Horizon 

Ku-Band Bias Correction Matrix 

X-Second Delay 

Site Visibility Above Horizon 

X Minute Times - Hydraulic System 

Z Minute Time - Hydraulic System 

Hydraulic System Temperature Low Limits 

Hydraulic System Temperature High Limits 

Hydraulic System Pressure Low Limits 

P/L Max Translational Rate-Coarse (RMS) 

P/L Max Rotational Rate-Coarse (RMS) 

P/L Max Translational Rate-Vernier (RMS) 

APU Pressure Flag 

APU Pressure Out Flag 

APU Temperature Out Flag 

Site Inhibit Flags 

(~one currently defined) 

Times of TDRS's Ascending Node 
Crossings 

TDRS's Position Vector Magnitudes 

10/16/79 

A.2.l2.1-2 

'" 

Scalar Section 

<C 

> Discrete Section 

c 

> Integer Section 
~ 

>- Double Scalar Section 

. .; 

Figure A.2.l2.l-l Constant Values Table (COT) 



fI I ITEM I HALlS NAME 

1 HelJ.um Mass Tank CSQV _ APU _ HELIUlF'.l-lASS _ TAF,c 

2 Are Temperature Constant CSQV_APU_TEMP_CONSTANT 

3 Power Levell CSFV_POWER_LEVEL_1 

4 Power Level 2 CSFV -",OWER_LEVEL 3 

"-.J' 
, 5 Hydraulic System GN2 I CSHV _N2-, QUANTITY 
l\,j Quantity 

-......J.\... 
'" 6 Y Minute Time - Fuel I CSUV_Y_MIN_TIME 

Cell Purge 

~> 

'-'-
~- - -; 

,-" ' ... , ,-, .. 
'->--"v 

k-:' 

7 I X Time (coolant loop ICSLV_OFF_TIME 
cycle time) - Standby 

8 

9 

10 

11 

12 

13 

H20 Coolant 

Y Time (coolant loop pumpICSLV_ON_TIME 
on time) - Standby H20 
Coolant 

Attitude Compensation I CSMVJTT30MP_TIME 
Delay Time 

Inclinations of TDRS's I CSMV _ TDRS _INCL 
Orbital Planes 

Longitudes of TDRS's JCSMV_TDRS_LONG_ASC_NODE 
Ascending Nodes 

Antenna Management Site 1 CSMV_SITE_16_POS 
Vector 

ITDRS Visibility Above I CSMV_TDRS_VIS 
Horizon 

I 

TABLE NAME:. __ C~O~T __________________________________ __ 

TABLE ENTRY CONTENTS 

DESCRiPTION 

The mass of helium loaded into each Are tank. It is calculated prior to 
each flight by ground software and must be entered into the sequence via 
the Table Maintenance SPEC in order to produce a correct calculation for 
APU fuel quantity. Initial value - level C dependent. 

A best predicted temperature that is used when the APU fuel tank temp
erature degrades. It is used in conjunction with the "APU temp out 
flag" to allow the Are fuel tank temperature to be bypassed. Initial 
value - level C dependent 

First of two power levels which define the break points between three 
ranges. ~en the total power is computed, it is compared against each of 
the two power levels to determine which power range it lies in. Initial 
value - level C dependent. 

Second of two power levels which define the break points between three 
r~es. Initial. value - level C dependent. 

Hydraulic water boiler systems GN2 Quantity 
Initial values - level C dependent. 

Units - PVT 

Elapsed time to leave a purge valve open. Initial value - level C 
dependent 

The elapsed time for the Standby Water Coolant loop pumps to remain OFF. 
Units - minutes. Initial value - level C dependent. 

The elapsed time for the Standby Water Coolant loop pumps to remain ON. 
Units - minutes. Initial value - level C dependent. 

Time delay used to compensate for delays involved in attitude data 
transfers other than GNC to SM delays (e.g., in the KU-Band electronics 
assembly). Units - seconds. Initial value - level C dependent. 

Inclination of orbital plane for West TDRS (subscript 1) and East TDRS 
(subscript 2). Units - Radians. Initial value - (.07, .07) 

Longitude of Ascending node crossing for West TDRS (subscript 1) and 
East TDRS (subscript 2). Units - Radians. Initial value - (3.3, 5.6) 

ATTRIBUTES 

ARRAY(3) 
SCALAR 

ARRAY(3) 
SCALAR 

SCALAR 

SCALAR 

ARRAY(3) 
SCALAR 

SCALAR 

SCALAR 

I SCALAR 

SCALAR 

ARRAY(2) 
SCALAR 

ARRAY(2) 
SCALAR 

Variable which contains the position of the 16th ground site in GreenWiChIARRAY(3) 
True of date Coordinate System. Units - Feet. Initial value = (2975987, SCALAR 
-18160107, 9928190). 

Angle above horizon at which TDRS is visible. Units - Degrees. 
Initial value - level C dependent. 
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II ITEM HALlS NAME 

14 I Ku-Band Bias Correction CSMV _ KUBAND _BIAS_MATRIX 
Matrix 

15 X-Second Delay CSMV _ KUBAND _X_SEC YELAY 

16 Site Visibility Above CSMV_SITE_VIS_ABOVE_HORIZON 
Horizon 

17 X Minute Times _ CSOV _COT _ XMIN _TIME 
Hydraulic System 

18 Z Minute Time. - ICSOV_COT_ZMIN_TIME 
Hydraulic System 

19 I Hydraulic System Temp- ICSOV_COT_LOLIM_TEMP 
erature Low Limits 

20 I Hydraulic System Temp- ICSOV_COT_HILIM_TEMP 
erature High Limits 

21 I Hydraulic System PressUrel CSOV30T_LOLIM_PRESS 

22 

23 

24 

25 

29 

27 

Low Limits 

PIL Max Translational 
Rate-Coarse 

P/L Max Rotational Rate
Coarse 

P/L Max Translational 
Rate-Vernier 

P/L Max Rotational Rate
Vernier 

APU Pressure Flag 

APU Pressure Out Flag 

TABLE NAME: COT (Coot' d) 

\ 

CRSS TRANS RATE PYLD SEL 
COARSE - - - -

CRSS ROTE RATE PYLD SEL 
COARSE - - - -

CRSS~RANS_RATE_PYLD_SEL_VERN 

CRSS_ROTE_RATE_PYLD_SEL_VERN 

CSQB _ APU ]RES JLAG 

CSQB-,APU]RES_OUTJLAG 

TABLE ENTRY CONTENTS 

DESCRIPTION ATTRIBUTES 

Bias Correction matrix for the Ku-Band antenna line-of-sight vector from I MATRIX(3.3) 
Orbiter BodY Coordinates. Units - None. Initial value - level C 
dependent. 

Time between issuance of a TDRS Select Discrete and issuance of the 
Search-Initiate Discrete during a Ku-Band antenna acquisition sequence. 
Units - Seconds. Initial value - level C dependent. 

SCALAR 

Angle above site's horizon at which orbiter is visible. Units - Degrees.1 SCALAR 
Initial Value - level C dependent. 

Hydraulic circulation pump run times. Units - Minutes. 
level C dependent. 

Initial value - I ARRAY(.3) 
SCALAR 

Hydraulic circulation pump start delay time. Units - Minutes. "Initial 
value - level C dependent. 

Low limit values against which the hydraulic systems input 
temperatures are compared to determine when to assign a priority 
pump. Units - Deg F. Initial values - level C dependent. 

High limit values against which the hydraulic systems input 
temperatures are compared to determine when to turn off circulation 
pump. Units - Deg F. Initial values - level C dependent. 

Low limit values against which the hydraulic systems input pressures 
are compared to determine whether the system's circulation pump is on. 
Units - PSIA. Initial values - level C dependent. 

An I-LOADed array specifYing the maximum coarse translational resultant 
EE rate, dependent on which payload is captured. 

An I-LOADed array specifYing the maximum coarse rotational resultant 
EE'rate, dependent on which payload is captured. 

An I-LOADed array specifYing the maximum vernier translational resultant 
EE rate, dependent on which payload is captured. 

An I LOADed array specifYing the maximum vernier rotational resultant 
EE rate, dependent on which payload is captUred.' 

SCALAR 

ARRAY(3,16) 
SCALAR 

ARRAY(3,16) 
SCALAR 

ARRAY(3) 
SCALAR 

ARRAY(5) 
SCALAR 

ARRAY(5) 
SCALAR 

ARRAY(5) 
SCALAR 

ARRAY(5) 
SCALAR 

, A flag used in conjunction with the"APu Pressure Out Flag" to allow the j ARRAY(3) 
APU sequence to use in the computation the APU Fuel Tank Outlet Pressure BIT(I) 
instead of the APU Fuel Tank Pressure. Initial value - level C dependent,. 

A flag used in conjunction with the "APU Pressure Flag" to allow the APU 
sequence to use in the computation the APU Fuel Tank Outlet Pressure 
instead of the APU Fuel Tank Pressure. Initial yalue _ leyel C dependen 
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ITEM HAllS NAME 

APU Temperature Out Flag I CSQB_APU_TEMP_OUT.J'LA.G 

Site Inhibit Flags CSMB_SITE_INH 

TABLE ENTRY CONTENTS 

DESCRIPTION 

A rlag that allows the APU sequence to bypass using the APU Fuel Tank 
Temperature but instead using a best predicted value. Initial value -
level C dependent. 

Flags indicating whether each site is eligible for selection by the 
Antenna Management se~uence. ON = site is not eligible. OFF = site 
is eligible. The possible subscript numbers and the corresponding sites 
are given below. 

Subscript 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

Ground Site 

Mahe, Seychelles 

Madrid, Spain 

Goldstone, California 

Greenbelt, Maryland 

Bermuda 

Merritt Island, Florida 

Kauai, Hawaii 

Guam 

Quito, Ecuador 

Ascension Island 

Santiago, Chile 

Orroral, Australia 

New Smyrna Beach, Florida 

Flight Research Center 
Calirornia 

Bangor, Maine 

Spare 

Units-none. Inital value - level C dependent 

ATTRIBUTES _ 

ARRA¥(3) 
BIT(l) 

ARRAY(16) 
llIT(l) 
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# ITEM HALlS NAME 

30 Times of TDRS's CSMV_TDRS_TIME_ABC_NODE 
Ascending Node Crossings 

31 TDRS's position Vector CSMV_TDRS~OS_MAG 

Magnitudes 

TABLE NAME: ____________________ _ 

TABLE ENTRY CONTENTS 

DESCRIPTION 

Greenwich Mean Time of ascending node crossing for West TDRS (subscript 
II and East TDRS u,ubscript 2). Units - Seconds. Initial value 

l3l,500,000, l2,345,6781. 

Magnitude of position vector for West TDRS (subscript l) and East TDRS 
lsubscript 21. Units - Feet. Initial value - (l38,776,000, 
138,776,000). 

" 
'. 

ATTRIBUTESI 

I 

ARRAY(2) 
SCALAR 
DOUBLE 

ARRAY(2) 
SCALAR 
DOUBLE 
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BOOK: OFT SM Detailed Design Specification 

A. 2.12.2 ConBtant ID' sTable (TM COT) Compool: ess TM COT 

10/16/79 
A.2.12.2-1 

The Constant ID's Table contains parameter ID's needed by Table Maintenance 
to update the values in the COT. These parameter ID's are divided in subsections 
corresponding to the sections into which the COT is divided. The parameter ID's 
also are defined similarly to the corresponding values to ensure that each param
eter ID is the same relative position as its value. Table Maintenance overlays 
the parameter ID's in the same way as the values to allow an indexed search for 
the input ID. 



BOOK: OFT SM Detailed Design Specification 

Date 10/16/79 

Page A.2.l2.2-2 

... 
Helium Mass Tank ID's 

APU Temperature Constant ID's 

Power Level lID 

Power Level 2 ID 

Hydraulic SystemGN2 Quantity 

Y Minute Time ID - Fuel Cell Purge 

X Time ID - Standby H2O Coolant 

Y Time ID- Standby H2O Coolant 

Attitude Compensation Delay Time ID 

Inclinations of TDRS's Orbital Planes ID's 

Longitudes of TDRS's Ascending Nodes ID's 

Antenna Management Site 16 Vector 

TDRS Visibility Above Horizon ID 

Ku-Band Bias Correction Matrix ID's 

X-Second Delay ID 

Site Visibility Above Horizon ID 

X Minute Time ID's - Hydraulic System 

Z Minute Time ID - Hydraulic System 

Hydraulic System Temperature Low Limits ID's 

Hydraulic System Temperature High Limits ID's 

Hydraulic System Pressure Low Limits ID's 

P/L Max Translational Rate - Coarse ID's (RMS) 

P/L Max Rotational Rate - Coarse ID's (RMS) 

P/L Max Translational Rate - Vernier ID's (RMS) 

P/L Max Rotational Rate - Vernier ID's (RMS) .. 
APU Pressure Flag ID's 

APU Pressure Out Flag ID's 

APU Temperature Out Flag ID's 

Site Inhibit Flags ID's 

(none currently defined) 
-< 

Times of TDRS's Ascending Node Crossings ID's 

TDRS's Position Vector Magnitudes ID's 
~ 

Figure A.2.l2.2-l. Constant ID's Table (TM COT) 

>-

>-

Scalar Section 

Discrete Section 

Integer Section 

Double Scalar 
Section 
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fI ITEM HALlS NAME 

1. Helium Mass Tank ID's 

2. APU Temperature Constant 
ill's 

3. Power Level 1 ID 

4. Power Level 2 ID 

5. Hydraulic System GN2 
Quantity IV's 

6. Y Minute <rime ID - Fuel 
Cell Purge 

7. X Time ID - Standby H2O 
Coolant 

8. Y Time ID - Standby, H2C 
Coolant 

9. Attitude Compensation 
Delay Time ID 

I 10. Inclinations of TDRS's I Orbital Planes ID's 

11- Longitudes of TDRS's 
Ascending Nodes ID's 

12. Antenna Management Site 
16 Vector ill 

13. TDRS Visibility Above 
Horizon ID 

14. Ku-Band Bias Correction 
Matrix ID's 

15. X-Second Delay ID 

16. Site Visibility Above 
Horizon ID 

17. X Minute Time ID' s -
Hydraulic System 

18. iy~~~rcT~~t~~-
-------

TABLE NAME:_TM_C~O~T ________________ -=== 

TABLE ENTRY CONTENTS 

DESCRIPTION 

The entries in this table are INTEGER DOUBLE parameter ill's which 
correspond to the entries in the Constant Values Table. The ID's 
are listed below. 

922024,922026,922028 

922140,922240,922340 

920630 I 
920631 

I 920650,920651,920652 

920635 

920640 

92064l 

921013 

921025, 92l0l7 I 
92l023, 921015 

985061, 985062, 985063 

921034, 921035, 921036, 921040, 921041, 921042, 
921045, 921046, 921047 

921010 

921005 

921744, 921745, 921746 

921676 
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19. 

20. 

21. 

22. 

23. 

24. 

25. 

26. 

27. 

28. 

29. 

30. 

31. 

ITEM 

Hydraulic System Tem
perature Low Limits ID's 

Hydraulic System Tern.,. 
perature High Limits 
ID's 

Hydraulic System 
PressU?e Low Limits ID's 

P/L Max Translational 
Rate-Coarse ID's 

P/L Max Rotational Rate 
Coarse ID's 

P!L Max Translational 
Rate-Vernier ID's 

P!L Max Rotational Rate-' 
Coarse In's 

APU Pressure Flag ID's 

APU Pressure Out Flag 
ID's 

APU Temperature Out 
Flag ID's 

Site Inhibit Flag ID's 

Times of TDRS's 
Ascending Node Crossings 
rD's 

TDRS's Position Vector 
Magnitude ID's 

HALlS NAME 

TABLE NAME:._--cT::;N:....:;:.C.::.OT:..-________________ _ 

\, 

TABLE ENTRY CONTENTS 

DESCR IPTION 

921700,921702,921704,921706,921708,921710,921712,921714,921718, 
921720,921722,921724,921728,921730,921736,921738,921800,921802, 
921804,9218406,921812,921814,921816,921818,921820,921822,921830, 
921832, Q, 0, 0 , 0 , 921900;921902,921904,921906,921912, 
921914,921916,9219~8,921920,921922,921928,921930, 0 , 0 
o 0 

921701,921703,921705,921707,921709,221711,221713,221715,921719, 
921721,921723,921725,921729,921731,221737,921739,921801,921303, 
921805,921807,921813,921815,921817,921819,921821,921823,921331, 
921833, 0 , 0 , 0,0, 921901,921903,921905,921907,921913, 
921915,921917,921919,921921,921923,921929,921931, 0 , 0 
o , 0 

921742,221842,921942 

not currently defined 

not currently defined 

not currently defined 

not currently defined 

922150,922250,922350 

922152,922252,922352 

922160,922260,922360 

920976,920977,920978,920979,920980,920981,900982,920983,920984, 
920985,920986,920987,920988,920989,920990,920991 

921027, 921020 

921003, 921001 
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BOOK: OFT SM Detailed Design Specification 

A.2.l3 Scaling Cross-Reference Table (SXT) 

Date 10/16/79 
Page A.2.13-1 

Compoo1: CSA SXT (Basic) 
CSS SXT (SP Processes) 

The Scaling Cross-Reference Table (SXT) contains information required by 
Analog Scaling to scale ED parameters (designated analog parameters converted to 
EU for SM processing). A unique SXT exists for Basic Data Acquisition and SP 
Data Acquisition. The Basic Data Acquisition SXT is mission dependent and 
therefore build by the SM offline preprocessor. The Special Processes Data 
Acquisition is not mission dependent and is hand generated. When called, Analog 
Scaling is passed an address pointer into an SXT and the number of parameters to 
be scaled. Parameters in the Basic SM Data Acquisition SXT which have dual 
limit sets specified will have two SXT entries defined so that each of these 
parameters will have its scaled value placed in two contiguous locations in the 
PPB. 



Header 

Cycle 1 
Analog 
Entries 

Cycle N 
Analog 
Entries 

Table Organization 

Entry 1 

Entry 2 

r~ ~~ 

Entry N 

Entry 1 

Entry 2 

,..1 , ... 

]I----Entry N ------Ii 
;~ ~ 

Entry 1 

Entry 2 

,l" 

lEnt'" N r 

Typical Entry 

No. Of Entries 
In Section 

t Analog fEU Input Output 
Value Location --

10/16/79 
A.2:13-2 

t To 
Section 

t Status 
Word t SAT 

Figure A.2.13-1.Sc'aling Cross-Reference Table (SXT) 
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4 
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2 

l 

ITEM 

Typical SXT Entry 

Pointer to Analog Input 
Value 

Pointer to E.U. Output 
Location 

Pointer to Coefficients 

Pointer to Status Word 

SXT Header 

# of Entries in Section 

Pointer to Section 

HALlS NAME I 

CSAS_SXT_ANA_VAL 

CSAS_SXT_KtJ_VAL 

CSAS _SXT _SAT]TR 

CSAS_SXT_STATUS 

CSAS yXT _ NUM _ENTRIES 

CSAS _SXT _INDEX 

TABLE NAME:_-"S"'XT"'-_________________ _ 

TABLE ENTRY CONTENTS 

DESCRIPTION 

Address of value to be scaled. Initial Value - Level C Dependent 

The scaled E.U. value is placed at this location. 
Initial Value - Level C Dependent 

Points to the position in the scaling table where the coefficients 
needed to convert this PCM to engineering units can be found. 
Initial Value - Level C Dependent 
Status of the current value including the I/O validity, offscale 
high, and offscale low indicators. Initial Value - Level C Dependent 

Number of analog entries in section. Initial Value - Level C Dependent 

Relative location of first entry for the section. 
Initial Value _ Level C Dependent 
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NAME 
INTEGER 

NAME 
SCALAR 

NAME 
SCALAR 

NAME 
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INTEGER 

INTEGER 

I 

m 
o 
o 
::;; .. 
o 
~ .... 
fA 

== 
C 
(I) -AI 

(I) 

=
C 
(I) 
(II 

= = 
CI) 
'C 
CD 
n -n 
AI -CI 
= 

'1jt;j 

'" '" "" ct-" " 
» f-' 
• 0 
I\)i--. If-' I-' 0' 
W ~ 
I ,~ 
W1'D 



BOOK: OFT SM Detailed Design Specification 

10/16/79 
A.2.14-1 

A.2.l4 Subsystem Configuration Management List (SCML) Compool: CSC XX SCML* 

The Subsystem Configuration Management list provides the information required 
by the SCM process to compare specified analog, E.U., and discrete parameters with 
predefined configurations. This information includes parameter ID, limit values, 
value or pointer to value to be compared, pointers to text for discrepancy message, 
and switch position for discretes. 

*XX -List Number 



Header 

Discrete 
Section 

3-Pos 
Section 

E_U_ 
Section 

~ 

r List I No. In .. Discrete I No. In 3-Pos. 
10 Section Section 

No. In E.U Section t.:=::: ------Entry 1 

Entry 2 
\ 

I~~ 
I" 

~ 

Entry N 

Entry 1 

Entry 2 

I~::::: 
; 

Entry N 

Entry 1 

Entry 2, 

~ ~ 

Entry N 

~ 

::::: 

Typical Discrete Entry 

Parm 10 I + Value 

10/16/79 
A.2.14-2 

Should Be State 

+ "s To Discrepancy Text· 4 Parm I/O Status 

Bit I t Switch Pos. Text t Switch Pos. Text 
No. For Discrete Of 0 For Discrete Of 1 

Typical 3-Pos Entry 

Parm A ID + Value Bit No. Should Be State 

Parm B ID + Value Bit No. Should Be State 

t's To Discrepancy Text 
t 

Parm A It Parm B 
I/O Status I7bStatus 

+ Switch Pos. Text 
For A=O And B=O 

t Switch Pos. Text 
For A=O And B=1 

+ Switch Pos. Text ----- ---For A=1 And B=O --- --
~'TYPiCal E.U. Entry 

Parm 10 t Value J Limit High 

~ 
Limit 

t's To Discrepancy Text LOW 

Parameter I/O Status --- ------ ---

Figure A.2.14-1. Subsystem Configuration Management (SCML) 
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fI ITEM 

SCML Header 

1 I T3c::o+ TTi 
~ I ~~ .... ~ ~ ..... 

2 I Number of Discretes 
Entries 

3 I Number of 3~POS Entries 

4 Number of E.U. Entries 

Discrete Section 
I 

1 Parm ID 

2 Value 

3 Should Be State 

4 I's to Discrepancy Text 

5 I Parameter I/O Status 

6 I tSwitch Position Text 
for Discrete of 0 

T I tSwitch Position Text 
for Discrete of 1 

8 1 BIT NO. 

E.U. Section 

1 Parm ID 

2 Value 

3 Limits 

4 Is to Discrepancy Text 

5 I Parameter I/O Status 

HALlS NAME 

f"Q('IC TTcm TT\ 
I'-'....,,'-''-'_-'-'...L. ..... -'-_-'- ..... 

CSCS_NUM_DISC 

CSCS_NUM_3l?OS 

CSCS~NUM_EU 

CSCS_DISC_PARMID 

CSCS_DISC_PARVAL 

CSCS_DISC_STATE 

CSCS_DISC_TXTl~5 

ICSCS_DISC_STATUS 

I CSCS_DISC_SWO 

I CSCS_DISC_SWI 

CSCS_DISC_BITNO 

CSCS_EU_PARMID 

CSCS EU VALUE 

CSCS EU HI LIM 
CSCS=EU=LOW_LIM 

CSCS_EU_TXTl~5 

CSCS_EU_STATUS 

TABLE ENTRY CONTENTS 

DESCRIPTION 

jUTIi~Ue ID USed to identi~3 each list. Initial Value .- Level C Dependent 

Total number of discrete entries. Initial Value - Level C Dependent 

Total number of 3-POS entries. Initial Value - Level C Dependent 

Total number of E.U. entries. Initial Value - Level C Dependent 

Seven character parameter ID reduced to an integer. Initial Value -
Level C Dependent 

Address pointer to the value location. Initial Value - Level C Dependent 

Discrete state to be compared against parameter value. Initial Value -
Level C Dependent 

Five text location in the SCMT used to build the discrepancy message. 
Initial Value - Level C Dependent 

Parameter status associated with corresponding parameter value. Initial 
Value - 0 

Location in SCMT of switch position text for discrete of O. Initial 
. Value - Level C Dependent 

ILocation in SCMT of switch position text for discrete of 1. Initial 
Value - Level C Dependent 

BIT Position in parent 
Initial Value - Level C Dependent 

Seven character parameter ID reduced to an integer. Initial Value -
Level C Dependent 

Pointer to the location of the parameter value. Initial Value - Level C 
Dependent 

Upper and lower limits to be compared against parameter value. 
Initial Value - Level C Dependent 

Text locations in the SCMT used to build the discrepancy message. 
Initial Value - Level C Dependent 

Parameter status associated with corresponding parameter value. 
Initial Value - 0 

Page 1 of 2 TABLE NAME: SCML ------------------

ATTRIBUTES 

i INTEGER 

INTEGER 

INTEGER 

INTEGER 

Bit (24) 

NAME 
BIT (24) 
BIT (1) 

BIT (8) 's 

NAME 
BIT (16) 

BIT (8) 

BIT (8) 

BIT (5) 

BIT (24) 

NAME 
SCALAR 

SCALAR 
SCALAR 

BIT (8) 's 

NAME 
BIT (16) 
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13 
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ITEM 

3-POS Section 

Parm AID 

Param BID 

Value A 

Value B 

A BIT NO 

B BIT NO 

A Should Be STATE 

·B Should Be STATE 

I's To Discrepancy Text 

IPARM A I/O STATUS 

IPARM B I/O STATUS 

ISwitch POS text for 
discrete of A=O and B=O 

ISwitch Position text 
for discretes A=O and B=l 

ISwitch Position text 
for discretes A=l and B=O 

TABLE NAME: SCML (cont' d) 

\ 

HALlS NAME 

CSCS_3POS_PARMIDA 

CSCS_3POS_PARMIDB 

CSCS_3POS_PARVALA 

CSCS_3POS_PARVALB 

CSCS_3POS_BITNOA 

CSCS_3POS_BITNOB 

CSCS_3POS_STATEA 

CSCS_3POS_STATEB 

CSCS_3POS_TXTl-5 

CSCS_3POS_STATUSA 

CSCS_3POS_STATUSB 

CSCS_3POS_SWAOBO 

\CSCS_3POS_SWAOBl 

\CSCS_3POS_SWAlBO 

TABLE ENTRY CONTENTS 

DESCRIPTION 

Seven character parmeter A ID reduced to an integer. Initial Value -
Level C Dependent 

Seven character parameter B ID reduced to an integer. Initial Value -
Level C Dependent 

ATTRIBUTES 

BIT (24) 

BIT (24) 

Pointer to the location of value for A. Initial Value - Level C Dependenti NAME 
BIT (24) 

Pointer to the location of value for B. Initial Value - Level C DependentiNAME 
BIT (24) 

BIT position in parent. Initial Value - Level C Dependent 

BIT position in parent. Initial value - Level C Dependent 

~iscrete State to be compared against value. Initial Value - Level C 
Dependent 

~iscrete State to be compared against value. Initial Value - Level C 
I Dependent 

b Text locations in SCMT used to build discrepancy.message. Initial 
Value - Level C.Dependent 

IParameter status associated with corresponding parameter value. Initial 
Value - 0 

~arameter status associated with corresponding parameter value. Initial 
Value - 0 

ILocation in SCMT of switch position text for discretes of A=O, B=O, 
Initial Value - Level C Dependent 

~cation in SCMT'of Switch position text for discretes of A=O and B=l. 
Initial Value - Level C Dependent 

~cation in SCMT of Switch position text for discretes of A=l and B=O. 
Initial Value - Level C Dependent 
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BIT (5) 

BIT (5) 

BIT (1) 

BIT (1) 

BIT (8) 's 

NAME 
BIT (16) 

NAME 
BIT (16) 

BIT (8) 

BIT (8) 

BIT (8) 
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BOOK: OFT SM Detailed Design Specification 

A.2.l5· SCM ~ext Dictionary (SCMT) Compool: CSC_SCMT 

10/16/79 
A.2.15-l 

The SCM Text Dictionary table contains the text information required to con
struct the SCM Display Discrepancy Messages and the desired state text messages. 
Each element of the table is a four (4) character text field. 

Table Organization 

Entry 1 

Entry 2 

I--E_n_tr_Y_3 __________ .:---·4 14 Character Text Message 

,~ 

Entry N 

Figure A.2.1S-1.SCM Text Dictionary (SCMT) 
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TABLE ENTRY CONTENTS 

. 
Ii ITEM HALlS NAME DESCRIPTION 

Either: 
1 4 character text message CSCS_TEXT (I) 1. A minor field portion of SCM text discrepancy messages ._ 

(each SCM message is made up of 5 minor fields). Initial 
Value - Level C Dependent 

or 
2. A desired state text message 

Initial value - Level C Dependent 

TABLENAME: __ ~S~CMT~ ________________________________ __ 

\ \ 
\ I 

/ 

ATTRIBUTES 

CHARACTER (4 
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BOOK: OFT 8M Detailed Design Specification 

A.2.16 Special Processes Output Buffer (SPOB) 

10/16/79 
A.2.1l6-1 

REPRODUCr'Tf ,ITY OF THE 
r'TnCH\;AL PAG],; IS POOH, 

Compool: CSS SPOB 

The Special ProcesBes Output Buffer (SPOB) :is the collection and storage area 
for all special processes data that is to be output to payload MDMs. Discrete 
indicators used to annunciate error conditions from the Special Processes and 
parents used to merge output commands for downliBt are also in this buffer. The 
SPOB format is rigid and 'does not change from miBsion to mission. All data 
contained in the SPOB i8 available for Downlist. The SPOB contains four sections: 
1. Payload Bay Door output section, ,2. Cyclic output seotion, 3. Downlist Merge 
Section and 4. Annunciation section. 

Sections 1 and 2 contain one or more of the following: 

1. Analog PCM count parameters from the ID~enna Management, the APU Fuel 
Q,uanti ty and the Hydraulic Water Boiler Quantity special processes. 

2. Reset and Set masks for discrete outputs associated with the following 
special processes: Antenna Management l • Fuel Cell Purge, Hydraulic 
Fluid on-Orbit Temperature Control, Standby Water Coolant Loop Temp
erature Control and Payload Bay Doors. These special processes set 
up the Set masks and SP Data Out sets up the Reset masks and causes 
both masks to be output. 

3. Applicable bit masks associated with each Set mask that tells which 
bits are to be output. These 2 masks are used in the creation of the 
Reset masks. 

The Downlist Merge section contains a parent 
common to both PBD and non-PBD special processes. 
merged into the Downlist parent for downlist only 
routine. 

for each output parent that is 
These output parents are 

and are not used by any other 

The Annunciation section contains current ,annunciation indicators that are set 
(and reset) by various special processes that require annunciation outputs for 
specific error conditions. Each indicator also has a previous annunciation 
indicator associated with it. 'The previous annunciation indicator is used by 
Special Processes Data Out to compare to the current indicator to determine if 
there is a change in status that needs annunciation. There is also a table of 
FMPT entries needed to issue the annunciation Macro. 

The SP Data Out function does not clear the buffer after an output operation. 
'I'his means SPOB integrity is the resp~nsi bili ty of the associated special processes. 
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t 

Payload Bay Door Output Section 

Contains: Set, Reset, And Applicable 
Bit Masks 

Cyclic Output Section 

Contains: (1) Analog PCM Count Parms 
(2) Set, Reset, And Applicable Bit Masks 

Downlist Masks 
Current Annunciation Indicators 
Previouj AnnY-nC<iation IndicQ..tQ[s. 

FMPT Pointer Table Entries j 

Figure A.2.16-1. Special Processes Output Suffer (SPOS) 

10/16/79 
A.2.16-2 
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fI ITEM HAllS NAME 

1 Analog Output Parameters 

2 Reset Masks 

I 

3 Set Masks 

4 Applicable bit mask s 

I 
5 Current annunciation CSSB_CUR_ANN 

indicator parent 

, 

6 Previous annunciation CSSB]REV _ANN 

I indicator parent 

7 I FMPT Pointer CSSV_ANNUN]NTR 

8 Downlist Mask 

TABLE NAME:__'s"'Pt:J.Qll;RL-__________________ _ 

TABLE ENTRY (;ONTENTS 

DESCR IPTION 

Analog PCM Count Parameters from the APU Fuel Quantity, Antenna 
management, and Hydraulic Water Boiler Quantity special process. 

Reset masks for the following special processes: 

0 Fuel Cell Purge 
0 Hydraulic Fluid On-Orbit Temperature Control 
0 Standby Water Coolant Loop Temperature Control 
0 Payload Bay Doors 
0 Antenna Management 
Bit on=turn off bit in output location 

Set masks for the special processes listed above. 
Bit on=turn on bit in output location 

Used to determine which bits in masks are to be output. 
Bit on=applicable 

Discrete indicators set when annunciation of specific error 
conditions is requested by the following Special Processes: 

0 Fuel Cell Purge 
0 Payload Bay Doors 

Image of previous cycle's current annunciation indicator paren~. 
Used to. determine if indicator. has just changed. 

Pointers to FMPT Entry to annunciate 

AND of discrete parent outputs common to both PBD and other processes 

Page 1 of 1 

ATTRIBUTES 

• Bit (16) 

Bit (16) 

Bit (16) 

Bit (16) 

Bit (16) 

Bit (16) 

Integer 

Bit (16) 
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A.2.l7 . ~:cial Process~~sInput Buffer (SPINB) Compool: 

Date 10/16/'79 

Page A.2.l7-l 

CSS SPINB 

All data aCCluired by Special Processes Data ACCluisition is read into the 
Special Processes Input Buffer (SPINB). The SPINB consists of three sections: 

1.. A PMU/PLMDM data section consisting of (1) the I/O operation status 
associated with each Dart entry (for PMU data) or BCE Element (for 
PLMDM data) (2) the aCCluired parameters. 

2, A parameter status section (IOB) consisting of a status associated with 
each parameter (set by General aCCluisition). 

3. A user section used for storage of parameters that have been scaled 
or for which the last value with valid I/O status is to be saved, by 
the individual Special Processes. 

A Transaction Status Word preceeds the input buffer for FeOS use. 

All da.ta in sections 1 and 2 are named using the following naming conventions: 

1. Data section CSSV SPINB XXXX where XXXX=D + input address for all 
d.iscretes or XXXX = parmid for all analogs. 

2. Parameters status section CSSV INSTAT XXXX where XXXX = same as above. 
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Read Request 1 

Read Request 2 

Read Request n 

~ 

~ ~ 

lOOper. Status 

lOOper. Status 

lOOper. Status 

Parm. Status I 

Parm. Status I 
Scaled Value 

I Tr~ns~ction Status Word, 

Parameters 

Parameters 

Parameters 

Parm. Status I Parm. Status I ' Parm. Status 

Parm. Status I Parm. Status I Parm. Status 

I Scaled Value· I Scaled Value 

~ 

-; ~ 

10/16/79 
A.2.17-2 

Data Section 

Parameter Status Section 
(lOB) 

-: 

flL _______ ....... ________ '--_______ I : User Section 1 Scaled Value Scaled Value Scaled Value _ 

Saved Value Saved Value Saved Value 

Figure A.2.17-1. Special Processes Input Buffer (SPINB) 
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TABLE ENTF< CONTENTS 

# ITEM HAllS NAME DESCRIPT!ON 

1 i~ansaction 8ta~us 

Word 

2 10 Status Indicators 

3 Par9llleters 

4 I IOB 

Scaled Values 

6 Saved Values 

TABLE NAME:_-'S"-P=INB=-_________________ _ 

Transaction Status word as returned from FCOS Initial value 0 

10 status as returned from FeOS for PMU data or as set by General 
Data Acquisition for PLMDM data initial value - 0 

Par9llleters transfered by FeOS from the PMU or PLMDM as a result of 
a read request initial value - 0 

Parameter status section containing status associated with each 
parameter as set by General Acquisition initial values - Hex '4000' 

EU Parms as scaled by Forward Scaling initial value - 0 

Last value with valid 1/0 status as saved by the individual Spec. 
process routines. Initial values = 0 

0;::0 
:;:02') 
-"':i 
e~ 
ZO >,.....0 
~d 
L'O 
"':it:::; 
>~ 
Oc:-' 
~~ 
I... ........ ~ 

-K1 m 
o 

~>'::"i o -
0>-3 
~~ 

t:: 

Page 1 of 1 

ATTRIBUTES 

Bit 16 

Bit 16 

Bit 16 

Bit 16 

Scalar 

Bit 16 
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BOOK: OFT SM Detailed De!~ign Specification 

A.2.l8~lay/DownlistTable '(DDT) Compool: CSS DDT 

10/16/79 
A.2.l8-l 

The Dil3play/Downlist Table (DDT) contains parameters that are for display only 
or parameters that are to be downlisted. 

APU Fuel Quantity Variables 

Fuel Cell Computation Variables 

Hydraulic Water Boiler Quantity Variables 

02N2 Quantity Variables 

H20 Pump Delta Pressure Variables 

Recorder Tape Position Variables 

Antenna Management Variables 

Figure A.2.18-1. Display/DoVlfnlist Table (DDT) 
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iI 

1 

2 

3 

4 

5 

6 

'7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

ITEM HALlS NAME 

APU fuel quantity array ICSQV_APU_FDEL_DISP 

APU fuel quantity status ICSQB_APU_FDEL_STAT 
=r~ 

Total fuel cell current ICSFV_TOTALyC_CURRENT 

Total fuel cell current ICSFB_TOTAL_FC_CURRENT_STATUS 
status 

Total fuel cell power ICSFV_TOTALYC_POWER 

Total fuel cell power 
status 

Precondition discrete 
arrays 

Precondition discrete 
status array 

Water boiler quantity 

Water Boiler quantity 
status 

Emergency 02 quantity 
status 

Emergency 02 quantity 

CSFB TOTAL FC POWER STATUS 
- - - -

CSFB FC PRECON-l 
CSFB-FC-PRECON-2 
CSFBYC=PRECON-3 

CSFB_FC_PRECON_STAT 

CSHV_QUANT_CRT 

SHE_QUANT _OUT_STAT 

CSNB_02_QTY_STATUS 

CSNV _ 02_ QTY _VALUE 

N2 quantity output values ICSNV_N2_QTY 

N2 quantity output status ICSNB_N2_QTY_STAT 

LOOP 1 pump delta 
pressure 

LOOP 2 pump delta 
:pressure 

CSWV yELTA _PRESSr 

CSWV_DELTA_PRESS2 

TABLE NAME: Display/Downlist Table (DDT) 

\ 

TABLE ENTRY CONTENTS 

DESCRIPTION 

Array containing the percent remaining of fuel for each APU fuel tank. 
Initial Value - (0,0,0). 

Array containing output status for the fuel quantity of each fuel tank. 
Initial Value - (EEX'4000', HEX'4000', HEX'4000'). 

The total current from all the three fuel cells in amps. 
Initial Value - O. 

The output status for the total fuel cell current. Initial Value 
HEX'4000' • 

ATTRIBUTES 

ARRAY (3) 
SCALAR 

ARRAY (3) 
BIT (16) 

SCALAR 

BIT (16) 

The total power ·for all three fuel cells in kilowatts. Initial Value - O!SCALAR 

The output status for the total fuel cell power. Initial Value -
HEX'4000'. 

Arrays containing the three precondition settings for each of three 
fuel cell power levels. Initial Value - (HEX'OOOO', HEX'OOOO' , 
HEX'OOOO'). 

Array containing output status for the precondition settings for 
each fuel cell. Initial Value - (HEX'4000', HEX'40000', HEX'4000'). 

Water boiler quantity remaining in each of 3 water boiler tanks. 
Initial Value - (0,0,0). 

Array containing output status for the water boiler quantity remaining. 
Initial Value - (HEX'4000', HEX'4000', HEX'4000'). 

Status of quantity of 02 remaining. Initial Value - HEX'4000'. 

Quantity of 02 rema~n~ng in pOlllds. Output by 02/N2 computation. 
Initial Value - O. 

Array of output values obtained as a result of performing the N2 
~uantity computation. Initial Value - (0,0). 

Array of output status obtained as a result of performing (or attempting 
to perform) the N2 quantity computation. Initial Value -
(HEX'4000', HEX'4000'). 

Set by pump delta pressure process. Indicates difference in outlet 
and inlet pressures of water coolant loop 1 pump. 
Initial Value - O. 

Set by pump delta pressure process. Indicates difference in outlet 
and inlet pressures of water coolant loop 2 pump. Initial 
Initial Value - O. 
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ARRAY (3) 
BIT (16) 

ARRAY (3) 
BIT (16) 

ARRAY (3) 
SCALAR 

ARRAY (3) 
BIT (16) 

BIT (16) 

SCALAR 

ARRAY (2) 

ARRAY (2) 
BIT (16) 

SCALAR 

SCALAR 
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if 
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I 17 

I 
18 

19 

20 

21 

22 

23 

-. -1-,. 

24 

"':,;-

25 ., -

l' 26 

'0 27 
C'-' 

ITEM 

Loop 1 pump delta 
pressure status 

Loop 2 pump delta 
pressure 

Recorder tape position 

Recorder Tape Position 
status 

Line-of-Sight Roll 
to TDRS's-Rasters 

Line-of-Sight Pitch 
Angles to TDRS's-Rasters 

TDRS Position Vectors 

I TDRS In View Indicators 

HALlS NAME 

CSWB_DELTA~RESS1_STATUS 

CSWB_DELTA_PRESS2-STATUS 

I CSRV TAPE POS 

CSRB_POS_OUT_STAT 

cm·:rv· _ TDRS _LOS_ROLL _ RAE 

CSMV_TDRS_LOS~TCH_RAS 

CSMV TDRS POS 

CSMB TDRS I}I VIETrl - --

Line-of-Sight Roll I CSMV_TDRS_LOS_ROLL_DEG 
Angles to TDRS's_Degrees 

Line-of-Sight Pitch 
Angles to RDRS's-Degrees 

TDRS Selected for 
Ku-Band 

CSMV_TDRS_LOS_PTCH_DEG 

CSMV KUBAND TDRS SELECTED - --

TABLE NAME: Display!Downlist Table (DDT) (cont'd) 

TABLE ENTRY CONTENTS 

DESCRIPTION 

Set by pump delta pressure process for display. Indicates status 
of loop 1 pump delta pressure, Initial Value - HEX'4000'. 

Set by pump delta pressure process for display. Indicates status of 
loop 2 pump delta pressure. Initial Value - HEX'4000'. 

Set by Recorder tape position to indicate the amount of tape remaining 
for each of three tapes. Initial Value - (0,0,0). 

Output status for each of the three recorder tape positions. 
Initial Value - (HEX'4000', HEX'4000', HEX'4000'). 

Line-of-Sight Roll Angles to TDRS!s - Degrees converted to raster 
units required to drive dynamic symbols on the Antenna Management 
Display. Includes Line-of-Sight Roll Angle to West TDRS-Rasters 
(subscript 1) and Line-of_Sight Roll Angle to East TDRS-Raster 
(subscript 2). Units - Rasters. Initial Value - (0,0). 

Line-of-Sight Pitch Angles to TDRS's - Degrees converted to raster 
units required to drive dynamic symbols on the Antenna Management 
Display. Includes Line-of-Sight Pitch Angle to West TDRS (subscript 
1) and Line-of-Signt Pitch Angle to East TDRS (subscript 2). 
Units - Rasters. Initial Value - (0,0). 

TDRS position vectors in Greenwich True of Date Coordinates System. 
Includes West TDRS Position Vector (array subscript 1) and East 
TDRS Position Vector (array subscript 2). Units - Feet. 
Initial Value - rob 1 

19 g J . 
Indications of whether the 

OFF= TDRS not in view. 
(subscript 1) and East 
Units - None. Initial 

TDRS's are in vieW. ON; TDRS in view. 
Includes West TDRS In View Indicator 

TDRS In View Indicator (subscript 2). 
Value - (OFF,OFF). 

Roll look angles to TDRS's from Orbiter-Z-body axis measured 
positively around the -X-axis. Includes Line-of-Sight Roll Angle 
to West TDRS (subscript 1) and Line-of-Sight Roll Angle to East 
TDRS (subscript 2). Units-Degree. Initial Value - (0,0). 

Pitch look angles to TDRS's from Orbiter-Y-axis. Includes Line-of-Sight 
Pitch Angle to West TDRS (subscript 1) and Line-of-Sigth Pitch Angle 
to East TDRS (subscript 2). Units-Degrees. Initial Value - (0,0). 

TDRS selected for the Ku-Band antenna based on Ku-Band TDRS Select 
Item and TDRS In View Indicators ( l=West, 2=East, O=None). 
Units - None. Initial Value - O. 
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ATTRIBUTES 

BIT (16) 

BIT (16) 

ARRAY (3) 
INTEGER 

ARRAY (3) 
BIT (16) 

ARRAY (2) 
SCALAR 

ARRAY (2) 
SCALAR 

ARRAY (2) 
VECTOR (3) 

ARRAY (2) 
BOOLEAN 

ARRAY (2) 
SCALAR 

ARRAY (2) 
SCALAR 

INTEGER 
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11 ITEM HALlS NAME 

28 Range to GNC Target CSMV_~UBAND_RANGE 

29 Ku-Band Roll Look Angle CSMV _ KL'BAND _ROLL 
to Target 

30 Ku-Band Pitch Look Angle I CSMV_KUBAND_PTCH 
to Target 

31 TDRS Selected for S-Band CSMV_SBAND_TDRS_SELECTED 

32 S-Band Quad Selected CSMV_SBAND_QUAD_SELECTED 

33 S-Band Quad Selected CSMV SBAND QUAD SELECTED 
Status STATUS - -

34 S-Band Hemi Selected CSMV SBAND HEMI SELECTED - - -

35 IS_Band Hemi Selected I CSMV _SBAND - HEMI _SELECTED 
Status STATUS 

36 Current Ground Site CSMV _ CURRENT _GROUND_SITE 

TABLE ENTRY CONTENTS 

DESCRIPTION 

Esti~te Of GNC target radar range, Units-Feet. Initial Value _ O. 

Roll look angle to Ku-Band target (TDRS or GNC target) measured from 
the -Z-axis positively around the -X-axis in antenna coordinates. 
Units-Degrees. Initial Value - O. 

Pitch look angle to Ku-Band target (TDRS or GNC target) measured from 
the -Z-axis positively around the -Y-axis in antenna coordinates. 
Units-Degrees. Initial Value - O. 

TDRS selected for the S-Band antennas based on S-Band TORS Select Item 
and RDRS In View Indicators (l=West, 2=East,0=None) Unit-None. 
Initial Value - O. 

S-Band Quad antenna selected at the RF switches (l=Upper Right, 
2=Lower Right, 3=Lower Left, 4= Upper Left). Units-None. 
Initial Value - 1. 

Status of S-Band Quad Selected Indicator. Units-None. 
Initial Value - HEX'4000' (Invalid I/O). 

S-Band Hemi antenna selected at the RF switches (l=Upper, 2=Lower). 
Units-None, Initial Value - 1. 

Status of S-Band Hemi Selected Indicator. Units-None. 
Initial Value - HEX '4000' (Invalid I/O). 

Ground site currently selected based on S-Band Site Select Item, 
Site Inhibit Flags, and Site Vectors. Possible values and 
corresponding sites are given below. 

Value 

o 
1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 

Ground Site 

None 
Mahe, Seychelles 
Madrid, Spain 
Goldstone, California 
Greenbelt, Maryland 
Bermuda 
Merritt Island, Florida 
Kauai, Hawaii 
Guam 
Qui to, Ecuador 
Ascension Island 
Santiago, Chile 
Orroral, Australia 
New Smyrna Beach, Florida 
Flight Research Center California-Buckhorn 
Bangor, Maine 
Spare 

Units-none. Initial Value - O. 

TABLE NAME: DispJay/DowuJist TabJe (nm) (cpot'o) Page 3 of 4 
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ATTRIBUTES 
I 

SCALAR 

SCALAR 

SCALAR 

INTEGER 

INTEGER 

BIT (16) 

INTEGER 

BIT (16) 

INTEGER 
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37 

38 

39 

40 

41 

42 

43 

44 

45 

ITEM HALlS NAME 

Line-of-Sight Roll Angle ICSMV_SITE_LOS_ROLL_DEG 
to Current Site-Degrees 

Line-of-Sight Pitch ICSMV_SITE_LOS_PTCH~EG 
Angle to Current 
Site-Degrees 

Line-of-Sight Roll Angle ICSMV_SITE_LOS_ROLL_RAS 
To Current Site-Rasters 

Line-ai-Sight Pitch AngleIC&~n[_SITE_LOS~TCH_RAS 
to Current Site-Rasters 

Ku-Band Actual Roll AngleICSMV __ KUBAND_ACT_ROLL __ DEG 
-Degrees 

Ku-Band Actual Roll Anglel CSMV __ KUBAND_ACT_ROL~RAS 
-Rasters 

Ku-Band Actual Pitch 
Angle-Degrees 

Ku-Band Actual Pitch 
Angle-Rasters 

Site in View Indicator 

CSMV_KUBAND_ACT_PTCH_DEG 

CSMV _ KUBAND _ACT _PTCH _ RAS 

CSMB_SITE_IN_VIEW 

46 lops Downlist Buffer ICSRV_DL_BUFFER 
(Each structure contains 

47 OPSI Tape Position CSRV_OPSl_TAPE_POS 

48 OPS2 Tape Position CSRV_OPS2_TAPE_POS 

49 OPSI Active Track CSRV_OPS1_ACT_TRK 

50 OPS2 Active Track CSRV_OPS2_ACT_TRK 

51 IGMT Time Tag ICSRV_GMT_TIME_TAG 

TABLE NAME: Display/Downlist TabJe (pm) (cQDt'dl 

TABLE ENTRY CCNTENTS 

DESCRIPTION 

Roll look angle to current site from Orbiter -Z-body axis measured 
positively around the -X-axis. Units-Degrees. Initial Value - O. 

Pitch look angle to current site from Orbiter -Z-body axis measured 
positively around the -X-axis, Units-Degrees. Initial Value - O. 

Line-of-Sight Roll Angle to Current Site-Degrees converted to raster 
units re~uired to drive dynamic symbol on the Antenna Management 
Display. Units-Rasters. Initial Value - O. 

Line-ot-Sight Pitch P_~gle to Current Site-Degrees converted to raster 
units re~uired to drive dynamic symbol on the Antenna Management 
Display. Units-Rasters. Initial Value - O. 

Ku-Band Feedback Roll Angle converted from analog format (as obtained 
from the antenna) to scalar format for computations. Units-Degrees 
Initial Value - O. 

Ku-Band Actual Roll Angle-Degrees converted scalar to rasters for dis
play. Units-Rasters Initial Value - O. 

Ku-Band Feedback Pitch Angle converted from analog format (as obtained 
from the antenna) to scalar, format ror ~umputations. Units-Degrees 
Initial Value - O. 

Ku-Band Pitch Angle-Degrees converted to rasters for display. Units
Rasters. Initial Value - O. 

Indicates if any non-inhibited site is in view of the orbiter. ON=Site 
in view. Units == none. Initial Yalue - OFF. 

Three deep pushdown list containing 3 latest readings of the 
tape position and active tract for OPSl and OPS2 recorder and GMT time 
tag. 

The tape position for the OPSl recorder 

The tape position for the OPS2 recorder 

The active track for the OPSl recorder 

The active track for the OPS2 recorder 

The GMT time tag at the time that the OPSI and OPS2 recorder data 
(Items 47-50) are gathered. 
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SCALAR 
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SCALAR 
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STRUCTURE 
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BOOK: OFT SM Detailed Design Specification 

A.2.l9 General Cross Reference Table (GXT) 

10/16/79 
A.2.19-1 

REPRODUCIBILITY OF THE 
OIUGINAL P AGE~ IS POOH 

COIllpoo1: CSP_PLC 

The GXT provides the information needed to index into the appropriate infor
mation table. (Discrete Information Table or Analog Information Table). There 
will be 200 entries in the GXT, with 50 entries for each of the four Payload Spec
ialist Funetion displays. Each entry in the GXT will represent one of the 50 
possible item entries on one of the four displays. Entries representing unused 
item entries will contain zeros. A positive index will represent an index into 
the DIT and a negative index will represent the negative of an index into the ANIT. 

Item Entry 1 .- Display 1 ~ Index ·1 

Item Entry 2 .- Display 1 

\~ ~~ 

Item Entry 50 - Display 1 
~-

Iten Entry 1 - Display 2 

~~ ::~ 

Item Entry 50 - Display 2 

Item Entry 1 - Display 3 

~ t: r 
","---

Item Entry 50 - Display 3 
1---

Item Entry 1 - Display 4 
r---

.~"" '-"" E Item Entry 50 - Display 4 J 
Figure A.2.19·1. General Cross Refertmce Table (GXT) 

, 2 
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fI ITEM HALlS NAME 

1 Index CSPS_GXT 

"J 
'--"-: 
"{:' 

TABLE NAME: General Cross Reference Table (GXT) 

\, 

TABLE ENTR ~ ,;ONTENTS 

DESCRIPTION 

Index into the DIT or ANIT, dependent on the type of commaad for 
each item entry. Initial Value - Level C dependent. 
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Array(200) 
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BOOK: OFT SM Detailed Dellign Specification 

A.2.20 
REPEOl) neIGH ,ITY OF THR 

Discrete I~formation Table (DIT) Compoo1: CSP.GiWJ:U'~Ar, Pi\ .!k 1. 

The DI'r contains the information necessary to properly format and execute 
a discrete output request from a Payload Specialist Function display. TheDIT 
contains an entry for each discrete item entry on the four Payload Specialist 
Fllnction displays and is referenced using the index in the GXT. If two or more 
item entries have identical DIT entries, only one DIT entry is needed and the GXT 
entries for those item entries point to that DIT entry. 

Entry 1 

Entry 2 

--

~~ 

Entry N 

Channel 
Status 
Index 

,:-

Figure A.2.20·1.Discrete InformCition Table (DlT) 

7
L~/'-

.) .. :> 

Reset Set 
Mask Mask 

) 



. 
fI ITEM HALlS NAME 

1 Channel Status Index CSPS_DIT_STAT~TR 

2 Reset Mask CSPS _DIT _RESET 

3 Set Mask CSPS _DIT _SET 

-

~ 
'V, 

c\ 

-

TABLENAME:. __ ~D~I~T ________________________________ __ 

\\ 

j 

TABLE ENTRY CONTENTS 

DESCRIPTION ATTRIBUTES 

Index into the Channel Status Table. Initial Value - Level C Dependent INTEGER 

HEX value used in the reset command (from card) BIT (16) 
Initial Value - Level C Dependent 

HEX value used in the set command (from card) BIT (16) 
Initial Value - Level C Dependent 

, 
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BOOK: OFT SM Detailed De!lign Specificadon 

A.2.21 Analog Information Table (ANIT) Compool: cSp PLC 

10/16/79 
A.2.21-1 

The ANI,]~ contains the information necessary to properly format and execute 
an analog output request from a PL Specialist Function display. The ANIT contains 
an entry for each analog:t tem entry on the four Payload Specialist Function dis
plays and is referenced uldng the index in the GXT. 

Entry 1 .. MDM Analog 
Scaling ,.. 

Value Address Coefficients 
Entry 2 EU 

Value 

.... .... 

Entry N 

I=igure A.2.21-1.Analog Information Table (ANIT) 
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fI ITEM HALlS NAME 

1 MDM Address CSPS _ ANIT _ MDM 

2 Analog Value CSPS_ANIT_PCM_COUNT 

3 Scaling Coefficients CSPS ANIT Al 
CSPS::::ANIT::::AO 

4 EU Value CSPSflIT_EU 

-

TABLE NAME:. __ ~AN~ITL-________________________________ __ 

\ 

TABLE ENTRY CONTENTS 

DESCRIPTION 

Device ID, MIA, module and channel of MDM (Same format as CST) 
Initial Value - Level C Dependent 

Output value in PCM count - Initialized to zero. 

Coefficient used by Analog scaling to perform backward scaling of 
display item entry. Al followed by AO. 
Initial Values - Level C Dependent 

alue input from keyboard via item entry - Initialized to zero 

Page 1 of 1 

ATTRIBUTES 

BIT (16) 

INTEGER 

SCALAR 

SCALAR 
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A.2.22-l 

BOOK: OFT SIVI Detailed Design Specification 

SHD_JiYB_DISI1fuP1tbnuC;dI1 ,ITY O~., Tr.~E 
O~l(i·ll'l A r -,;-}\.Gj'; is I \).)h 

.l\.. U' .... "lL":... • .J .1.. 

A.2.22 SM Hybrid Dispatcher Table Compool: 

The SM Hybrid Dispatcher Table provides the information used by the Special 
Processing Executive (via the Hybrid Dispatcher) to cyclically call the various 
processes and set the full execute flag in the appropriate cycles. The table 
consists of a phase count, frequency, and a case number. The table is mapped and 
initialized as follows: 

Process 
Phase 

Frequency Case # Count. 

Set Flag Cycle 1 1 HEX 'OOOA' 15 

Set Flag Cycle 7 7 HEX 'OOOA' 15 

DA (202, 201)* 1 HEX 'OOOA' 1 

DA (201) 7 HEX '000 A' 1 

Set Flag Cycle 5 5 HEX '800A' 15 

PBD 1 H~:X '8002' 10 

APU 2 HEX 'OOOA' 2 

FC Camp 2 HEX 'OOOA' 3 

°2/N 2 
4 HEX 'OOOA' 5 

H20 Pump 4 HEX 'OOOA' 6 

Standby Water Coolant 4 HEX 'OOOA' 11 

H20 Boiler 6 HEX 'OOOA' 9 

Rec. Pas Tape 6 HEX 'OOOA' 8 

Hydraulic Fld Temp 6 HEX 'OOOA' 7 

FCP 8 HEX 'OOOA' 4 

AM 10 HEX 'OOOA' 12 

SP Out 10 HEX 'OOOA' 14 

Dummy Entry 0 HEX '~O~O' 0 

* In Mode 202, frequency of 2 is used. In Mode 201, frequency of 10 is used. 

Figure A.2.22-1. SM Hybrid Displltcher Table 



# ITEM HALlS NAME 

1 Phase Count PC 

2 FreQuency FREQ 

3 Case Number CASENO 

~ 
~ 

'",::: ' 

~ 

TABLE NAME: SM Hybrid Dispatcher Table 

\ 

TABLE ENTRY CONTENTS 

DESCRIPTION 

Integer value g~v~ng the number of SP Exec cycles before calling 
the special process. The phase count initial value is the SP Exec 
cycle in which the process is called. 

Bit 1 contains the active/inactive flag (ON=Inactive, 
OFF= Active) and tells whether or not to call the process. 
Bits 2-16 give the number of executive cycles to reset the phase 
count to when it reaches O. 

The number which corresponds to the DO CASE number in the SP executive. 
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ATIRIBUTES 

INTEGER 

BIT (16) 

INTEGER 
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BOOK: OFT SM Detailed Design Specification 

A. 2. 24 Channel Status Table (CST) Compool: CSP_PLC 

110/16/79 
A.2.24-l 

The Channel Status Table contains an entry for each untque MDM Address 
associated with an entry in the DIT. Each entry will contain an MDM Address, 
Channel Status Word, and an I/O Status Word .. The Channel Status Word will be 
initialized to represent an invalid I/O status (REX' 4000' ) • 

Entry 1 MDM Channel I/O Status Status Address Word Word 

Entry 2 

" .... 
- ....'"' 

Entry M 

Figure A. 2.24-1. Channel Status Table 



. 
fI ITEM HAllS NAME 

1 MDM Address CSPS _CST _ MDM 

2 Channel Status Word CSPS _CST_CHAN 

3 I/O Status Word CSPS_CST_IQ 

~ \~ 
C\.\ 

r, 

TABLE NAME: ____ ~C~ST~ ________________________________ __ 

\, 
// 

TABLE ENTR':' CONTENTS 

DESCRIPTION ATTRIBUTES 

Deyice ID, Mia, module, channel_2 bits, 5 bits, 4 bits, 5 bits 
reprectiYely, in 16 bits (from card) 

BIT (16) 

Initial Value - Level C Dependent 

ON/OFF status of each discrete for an MDM address. BIT (16) 
Initialized to HEX'OOOO' 

I/O status of the Channel Status word. Initialized to HEX'4000'. BIT (16) 
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A.2.25 Mass Memory Common Buffer (CVN_MM_UTILITY) 

Date 10/16/79 

Page A.2.25-1 

. ~ 1TV OF THB 
REPRODUC:~)1L . ~, . -', .. ; 
ORIGINAl, "- I' 

This buffer contains the SM MM Common Buffer and various communication 
flags. The Common Buffer is a buffer shared by th€~ following processes: TM 
Checkpoint, TFL, SCM, MM Patch Checkpoint Restore, and PDI. These processes 
(except Checkpoint Restore) must contend for the -buffer by checking the buffer 
in use flag. If the buffer is free, the process "rill set the flag on, thus 
preventing any other process from accessing the buffer at the same time. At the 
end of processing, the buffer is freed by resetting the flag off. 

The buffer is also shared between memory conj~iguration, i. e., MM Patch in 
SM2 vs. MM Patch in PL 9. Different buffer lengths are used in the processes 
dependent on the memory configuration for which the process is defined, e.g., MM 
Patch in PL9 uses an approximate buffer length of 16, 384 ha1fwords while MM 
Patch in SM2 uses an approximate buffer length of 2048 ha1fwords. The varying 
of buffer length is a:ccomplished at link - edit time. The following buffer 
description refers to the shortened buffer length which is used in SM2 • 

. Common Buffer in Use Flag 

Buffer Status 

LDB Response Adjustment 

I/O Transaction Status Words 

Residual Word Count 

Error Group Code 

Common Buffer 

Checksum 

Figure A. ~~. 25-1 MM Common Buffer 
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f/ ITEM 

1. Common Buffer in Use Flag 

2 Buffer Status 

3 LDB Response Adjustment 

4 I/O Transaction Status 

5 Residual Word Count 

6 rror Group Code 

7 Common Buffer (Checkpoint 
,Buffer) 

8 IChecksum 

TABLE NAME: MM Common Buffer 

J 

TABLE ENTRY CONTENTS 

HALlS NAME DESCRIPTION 

CDHB_COM_BUF_INUSE Flag indicating the SM MM Common Buffer is in use by another process. 

Initial value = BIN'O' 

CDHV_BUF_STAT Area containing Common Buffer Status for display. 

Initial value 'BSYRDY' 

CDHV _DGO _ ADJ LDB Response Adjustment. For use by VCO processes using Common Buffer 

CDHV_RW_TSW Transaction Status Word. Indicates a Mass Memory failure. 

CDHV_RWCT Number of words not transferred on an I/O operation. 

CDHV_ERRCD Error Group Code. Pointer to more FCOS data on an I/O error. 

CDHV _BLOCKS SM MM Common Buffer 

CDHV_CHK_SUM Location for Checksum generation 
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010100AB 
o 10·Z00AB 
010300AB 
o l0400AB 
010'500AB 

, 010600AB 
010700AB 
Olo.aOOAB 
010900AB 
011000AB 
OlllOOAB 
OUZOOAB 
OH300AB 
011400AB 
011500AB 
011600AB 
O1l100AB 

1-'> 
Q. 
-I\) 
I-' • 
~w 
-0 
-J I 
\0 I\) 
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MEMRER N~MF CPPMCI 
r 

t 
r 

C 
r 
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r 

C 
r 
t 
( 

2 CRRB_SPA_?8\_PCWEK_FAILUFE 

2 uzce_SPA_[CtJtJL "ATCP_F.~IlLRE 

eITot, 
JTfM
FSSR-
OESC-SP~+2RV POWER FAILURE 

l=EPRCR DETECTED 
"'!v1l#-

BITtl', 
ITEM
FSSR-

V54X2014J 

OESC-SPA crM~UTATOR fAILURE 
l=J:RRf'R DETECTED 

M!'~L #- V54XZO 15J 
2 CR He '!Ii 0 1 ');) ARE? t:l IT (l ) ; 

OECLARE ~~~T~~!~_SLfTREEO CRB_MCIU_SUETREEO-STRUCTURE(4) 
o 1 !\~ - \J I., 

INITIAU16# 

EQUATE EXTERNAL TFIV~CIl Ie (REV WOFDl$(l;~; 
e EOlATE FOR Fees TQ USf AS lIn ~UFFER 

( 
r 
r 

C 
c 
c 
C 
r 

C 
r 
~ 

C 
C 
~ 

" C 
r 
'-

r 

C 
r 
\., 

C 
C 
C 
C 
C 
C 
C 
r ,,' 
C 

C 
C 
C 
r 

C 
C 
C 
C 
~ 

STPuCTUR[ fRB_MCIU_SURTREEl CENSE RIGID: 
1 (RRV_RA~_ENC[C BIT(16), 

1 CRfV_w'lR06, 

2 (R BV_R A}C TACH 

o~ 
l-_l '~ 

G,:=: 
~~-. ~ 

r-:..o I..._~ 

.,-, '-~ 

'~ .. ~. 
~-.. C 
~·:8 -.... - ~ 

~S 
>-", r-< 
Cf) 

o 
'i:i ~, o -
or--3 
~::r: 

PIHIZ),t:; 

. Jdl 

(Me WIReD) 
ITE~-JrINT POSITICN ENCODER SIGNAL 
FSSR-JCINT_pnS_ENCODER 
DESC-~CR05-SHOUlDER YAW ENCODER 

WORna-SHCULDER PITCH ENCODER 
~CPOII-Elaow PIT~H EN~ODER 
WGR014-WRIST PITCH ENCODER 
WO~D17-WRIST y~W ENCODER 
WC~020-WRIST ROLL ENCODER 

~ML#- V54H2205J 
V54H2305J 
V54H2405J 
V54H2505J 
V54H2605J 
V54H2705J 

DEsr-WO~D6-SHGUlOEP YAW T\CH D~T~ 
WOP09-$HOUlDER PITCH TACH DATA 
WO~D12-ElBOW PITCH TACH DATA 
WDRD15-WRIST PITCH T~CH D~T~ 
WO~018-WRIST YAW TACH DATA 
weRD21-WRIST ROll TlCH O\T\ 

~Ml#- V54M3406P 

{MeIlJ/RCOl 
ITEM-RAW T\CHLMETER SIGNAL 

V54M3409P 
V54M3412P 
V54M3415P 
V54M3418P 
V54M3421P 

h~~~=!~5~[B~R YAw lACH OUTPUT 
SHCULDER PI TCH TACH OUTPUT 
ELBCW PITCH TACH OUTPUT 
WRIST PITCH T~tH OUTPUT 

,·wPISJ YAW TACH OUTPUT, 
WRIST ROll Tl(H OUTPUT 

Oll800AB 
01 tt;lOOAB 
o t2000llS 
OlZlOOAB 
01.2200AB 
012300AB 
"' ....... ,J"'IroI"\. .. l""I 
V1."'"tVV~D 

012500AB 
012600.\8 
o 12700A B 
012800AB 
012900AB 
013000AB 
01.31.0046 
013200AB 
013300AB 
013400AB 
013500AB 
013600AB 
013700AB 
01.3800~B 
013900AB 
014000AB 
o 14100A 0 
014200AO 
014300AO 
014400AD 
014500AD 
o 14600AO 
014700AB 
014800AB 
014900AB 
015000AB 
015100AB 
015200AB 
015300AB 
015400AB 
015500AB 
015600AB 
015100AB 
015800AB 
015900~a 
016000AB 
016100AB 
016200~B 
016300AB 
016400AB 
016500AB 
016600AB 
016700AB 
016800AB 
016900AB 
0l7000AB 
011100AB 
017200AB 
011300AB 
'017400AB 
011500AB 

I-'~ 

~ro 
1-'
O\w 
_0 
..,.;J I 
\0 W 

. i 



~~E""8Er.: "l t!.ME CRE~/C I 
( 
C 
C 
C 
r v 
C 

2. CRBB_w06_CUMi,\'y1 2Il(1), 
C 
r 

C 
r 

t 
r 

C 
r .. 
c 
r 
c 
C 
r 
,~ 

C 
r 

C 
C 

'2 
C 

(RBB_W06_0U~~Y2 eIT(l), 

C 
C 
( 
C 

~ C 
c 

J:\ ( 
~ C 

\. 
C 
C 
r 

C 
C 
C 
c 
r: 

z C~t8_CRNT_SlT EITtl), 
C 
r 
.~ 

( 

C 
C 
r 

C 
C 
C 
C 
r 
C 
r -,. c. ,. 

. -.... 

\ 

/ .. 

1'1~L #-

ITEt>'
FSSR-NCNE 

NC~F 
1,,lGNE 
~ 
EE RIGIDIZED fLAG 
TBe -

r;ESC-NfNE 
NCf\E 
NCNE 

V54L2201J 
V 54L23 01 J 
V 54L24 0 1 J 
V54L2501J 
V 54L2601 J 
V 54L21 01 J 

END-EFFECTOR EXTENDEn FLAG 
l=EXTENOED 
ENe-EFFECTOR RIGIDIZED FL\G 
l=RTGIDIlED 
END-~FFF(TQR ~LOSED FLAG 
l=CLCSED 

Mf1 L tf- NONE 

ITl=f'I-
r SSR-NCNE 

NCIIE 
N(~f 
Pl CAPTURE 
IBC 
EE DEPIGID 

CESC-NCNE 
NC"F 
NCNE 

r}'Ml "#-

PAYLOAD CAPTURED FLAG 
l":REQUESTED 
END-EfFECTOR (PEN FLAG 
l=CPEN 
fND-EFFE~TOR DERIGIDIZED 
l=CERIGIOIZEO . 

. NONE 

FL~G 

011600AB 
o 11100AB 
011800~B 
017900AB 
018000AB 
018100AB 
018200AB 
018300A8 
018400AB 
o 18500A B 
018600AS 
01870048 
018800AB 
018900AB 
019000AB 
019100AB 
019200A8 
019300A8 
01940048 
019500~B 
01960046 
Ot970048 
019800A8 
0199004B 
0205004B 
020600A6 
020700~B 
02080048 
020900~B 
02100046 
o 21100~B 
02120048 
021300~B 
021400~B 
021500~B 
021600A6 
02170048 
021800A8 
021900A8 
022000A8 
0221004B 
022200A8 
022800A8 

ITfM- 02290048 
FSSR-JNT CURRENT SAT FL\G 023000AB 
CESC-SHCDLCER YAW CUKRENT SAT. FLAG 023100A8 

SHCULnER PITCH CURRENT SAT. FL~G023200AB 
ELBDW PITCH CURRENT SAT. FL~G 023300A8 
WRIST PIT~H CURRENT S~T. FLAG 023400A8 
WRIST y~W CURRENT SAT. FLAG 023500A8 
WRIST ROll CURRENT SAT. FLAG 023600A8 
I=SATURATED 023700AB 

Y~l#- V54X2211J 023800AB 
V54X2311J 023900AB 
V54X2411J 024000A8 
V54X2511J 024100A8 

\ 
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j 

.\r54X26HJ 0-24200AB 
V54X2711J 024300AB 
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C 
C 
C 
C 
C 
C 
C 
C 
C 
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C 
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C 
C 
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2 C~eR_PKrRV BITll), 

I CRBV_WDR07, 

2 U',f39_EtE'LElITE_FLAG BfT{l), 

o~ 
:;dM 
;""'"' '"0 
C"2 ~ 
~O 
~> t:j 
:........... ;--t 
'- '-' 
.0 
~.;2 § 
~;) ~ 
-it---<: 
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2 C~BB_WD7_SP~REl 8IT(8), 

2 C~B8_TACH_FA[L SITtl), 

024400a6 
ITEM- 024500A6 
FSSR- 024600~B 
OESC-SHCULCER YAW FOR/SACK CR. OET. 024700A6 

SHCULOER PITCH FCR/3~~K DR. nET.024800~B 
ELBCW ~rTCH FGR/BACK OR. nET. 024900AB 
WRIST PITCH FeR/BACK DR. DET. 025000A6 
WRIST YAW FOR/BACK OR. DET. 025100A6 
WRIST ROLL FCR/EACK DR. OET. 025200AB 
1=2!CK DRIVE 025300'B 

~Ml#- V54X2215J 025400AB 
V54X2315J 025500AB 
V54X2415J 025600AB 
V54X2515J 025700AB 
V54X2615J 025800'8 

r""""-I-II .In,,"') V54X2715J 025900A8 
\..r rt~~L.-V....l 026000~B 
OESC-WORD7-SHCUlDER YA~ PACKED DATA 0261004B 

WOROIQ-SHLULDER PIT~H P\~KEO D\T0262004B 
WO~013-ELBOW PITCH PACKED 04TA 026300AB 
~OR016-WRIST PITCH PACKED DATA 026400AB 
WnFJIG-~RIST YAW DACKEn naTA 126500AR 
~ORD22-~KlST kCLL PACKED DATA 026600AB 

~ML#- V54M3407P 026700~B 
V54M3410P 026800AB 
V54M3413P 026900AB 
V54M3416P 027000AB 
V54M341qp 02710048 
V54M3422P 027200AB 

(MrIL/RrDl 
ITHI-TBO 

TBD 

. 3~+~gg~~ 

TBC 
TBO 
TBC 
EE H'ROW'RE BITE DISCRETE 

FSSR-NCNE 
NONE 
NCNE 
NONE 
NCt\E 

OESC-SHOULDER BRACE RELEASE FLAG 
SHCULDER PIT~H EXTERNAL FLAG 
EL8CW PITCH EXTERNAL FL4G 

MML /l-

WRIST PIT~H EXTERN\L FLAG 
WRIST YAW EXTERNAL FLAG 
ENC-EFFECTOR HARDWARE BITE FLAG 
l=FAILI:D 

V54X2223J 
V54X2323J 
V54X2423J 
V54X2523J 
V54X2623J
V54X2723J 

02150048 
021600AB 
027700~B 
027800AB 
027900AB 
028000AB 
028100AB 
028200AB 
028300AB 
028400A8 
028500AB 
028600AB 
028700~B 
028800AB 
02890043 
029000AB 
029100AB 
029200A8 
029300A8 
0294001\6 
029500AB 
029600AB 
029100AB 
029800AB 
029900AB 
030000A8 
0301004B 
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C 
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2 

2 

C~BB_~D7_SPARE2 EIT(l), 

C? B '3 _ fJ n ~_ FA {L P IT ( 1 ) , 

2 UU:;P_JPCFHL BP(ll, 

2 CP 1313 _ S P ;~_ 2 8 V_ P ~ R:J A I L 6I1'(1), 

(MCW/RCO) 
ITEr.'-JrINT T\CHOI-1ETER FAIUJRE 
~SSR-T~:h F~!L FLAG 
D~SC-SHCU[GER 1A~ TACH FAIL 

fn SC. 

1..4"1\ If-

ITs:.:M-

SH[UL0~R PITCH TlCH F\Il 
~LeCW DITCH TACH FAIL 
WRiST DITCH T\CH F~Il 
WRIST YAw rA(~ FAIL 
wRIST RnLL TACH FAIL 
l=FAILE'I 

VS4X2202J 
V54X230ZJ 
V54X240?J 
V 54X25 02 J 
V 54X26 02 J 
V54X2702J 

FSSR-"1CA r~IL FLAG 
OFSC-SHoDLnEP-YAW M(~ F4Il 

ShC~LDER ?ITCh MOl FlIL 
ElECW PITCH ~[A FAIL 
WRIST PITCH MC~ F\Il 
WRlST Y\w MOA FAIL 
WRIST RCLl MC\ F~Il 
l=FAILEO 

M"'1L #- V54X2220J 

ITEM-

V54X23 20 J 
V54X2420J 
V54X2520J 
V 54X26 20J 
V54X2720J 

FSSR-JP( FAll FLAG 
DESC-NON~ -

SHCULDER/ELBOW JPC FAILURE 
N(NE 
WRIST JPC FAILURE 
NCt\E 
NCt\F 
l=ERRCR DETECTED 

~ML#- NONE 

ITFt-I-

V54X2350J 
NONE 
V54X2750J 
NONE 
NONE 

FSSR-$PA PWR FAIL FLAG 
OESC-SHCDLDEP" YAW-SPA FAILURE 

SHCULOER PITCH SPA FAILURE 
ELBCW PITCH SPA FAILURE 
WR I c;J PI T':H. SP~ F\ I LUPE 
WRIST YA~ SPA FAILURE 

030200A B 
030300AB 
030400AB 
0305 OOA B 
0306QQt\B 
03070046 
030800~B 
030900A8 
031000AB 
031100AB 
031200A8 
031300AB 
031400AB 
03150016 
031600AB 
031700A6 
031800A6 
031900\6 
032000A6 
032100A6 
032200AB 
032300A8 
J32400~B 
032500A6 
032600AB 
032100AB 
032800~B 
032900lB 
033000A6 
033100A6 
033200A6 
033300A6 
033400A6 
J33500A6 
033600A6 
033700A6 
033800.AB 
033900A6 
034000AB 
034100A6 
034200A6 
034300A6 
034400\B 
034500A6 
034600A6 
034700A6 
034800A6 
034900A.6 
03500046 
035100~B 
035200A8 
035300A6 
035400A6 
035500A8 

. 035600AB 
035100AB 
035800~6 
035900A6 
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MEMRER NAMf 
C 

CflPr-'CI 
WRIST ROLL SPA FAILURE 036000AB 

036100\8 
036200AB 
036300AB 
036400AB 
036500AB 
036600AB 
036100AB 
()36800~B 
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2 CRRP_soA_~C~MUTA1CP_~~IL 

~~L#-

;;iT(U, 
ITEM-

l=F~IlED 
V54X2221J 
V54XZ321J 
V54XZ421J 
V54X25 21 J. 
v54X2621J 
V54X2721J 

FSSR-SP~ CCMM F~ll Fl~G 
DESC-SHCOlDER-YAk ~PA COMM FAILURE 

W,Mt.#-

SH(ULDER PITCH SPA CCMM F~IlURE 
ELEOW PITCH SPA COMM FAILURE 
WRfST PITCH SPA COMM FAILURE 
WRIST YAW SPA ceMM FAILURE 
WRIST ROll SPA COMM FAILURE 
l=FAIU::O 

V54X2222J 
V54X2322J 
V54X2422J 
V54X2522J 
V54X2622J 
V54X2122J 

? CR2~ W07 SP~RE3 2ITII); 
')E(l~FE CfF, "'-eTU SLfTRFEl eRR Me IU SUETREEl-$TRUCTURE(6} INITIAl( 

~rN7Jf,A1N'O'fBIN'a'~TII~'oT,BIN'O',BIN'O'tBIN'O',BI~'0 I, 
BIN' C' ,q IN ' 0' ,R IN to· ,R IN' 0 f ,6 I N f 0 ' ,B 1 N' 04 ,6 I t\' O' ) ; 

STRUCTURE CRE "'CIU SUEH[flA CEI\:E RIGW: 
1 CRBV_WORD<3, -

036900AB 
037000~B 
037100AB 
037200AB 
037300AB 
037400AB 
037500AB 
037600AB 
037700~B 
031800AB 
037900AB 
038000~B 
0381004B 
038200AB 
038300AB 
038400AB 
038500AB 
038600AB 
038700AB 
038800AB 
()38900AB 

DESC-2'S CCMPLEMENT 
MML# V54U3423J 

2 CR~V_SPtRE_ANAlCG_CHANNELl PIllS), 
IT EfJ
FSSR-

ANALOG CHANNELS 039000A8 
039100AB 
039200A8 
039300AB 

OES(-SPARf ANALOG CHANNELl 
MML#- NONE 

2 CRBV_SP!~R'=-_~NAI.OG_(HAt\NEl2 BITt8}; 
ITEM
cSSR-

039400AB 
039500AB 
039600AO 
039700AB 
039800AB 
039900A8 
040000AB 
040100AO 
040200AB 
040100AB 

)<CL:\:::F CRf< Men! SLFF'i:..i~ 
0I'\i7)',clN'C"; 

OfS(-SP~RE ANAlCG CHANNEL2 
vML#- NONE 

CFr_VCIU_SUBTP[[l~-STrUCTURE INITIAL{ 

STRUCTURE eRR MCIU SUeTREE2 OENSE RIGIC: 
1~R8V_WCRC?4, -

040400AB 
040500AB 

2 C F R V _ R ." ~_ S r G 1 E r 1 ( 8 ) , 

OESC-WORD24-THC X~Y OEF. VALUES 040600AB 
WCR025 THe z & RHC P OEF. VAlUES040700AB 
wOFO?f RHC YAW & R OEF. VALUES 040800AB 

~Ml#- V54M3424P 0409004B 

(M~IL/R~Ol -
ITEM-RAW HANO C(NTRGLLER 
FSSR-Tt<CSIGNAL 

Tre SIGNAL 
RHCS IGNAl 

V54~3425P 041000AB 
V54M3426P 041100A8 

041200AB 
S I GNAts--- ~4i~gg~~ 

041500AB 
041600AB 
041700AB 
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~"E~BEq NAME CR 3f\'C[ 
r o. 
C 
C 
C 
C 
C 
r 

C 
r .... 
C 
r 

C 
C 
C 
C 
C 
C 

2 CR8V_RA~_SIG2 811(8); 

DES~-21S [(MP. X V~lUE 
2'S CeM? Z VALUE 
2'5 ([MP. YA~ VALUE 

~Ml#-

(~ Ie/RCO) 
IT ~-RAW HAND CCNTROLLER 
fS R-fl-( SIGNAL 

FhC SIGNAL 

Y VALUE 

041800AB 
041900AB 
042000A8 

V72K3030J 042100~B 
V72K3032J 042200AB 
V72K3036J 042300A8 

5 I GNALS 

042400AB 
o 042500AB 
04~600AB 
042700AB 
042800AB 
042900AB 
043000AB 

RHC SIG~AL 
DESC- 2fS COMP. 

2'S CO·"'P. 
2'5 CO"'P. 

P ITCH VALUE 
ROLL VALUE 

f'ltJl#- V12K303LJ 
V72K3035J 
V72K3037J 

OE(L~RE ~~~'~~;~I~~8I~~E2 ~R8_M~IU_SU8TREE2-STRU(TURE(3) INITIAl( 

043100AB 
043200A8 
043300AB 
043400~B 
043500AB 
043600AB 
043700AB 

STRUCTURE CRB_MC IU_SUETREE3 [EN<:E RIC 10: 
1 CR flY WORD27, 

C -
°043800AB 
043900\B 

DES(-WORD27-MOST RECENT MPX THRM. 044000~B 
C 
C 
r 
C 
C 
C 
C 

c 
{' 
C 
C 
C 
C 
C 
C 

C 

C 
C 
C 
r 

C 
C 
C 
C 

2 CRBV_RA~_lHRM PITl8', 

2 (RBV_WD27_SP~REl 81T(3), 

2 CRBV_RArCThR/"C1C BIH')); 

~ORD28-2NC M[ST RECENT MPX THRM.044100AB 
WOFD29-~RD MCST RECENT MDX THRM.044200AB 
WORD30-4TH MOST RECENT MPX THRM.0~4300AB 

~~L#- V54M3427P 044400A8 
V54M3428P 044500AB 
V54M3429P 044600AB 
V54M3430P 044100A8 

(MCIU/RCO) 
ITEM-RS~ T~ERMISTER PARAMETER 
FSSR-THERMISTOR DATA 
DESC-tJUlT[PLEXEO THERMISTOR DATA 
MMt#- V54T2100J 

VS4T2120J 
V54T2140J 
VS4T2160J 

044800\8 
044900AB 
045000AB 
045tOOAB 
045200AB 
045300\6 
045400AB 
045500AB 
045600AB 
045100AB 
045800AB 
045900AB 

(~CIL/RCOl 046000AB 
ITEM-RAWT~ERMISTER IDENTIFIER 046100AB 

b~~~:f~~~~i~t8~-igg~tIFIER g4~jgg~~ 
MML#- V54T2110J 046400AB 

V54T2130J 046500AB 
V54T21S0J 046600A8 
VS4T2110J 046700AB 

DECl.ARE CRB MCIU SLETREE3 eRB MCIU sueTREE~-STRUCTURE(4) INITIAl( 046800AB 
BT~TOI,B1N'C',RIN'O')1 - 046900lB 

STRUCTURE CRB f\'CIU SUETREE4 tENSE RIGID: 041000~B 
1 CR1W WOR03!, - 0 • 0 oo041100~B 

C - DESC-PACKED 0 I SCRETES FROM O&C PANEL 047200AB 
C MMl#- 0 V54M3431P 041300AB 

C 
2 CREV_CC_WOO_ADCR BIT(S), 

ITEM-

\ 
/' 

->-~ 

\ 
oj 

047400AB 
047500AB 

... - ... "-

I-'!l> 
o· 
- I\) I-' ." 
O'\W 
_0 
0-:;j I 
\0 (» 

, ...... "._",',.. .. ".-..... -<."4...:. ...... 



~ 
~ 
\;~ 

MEMBER N.~ME CRBMCI 
r 

c c 
c ,.. 
.~ 

C 
r 

C 
r 
'-

C 
C 
C 
C 
C 
r 

C 
( 
C 
r 

C 
C 

C 
C 
C ,. 
'-
C 
r ", 
C 
C 
C 
r 

C ,. 

c 
c 
C 
C 
C 
r 

C 
C 
C ,. 
C 
C 
C 

C 
C 
r 

C 

2 CRrlR_JA_RfQ BlIll), 

? '-R?f'_VC'L_XYl_REQ BIT(l), 

2 CRBR_PDSITICN_XYZ_REQ BIT(ll, 

? p<, PR _'" TT I TtJ!l!= _ 0YR_ Rr::O f,{HIl, 

2 CRBB_R4TE_PYR_R~Q BIT(I}, 

2 CR B P. _ PAR t4_ T EST _ R E Q BIT( 1 , , 

~ CkH6_M~N_ORE_REQ BIT(1), 

2 CRB3_MAN_EE_REC EITtl), 

FSSR- () On If; 047600AB 
0lt7700AB lE5C-D&C WOROO AJORESS 

-11M l /f.- V72d""7Tm8::t" 047800AO 

(MeW/RCD' 
ITEM-JCI~T !\NGLE SELECT 
FSSR-PARAM SW JOINT 
DESC-JOINT-~NGlE SELECT 

DIS~RETE 

FLAG 

047900~B 
048000A8 
048100~B 
048200AB 
048300A8 

1 =SELEC TEO 
'viMl#-

(MCIU/RCO) 

. 048400AB 
V72K3J03j 048500AB 

048600AB 
048700AB 

ITE~-VELOCITY x/y/z S~LECT DISCRETE 048800~B 
FSSR-PARAM SW VEL 
DES~-VELOcTTY-XIYIZ SELECT FL~G 

048900AB 
049000~B 
049100AB 1 -= SEL fCTED 

~MLlI-

(MCILiRCD) 

V72K3004J 049200AB 
049300AB 
049400AB 

ITEM-POSITION X/Y/Z SELECT DISCRETE 049500~B 
FSSR-PARAM SW POS 
OES~-PGS[TI0N-X/Y/Z SELECT FLAG 

'049600AB 
049700AB 
049800AB l=SElECTED 

MML#-

(MClldRCDt 

V72K3001J 049900AB 
050000AR 
050100AB 

SELECT DISrRETE050200~B ITE~-ATTITU~E P/Y4w/R 
FSSR-PARA~ sw ATT 
OES~-\TTITDDE-P/V/R SELECT FL\G 

050300AB 
050400~B 
050500AB l=SELECTED 

~"'ML #- V72K3002J 050600AB 

{MC!U/RCO} 
rTEM-RHE P/V~W/R SELECT DISCRETE 
FSSR-PARAM SW RATE 
DESC-R~TE P/V/R SELECT FLAG 

050700AB 
050800A8 
050900~B 
051000AB 
051100AB 
051200AB l=SELFCTED 

MMll#- ' 

(MC WIRCD) 

V72K3005J 051300AB 
051400AB 
051500AB 

ITEM-TEST PARAMETER SELECT DISCRETE 051600~B 
FSSR-PARAM SW TEST 
DESC-P~R~M~TE~ TEST SELECT FL~G 

l=SELECTED 
MML#- V72K3000J 

l~~ AUGMENTED ORBI TER MODE 
SELEe T Dl SCRETE 

FSSR-MAN AUG ORB UNLOADED MODE REQ 
DESC-MANOAL URB UNLOADED ~ELECT FLAG 

051700AB 
051800\B 
051900AB 
052000AB 
052100~B 
052200AB 
052300~B 
052400AB 
052500AB 
052600AB 
052700AB 1= SEL feTED 

MMLH- V72K2975J 052800lB 

tMCIU/RCD) 
ITEM-MANUAL AUGMENTED EE MODE SELECT 

DISCRETE . 
FSSR-M~N_AUG_EE_MCOE_REQ 

052900A8 
Q53000~B 
053100AB 
053200~B 
053300AB 

I-':t> 
0-

- I\) 1-'-
O'\W 
_0 
-,j I 
\0 \0 



~ 

~ 

MEMBER NAME (RRMel 
c 
c 
c 
c 
C 
r 

C 
r 

C 
r 

c 
c 
C 
r 
C 
C 
C 

r 
'-
C ,. 
c 
c 
c 
C 
r 

C 
C 

C 
r 
--C 
r 

C 
C 
C 
C 
C 
C 
C 

C 
C 
( 
C 
r 
'-

C 

C 
C 
C 
C 
C 

2 C~RR_~A~_~IX_~fC BIT(l), 

l CR3B_WAN_0YLD_REC BIT{t)~ 

::! CRRB_r:r:_Wi)O_D~PI1Y f3f"T(ll. 

rr.:\pV_~,.J~lnn32~ 

2 CRaV_[;':_v-I01_~f)CR 8rTtS', 

2 CRaa_E~lKfS_GN_~MO BITllt, 

2 CRBB_JNT_REQ_SHY BITt1', 

? CRBG_JNT_RECShP aInU, 

2 CR.BB_JNT_REQ_FlP 811(U, 

\ 

DESC-".'\Mj~L END EFF SELECT FLAG 053400~B 
053500~B 1-= 5FU=C TED 

"'!f~Ut- V72K2916J 053600AB 

tMCIL/RCD) 
ITEM-MANU~l AUGMENTED MIXED MODE 

SELECT DI~RETE 
FSSR-M\~ AUS ORE LOADED MODE RFQ 
nEsc-MANTIAl nRB [OAGED ~ELECT FLAG 

0537004B 
053800~B 
053900AB 
054000A8 
054100AB 

. 054200AB 
054300AB l=SElFCTED 

MML#- V72K2977J 054400AB 

p~c WIReD) 
ITEM-MANUAL AUGMENTED P\YLOAD MODE 

SELECT DISCRETE 
FSSR-M~N lUG PL MODE REQ 
DESC-i~~~[~c~~o~ElECT_FLAG 
~ML#- V72K2978J 

054500~B 
054600AB 
054100~B 
054800AB 
054900AB 
055000AB 
055100AB 
05520043 
055300AB 

·055400AB lTEM
FSSR- ...... on~ 055500AB 

.j 055600AB 
~~~1~ 055700AD 

055800AB 
OESC-P\CKEO OIS~RETES fRO,"" D&C P~NEL 055900AB 
MMl#- V54M3432P 056000AB 

O~S~-D&C WORDO PARITY 
~"1L#-

rTEM
FSSR-
DESC-O&C WORDl ACDRESS 
wMUI-

ITFM
FSSR-
OESC-BRAKES ON CO~MAND 

l=CCMMANDED 
~Ml#-

056100AB 
056200AB 

""O()~ 056300AB r, 056400AB 
V71W29-8O:'1 056500AO 

056600AB 
.056100AB 

056800AB 
056900AB 
051000AB 

V12K2985J 057100AB 
051200AB 
057300AB (MCIL/RCDl 

ITEM-SHOULDER YAW 
FSSR-JNT SW SHY 
DESC-SHOULDER YAW 

JOINT SELECT DISC. 051400AB 

JOINT SELECT 
057500AB 
051600AB 
057100~B l=SElE':TED 

MML#-

(MCIU/RCO) 
ITEM-SHCULOER PITCH 
FSSR-JNT S!14 SHP 
OESC-SHODLDEP PIlO' 

1= SEL fC TED 
MMLiJ-

V12K3010J 051800AB 
057900AB 
058000AB 

JOINT SELECT OISC058100AB 

JCINT SELECT 
058200AB 
058300AB 
058400AB 

V72K301lJ 058500AB 
. . .. g~~~gg~~ . (MCIU/RCD) 

ITEM-ELBOW PI TCH 
!=SSR-JNT SVi ELP 
OESC-ELBnW 'ITCH 

JOINT SELECT DISC. 058800A8 
058900~B 

l=SELE~TED 
JOINT SELECT 059000AB 

059100aB 

\ 

f--':t> 
o· _ f\) 

f--'. 
O\w 
_0 
-.J I 
\Of--' 

o 



~. 

"-J 
U\· 1 

' .. " ~ - ,,_. 

MEMB~R NAME (~BMCI 
C 
r 

2 CRRB_J~T_REQ_WRP ~IT(l', 
\. 

C 
r ... 
C 
C 
C 

C 
2 CRBB_JNT_REQ_W~Y BI1(1), 

C 
C 
C 
r ... 
C 

C 
2 CRBB_JNT_RECWRR 81TH), 

C 
r 

C 
r c 

2 CPRR_SINGl_DIR_DCS BfTtt}, 
C 
r 
'-' 

C c 
C 
C 
(' 

C 
2 CRBB_SINGl_DIR_NEG BIT(l), 

C 
C 
r 

C 
r 

C 
7 C~88_EE_TE~P_RFQ BIT(1), 

C 
C 
C 
C 
r 

C 
[ 

C 
2 CRBB_OC_WDt_P4~ITY BIT{l), 

C 
C 
C 

C 
1 CRR'J_'AflRD33, 

C 
r 

2 C~BV_DC_WD?_~DDk BIT(5), 
" C 
[ 

MML#- V72K3012J 

{~CIU/R'CO) 
ITEM-WRIST PITCH JCINT SELECT DISC. 
r-SSR-JNT S~ ~JRP 
DESC-wRIST PITCH JOINT SELECT 

l=SElFCTED 
MMlI- V72K30l3J 

!MCILiRCfij 
ITE~-WRIST YAW JOINT S~LECT Drsc. 
r-s SR-JN T sw ,,,JRY 
DES(-WRIST Y~WJGINT SELECT 

1= SELEC TED 
~ML#- V72K30l4J 

{Mfll/RCD) 
ITEM-WRIST ROLL JOINT SELECT DISC. 
FSSR-jNT SW WRR 
OESC-WRIST lOll JCINT SELECT 

l=SEl ECTED 
MML#- V72K3015J 

{MCIL/RCO' 
ITE~-SI~GLE OIRECT DRIVE POSITIVE 

DIS~RET~ 
FSSR-SINGl erR DRIVE POS FLAG 
n.ESC-SINGLt DIRECT DRIVE-POSITIVE 

t:SElECTED 
M~l#- V72K3020J 

(~CIU/RCD' 
ITEM-SINGLE DIRECT DRIVE NEGATIVE 

DISCRETE 
FSSR-SINGl VIR DRIVE NEG FLAG 
n~cc-cr~~I~ DT~~rT n~TV~-hl~~ATTUC 
~- v l~ ~sEtEcTED~~ __ vn ~ w L-_I~~VM'" Y *-

MMl#- V72K3021J 

(MeIU/RCO) 
ITEM-END EFFECTOR TEMP JOINT SELECT 

DISCRETE 
fSSR-JN1_S~_EE_TEMP 
DESt-END EfFECTOR TEMP JOINT SELECT 

l-=SElECTED 
MML#- V72K30l6J 

ITEM-
fSSR- nOYlE OESC-D&C WORDl PARITY 
MM l #- .lJ 74P7 9 8 'Z.,J 

OESC-PACKED DISCRETES FROM D&C PANEL 
~ML#- V54M3433P 

I1EM-
Fe) SR- . 
DESC-O&C wnR02 ADDRESS 

;)59200\B 
05930048 
059400A3 
059500A8 
059600AB 
059700A8 
059800AB 

. 059900~a 
060000AB 
060100A8 
060200A8 
060300AB 
060400AB 
060 500A 8 
060600A B 
060700AB 
060800AB 
060900A8 
061000AB 
061100AB 
061200AB 
061300AB 
061400A8 
061500AB 
061600~8 
061700AB 
061800A8 
0619001\6 
062000A8 
062100AB 
062200AB 
062300A8 
062400AB 
062500AB 
062600AB 
062700A8 
062800AB 
062900A8 
063000A8 
063100\B 
063200A8 
06330048 
063400.A8 
063500A8 
063600A8 
063700AB 
0638004B 
063900A6 
0640004B 
064 tOOA6 
064200AO 
064300AB 
064400AB 
064500l\B 
064600A8 
064700A6 
0648.00AB 
064QOOAB 

o~ 
~t:) 
'C'. \'o;j 

'8 >;6 
00 
'Z. .-"-\ 
r~ (""'--' o 
~8 
~ ~~ G .. ;;. ... 
~ ""-:1 
yi""'-< 
(f)o 
'"""~:x> O o· 
..,.~ I\) 

~i~ 
-;j I 
\01-' 

I-' 



MEMBER NAME CRBMCI .. 
~ 

C 
2 CRB8_SINGL_JNT_R~Q BIT(l), 

C 
C ,. 
C ,. 
~ 

c 
c 

2 CkBR_DIRECT_REQ PITel), 

c ,. 
v 
C ,. .. 

2 CRBB_CPR_CMD_REQ BIT(l), 
c c 
C 
r 

t 
r 

c 
Z CRBB_AUTO_l_Rf:Q eITn 1, 

C 
C 
C 
C 
r 

~ C c 
'( 2 CRBB_AUTO_2_REQ eiTtU, 

c ~ c 
C 
r 

C 
r 

C 
2 CRBB_AUTO_3_REG 8IT(1), 

C 
C ,. 
C ,. 
t 
C 

c 
2 CRBB_AUTC_4_REQ BIT( 1), 

C c c 
C .. 
C 
c 

2 CRBB_TEST_REQ EITll., 

c 

'\ 
j 

tJMl #-

(MCIL/Ecn) 

nonE 
~e9-;t 

ITEM-SINGLE JOINT MODE SELECT 
DI5CRfTE 

FSSR-$ I l\,IGl F _JOI NT_MODE_REQ 
DFSC-SI~GlF ~ODE SELECT 

l-=SELECTED 
wPL#- V72K2979J 

ITEfJ-
FSSR-
DESC-DIRECT ~CCE_SELECT 

l=SElECTED 
M;'1L 4-

(MC WIReD) 

V72K2980J 

ITEM-OPER nnR ':OMM 'NO MC'DE SElE': T 
DISCRETE 

FSSR-OPR CMO MODE REQ 
DESC-OPR-CMD-SELECT 

1=SH ECTED 
MML#- V72K2970J 

(MCIU/RCD) 
ITEM-AUTO SEQUENCE 1 MODE SELECT 

DISCRETE 
F-SSR-~CTO SEQ MODE SEl 
DES(-AllO~ATI~ SEQUENCE MODE SELECT 

. 1=SElECTED 
~Ml#- V72K2911J 

(~CHJ/RCD) 
ITEM-AUTO SEQUEN~E 2 MODE SELE~T 

DISCRETE 
F5SR-AlTO SEQ MODE SEL 
DESC-AUTC~ATlr SEQUENCE MODE SELECT 

1=SEl ECTED 
MMl#- V72K2972J 

{MCIU/RCDl 
ITEM-AUTO SEQUENCE 3 MODE SELECT 

01 seRETE 
FSSR-AUTC SEC MODE SEL 
OESC-AUTC~~TIC SEQUENCE MODE SELECT 

l= SELEC TED 
flMU#- V72K2973J 

(MCIL/RCO) 
ITEM-\UTC SEQUEN~E 4 MODE SELE(T 

DISCRETE 
FSSR-~UTO_SEQ_MODE_SEl 
DESC-AUTOMATIC SEQUENCE MODE SELECT 

1= SEL ECTED 
flML#- V7ZK2974J 

(MCIU/RC~H 
ITEM-TEST MODE SELECT DISCRETE 

\ 

/ 

065000AO 
065100\B 
065200AB 
065300~B 
065400AB 
065500AB 
065600l.\B 

·065700A8 
065800A8 
065900.\ B 
066000;\3 
066100AB 
066200~B 
066300AB 
06640048 
066 500 ~B 
066600AB 
066700~B 
066800AB 
066900AB 
0670004B 
067100A8 
0672004B 
0673004B 
061400\8 
0675004B 
067600~B 
067700A8 
067800AB 
061900AB 
068000A8 
068100AB 
0682·00AB 
0683004B 
068400AB 
0685004B 
0686004B 
068700AB 
06880048 
0689004B 
069000AB 
0691004B 
06920048 
069300AB 
06940048 
069500~B 
069600A8 
069100AB 
0698004B 
069900AB 
070000AB 
0101004B 
010200A8 
01.0-3.00AB 
010400AB 
0105004B 
070600AB 
0701004B 

I-':t> 
o· _ f\) 

I-' •. 
O\w 
_0 
-..;j I 
\01-' 

f\) 



~ 
~ 

~ 

MEMBER NAME CRBMel 
c FSSR-TESl MCDE REQ 

OESC-TEST-MonE-REQUESTEO 
l=PEQUESTEO 

c 
C 
r 

r 
'" C 
C 
r 
'-' 
C 
r ... 

C 
C 
C 
r 

C 
C 

C 
C 
C 
C 
r .. 
C 
r 
C 
C 
C 
r 

C r 
" r 
'" (, 
c 
c c 
c 
C 
f 
C 
r 
1... 

r 
C 
r 
c c 
c 
C 
C 
(" 

~ML#- V72K2981J 
2 CRBB_CONT~OL_M[JE_ENTER BIT(l), 

(MCIL/RCOt 

2 CRBB_CRIT_TFMP_REQ RITll), 

2 CRBB_DC_WD2_PARtTY BIT(t), 

1 CR RV _v!ORD34, 

2 CRBV_CC_WD3_~DDR 8IT(5), 

2 CRBB_SEQ_PROCEED BIT( 1) f ~ ~ 

2 CRBB_SEQ_STOP 8Ilfl}, 

f-<'"d 
8~ 
"""0 >0 
r~ 

o 
'"d f-<c· ... 
h-. "" ...... f-< 
0:-' 
t=.:it:3 
....... ,.,q 
en 

ITEM-Cr~TRCL MCDE ENTER OIS~RETF 
FSSR-C(~TRCL MODE ENTER 
DESr-~CNTR(L-MGDE-ENTEREO 

l=ENTEPED 
MML#- V72K2982J 

(MCIL/RCO) 
ITEM-{RITlrAL TEMP SELECT 
FSSR-JNT SW CRIT TEMP 
OESC-CRIiICAl TEMP JOINT 

l=SflEC TEO 
MMl#-

ITEM
FSSR-
CES(-D&C WOR02 PARITY 
MML~-

OIS~RETE 

SELECT 

V72K30 1 7 J 

nonE 
~Z968J 

OESC-PACKEC DISCRETES FROM D&C P'NEl 
MMl#- V54M3434P 

ITF.M
fSSR-
DESC-DSC WOR03 ADDRESS 
MML# 

(MCIlJ/RCD) 

nOlle 
U2ZJH:Q 61 J 

ITE~-AUTO SEQUENCE PROCEED DISCRETE 
FSSR-SE' PROCEED REQ 
DESC-AVTC SEQUENCE PROCEED 

l=PROCEED 
MMLIf-

(M~IU/R~D) 

V72K2983J 

ITEM-AUTO SEQUENCE STOP DISCRETE 
FSSR-SEC STOP REQ 
DESC-ALTr SEQUENCE STOP 

o l=STOP 
'"d "'J 1'! M L -11-

2 CRBB_WD34_SPAREl BIT{l),g~ 

2 CRBB_RM S_MA STER_ALARM_RE~E~ B H~~~ , 
V12K29A4J 

FSSR-
DESC-RMS MASTER ALARM RESET 

2 CRBB_SAFING_INITIATE BIT(l', 

l=RESET 
MML#-

ITEM-
FSSR-
DESC-SAfING INITIATE 

l=CN 

V12K2916J 

010800AB 
070900:\8 
011000AB 
071100AB 
07L200AB 
071300AB 
0714004B 

·0115004B 
0711.00!R 
011100AB 
071800AB 
011900A8 
072000AB 
0121004B 
0722004B 
012300AB 
0724004B 
072500AB 
072600AB 
.012700AB 
072800~B 
012900AB 
073000AD 
073100~B 
0732004B 
073300A8 
013400AB 
073500AB 
013600AB 
013100AB 
073800AD 
o 13900AB 
074000AB 
074100AB 
014200AB 
014300AB 
074400AB 
074500AB 
014600AB 
074100AB 
0748004B 
074900AB 
075000AB 
075100AB 
075200~B 
075300AB 
075400AB 
075500AB 
075600AB 
01510QA6 
075800AB 
015900AB 
076000AB 
016100AB 
076200AB 
01-f)30e-~B 
016400AB 
o 76500AB 

r":t> o . 
-I\) 
r". 
O\w 
-0 
-'I I 
\0 1-' 

W 



\J 
~ 
~ 

MEMBER NA""E (RaMCl 
r ... 

e 
c 
c 
c 
c 

2 [R B;)_ SAE t!'JG_C ANC EL R I T (1), 
M~LfI-

lTEM-
FSSR
CESC-SAF ING 

l=[N 
I'IML#-

CANCEL 

V72K2988J 076600AB 
076700AB 
076800AB 
o 16900~B 
077000A8 
0171006.B 

V72K2989J 017200AB 
2 CPPB_VERNIER_RATE_REQ BIltl), . 077210AO 

o 77220~0 
077230AO 
071300~B 
077400AB 
011500A8 

e 
( 
( 
C 
r 

C 

C 
C 
C 
C 
C 
C 

c 
c 
c 
e 
r .. -
c 
e e 
r 

C 
r 
C 

C 
C 
C c 
e 
r 
c c c c 
C c c 
c 
C 

e 
c 
c 

j 

tMCIL/RC[l} 
ITEM - VERNIER RATE 

2 CRBB_RATE_H8LD_REQ B[Ttll, 

2 CRBB_PORT_TEMP_REQ B1Tll), 

2 CRBB_STBD_IEMP_REQ BITtl), 

2 CRBB_DC_W03_P6RITY BITIll, 

1 (RBV _WflRD35, 

2 CRBV_CC_W04_AOCR BI1(5), 

2 rRBR_rAoTURE_SELECT BIT< 1', 

2 CRBB_REl_SEl 8ITtl', 

SElECT DISCRETE 
-=SSR-VEl<NI!="R SC\lING REQ 
OESC-VERN'~R-RATE SE[ECT 

l=\iERl\IER 
~Ml#-

IMCIU/RCO' 

V72K3027J 017600A8 
077100A8 

ITEM-RATE HOLD SELECT 
F5 SR-R ~ TE_ HOL D_REQ 
OESt-RATE HOLD SELECT 

DISCRETE 
077800~B 
0179004B 
0780006.B 

l-=REQUESTfD 
f'ML#-

(MCIU/RCO) 
ITEM-PORT TEMP LED/~BE/ID 
cSSR-P~R~M SW PORT rfMP 
DESC-PORT TEMP LF07ABE/IO 

l=SELECTEO 
MML#-

(MeIL/RCO) 
ITEM-STeo TEMP LED/ABEllO 
FSSR-P~R~M sw STRBD TEMP 
OESC-SlED TEM15 LED/ABEllO 

1-= S El EC TEO 
MMU/-

ITEM
FSSR-
OESC-J6.C WCRD3 PARITY 
MMlff-

078100AB 
078200~B 

V72K3028J 078300AO 

01 SeRE TE 

SELECT 

078400AB 
078500~B 
0786004B 
()78700~B 
078800AB 
078900AB 

V72K3006J 079000AB 

o ISCRE TE 

SEL ECT 

079100AB 
0792004B 
019300A8 
07940DAB 
019500AB 
o 79600A8 

V72K3007J 079100AB 

ron£ 
~--

079-800A8 
07990048 
0800.00AB 
080100AB 
080200AB 
080300AB 

OESC-oACKEO DISCRETES FROM 06.e PANEL 080400AB 
~Mll- V54M3435P 080500AB 

rTEM
FSSR-
OESC-OtC WOR04 ADDRESS 
MMl#-

ITEM
FSSR- _ 
DE SC-C A PTURE 

l-=CN 
MML#-

ITEM-

SELECT 

fSSR
DESC-RElEASESELECT 

\ 
/ 

080600A8 

nonE 
080700A8 
080800'8 
080900AB 

V'"I21t'!An8d" 081000AO 
08HOOAB 
081200A8 
08130048 
081400AB 
081500A.8 

V12K3025J08I600AB 
- - - 081100Al~-

08I800AB 
081900AB 
082000~B 

I-':t> 
0-
-I\) 
1-'-
0\ L.U 
-_0 
~ I 
\01-' 
~ 



~ 

~ 
~ 

r~ENB [k NAME 
C 

CRBMCi 
~f\1l#_1=(N 082100~B 

C 

C 

C 
r 

C 
r 
r 
1.., 

C 
C 
r 

C 
C 

C ... 
l, 

C 
C 

C 
C 
'" C 
C 

C 
C 
C 
C 
C 

C 
C 
C 
C 
C 

C 
r 
'" C 
r 

C 
C 
C 

C 
C 
C 
C 

C 

C 

2 CRBe_~035_SPAREl RITIl), 

2 CRRB_PORT_SHOULCER_aR~CE_SEl 8IT(1), 
ITEM
FSSR-

V72K3026J 082200AB 
082300~B 
082400AB 
082500~B 
082600AB 
082100AB 

, D8280DAB 
082900AB 
083000AB 

DESC-PORT SHOULDER BRACE SELECT 
1=ON 

PiML#- -'R!'9 
l C~BB_STKD_SHOULCER_BRACE_SEL BIT(1., 

ITEM
FSSR-

V7J.k3039:f 083100AB 
083200~B 
083300A B 

SHOULDER BRACE SELECT 083400A8 
083500AB 

V12K3040J 083600AO 
083100AO 

DESC-Sr ARBOARD 
1=(N 

M,Mt #- ,,' 
2 CRBB_EE_AUTO_MOJE_ SEl BIT( 1 ), (mC:CJ,c_,/f}.~DJ 

. ITEM-EE AU1Q 083800AO 

b~~~:~~-~~tg-~5a~ '"' '" -uu.Jl):r 083900\ D 
SELECT V~~77 ,084000AO 

MMl#-
2 CRBB_fE_MANUAL_"'10DE_SEL EITC 1,,cmaIlLI£eD) 

ITE"'1-EE MANUAL 

.A.D. 084-300~0 
084400AD 
084410AD 
084420~0 ~~~~:~~-~2~D~t'~ODE SELECT 

MM l #- V7~ql::r 
2 CRB8_~AN_CCNTR[L_RIGIDrZE_SEL 8[T(1), . 

084430AD 
084440AO 
084500AR 
084600A8 

ITEM-' 
fSSR
DESI.:-M~NUU 

1=Cf\ 
r-'!MU/-

084100AB 
0848004B 

~LNTROL RIGIDIZE SELECT 0849004B 
085000AB 

2 CRBB_MAN_CCNTROL_OERIGIOIlE_SEL BIT!l}, 
ITEM-

V72K2992J 085100AB 
0852004B 
085300AB 
085400$,6 

2 CRBB_WD35_SPARE3 BITII), 

2 CRBB_CC_~04_D~R[lY BI~{l), 

1 CR 8V_WOR036, 

2 C~BV_C~_WC5_AC[R BITtS), 

2 CRBV_WORD36_SP~REl BIT(lO), 

2 CRBB_DC_WC5_PARITY BIT(1), 

FSSR
OESC-MANUAl 

1=CN 
foIMU/- , 

CONT~Ol DERIGIOIZE SELECT085500A8 
0856004B 

ITEM
FSSR-
OESC-O&C WnRD4 DARITY 
MML#-

V12K2993J 08510048 
085800A8 
085900AB 

nonE 
086000AB 
08610048 
0862004B 
086300AB 

V7~4)J ,08640040 
08650048 

DESC-O&C WCR05 ADDRESS 4ND PARITY 086600A8 
~Mt#- ~5tM@444P 08610040 

V.~/II.7f1J2'i-r 086800A8 
ITEM- ~~~,~~ 086900AB 
FSSR- 08100048 
DESC-O&C WCRQ5 \DORESS 08710048 
f#MllI- '.LilIC!fb4l",- 081200AO 

ITEM-

()DnE 081300.A8 
081400AB 
081500A8 
Q8160048 

0';;0 
~t==l 
':::''''0 
O';::d 
>-'0 Zo >:.-. 
-,,---< 

L 0 
'"Cd 
>~ 
Q>:.-< 
t=-:l)-j 
_K'. 
Wo 
ro~ 

8M 
~\I\ 

t::l ~» o . 
-I\) 
~. 
O\W 
_0 
~ I 
\O~ 

Vl 



MEMRF:R NAME USMCI 
C FSSR- nonE' 087100 ~B 
C DESC-O&C WORJ5 PARITY 087800AB 
C "'ML#- Y7?~ 087900~0 

1 CRBV_\WR037. 088000AB 
C OES~-C~~ WCRD6 ~DDRESS lND P~RITY 088100AB 
C f'tML#- ..\L.~~4-'r5° 088 ZOOA D 

2 CRBV_CC_W06_ADCR 8IT{5}, nonE' 088300~B 
C ITEM- . 088400'\B 
C FSSR-

non~ 
088500AB 

r- DES~-D~~ WCRD6 ADDRESS 088600AB 
r "u~L #- \G2~4-4-d- 088700AO " 2 CRBV_O(_TO_~CIL_1EST_~ORD 811(10), 088800AO 
C . ITEt>1 088810~0 
C FSSR 088820AO 
C DES~-O&C TO MCIJ TEST WORD 088830~0 
C ~Ml #- \l.:Z~~ e If5''::f 088840AD 
C 'I 'S"Il.Iv3~ 3 7:[ 088900AB 

2 CReS_OC_WD6_PARliY BIT(l), 089000AB 
C ITEM- 089100AB 
C FSSR- nonE' 089200AB 
C OESC-D&C WCRD6 P~RITY 089300AB 
C MMll#- V-;t2t@O 'I Q..J 089400AO 

1 CRRV_t-JIJR018 , 
OESC-TEST ADDREssEs 

089500AB 
c 089600AB 
r M:4l 1/- V.54ae44~ 089700\0 '-' 

C 
2 CRHB_~nMBINEO_RA~ BIT{l), 

ITEM-
'I~(JV5'13gp 089800AB 

0899004B 
C FSSR- 090000~a 
c DESC-CCMBINED RAM 811 090100AB 

>~ 
C MMl4- \L1~O"':Z.J 090200~0 

2 CRBV_W03!3_ SPAR El 8 IT{ 2», " 090300AB 
"~ c vN'X~Bro~ 0904004B 

'% 2 CRBB_CPU_TEST SIT(l', 090500~B 
C ITEM- 090600AB 
C FSS~- 3J 090100~B 
r- OEse-cpu TEST "s<lk~· 090800AB v 

C MMl:/l- ~ 090900~0 
2 CRBB_RML TEST_AOOR_300_3FF BIT( 1), 091000AB 

C ITEM- 091100AB 
C FSSR- 091200~B 
C OESC-RA~ TEST ADDRESS 300 TO 3FF 091300AB 
~ W>1L if- 'IlZZSO!t:9 I 09140040 

2 CRBB_RAM_TEST_ACOR_20C_?FF BITtt), t/&'"'c./ X ~ SCIi]' 091500AB 
c ITEM- 0916004B 
r FSSR- 091100~B 

f-'~ 
'-' o· 
C OES(-RAM TEST ADDRESS 200 TO 2FF 091800~B -I\) 

f-'. 
C MMl#- '(1ii~Q51 J 091900~D o\w 

2 CRBB_RAM_1EST_AOCR_IOO_lFF BIT~~~~ 092000AB _0 

('" fs'YX~crr 092100AB ~ ! 
\Of-' 

V C FSSR- 0922004B 0\ 
r- OEse-RAM TEST ADDRESS 100 TO tFF 0923004B 
C MMl#- \!1~3052 J 09240040 

-0 2 CRBB RAM TEST ADDR 000 OFF B1Ttl), 0925004B 
C - - - - - ITEM- V S""I Y-;J,$f't,J" 0 9260 0 ~B 
C FSSR- 092700AB 
C DES(-RAM TEST lDORESSOOO TO OFF 0928001\B. 
C MMl#- ~zeK3053J 09290040 

2 CRBB_ROM_TEST_ADCR_FOO_FFF 8ITfll, Y$</vd.'~7J' 09300048 

\ , 
\ 

./ ./ 



O~ 
~M 
-'\:I 
8~ 
ZO 
>0 
r~ 

,~ 
~8 

~ 
Ut;:j 

>>-< 
"' 

ClC-< 
" t=:;::3 

w~ 
'"0 0 
O"'J 
01-3 
~::q 

t;:1 

ME~q[P N4ME C~R~CI 
r 

C 
r 

C 
c c 
C 
r-
Io-

c 
c 
C 
c 
C 
r v 
C 

C 
r ... c 
c 
C 
r 
1-
'-' 
C 

C 
C 
C 
C 
r 

C 
r 

C 
f 
C 

C 

C 
C 
,.. 
\.. 

C 
C 

C 
r 
;:. .... 

~ C~BB_PG~_TEST_~D[p_C00_nFF 

? (RRR_pr"_ Tr=ST_A[)nR_A08_RFF 

2 Ci~ 8P,_PC!·~_ TE S T _ ACf:f<_8C 0_ <; FF 

2 rR?;:>;_rU~_ TEST _ ~CCP_()CC_7FF 

~~ ~ C~, f" i_ T;- ::; 'T _ ' '. '_ 4''] ,"' ~ r r. 

2 fRP,2_RCM_TFSf_ADOR_200_3FF 

? CRn8_RD~I_ HST_,\r,rp_GOO_1FF 

1 CR13V_lrWRD39, 

2 CF8V_Wn~D39_SPtREl BIT(16), 

1 CRBV_WC~~D40, 

2 CRBV_WORD40_SP~REl BITfIE', 

1 C R \3 V _ v.: n R.D It 1 , 

2 CRBV_WOR041_SPARE: BIT(161~ 

1 CRiW_WOP,D42, 

2 CRP!3_~1C[u_FAIL BITtl., 

093100AB 
093200AB 

ITE'4-
FSSR
rESC-EC'.1 
f\l Nil#-

TEST ADJR~SS EOO TD FFF 093300A8 

BITt l), 
ITEM
FSSR-

~¢¥30541 093400AD 
VrlY.J.BS-ft" 093500A B 

093600~B 

fJE SC-RUl 
f'di\~L#~ 

PIT{II, 
ITEM
FSSR-
C[ Sf -RC ~A 
,¥Ml#-

BIH1), 
ITfM
FSSR-
DE SC -RC ~1 
fI~t #-

i3iT{lI. 
ITEM
FSSP.
'1t=SC-RCM 
/./;\'lL#-

[:IT(i), 
ITE~
FSSR-
DE S(-RCtl 
~"~"'l #-

BIHI), 
nD1-
FSSR-

T~ST lDORESS COO T0 DFF 
\/7"lMo':lnc:~ I 
.............. J U >. 
1/5"Ir/.:Je~ 

TC:Sl\DDRESS\OO TO BFF 
Vl~n56.i 

TEST ~DORESS 800 

Vsyv,;B6t:XJ 

Tf 9FF 
v7Z~§7.J 

vSV v:J 84/0" 

TEST ADDRESS 600 TO 7FF 
V77S058..J 
"SV/r/df(' ~ 

TEST ADDRESS 4QO TO 5FF 
V7~S9J 
V~v,JfIlZJ" 

093700~B 
. 093800~B 

nO'2on{)Jln 
094000AB 
094100AB 
094200AB 
094300.\B 
094400AO 
094500AB 
094600\B 
0941004B 
094800AB 
094900AO 

.095000\8 
095100AB 
0952004B 
0953004B 
095400AO 
095500~a 
09560048 
095100AB 
0958004B 
09590040 
096000A8 
096100AB 
096200\B 

DE SC-RC M 
iVMl#-

TEST ADDRESS 200 TO 3FF 0963004B 

PP(l), 
lTEM
FSSR
DESC-R(M 
M:vIl#-

Y7~36~J 096400AO 
rs-"Y'YJ ('9;[ 0965004B 

TEST ADDRESS 000 TO lFF 
~~~r 

OESt-UNASSIGNED; CONTENT ARBITRARY 
MMlH- V54M3439P 

CEsr-UN~SSIGNED; rCNTENT ARBITRARY 
~Ml#- V54M3440P 

nFS~-UN~SSTG~ED; fLNTENT ~RBITR\RY 
~Ml#- V54M3441P 

OES(-HARDWARE STATUS DATA FROM MtIU 
WML1i;,;;. v 541ft', 42.11 

09660048 
0961004B 
0968004B 
096900~0 
091000AB 
097100AB 
0912004B 
09130048 
091400AB 
091500A8 
091600AB 
0971004B 
0978004B 
091900AB 
0980004B 
098100~B 
098200AB 
098300AB 
098400AB 
098500A8 
098600AB 
0981004B 
0988004B 

0';:0 
l;:dt?:l 
~ "0. 
;.:.';:0 
ZO 
~g 
- 0 
~ ;..-{ 

"w 
>~ 0-
-- >-' .:~ r-3 
,-' ~ 
rF 
... ~. 0 
~'I:.i. ~ 
-"< ,;4 
~~ 
""" ll-'-' ~ 

I-'~ 
o· 

- I\) I-' • 
O\w 
-0 
.....;j I 
\01-' 

.....;j 



:\J 
~\ r\ 

MEMBER NAME CR8MCI 
r 

C 
r ... 
C 
r 

C 
C 
r 

C 
r 

C 
{" 
C 

C 
C 
C 
C 
r 

C 
c 
C 
C 
C 
C c 
r 
c 
C 
C 
C 
C 
{" 

C 
C 
C 
r 

C 
C 

C 
C 
C 
C 
C 

C 
C 
r 
'-' 
C r 
C 

\ 

2 

2 

2 

CRBB_WD42_SPARE18IT(2), 

CRBB_PORT_ARM_ACl eITII), 

CRBB_STBD_AR~4_ACf B[T(ll, 

2 CRBB_GPC_FAIL EITell, 

2 CRBB_SAFING_Ir,_PROG BfTtI), 

2 CR88_ALl_BRAKES_ON BIT(1), 

2 CPEP_t:"E_EXTEND BITtl), 

2 CRBB_PYLC_CAPTURED BITtl}, 

2 CRa~£E_RIG BIT(1), 

(M~IU/Rr:D) 
ITEM-MeIU FAILURE WARf\ING nISCREH 
FSSR-
DESC-MCIU FAILURE WARNING 

l=WARNING 
~ML#- V54X2J20J 

(MCIL/RCOI 
ITEM-PORT ~RM SElfCTEO 
FSSP-PORT ARv SEt 
DESC-PCFT-AR~-SElECT 

1= SEL fCTED 
f~L# V54X70~5J 

p·1CIU/R{"D) 
ITE~-STRC AR~ SELECTED 
FSSR-STRBD ARM_SEL 
DE5c-sTAPeOARD ARM SELECT 

1= SElEC TED 
~ML#- V54X2026J 

(MflU/RCO l 
ITEM-GPC CAT4 f~ILURE WARNING 

DI SCRETE 
FSSR-
nES~-GPC C~T~ F\IlURE WARNING 

l=WARNING 
MMl#- V54X2022J 

(MCIU/RCDl 
ITEM-SAFING IN PROGRESS DISCRETE 
t~§~=~~~ I~g-i ~_~~gg~~~§_Fl~G 

-1 =( f\ 
MML#- V54X2023J 

(MCIUIRCD) 
ITEM-~Ll BR~KES -ON DISCRETE 
FS SR- ALL_ e.RAK ES_ON_f LAG 
DESt-All BRAKES ON 

l=CN 
MMl~- V54X2024J 

ITEM-
F5SR-TBD 
DESC-ENe-EFFECTOR 

l=EXTENDED 
~ f'.'L #-

{M(IU/RCDt 

EXTENDED FLAG 

V54X2030J 

ITEM-PAYLOAD CAPTURfD DISCRETE 

. b~~~=~l:Yfa~6U~~PTURED FLAG 
l=RFQUESTED 

~MLH- V54X2027J 

098900AB 
099000A B 
099100AB 
099200AB 
099300AB 
099400~8 
099500AD 

·099600AB 
099700AB 
099800AB 
0999006.8 
lOOOOOAB 
l. 00 10'JA B 
100200AB 
1 00300 ~B 
100400AB 
100500 \B 
100600AS 
100700AS 
100800AB 
100900AB 
101000AB 
lOll-OOAB 
101200\B 
l01300AB 
101400\8 
1015006.8 
101600~B 
101700AB 
101800AB 
l01900AB 
l02000A-B 
102100AB 
l02200AB 
1 02300~B 
102400AB 
l02500AB 
102600AB 
102100A8 
l02800AB 
102900AB 
1 OJOOOA B 
103100AB 
103200'&'B 
103300AB 
103400AB 
103500AB 
103600AB 
103700AB 
103800AB 
103900AB 
104000AB 
l04100AB 
104200AB 
l04300AB 
104400AB 
104500 A6 
1046006.B 

I-'!l> 
o· 
-~ 1-'. 
O\W 
_0 
-.;:J I 
\01-' 

ex> 



~ 
s~\J, 

MEift,BER t~4ME (RBr"C{ 
r 
C 
r 

C 
r 
r ... 
r 
"~ 

r 
v 
r 

C r 

t 
,. 
v 

C 
C 
C 
r 
", 

C 
C 
C 
r 

C 
r 

c 
C 
C 
C 
( 
[ 

C 

C 
r 
r:: 
'" 
C 
C 
C 
C 
C 
C 

C 
C 
C 
C 
r 

C 
C 
C 
C 
C 

2 CRBR_EE_OPEN 811(1), 

2 CRf.l8_EE_Ct.OSED BIT(U. 

2 U(8B_EE_DERIG 811(1), 

2 CRRP,_ABF._FAIL PITtl), 

2 CRBS_~D42_SPARE2 BIT{l), 

1 CRBV_WORD43, 

2 CRBB_CAPTURE_CMO 8IT(1l, 

2 CRBB_RElEASE_C~O BIT(lt, 

2 C F B B _ R 1 G_ C MOB I T{ U , 

{M':"IL/P.':Dl 
rTE~-EE RIGIOIZEO FLAG 
FSSP-Ef RIGIOIIED FLAG 
OESC-ENC-EFF~CTOR-KIGI~rZEn FLAG 

1-=RIGlOIZED 
MML#- V54X2031J 

(MCIL/RCO) 
TTC/.A_ 
1. 1 Ll-, 

FSSR-TBO 
DES(-ENO-EFFELTOR CPE~ FLAG 

l=CPEN 
~ML#- V54X2J33J 

1TE1'1-
FSSR-T80 
DFSC-END-EFFECTOR CLOSED FL4G 

l=CLOSED 
MML~- V54X2034J 

UK W/RCD) 
ITEM-EF OERIGIOIZED FLAG 
FSSR-fE CERIGID " 
DESC-ENt-EFFEfTOR DERIGIDIZEO FLAG 

l=C[RIGIOIZED " 
~ML#- V54X2032J 

(MCIlJ/RCfH 
ITE~-ABE FAILURE WARNING DISCRETE 
FSSR-
DES~-lBE FAILURE WARNING 

1=WARt-.ING 
t-1ML If;- V54X20 21 J 

OESC-HAROWARE COMM~NO DATA FROM OGC 
PANEl 

MMLR- V54M3443P 

(MeIU/RCO) 
ITE~-CAPTURE CCMMAND 
FSSR-~APTURE rMO 
DESC-CApTURE-CCMMANO 

l=('CW-1 ~NOEO 
~Ml#- V54X2D35J 

(MCIU/RCD' 
tT[M-RELEASE COMMAND 

b~~~=~~~[6~6-k~eEASE COMMAND 
1=CCMM AN OED 

vML#- V54X2036J 

(MCIU/RCO) 
ITEM-RIGIDIZE CCMMANO 
ESSR-RIGIC_CMO 
DESC-RIGIDIZE CCMM~ND 

104700AB 
104800AB 
104900A8 
105000A8 
l05100AB 
105200~B 
105300A8 

" 105400A8 
1 f'\kkf'\f'\!\ Q 
.L VJ..JVVf-'t.U 

105600A8 
105700AB 
105800A8 
105900 \8 
10600048 
1 06100~a 
106200413 
106300A8 
106400AB 
106500A8 
106600AB 
106700AB 
10680048 
106900A8 
107000AB 
10710QAB 
107200A8 
107300AB 
101400AB 
10150048 
107600AB 
1077004B 
107800AB 
107900A8 
108000AB 
108100A8 
10820048 
108300AB 
108400AB 
108500AB 
108600AB 
lOB 700" 8 
108800AB 
108900AB 
109000A8 
109100AB 
l09200AB 
109300A8 
109400AB 
109500A8 
109600A8 
1 09100A B 
109800A8 
109900AB 
110000AB 
110100AB 
110200A8 
110300AB 
110400AB 

I--'!l> 
o· 
-I\) 
1--'. 
O'.W 
_0 
-..:j I 
\01--' 

\0 



\\ , \,; 

~ 

MEMS ER NAME 
C 

CP. BMC I 
l=CCMMANDEO 

MML#-
110500AB 

C 

c 
C 
r 
~ 

C 
C 
c 
r 

r 

2 CRBB_DERIG_CMD BITtl}, 

Z CRBV_W043_SPAREl BIT(12), 

1 CRBV _~.jQRD:t4, 

(HCIl/RCD) 
ITEM-OEBIGIDIZE CCMMAND 
rSSR-OERIGIn{ZE CMD 
OESC-DFRIGIOIZE-CCMMAND 

l=CCMMANDED 
MML#-

V54X2037J 110600~a 
110700AB 
110800~a 
110900AB 
111000AB 
111lOOAB 

.111200AB 
V54X2038J 111300\6 

111400AB 
111500~o 

CES~-TI~ING \ND ~O~MAND COMSISTFMCV 
C 
r .. 
C 
C 
C 
(" 

C~lA ..~ 
MML#- Y 

2 CRBV_RATCDMO_IJ_RET SIT{n, .. V54M344J'P 
(MCIU/RCD) 

111600AB 
III 700AB 
111800AB 
11l900AO 
112000AB 
11210a~B 
112200~B 
112300AB 
112400AB 
112500AB 
112600AB 

C 
r 

2 CRBV_~D44_SPAREl BIT(l), 
" 
r 

2 CRBV_MCIU_FPAME_ID BIT(?), 

t 
.r 

C 
r 
: .. " 
c 

2 CRBB_WD44_SPARE2 BITt 1), 

l CRBV_WOR045, 
C 
C 

ITEM-RE1URNFO RATE DEMlND IDENTIFIER 

~~~~:C:l~-g~~l~g-~~~NTIFIFR FROM ARM 
~ML#- VS4J2810J 

{M,:,rU/R~f)l 

112700~B 
112800AB 
112900AB 
113000AB 
113100AB 

ITE~-MCIU FR~ME Ie 
r:SSR-MC IU-FRAME-IOEJ-H 
nESC-VAlUF CF M~IU FRAME 
MML#-

IDENTIFIER 113200AB 
V54J2040J 113300AB 

113400AB 
113500AB 
113600~B 

OESC-TEST WORD ECHO nOllE 113700AB 
f"MU/- ~ 113800AB 

C (MCIU/RCO~~Q~ 114000AB 
2 CR SV_ TEST_WORD_ECHO fHT( 16) ; 1:) % 113900.~B 

C ITEM-TEST/WO. D ECHO 114100A6 
C FSSR-TEST wORD_ECHO 114200AB 
{ DES(-RfFL~CTED TEST WORD FROM MCIU 114300AB 
C M~L#-. V54U2045J 114400AB 

g~~~~~~B~~~TI~~'~N~g~!~~~to~~~l:~~~~~Y~l~~~~i~l~~~IY~~o!~~IA~~!'BIN10" tltlgg~1 
BIN'O',BIN'O',BIN'O',BIN'01 1 BIN'O',BIN'O',BIN'O',BIN'O',BIN'O',BIN'O', 114100AB 
BINtO',BINtO',oIN'O·,BIN'O',BINtO',SIN'O',BINfQ',BIN'O',8IN'O',BIN'O', 114800AB 
BIN·O'tBIN·O·,8INJO',BIN'O',BIN'0'tBI~·O·,BIN10t,BIN·0',BIN'O',BIN'O', 114900AB 
BIN'Ql,BIN'O',BIN J O',BIN f O',BfN t O',BIN'O',BIN'O',BIN'O'fBIN'OI,BIN'O', t15000AB 
BIN f 0 ' 1 BIN '0' , BIN' 0 ' ,B I N to· , B IN • O' , B IN '0' ,8 IN' 0 ' ,B IN' 0 • ,B IN' 0' , BIN • 0 • t 115 tOOA B 
BIN'O',BIN'O',BIN'O',BIN'O',81N'O',BIN'O',BIN'0',BlN'O',BIN'O',BIN'O', 115200AB 
BIN to· , BIN 10' , BIN' O. t BIN '0 1 ,B IN t ()1 ,R IN 1 0 • ,B IN' O. ,B IN' 0 I ,B IN' 0 t , B IN to', 115300A B 
8IN'Ot,BIN'O',eIN'O',BIN'0'lBINtO',BI~tOI,BINtO',BIN'O',BIN'OltBIN'O', 11S400A8 
a IN' 0 I , a IN' 0 ' , a IN' 0 ' ,B IN tOt, B IN '0 1 , B IN '0 ' ,B IN' 0 ' , B IN '0 I ,i3 IN' 0 I , B IN '0 " lIS 500A B 
BIN'O',BIN'01,BIN'J',B{NfO',aIN'O',8I~tOt,BINtO',BIN'O',BIN'O"; 115600AD 

C#******.* •• **.* •• *.*'.***.*"**"'*.'.***~.**' ••• ***'******************115100AB 
C.*** DCWNLIST COMMENT CARDS . ****11SS00AB 
c***.*.************.***** ••• *.*****.**.* ••••••• ** •••• ********.* ••••• **~*115900AB 
C •• *. WOROl ••• * . 116000AE 
E**:~V5~~~6g1P *~:~RRV_~ORD1.CRBB_GPCCCI>1M_FAIl$( 1;) T~9 tl~~5g:5 

\ 

I-':t> 
o· _ f\) 

1-'. 
O\VJ 
-0 
-..;j I 
\0 f\) 

o 

, ; 
! 



MEi>lBER NAME CRBMCi 
C 116200AB 
~ M=V5M~3402P N=CRB\i_WJRDl.CRge_GPC_C(r<f'I_f~IL${2;) T=9 116300AE 

116400AB 
C M=V54X2011J N=CRB2 GPC rC~N F~Il${2;l T=S 116500~D 
C M:V54{ZJ03J N=CRBS-OC ~CIU ~OMM$(2;' T=9 116600>\0 
C M=V54X2C04J N=CRBe:TH~R_CK1~FAll${Z;) T=9 116700AD 
C M=V54X2006J N=CPBQ_~ADC_OLT_TOLERS(2;) T=9 116800~D 
C M=V54X2007J N=(Ra2_MCPC_CUT_TCLER$(2;l T=9 ,116900 AD 
C M=V54X2008J N=CRB3 ~CIU ABE ~AIlURES(2;) T=9 111000AD 
C M=V54X2009J N~CRBB-EE FJILiTz;l T=9 i17iOO~D 
C M=V54X2~lOJ N=CRRq-TAEhCMETER FAILURES!';) T=9 117200~D 
C M=V54X2011J ~=C~Re:MCIU_~BE_(TI~~_FAILUR~$(2;) T=9 117300AO 
r "1- V r. f,X ?" 1 ? j ~ -,. ,') 1:1 "~,,, \ r: '\ I L UR E $ ( ? - t T=9 117400110 

~ ~~~~i~j~f~~ ~~~~g~:~~~:~ft~L~~S:A~J1ILURE${Z;) T='9 117500AD 
T=9 117600AO 

C M=V54X2015J N=CRBS:SPA:COMFuTATOR_FAILURE${Z;) T=9 t 17700~D 
C 1178004B 
C**)~* J,WP ')3 **** 118300\6 
C ii8400AB ,. 

~>1=V54'n403 P N=CRB V_ wnRf"l 1. CR.8 H_ GPC_C O!M_F A I L $ ('3 ; ) T=9 118500AO 
C 118600AO 
c**** 'dORD4 **** 118700A.B 
r 1188004B 
C M=V54M3404P N=CRHV_~CRDl.CRBe_GPC_C(~M_FAIL${4;) T=9 118900AO 
r 119000AD 
C***::~ WORf)5 **~~* L19100AB 

'" 
C 119200AB ....., C M=V54H2?05J N=CR3V RftW ENSCD${l;} T=9 119300AB 

~ C - - 119400AB 
V'\ c**** W OR!)6 **** 119500.\B 

C 119600l\B 
~ M=V54M3406P N=CRaV_WORD6~CRBV_R'\W_T~CH${1;) 1=9 1l<HOOAD 
C 

O~ 
119800AB 

C M=V54L2201J N=(P3V R~W TACHS(l;) T=9 119900AB 
C M=V54X2211J N=(RB3-C~Nl SlTS(l;) T=9 ~t;::j 120000AB I-iFd 
C M=V54X2215J N=CRBB:SKDRVS(l;) 1=9 8~ 120100AB 
C 7'0 120200AB 
c**** WORD7 *"~>:'* .:; tj 120300.\B 
C ,ej 120400AB 
C M=V54M3407P N=C R3 V_ WORIH. CR B B_ EEFU_B ITE_FL~G$( 1;) (") T=9 120500AD 
C 'Sj 120600A B 
C M=V54X2223J N=CR38 EEEU RITE FlAGS(l;} T=9 q 120700AB 
C M=V54X2?02J N=CR8S-TACh-FAIL1{1;) T=9 

~ 
120800.\B 

C M=V54X2220J N=CRiiB-MCA l=AIl$tln T=9 120900AB 
I-':Z> C M=V54X2221J N=CR1P:SPA:?8V_PWR_FHLH1;) T=9 t210QO~B 0-

C M=V54X2222J N=CRBB_SP\_COMMUTATCR_FAIL${l;) T=9 ~ 121100AB -I\) 

r 121200AB 1-'-
o\w 

C**** ~~ORD8 **** sa 121300AB "- 0 
C 121400AB -:j' I 

C M=V54H2305J N=(RaV_R!W_E~rGO$(2;) T=9 1215004B 
\0 I\) 

t;::j I-' 
C 121600AB 
c**** i-40R 09 **** 121700AB r 121800~a '-
C M=V54M34J9P N=CRBV_~ORD6.CRBV_RAW_TACH$(2;) T=9 121900AD ,. 

122000AB C M=V54L2301J N=CPRV_RAW_TACH$(Z;) T=9 122100AB 
C M=V54X23l1J N=CRBB eRNT SAT$(2;)- T=9 122200AB 
C M=V54X2315J N=CRBS:RKDRV$(2;1 ' T=9 1223004B 

-". ~" 



ME~aER N ~ME rRBt-1 eI 
C 122400AB 
r**** WORDlO **** 122500AB 
r L22600~B C M=V54~ 34 iop N=C RB V_ wORD1. CR '3 L E EEU_B I TE:_ F L.~G$ ( 2; ) T=9 122100AO r 122800AB t M=V54X2323J N=CRRE_EEEU_BITF_FLAG$(2;) T=9 122900 ~B 
C M=V54X2302J N=CR88_ 1~Ch_F~IL$(2;} T=9 123000AB 
C M=V54X2320J N=CRa2_M[~_F~IL$(2~) T=9 .123100AB 

~ ~~~~~~~~~lj ~~~~5&-~~!_~~tL~~~;~AIl1t2;l T=9 123200~B 
T=9 123300AB E M=V54X2322J N=CPBB:SPA:CCMRUTA1CR_F!IL$(?;) T=9 123400~a 

123500AB 
C :!( ~::::::::~::: :4 C R 0 1 1 * ,~ * * 123600\B 
C 123700AB 
C M=V54H2405J N=rRaV_~aW_ENCOC${3;) T=9 123800AB 
C 12390:)~B 
C**** WORD12 **** 124000AB 
r 124100AB 
C M=V54"'!3412P N=CRBV_ wORD6. CRBV_RAW_ T.ACH$ {3;' T=9 124200AD 
r 124300AB 
~ M=VS4t2401J N=CRBV RAW TACH${3;} T=9 124400 AS 
C M=VS 4X2411 J N=CRBfCCRNI_SAT $ (3; ) T=9 124500AB 
C M=V54X24l5J N=CRBR_2KDRVS(3;) T=<} 124600\B 
C 124700AB 
C 4: ~::!-;:".~ i:;~WO 13 ~~ * * ~ 124800AB 
C 124900AB 
~ M= V54"1 31+ 13 P N=C RB V _ i-lOR 01. CR 8 E_ t fEU_B ITE_fl AG$ ( 3; l T=9 125000AO 

125100AB 
C M=V54X2423J N=CRBE_EEEL_BITE_fLAGS{3;' T=9 125200AB 
C M=V54X2402J ~=CRBR_TACH_F'll!(3;1 T=9 125300AB 

~ C M=VS4X242CJ N=CRQR_MCA_FAIlS(3;' T=9 125400AB 
~ C ~4=V54X242lJ N=CRBB_SPA_28V_PWR_fAIL$(3;) T=9 125500AB 
~ . E r'1=V54X2422J N=CRBi3_SP\_~(MMUTATCR_FAIl$(3;1 T=9 125600A8 
\:c •. 125700A8 

c**** WORD14 **** 125800AB 
C 125900AB 
C M=V54H2505J N=CRBV_RAW_ENCOO$(4;) T=9 126000AB 
C 126100A8 
C**** . WORD15 **** 126200AB 
C 126300A8 
C M=V54M3415P N=CRBV_WORD6.CRBV_RAW_TACHS{4;) T=9 126400AD 
C 126500AB 
C M=V54l250lJ N=[RBV_RaW_TACH$(4;} T=9 126600AB 
C M=V54X2511J N=CRB8 CRNT SAT${4;) T=<} 126900AB 

f-':t> C M=V54X2515J N=CPBB-BKDRV$(4;} T=9 121000AB o· C -. 127100AB - I\) 

c**** WORD16 **** 127200A8 f-'. 
o\w 

C 127300AB _0 

C "'=V54M3416P N=C RB \1_ WORD1.CR8 E_ EEEU_B ITE_flAG$« 4;) T=9 121400AD -.l I 
\01\) 

C 127500AB I\) 

C M=V54X2523J N:CR8P_EfEU_BITE
1

FLAGS(4;) T=9 121600AB 
C M=V54X25C2J N=CRBB_ TACH_FAIl (4;' T=9 127100AB 
C M=V54X2520J l\=CR32_M[~_FAIl$(4;) T=9 121800AB 
C M=V54X2750J N=CRB P_ J DC FA H. $( 4;. T.:9 127900AB 

~ ~~~~:~~§~~J ~~~~~~:~~~:~~~M~~~Tb~~~H(114;. T=9 128000A8 
T=9 128100AB 

C·· .. 128200AB 
c**** WORDl7 **** 128300~B 

\ 

j 



l"lErv18ER NAfl.iE CREMCI 
C 128400~B 
C M=V54H26a~J ~=CRBV R!W ENCOS$(S;J T=9 128500<\8 r - - 128600AB '-

C**** WORDlfl **** 128700AB 
C 128800AB 
( M=V54M3418P N=CRBV wCRD6.rRB~ pa~ T~rH$(5;1 T=9 128900~D C - -- 129000AB 
r M=V54l2601J ~=CRBV RA~ TACh${5;) 1-=9 .129100AB 
§ ~:~~2~~:I~j ~~~~~R:~~~lv~fJf\5;) T=9 129400~B 

T:9 129500AB r - 129600~a 
C **"" * 'AI OR 0 19 **** 129700A3 
C 129800\6 § ~~=V54"'13419P N=CRRV_WORD7.CRSE_fEEU_8ITf_FlAG$(S;' T=9 129900AO 

130000\B 
0::0 C M=V54X2623J ~=CPR~_~EEU_BITE_FlAG$(5;) T=9 130100AB 
::08 ~ M=V54X260?J N=CRR2 T1CH FlIL${5;) T=9 130200AB ,......"'d 

t ~~~§~~~~~ f~ ~~t ~~~:~~11:~~~= ~~;~~ ~A tl $ L 5; ) 
T=9 130300AB C2~ T=9 130400AB ZO C M=V54XZ622J N=rRa2_Sp~_r(MMlT~TGR_F~IL$(5;) T=9 .130500AB ?o C 130600AB rd c**** WORD20 **** 130100AB 0 

>-jSj ( 130800\B p;.,...... C M:V54H2705J N=CRRV_RAW_ENCOD${6;1 T=9 130900AB or c 131000\R t>j i=3 c**** WOR021 *;'<** 131100AB 
,.......-< ... 131200AB 
Wo t M=V~4M3421P N=CRBV_hORD6.CRB~_RAW_TAC~$(6;) T=9 131300AD 

~ ~g 
r 1314004B 

C(\ 
0;-3 C M=V54L2701J N~CRBV_RAW_TACH${6;) T=9 131500AB 

~ C M=V54X2711J N=CRBE_CRNT_SAT$(6;1 T=9 131800AB ~ga C M=V~4XZ715J N=(R3S_8KDRV${6;, T=9 131900AB 
C 132000AB 
c**** WORD22 **** 132100AB 
C 1322004B 
C M= V ~ 4!v1 3422 P N -= C R 8 V _ \\ [R D 7 • C R 8 L fEE U_ 8 I T E_ F LAS $ ( 6 ; ) T=9 132300AO 
r 132400AB '-' 
C M=V54X2723J N=CRBE EEEU BITE FlAG${6;) T=9 132500AB 
C />.1=V54X2702J 1\=CRBB:TACH:FAIll{6;) T=9 132600AB 
C M=V54X272CJ N=CRRB MDA FAIL$(6;1 T=9 13210048 
C M=V54X2721J N=CRB8:SPA:28V_PWR_FAlL${6;' T=9 132800AB 
( ~=V54X2722J N=CRRa_SOA_C(MMUT~TCR_FAIL${6;) T=9 132900AB 
C 133000AB 
c**** t-.lfJRD23 **** 133100AB f--':t> 
C 133200AB 0 0 

C M=V54U 3423 J N=CRB V_ wORD23 • (F EV_ ')P AR F_.~NAUJG_CHANNEll. T=9 133300AO _I\) 
f--'o r 133400A6 O\w 

c**** WOR024 **** 133500A B _0 
---::J I 

C 133600AB \0 I\) 

CM=V54r-i3424P N=CR8V_hCRD24.CReV_RAw_SIGl$( 1; l T=9 133100AO w 
C 133800AB 
C M=V72K30~OJ ~=(Pgv_RAW_SIGl.$(l;) T=9 133900AB 
C M=V72K3031J N=CRBV_RAW_SIG2S{1;) T=9 134000AB 
C 134100AB 
C ***,;C WOR025 **** 134200AB 
C 134300AB 
~ M=V5 4M 342 5P !'J=CR8V_ WOR024 _<:RB V_RA ~CS I G 1 $( 2; ) T=9 134400~O 

134500AB 



'\..\. 

~~ 
~~ 

'0.. 

MEMBER NAME (R8Mel 
C M=V72K3032J N=CRBV_RAW_SIG1S{Z;r 
C M=V7?K3035J N=C?8V_R1W_SIG2${Z;) 
c 
C **** WCR026 *'*** 
C 
C M=V54M3426P N=CRBv_~nRD24.(FBV_RA~_SIG1${3;) 
C 
C M=V72K3036J r'<=CRB'cRA\iLSIG1't(3; I 
C M=V72K3037J N~CRBV_RaW_SIG2$13;1 
C 
c**** \r.j(}RD27 **** 
C 
C M=VS4~3421P N=CRBv_~rRD21.CRBV_R~~_~HF~$(1;) ,. 
C M=V54T210CJ N=CRRV_RAICTHRM${lj) 
C M=V54T2110J N=CRB~_RAW_THr~_ID$(l;l 
C 
c**** WOR028 **** r 

~ M=V54M3428P N=CRRV_WOROZ7.CRPV_P~~_THR~$(2;1 

C M=V54T2120J N=CRBV RAW THRM${2;) 
~ M=V54T2130J N=Ci<fnCRA\rC'HRM_lDH2;} 

r **** ~:nC';)2 '.j ~ * *~:: ,. 
C M=V~4M3429P N=CRBV_~(Ru27.CP'8V_RA~_THF~$(3;) ,. 
C M=V54T2140J N=CRBV_RA,CTHRI>1$(3;) 
C M=V54T2150J N=CRRV_R AtCTHPM_ID$(3;1 
C 
c**** WOR030 **** r , E M=V54M3430P N=CRBV_l"JORD27.CRBV_RA\-._THRt-I.$!4;) 

C M=V54T2160J N=CRBV_RAh_ THR,t>1${4;) 
C M=V54T217CJ N=CRB"_RtHCTHPf'LIO$(4;1 
C 
c**** r,;OR031 **** r ... 
~ M=V54M3431P N=CRBV_WORD31.CRBV_CC_WDO_~OCP 

t M=V12K2998J N=CRBV_DC_kDO_AJOR 
C M=V72K3003J N=CRBR JA REQ . 
C ~=V12K3004J N=CRBR:VE[ XYZ REQ 

g ~~~+~~~gg~J ~~~~g~-~ff1i~g~-~~~-~~8 
E ~~~t~~~gg61 ~~~~~~:~~~~_~t~~R~~~ 
C M=V72K2975J N=CRB9-MAN TIRE R~Q 
C M=V12K297~J N=(P~B:MAN:EE_~FC 
C M=V72K2977J N=CR3B M~N MIX REO 
C M=V12K29?8J N=CRBB:MAN:PYlTI_REQ 
C M=V72K2991 J N=CRSB_OC_WDo_paR ITV 
C 
f**** WORn32 **** c 
C M=V'54M3432P N=CRBV_ \o\flR032 .CR BV_DC_WOLADOR 

\ \ 
./ ./ 

T=9 134600AB 
T=9 134700~a 

13480048 
134900AB 
135000~B 

T=9 1351004.0 
135200~B 

T=9 ·1353004.B 
T=9 135400~B 

135500~B 
135600AB 
135100~o 

T=9 13580040 

T=9 
135900AB 
136000A8 

T=9 136100AB 
136200AB 
136300AB 
136400AB 

T=<I 136500AD 
136600AB 

T=<I 136700~B 
T=9 136800AB 

13690045 
1,7000<\8 
137100AB 

T=9 131200AO 
137300AB 

T=1:3 137400AB 
T=9 1375004B 

137600~B 
1371004B 
137800AB 

T=9 137900AO 
138000AB 

T=9 138100AB 
T=9 138200l\B 

138300~B 
138400AB 
138500AB 

T=9 138600AO 
138700AB 

T=9 138800AO 
T=9 138900AB 

f-':t=o T=9 1 39000~B o· 
T=9 139100AB -I\) 

T=9 139200AB f-'. 
O\w 

T=9 139300AB -0 
T=9 139400AB ...;). I 

\.01\) 
T=9 139500~B .j::"" 

T=9 139600AB 
T=9 139700l\B 
T=9 1398004B 
T=9 139900AO 

140000AB 
140100Aa 
140200~B 

T=9 140300AD 



M HiB ER NAME CRBtJcr ... 140400AB 

f ~~~~~~~~~~1 ~~~~~~=~&A~~~=~K~~VD T=9 140500A 0 
T=9 140600AB 

C ~=V72KJOIQJ N=~R1B JNT REO ShY T=<; 140100~8 

~ ~~~~~~~gf~j ~~~~~~=J~+=~~g=~t~ T=9 140800AB 
T::9 140900AB 

C M=V72K3013J ~~CRBB J~T REQ WRP T=9 141000AB 
C M=V72K3014J N=CRBB- JNT-REQ-y,RY T=9 .141100AB 
C M=V72K3015J N=CRBB-JNT-REC-~RR T=9 1412004B 
C M=V72K3020J N=CRBS-SP!Gl 01R Pf]S T=9 141300~B 
C M=V72K3021J N=CRAP-SINGl-CIR-NEG T=9 141400A8 
C M=V72K3016J N=CRryB:EF:_ TE14p_Rl:Q T=9 141500AB 

O~ 
C ~=V7?K2987J N=~R33 CC WDl P3RITY T=9 141600~D 

:::OM 
C - - - 141700AB 

~'"O c**** IrWR033 **** 141800AB 
8:;:0 C l41900~B 
ZO ~ M=V54M3433P N=CRBV_WORD3j.CRBV_CC_W02_ADCR T=9 1420004D 
:> 0, 142100~B 
.. ~ t M=V72K2969J N=CRBV DC ~D2 A~OR T=9 142200AO ~O ~ M=V72K2979J N=CRBB:SINGL_JNf_REQ T=9 142300AB 
>-:j~ C M=V12K2980J N=CPBB DIRECT REQ T=9 142400AB :>~ C M=V72K2910J N=C RB e- CFR CM[ REO T=9 142500~B 0r C M=V72K2971J N=(RBS-ALTO 1 REQ T=9 142600AB t::;J~ C M=V72K2972J ~=CRBP-AUTC-2-REG T=9 142700AB 
~~ E ~~~~~~~~i~~ ~~2~~~=~e+~=~=~~2 T=9 142800~B m 
'"00 T=9 142900AB 

~ O~ C M=V72K2981J N=rRBB TEST REO T=9 143000~B 
C M=V72K298ZJ N=CR8S:CCNTRCL_MCDE_ENTER T=9 143100AB 

~ 08 [ M=V72K3017J N=~RBB eRIT TEMP REQ T=9 143200A8 :;:O~ 
....... '" t'j ~ M=V72K2968JN=CR8B=CC_hn2_DA~IIY T=9 14330040 

143400AB 
C**** WOR034 **** 143500~B 
C 14360046 E M=V54M3434P N=CRBV_WCRD34.CR8V_CC_WD3_ADOR T=9 143700AO 

143800AB 
r M=V72K2967J N=CR3V DC We3 ~ODR 1=9 143900AD 
C M=V72K2983J N=CRBCsHLpRTICEEO T=9 144000AB 
C M=V72K2984J N=CRB8_SEQ_STOP T=9 144100AB 
C ~=V72K2916J N=CR~B RMS MAsrER~ALARM RFSET T=9 144200AB 
C fl=V72K2988J N=CR88-SAFING IN! lATE- T=9 144300AB 
C M=V72K2989J N=CR8S-SAFING-CANCEl T=9 144400~B 
C M=V72K3027J N=CRBB-VFr~IE~ RaTE REQ T=9 144500AB 
C M=V72K3028J N=SRBi3:R ~TE_HCIO_REQ T=9 144600~B 
C M=V72K3006J N=CRBB_PCR1_TEMP_REQ T=9 144700AB 

I--'~ C M=V12K3007J ~=CRBB STBO TE~P qEQ T=9 144800AB 0-E N=CRBS:OC_WTI3_PARITY T=9 144900AB 
_ f\) 

145000AB 1--'-
o\w 

C**** WOR035 ***",: 145100~B _0 

C 145200A6 ....:j I 
\0 .f\) r M=V54M3435P N=CR3V_WCRD35.:RBV_Dc_wr~_~OCR T=9 145300AO VI 

C 145400AB 
r M=V72K3038J N=CRBV CC WC4 \OOR T=9 145500AO 
C M=V72K302~J N=CRBB:CAPTUR~_SELECT T=9 145600AB 
C ~=V72K3026J ~=cpaa REt SEl 1=9 145700AB 
can.:#. fc.301'1.J' N=C RBB: PCRT_SHOUlOER_ BRAe E_ S EL 1=9 145800AB 
C M=V72K3040J N=CR88_STBD_SHOUlOER_BRACE_SEl T=9 . 145900AO 
C M=V72K2990J N=CRBB EE AUTO MCOE SEl .' 1=9 146000~E 
C M=V72K2991J N=CRBA=EE=MANL1l_~(~E_SEL T=9 1460104E 



""",,": 

" '\.,,, 
~ 

MEMBER NAME CRBMCI 
C M=V72K2992J ~=CRRR MAN CONTRCl RlfICIlE SFL T=9 
C M=V72K2993J N=CR8e-~~~-CCNTRCl-CEQIGIOllE SEl T=9 
C M Y72K30 4 l h.I>J CRBf)-OC Wl'54 I'f!P:I'M' - T=9 
r 

C **** WQRD36 **** 
C v..14f3i,e'"J 
~ M=V54P43', '1~ N=CRB V_ WORD36 .CR BV _ CC_\.WS_140CR T=9 

C M-=titz1JUfJiltlJ N=CRBV rc \>;CS_ ~:::CR nonE' T=9 
c M::;,~172K 32iIfIJ J N=CRfH3':::-DC':::-wOS_PAR ITynol')~ T=9 ,. 

~**:;'* o ii/{:· 0 31 **** 
c M=V~ ~5oP N=C R3V_ WORD31.CR aV_CC_W06_ ~DOR T=9 

C "'O~ r M=WdK 4(~ N=CRBV CC WD6~COR T=9 C f\.1-~;~t=:~ N=CRRV:OC:TD_"ACIU_ TFS1_WORf)V~qU~(j.3"'~ 
C M=~ r-,~CRBB_OCW06_P.tsR ITY f.lc>~e ,.=~ 
C 
~ *** t,s-4m~jjp u** 
E M=\L54Ml#46e.. N=CRBV_WCRD38.CRee_CCMBINEO_RAII.1 T=9 

( M=~&mm N=CR.,BB. __ CCt/B INE. D_RAt-' -/~I'6DJ T=9 
C "1 = _ . .. N= C H8 3 ~ 11:) T E q t:tJ~d.8':J fOA.J T =9 
C M=V--72Ige~J N=CR!3R':::-H A~C TE ST~~i5!JR_300_3FFY~Xje~~T=9 
c M=V72K3051 J N=fRi3f1_R ~'),_ TEST _10rp_200_2FF\f\~l(.2iS'S\TI=9 
C M=V72K3052J Nc::CR8R_RAM_ TEST_ADOR_IOO_IFFV~~~,,",,'"I"T=9 
C M=V72K3053J ~=CRg6 PAM TEST AeeR coo OFF~~~~T=9 
C M-=V 72K3054J N-=C iH>,R:RCr'CTE ST: HeR: EOO:EFF"~Itf~I~1 T=9 
C M=V72K30515.j N=CRBB_RCM_ TEST_AOr:R_COO_DFE!;J~'i""t~ T=9 
f M=V72K3056J I\=':RaB F(M TEST ACtFAOO BFr" T .. O}, 1=9 
C M=V72K~051J l\=CR8F\-RCM-TEST-AODlC800-9FFtlS'.q~ ... ,,- T=9 
C M=V72K305 8 J N=C RB8- flCM-TEST- Acme 600-1FFr'"~'" . 1=9 
C i\~=V 12K 3059J N=C RRFCRC~CTEST: ADDR: 400:5FF"~ql.ol ~ T=9 
C M=V72K 3C6 OJ "=C FR R_ROL TE S 1_ AC [R_ 200_3 F!!ru.,,,,DI-l-,.T=9 
C M=V72K3061J N=CPBB_RCM_TEST_~DDR_COO_1F~~T.~~~·T=9 
C 
f**** WOR039 **** 
C 
C M=V54~13439F N=CR13v_wnRD39.CRBV_WORD39_SP~REl 1=9 
C 
c**** WORD40 **** 
r 

~ M=V54M344CP N=CRB V_ \<iORD40. CR 8V_ WOR040_ SP ARE 1 T=9 

c**** WORD4l **** 
C 
~ M=V54M3441? N=CR~V_WOR041.CRBV_WORD41_SPAREl 

C**** WGR042 **** c t M=V54M3442P N=fRaV_WGR[J42.r:R8B_MfIU_f~Il 

t M=V54X2020J N=CR38 Heru F\ll 
C M=V54X2025J t\=CRBB:PCRT:ARM_AC1 
r M=V54X2026J ~=CRBE S1~D AR~ ACT 
C M=V54X2022J N=CRBS:GPG_FAIl-

"\ 
/ 

\ 

1=9 

T=9 

T=9 
T=9 
T=9 
T=9 

1461004B 
1"-6200\3 
146300AD 
146400AB 
146500A8 
146600.\8 
146 700~D 

·146800AB 
146900AO 
147000~0 
141100AB 
147200AB 
147300\3 
141400,\0 
141500AB 
14760040 
147610AO 
14770040 
141800~3 
1419004B 
148000~B 
14810040 
148200~B 
14830040 
148400\ f) 
148500AO 
148600AO 
148700AO 
14880040 
148900~0 
149000~D 
149100AO 
149200AO 
149300AO 
149400AO 
14950040 
149600AO 
1491004B 
149800AB 
149900AB 
15000040 
150100~B 
150200AB 
150300AB 
150400AO 
L50500AB 
150600A8 
1507004B 
150800\0 
150900AB 
151000AB 
15110048 
151200AO 
151300AB 
151400AB 
-151500AB 
151600AB 
151700AB 

I-';t> 
o· 
-I\) 
1-'. 
O'\W 
_0 
-4 I 
\01\) 

0'\ 



" .......... ~ 
..... ~ 
~ 

MEM3ER NlME (paM~I 
C M=V54X2023J N=CRe~ SA~ING TN DReG T=q 151800'8 
C ·"=\),,)L. / 2 0 ?4 j ~ -,rC:'3"- '11 L :H"V:-~ C~ T=9 151qO~4P. 

E ~~~~2~~g~~~ ~~~~~~:~~[~~~~~~~;ED f~~ l~~~g~:~ 
~ ~;~~;~~Q~~ ~ ~;~~~~:~~:~~~NS cr' f;~ t 555~!. 8080. A~ gBB 
'\0. !<-VJ'"1'I\c..V.J~~ l\-,-·UIJ_~_I.,_vl-LJ ... LL' .-, _"._ 

C M=V54X2032J N=(RqG EE OERIG T=9 152500AR 
C fvl=V54X202lJ t-:=CRSi3:A8t:_fAIL T=q 152600AB 
C 15270)'0 
C**~* WCR043 **** 152800'B 
C 15?900\3 
C \A=\/S'd34 /;?iJ i\=CK'3V ~,O~,[)43.rF';:le Cj.f>TU'"\.[ eN;:: T=9 15300JAO 
C - - - 153100,a 
c M~V~4X2035J ~=CR6P CAPTURE CMD T=9 153200AB 
~ ~=V54X2036J N=CPRR-RELEASE-C~D T=9 153300AB 
C M=V54X2037J ~=CRBB:RIG_CMD- T=9 153400~B 
r M=V54X2038J N=CRBR OERIG CMD T=9 153500AB 
C - -15360)48 
C *** * vH'RQ44 ~,* ** 153700A B 
( 1538004B 
C M=V54~3447P N=cpqV_WrR044.(RPV_RATE_C~~_ln_R~T T=9 15390040 
r 154000\8 
,., \"=\Jc,/J2f\1"J 'J=rF'v :-.'~T> J~:l rlj cC:-'- T=9 154100AB 
t jvj=V54J2040J 1~=~~aV:i~(IU:FR~MitlC' T=9 154200~B 
C - 154300A8 
': ***~, wrR045 **** no"'J:::" 154400AB c "~ 154500~B 
C N=CRRV WCR045.C R EV TEST WORD ECHO T=9 15460040 
C - - - - 154700~B 
C M=V54U2045J N=CRBV TEST WGRD ECHO T=9 154800AB 
': - - - - 154900AB 
C***************************.*~*****************************************l55000AB 
c*************************.***'*.*******.'.****-************************15510046 

CU:St cpo_Vet; 155200AB 
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'-..-. 
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8~ 
Zo 
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() 

""0 OJ 
\»1--< 
~r 
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W 

o 
""O"Ij 
o 
Of-3 
~P:1 

trJ 

.~ 

MEMBER NAME CRILVC 
C*********~*************************************************************000100~B c* *OJ0200AB 
~* ~.2.~1 CPI_lVC RMS (CNSTANT5 .000300AB 
c* THIS C(~PCCL C(~T~INS CCNSTANTS ~HICH 4RE MISSICN DEDENDENT *OJ040J~2 
c* BUT ~OT TM SPEC (HANGABLE *000500A6 
c* *ca0600j,B 
~* *000700AB 
r*******************t**************************************************.OOOBOO~B 
CRr_lVC_DUv~y: EXTFFN~L CCMP(CL; 000810A( 

( 0008204C 
!J IfJ":LU1E CSSC(lTR 000830~C 
( 00084JAr 

CLLSE :Rl_LV~_CUMMY; 000850~C 
C 000860~C 

CRI LVC: 000900AB 
COMPaOL RIGIO; 001000A8 

c 016400AB 

c 
C 
r 

c 
C 
r 
'-
r 

C 

DECl~RE 016500A8 
~RIS_PL_JNT_R~TE_lI~_~C\RSF !RP~Y{6,6) selLaR .016600AB 

H I 11 ,:\ L( C S S s_ (r T _ Sf: 52 J 0 f C S S s_ C [C c; 85 2 C 1 , 016700 A B 
CSS5_CCT_98~202,CSSS_COT_985203t 016800A8 
CSS5_rOT_9q~204,CSSS_CCT_q85205, 016900A8 
CSSS_COT_9B5206,csss_cnT_~85207, 0170004B 
fSSS_CCT_qF~2Jg,rSSS_C[T_Se57J9, 01710018 
CSSS_CCT_985210,CSSS_CCT_98521l, 017200A8 
CSSS_CCT_98521Z,csss_cnT_985213, 01730068 
CSSS_CCT_985214,CSSS_COT_985215, 01740048 
CSSS_CCT_985216,CSSS_COT_985217, 017500A8 
C 55 5_Cf:H_ 985218 ,C S S5_ceT _985219, 01 7600 ~ 8 
CSSS_CCT_985220,C5SS_CCT_985221, 017700~B 
rS55_(CT_985222,r555_C(T_985223, 017800~B 
CSSS_CCT_985224,CSSS_COT_985225, 017900AB 
CSSS_~CT_98~226,C5SS_COT_985227, 018000A8 
CSSS_CCT_9E5228,CS5S_COT_985229, 018100AB 
CSSS_CCT_9f5010,CSSS_COT_965031, 01820)A8 
CSSS_CCT_96503Z,CSSS_COT_965C33, 018300AB 
C555_C[T_965034,C5SS_COT_9650351; 018400AB 

(RYE/) 018500lB 
ITEM-JCINT ANGLE RATE LIMIT FeR SELECTED PAYL04D 018600AB 
DESC-P~YlO~D DEPENDENT JOINT R~TE lIMITS-COARSE 018100AB 
FSSR-JRL_PL_CGARSE 018800A8 

CEClARE 
CRIS_?L_JNT_RATE_L~~1¥Y~~(~~~~~~~t~~B~~t~~2s,s_CCT_~96~14, 

CSSS_CCT_9B6915,rSSS_CLT_9d6916, 
CSSS_CCT_986917,CSS5_CCT_SB691R, 
rSS5_COT_986919tCSSS_CCT_~86S20, 
CSSS_CGT_98t921,CSS5_CCT_9d6922, 
CSSS_CCT_98t923,CSSS_COT_9869Z4, 
cSSS_rOT_98692S,CSSS_CCT_986926, 
CSSS_CCT_9S6921,CSSS_CCT_S86928, 
(555_CCT_986929,(555_(OT_<]86930, 
CSSS_CCT_986931,CSSS_CCT_S8693c, 
csss_(nT_9869~3,CSSS_CQT_~36S~4, 

V98U5200C- 018900AB 
V98U5229C 019000~a 
V96?50~OC- 0191DOA8 
V96R5035C 01920048 

019300A8 
019400~B 
019500\8 
019600AB 
019700AB 
019800AB 
019900AR 
020000A8 
020100AB 
020200AB 
020300.AB 
OZ0400AB 
020500AB 

f-':X> 
o· 
...... f\) 
f-'. 
O'\W 
...... f-' 
--:J I 
\Of-' 



~ 
"\. ~ 

\N 

ME~8ER NAME (RIlVC 

( 
C ,. 
c 
c 
C 
r 
'~ ,. 

r 
,.. 
l." 

C 
C 
C 
r 
'J 

C 

c 
C 
r 

c 

(P SC I) 

CSSS_~CT_98b935,CSSS_COT_986936t 
~~S~_~(T_qE693J,C~~~_CCT_9E6q~8t 
.~S __ .CT_9Et93j,C~ ___ COT_SA69~J, 
CSSS_(CT_986941,CSSS_CCT_~86S4?, 
CSSS_COT_965070,CSSs_cnT_965C71, 
CSSS_(CT_965C72,rSSS_COT_965073, 
CSSS_CCT_965C74,CSSS_(CT_965C75); 

ITEM-JRl PYLD VEP~IER 
CESC-PftYlOAD DEP[~DENT JCINT RATE LI~I1S-VERNIER 
F S SR-JRl_ PL_ VERf-.I FP 

OECtAFE 
CR I S PL_ TO_ EE_ CP S t kI i~~cr t ~ ~ s~i~~~~~ ?35 ~ ,CS S 5_COT_ 9 85 309, 

cSSS_CrT_985310,CSSS_COT_985311, 
CSSS_COT_985312,CS5S_COT_985313, 
CS S S_COT_ 985314, C S SS_COT_ 985315, 
CSSS_C(T_9853L6,CSSS_CCT_985317, 
CSS5_CCT_98531S,CSSS_COT_985319, 
CSSS_(CT_G85320,~SSS_COT_S85321, 
r5SS_CCT_qR5322,rSSS_CCT_~85323, 
C5ss_crl_985324,CSSS_CCT_9d5325 t 
C S5 S_ r(T_ 985326, C S S S_r.OT _985327, 
CSSS_CCT_985328,CSS5_COT_98S329, 
CSSS_~CT_9B5330,CSSS_CCT_98533l, 
CSSS_CCT_985332,CSSS_CCT_g85333, 
C5SS_C01_985334,[5S5_COT_985335, 
CSSS_CCT_QS5336,CSSS_CCT S85337, 
CSSS_COT_985338,CSSS_COT:9S5339, 
CSSS_CCT_<l85340,CSSS_CCT_985341, 
CSSS_CCT_985342,CSSS_CCT_985343, 
CSSS_CCT_985344,{SSS_COT_985345, 
CS <:: S_C (T _ 985346, CS S 5_COT _ 985347, 
CSSS_COT_~85348,CSS5_COT_985349, 
CSSS_CCT_985350,CSSS_CCT_9ES351, 
CSSS_CCT_9853SZ,CSSS_COT_966707, 
[5S5_C(T_9667C8,C$55_[OT_966709, 
CS5S_CGT_966710,CS5S_CCT_96671I, 
(55S_((T_966712,[S55_[OT_966713, 
CSSS_COT_96t714,CSSS_COT_966115); 

(F<I<G,RPOn 

V98U6913C
V98U6942C, 
V96R50 70(
V96R5075C 

ITEM-IRaNSFORM4TI[~ MATRIX FR(M DAYlCAD GPERATING 
FR_ME T( f~D EFFECTOR OPERATING FRAME 

~SSR-PL_TC_Ef_CP_SEl 
V98U5308C - 352C 
V96U6707( - 7ISe 

CECl:\RE 
CRIS_L_EEA?_EET ARFtY{2' SCALAR 

INITIAl(LSSS_CCT_9R5254,CSSS_COT_985255); 
(RKG,RDOI) 

ITEM-lE~GTH FRC~ EhD~EFFECTCR ATTACH POINT TO TIP 
fSSR-l_EE1\P_EET· . . ~98U5254C-

/ 

020600A8 
0207004B 
020800AB ° 20900A 8 
021000AB 
o 21100 ~B 
021200AB 
021300~B 
02I400AB 
0215004B 
02I600~8 
021700A8 
0?l800:\8 
021900AB 
022000AB 
022100AB 
0222004B 
022300AB 
022400A8 
022500AB 
022600A B 
022100.\B 
022800AB 
022900AB 
OZ300DAR 
023100AB 
023200:\8 
023300AB 
023400AB 
023500AB 
023600AB 
023700AB 
023800AB 
023900A8 
024000AB 
024100~B 
0242004B 
024300AB 
024400AB 
024500A8 
024600~B 
024700A8 
024800AB 
024900AB 
025000A8 
025100AB 
025200AB 
025300AB 
025400AB 
025500AB 
025600AB 
025700AB 
025800-AB 
025900AB 
0260006.B 
026100A8 
026200AB 
026300A8 

I-'!t> 
o· 
_l\) 
1-'
~w 

'-I-' 
~ I 
\Ol\) 
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MEf.1BEP NAME CRIlVC 
C 
( 

CfClf>RE 
C C PI 5_ ~R ""_ AV A I L I NT I ~ t B I ) I N IT I AU (S S S_ C( T _ Ii 85100 ) ; 

C ITEM-tR~ AVAILABILITY INDIcaTOR 
C CES(-C = PORT,l : STP8C,2 = BeTH 
f FS5R-~RM WAIL I"JDI~n{}R c - -
r 

c 
CECLARE 

CRTS 0YLfl T:~ \I~L f') !PR~Y(6) INTECFP 

V98U5255C 

V98U5100( 

- - - I~ITIAL(C5S5_C(T_966990,CSSS_CCT S66991, 
C 55 5_COT _ S6699 2, r: 5 SS_':C·T_ ~66c;9.~, C S S S_CCT _ 9(-;6994 f ~ S ss_rOT _ 966995) ; 

C 
r 

C 
r 

( r. EX, RlOf) 
ITEt-1-Fl 10 
CESC-l~8lE OF VjLIC P~Yl(AD 10 

C 
C 

FSSR-\i n rC_PL_ IC 
V96J6990C-995C 

ITfM-EE Ie 

DECl.ARE 
o?:! eRrs EE 10 VALID APR4Y(2) INTEGER INITIAUCSS$ ceT CJ66S88, 
~ R r~cs r~T-<;~LCO<O'. ~ - -~~ .. ::>J __ L' _ v<"C7t, ",. .. n l o ';:d r. f R C '1)~~.-•• ,,-

ZOC 
~tj~ 
rdf 0-

~ESC-IABLF OF VALID FE Ie· 
FSSR-\/t'ltID_fC Ie 

V96J6988C-989( 
>-oSjC 
~HC 
Q:-' 
l::j ';:3 
,.....K\ 
"(/).0 
>-O>"Ij 
o 
01-3 
~t:P 

• 

tr:J 

c 
c 
C 
( 
r 

C 

C 
C 
C 
C 
C 

CECLARE 
CRIS_V_EE_POR_SEl :~~~rltlc~~~~~~{~~66770,csss_ctT_966771' 

C555_':OT_966172,rS5S_COT_966713, 
CSSS_CCT_966774,C5SS_CCT_966775, 
csss crT 966776,C555_COT 966777, 
f 5SS:C(T:966778 ,fSSS_COT:966779, 
(SS5_COT_966780,C555_COT_966781, 
CSSS_CCT_966782,CSSS_COT_966783, 
(555_(OT_966784,(555_CCT_966785, 
CSSS_CCT_9667E6,CSSS_COT_966787); 

( !< KG, !< PO I ) 

CR [S_f 

ITEM-VECTOR FRCM E~C EFFECTOR TIP TO POINT OF 
RESCLUTICN IN P\YlC\D fR~ME 

FS5R-V_EE_~O~_SEL 

DErl~RE 
L\ PR A Y {(;) 

INITIAL(CSSS_CCT_987C61,C5SS_COT_987C62, 
CSSS_CCT_S87C63,CSSS_COT_S87C64, 
CS 5 S_C (T_98 7C6 5 ,CSSS_CCT_ 966730); 

(FHM/) 
ITE~-F 
CESC-P~YLO~C CGNSISTENCY C~ECK FACTOR 
F S SR-f 

. , . 

V96U6770C
V96U6787C 

V98U7061C-

026400A8 
026500~B 
026600AB 
026700AB 
026800AB 
02b900AB 
027000AB 

.027100AB 
027200AB 
027300AB 
021400\B 
027500AB 
027600~B 
027700AC 
027710~C 
027800AB 
027900AB 
028000AB 
028100AC 
028200AB 
028300AB 
028400AB 
0.28500AC 
028s.10~r 
O?8600AB 
028100AB 
028800Aa 
028900AC 
02900048 
029100AB 
029200AB 
029300AB 
029-400AB 
029S;OOAB 
029600AB 
t)Z9700AR 
029800AB 
029900AB 
030000AB 
030100AB 
030200AB 
030300AB 
030400AB 
030500AB 
030600A8 
030700AB 
030800AB 
030900AB 
031000AB 
031100AB 
031200AB 
031300~B 
031400AB 
031500AB 
031600AB-
031700AB 
031800AB 
031900AB 

O~ 
::08 
~:-o 
Q~ 
~o 
Zf---\ 
~'...I 
l- c:; I-' > 

00· 
'"'""' >---I_I\) 
..::' t;j I-' • 
,-- :--; 0\ W 
Q C""'-I-' 

i-l -.;j I 
8 1-3\0 W 
,.....K1 
m 
:-o~ o 
@~ 

t::l 

-'-' ! 
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o?:l 
?:It=::l 
I--<'i:i 
O?:l 
1--<0 
~tj 
rd o 
'i:itij 
?-I--< or 
~\:3 
Ujr< 

o ;:g'=.J 
08 
~P4 

t?:1 

MEMBER N~ME (R~TE 
c***********************************************************************000100A8 
C * *0002004B c* d.2.32 vlGRKlf\G CAn CP1FJCl (eRA_TEl *000300AB 
c* *0004DOlB 
C * *000500AB 
c* ~ARIAaLES A\O FL~GS PAS~EC WITHIN R~S *on0600lB 
~. H~RDW~RE ~NO M{SS[ON ~NO PAYLOAD INDEPENDENT *000700AB 
c* ~000800AB 
c* ~EMBERS OF THIS CCM~OOL ARE INITIALllFO EITHER TO ZERO *OOOQOOAB 
C* CK Tn INITIALI1AlICr\ SP[OFICATICi'-S *001000l8 
r 0;' *0011004B 
c* *60L20a~B 
c* :('001300AR 
C*~********.*********************~**********************~***************001400AB 

eRA_TE: cc~pnOl RIGID; 001500AB 
~ 001600'3 
C OOl700AB 

DECLARE OOl800~B 
. CRAB_RIT_ALARM BIrO) INIHAl(CFF,; 00190048 
({ROC/RITl 002000~B 
C ITEM-R IT ALARfIA FLAG ° 0021 00t\B 
f FSSR-TPF_~laRM_H \G MMl# NONE gg~~gg:8 
r 002400AB 

DECLAR~ 002500A8 

C {fOl(Y;'TITV J ~T'" 1,,'1..'1 ° 002700~F\ 
CRAb_TRAN°S_FlAG ECClEM~ II\~.IT[~LlCFF~; 002600A8 

C ITE~-TP!NSlATI.N I~VERS eN FLAG 002800A8 t fSSR-TR!\NS_FlAG V92X2425X ggj6gg~g 
C 003100A8 
C 003200AB 

. DECLARE 0033004B 
Ci<AV_pnR_XLCRSLT_A1L S(.,~LAR INlTIAL<O); 003400~B 

C 003500AB 
r M=V92R337fS N=~R\V peR XLI RSlT All 1=1 U=Fl/S 003600~a 
C (ROO,Dl/RXY,RT"\) 0" 003700AB 
C ITEM-lCTU\l RESULTANT POR TRANSL~rICN RATE 003800AB 
C FSSR-ACT RESULTANT POR TRANS RATE 003900AB 
C - - - - V92R3326C 004000AB 
( 004100~B 

DECLARE 004200A8 
CRAV_PCR_XLf_RSLT_'.:''''G SC~L'lR INITI~UO); 004300AB 

C 0044004£ 
C M=V92~327JC N=CR~V peR XLT RSLT CMO T=l U=FT/S 004500A8 
C (RDD,OL/RXY,PTv) 004600AB 
C ITEM-COMMANDED FESLlTANT POR TRANSLATION RATE 004700A8 
§ FSSR-(~O_RESULTANT_PCR_TRANS_RATE V92R3270C gg4~gg~g 

C 005000~8 
CECLARE 005100~B 

CR·W_X_SHY_WY SCALAR INITIAl.{C); 005200~B 
c " . 005300A8 
C M=VQ2H3338C N=CRAV X SHY WY T=1 U=FT 005400~8 
::: (DIJIF~P-;RTV7pKG) 005500A8 
~ r~M1x CCMPCNENl OF THE ARM REF FROM THE SHOULDER 005600A8 
C 'AW JCI~T TO THE WRIST YAW JOINT 005700A8 
C FSSR-X_SHY_WY 005800AB 

...... :x:-
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MEMBER NA~E CRATE 
r V92H3338C 
r 
l, 

DE~L1RE 
CRlV L WP EET IP SCALAR INITIALCOl; 

C - - - - tRRP,RTV/RKG) 
C ITEM-DISTANCE FRCM WFP TG EE TIP PROJECTED X-l 
C PLANE OF A~ 
r FSSR-L WP FET 1 0 
t - --- - V9?H3336C 
r 

CfCURE 
CRAV L WY EET SC'L~R INITIaLeo); 

r - - - (FRP,RTV/RKG) 
L ITEM-DISTANCE FRC~ WRY TO EE TIP 
~ fSSR-!_wY_EET 

V92H33 3 7C 
C 

DECLARE 
[R1V_J\_SfN234 S[1L~R INITI1L(0); 

C (FRP,R1V/RKG) 
C ITEM-SINE CF TfE SUM OF THE SHOULDER PITCH,ELBOW 
C PITCH AND WRIST PITCH ANGLES 
f FSSR-S234 
C V9ZH3348C 
C 

CRW J~ CGS234 
r --
. ~ 

C 
C 
C 
C 
C 

CR W_J\_S IN23 
C 
r 

C 
r 

C 
C 

CEClARE 
SCALAR INITIAL{O); 

(R~P,RTV/kKG) . 
ITEM-CCSINE OF THE SUM OF T~E SHOULDER 

PITCH ANO WRIST PIlCH ANGLES 
FSSR-C'234 

DECLARE 
SC1L~R INITIAL(O); 

(FTv/RKG) 

PI TCH, 

ITEM-SINE GF T~E SUM Of THE SHOULDER PITCH AND 
ELBOW PITCH ANG1ES 

FSSR-S23 

CECL~RE 
SC~LAR INITIALtO); 

(RTV/RKG) 

EL80W 

V92H3358C 

V98U3341f 

r CR4V_J,~_CGS23 

C 
r 

ITEM-COSINE OF THE SUM OF T~E SHOULDER PITCH AND 
ELBOW PIT(H 5NGLES 

c 
C 
C 
C 

FSSR-C23 

DECLARE 
CRAV_WP_TO_EE_ANGLE SCALAR INITIAltO}; 

C (RKG/RYE) 
C ITEM-ROT Ai ION ANGLE Of EE Ffl(P WRR FRAME 
C FSSR-~R_TO_EE_4N~1E 
C CR12671A 
C···-' 
C 

\ 

/ 

~ r . "'\-

V98U3.350C 

MMLII NONE 

., 

005900A8 
006000AB 
006100A8 
006200A8 
006300A8 
006400A8 
00650048 
006600AB 

·00670048 
006800 ~,8 
00690.048 
00100.048 
007100AB 
00720048 
007300.\B 
007400A8 
007500AB 
00760048 
007700AB 
007800AB 
007900AB 
0080o.o.AB 
0081.00AB 
0.08:200AB 
008100AB 
00840.oA8 
00850048 
008600AB 
00870QA8 
008800A8 
008900<1B 
009000AB 
009100~B 
0092004B_ 
009300Ao 
0094o.OA.8 
009500AB 
0096004B 
009700AB 
009800AB 
009900A6 
010000A8 
010100A8 
010200A8 
010300AB 
010400AB 
010500A8 
01060048 
010700AB 
010800AB 
010900A8 
0110004.B 
OlllOOAB 
011200A8 
01l3DOAB 
011400AB 
011500AO 
Oll600AB 

.~~; 
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MEMBER N 4ME CRATE 
e 

CECl~RE 
CR':'o_RHf"_;::IRST_PAS5 en!l) ~"I. 11\ITL~UCFF}~ 

~ (RP~,RVM/~) 
C IIEM-RH~ FIRST TIME FLAG 
e FSSR-FIRST PASS FLAG C - -
c 

·rErl~RE 
eR~a He NULL bITtl} INITIdL(CFF); r --

,. 
" r ,. 
l.-e 
( 
c 

M=V92X3121X ~=CRAP He NULL T=6 E=16 
(~~P.RQC,RJS,Dl/RYE) 

ITEM~r.C NULL FLAG 
FSSR-FC_NUll_flAG 

CECLARE 
eRAV RATE c~o 10 REl INTEGER INlTIAl{O); 

C - - - - (FVM/RCO' 
C ITEM-RATE DEMAND ID RETUR~ t FSSR-R~TE_OMD_ID_RET 

,. 
OFClARf 

CCRAV_SCAlFO_PCR_RStl~~}~D~~AL'R INITIAl{O); 
e ITEM-SCALEC ACTU~L peR RATE c fSSR-~CT_P(R_RESULT~NT_VEl 
C 
r 
~ 

CEClARE 
CRAV SCAlf 0 POR RSl' CMO SCALAR INITIALIC); 

( - - - (~KC/ROD! 
C ITEM-SC~LED CCM~A~DEn PGR RATE 
~ fSSR-~MO_POR_RESUlTANT_VEL 

r 

DECLARE 
CRAB_RH~_ALARM 8ITtl) INITIAl(CFF); 

C (~CO/RXYtRHM) 
C IlEM-RH~ AlAR~ fLAG € FSSR-RMS_MlSTER_ALARM_WARNING 
r 
C 

OECtAR E. . 
eCRAB_SING_SHY BOOLEAN INITI~L(OFF)l 

C ~=VgZX3Z00X N=CRA8 SING SHY 1=6 B~16 
C (Hit',DL7RXY,RRP) 
C ITEM-S~Y SINGUlARI~Y Fl\G 
~ F SSR- SHY_S-ING_flAG 

C 
DECLARE 

CRAB SING. ElP 
C - - EOClEAN INITI~L(CFFt-.; 

"--~- ~ r _: ,-

~ONE 
~X~149~' 

V92X3121X 

NoNe 
VS'.d28l8c1 

V72L2933J 

V72l2934J 

MMl-ij NONE 

V92X3200X 

011700AB 
011800A8 
Ot1900AB 
012000AO 
012100AB 
012200A8 
012300~B 
012400A8 
O12500~B 
012600AB 
012700A8 
012800A8 
012900AB 
013000~8 
013100A8 
013200\B 
013300AB 
013400A8 
013500AB 
013600\0 
·013700AB 
013800~B 
013900AB 
014000AB 
014100AB 
014200AB 
014300.~B 
014400AB 
014500AB 
014600AB 
014700AB 
O14800AB 
014900AB 
015000~B 
o 15100AB 
015200AB 
015300A8 
015400AB 
015500AB 
015600AB 0 ';;d 
015700AB ';;d t=j 
015 800A B ;--l F-d 
015900AB 0 ';7.J 
o 160.oOA8 S2 § 
016100A8 ? d o 16200AB t:-' 0 
016300A8 ...-; 
016400AB ;; ~ 
o 16500AB Q::-' 
o 166.oOAB \?j ~ 
016700AB 
016800~B UJ 0 o 16900A8 
017000AB '8 ~ 
o 17l.0.o~B 0 8 
o.L1200A8 ';0 ~. 
0113-00~B tx.1 
o 11400AB 

. i . 
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~ 
~ 
c> 

MEMBER NAME CRATE 
C M=V92X3?02X N=CRAB SING ELP T=6 6=16 
C (RR~,DL7RXy,RRP' 
C ITEM-ELF SINGUL~qITY FLAG 
( fSSR-ElP SING FL~G C - -
r 

CEClWE 
CCRlB_SING_",RY 

( M=V9ZX32'J1X 

AOOLEflN INlTIH{DFF); 

r 

C 
r 

" ... 

N=CRAE ~ING ~RY T=6 B=16 
(PRfot,OL7F-x'Y,RRP' 

11EM-~RY SINGlLA~I1Y FLAG 
FSSR-~Y_SI~G_FL~G 

C 
fE(lARf 

CRAB ~AX TORQUE BITll) INITIAltCFF1; 
C - - (PNC/RXY) 
C ITEM-~AXIMUM TORQUE FLAG 
C FSSR-NCNE C . 
r 

DECLARE 
CRAB_MAN_TO_IDlE BOOLEA~ INITIAl(OFF'; 

r (P~C/PXYI 
C ITfM-M6~UAL TO IDLE FLAG 
C ~SSR-NCNE 
C 
r 

DECLARE 
CRAV 10 ERROR~CCLNT INTEG.~R I~NITIAL{D); 

C - - ~~Qe.jREX/RCC.A~Y..V 
C I 1E/lf"'- I Ie ERROR CC ;f\T . 
C FSSR-NCNF 
C 
r 
~ 

. DECLARE 
CCRAV_SUBMODE_ID INTEGER INHIH(O); 

C M=VS2J3l3I5C N=CRA'C SUBMODE_IO 1 =4 U=NO 
~ (RXY,RAS,Ol/RCC) 
C ITEM-SUBMOOE 
C FSSR-COORD_SYS_SEl_ID 
C C _ -

DECLARE 
CRAB_RAS_FIRST_TlME SIT(ll INITIAUCFF); 

C (FAS/RXY) 
C I1EM-FA5 FIRST ~I~E FLAG 
C FSSR-FIRSl PASS fLAG C - -
C 

_ . DESlARE __ 
tCRAV_AUTO_SEQ_ACT INTEGER .·INITIAUO);. 

C M=V92U3105C N=CRA~ Autb SEC ACT T=4 U=NO 
C{R1S,Dl7RX~1 .~ 
c ITEM-SELECTEO R~S SEQUENCE 

r.....,..."'c;-,.,. ""~ :' r' .,--., 

\\ 

017500AB 
017600~B 
011700AB 
Ol1800~i3 

V92X3202X 017900AB 
018000A8 
018l00AS 
018200A8 

·018300'\8 
0184004B 
018500AB 
018600A8 
018700AB 

V92X3201X 018800A8 
01R900AB 
019000~o 
019100A6 
019200\6 
019300A8 
019400~6 

MMl# ~O~E ·01950048 
019600AB 
019700AB 
019800AB 
019900A8 
020000AB 
020100A8 

MML# NONE 020200A8 
020300AB 
020400AB 
020500AB 
020600\0 
020700A6 
020800~B 

MMl ff.NONF 02090046 
021000AB 
021100AB 
021200AB 
021300A8 
021400AB 
021500A8 
021600A8 
0217004B 

V92J3l35~ 02180048 
02190048 
022000A8· 
022100A8 
02220048 
02230048 
0224004B 

V92X3149X 0225004B 
022600A8 
022700AB 

··o.2280.0A8 
022900A8 
02300048 
023100AB 
0232·00AB 

f-'!I> 
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C> 

O~ 
~t=) 
....... f'tj 
Q~ 
~o 
~tj ,-<c 
'- 0 
""CJSj 
?>-< 
QC"' 
t-~ >-< -) 8 
U)~ 
roO 
O'-=.:l 
08 
~t:l1 

t=.1 

~EMBER NAME CR~!~R-All0_RMS_SEQ_IC_SEl 
C 
C 

DECLARE 
CR~B_POSIT[CN_HOLO EIlel) IN!TIAL(OFf); 

[ 
C M=V92X3i4iX N=CRAE_FOSITICN_HClO T=6 3=16 
C (RwP,Dl/RXy,R~S) 
C ITEM-FCSITICN bClD FLAG r ~~~R-Dnc HClr ~LAr C . - _., '.' -- "'-' -

C 
DErlARE 

~CPAV_TO_REf_IO INT~~5~'Rl~!~le~~~~i 
C ITEM-1D REfERENCF Ie 
C FSSR-i??? 
C 
C 

CECLARE 
~CR~V_RD_REf_lC INTf~5~,R!~!~Je~A~~i 
C ITEM-RD REfERENCE Ie 
~ FSSR-7??? 
( 
C 

c ,. 
C 
r 

C 

CECLARE 
CRAV_CISPATC~ER_FOIhTER_SAVEC 

H,TEGER INITIAUU; 
{ PEX/RXY} 

ITFM-S~VED DISPAT~rER T~oLE 
FSSR-l\Cf\E 

DECLARE 
':Rt·V CONFIG REO 

C - -
n,TEGER INITIH{!H; 
(PEX,RXY/REX,RCCJ 

C 
C 
r 

t 

ITEM-CCNFIGURATICN REQLEST 
F S SR-NCt-<E 

CEClARE 
CRt V _MO o F._ SW 11CI-,- I N DE ><_lA 5T _ PA S S 

P(INTER 

HnEGER IN I TlPL( OJ.idJ 
C (~RQC/~R.IC'I(,I<"" 
C ITEM-FleOE SWITCH INDEXt- ST 1'~ 
C FSSR-NCNE 
C 
r 

DECLARE 
C~AV CCNFIG INTEGER INIT[Al(C); C -

C M=V92U3100C ~=(RA~ (C~FIG 1=4 U=ND 
r (RtX,RwP,RCC,Dl/REXfRQC,RXY) 
C ITEM-CC~FIGURATICN E FSSR-RMS_SOFTWARE_CGNFIG_IO 

C 

V92U310S':" 

V92X3141X 

V92U3110~ 

VQ!'U3115C 

MMl# NONE 

MMl# NONE 

MMl# NONE 

V92U310u( 

023300AB 
023400~a 
023500AB 
OZ3600qo 
023700AB 
023800,\B 
0239004B 

.024000AB 
02410048 
07420048 
024300\8 
024400AB 
024500AB 
024600A8 
024700A8 
024800A8 
024900AB 
025000AB 
025100AB 
025200<\8 
025300AB 
0254004B 
025500AB 
025600AB 
025700AB 
025800A8 
025900\B 
026000A8 
026100~B 
026200AB 
026300\B 
026400A8 
026500AB 
026600A8 
026100A8 
026800A8 
026900AB 
021000~B 
027100AB 
02720048 
021300AB 
021400A8 
021500A8 
027600A8 
021700~8 
021800A8 
021900\8 
028000A8 
02810048 
028200A8 
028300AB 
028400~B 
028500AB 
028600A8 
028700AB 
028800A8 
028900AB 
02900048 

I--'~ 
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~ 
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MEMBER N~ME CR6TE 
CErl~RE 

CP\b S~!FT STOD ENABLE BIT( 1) IN ITT AUCN) ; 
': - - (j):r::H'~/PXYtRLDl 
C ITEM-SOFT STOP LI~ITS ENABLE FLAG 
C FSSP-~OFT_STOP_LlvITS_FlAG 
C 
C 

OE':l~RE 
8IT(I) INITIAl{CFF); C R 1. i) t~C IU IO 

( - -
( 

(Ol:~P S REX, R HM I P EX. F X '( ~ R U 01 
ITE~-~CIU lIe ~LA~ 
F~SR-~C[U_rO_(l\_CFF_FLAG 

r ,. 
" 
CR~V JiH P\S1 

r - -

C 
r 
C 
C 

DfCl\RE 
INTEGER INITIALtC); 

(PWP,RS~/RXY) 
(TEM-S~~EG J[INl SWITCH 
fSSR-JOINT_LAST_PA5S 

DECLARE 

Il\DEX 

CRAR RSC FIRST PASS 811(1) I~{TIAl(CFF'; 
~ - - - {PS{/RXY) 
C PF1v'-rsc FIRST TP.·f Fl ~G 
C FSSR-FIRST P1SS FLAG 
C - -
c 
c 

[[CLARE 
C cr~ ~v - TF 5T _'110_ OEt ~ Y .( FIn ;.~~~ ~E R ItdT I AU c) ; 

C ITFM-CCuNT DOWN 
~ FSSR-CCUNT_DCWN 

C 
CEClARE 

CCRAV_MCIU_FR~ME_IOT~2~}R~~IEfER INITIAl(128); 
C ITEM-MCIU FRAME Ie l~sr P4SS 
~F S SR-tJC IU_ fRA~,L lD_l') 

C 
(,ECLARE 

CRAG CONTROL MCDE E~TER BI1(1) INITIAl(CFF); c - - -(RE"RQC/kXY,QCC) 
( ITEM-fCNTRCL MCDE ENTEF DISCRETE 

V92X3120X 

V92X3835X 

MML # NONE 

V92X3149X 

MMl i£ NONE 

MML# NONF 

C FSSR-C[NTRCl_MCDE_E~TER 
r MMUI NONE 
C 

DECLARE 
CRAV_'10DE_SWnCH_INCEX INTEGER INITIAL(Cl v"'''''v n,u ~vyJRAD) 

C ~,RQC{,~)(\,/Ro(8-) K£bi1;'(~ ~J;Z".)~~J~ " <..;.. 

C ITEM-~ODE SWiTCH INDEX.%5!5 
C FSSR-t-'M'_AUG_ORB U~l(A E~_M(CE_RF:Q 
C ,..;,/\ "UG EE MerE REQ . 
C MAN-AUG-OR' LCATIED NonE REQ 
C S H/GlE_'JOU\i''f_~COE_~EC' -

'\ 

" 

/" 

\. 

0291006.6 
029200AB 
029300A6 
OZ9400A6 
029500A6 
029600~a 
OZ9700AB 

,029800AB 
029900A B 
030000AB 
03~100~B 
030200AB 
030300~B 
030400AB 
030500~B 
0306001,13 
030700AB 
030BOOA6 
030900AB 
031000AB 
'031100A8 
o 31200~B 
031300AB 
031400AB 
031500A B 
031600AB 
031700AB 
031BOQAB 
031900~B 
032000AB 
032100~a 
032200AB 

g~~~ggi~ 
032500AB 
032600AB 
032700AB 
032800A6 
032900AD 
033000AD 
033100AB 
033200A8 
033300AB 
033400AB 
033500AB 
033600AB 
0337001\8 
033800AB 
03390046 
03400048 
034100AB 
034200A8 
034300AB 
034400AB 
034500AB 
034600AB 
034100AB 
034800AB 
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~, 
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~ 

\~; 

MEMBER N~ME CRATE 
r 

~ 
r 

C 
( 

~E~Of~~C~~E~ER~~O 
TEST:MOtE_ RH;-

DECLARE 
CRAV_EE_AUTO_MANUAL INTEGER INITIAltOl; 

C lei*( r Iii2 V~ IQI/M(R.CD) 
C I1EM-EE AUTC/~U4. 
r ~cco_~n~c 
".. ., -.J .,J!"I.. 1"'-' i' ,_ 

C 
r 

DECLARE 
CI'A!~_M.t_BRAKE~ ON PITO) INtTIAL(CfFl; 

C ~C.~,RVM/~) ReD) 
C TEM-ttl EPAKES PN FLAG 
C FSSR-tLL_BRAKES_ON_FLAG 
C 
r 
~ 

DECLARE 
GRAV MCIU FRAME 10 (~~NGE INTEGER INITIAl{O); 

r - - (R,"c...DTREX,RQC,RYE,P\iM/RCC) 
C lTEM-~CIU FRAME Ir. CH~~GE 
~ FSSP-MCIU_FRAME_IDENT_CHANGE 
r 

DECLARE 
CP W ~p M S El 

C - -
If\TECER INITI~l~9~ __ / 

(REX,PCCtRXy~,RYE,RKG~~, 
r 
r 

c 
C 
r 
",.. 

R~S,RNC,RCO/RCO) . 
ITEM-fRM SELECT INDEX 
FSSR-PORT AR~ SEL 

STRBD_ARM_SEl 

CECLARE 
cp~a PL C!DTURE FAST BOOLEAN INITIAltCFF); 

C - - - {RJS RVMJRfX,~ 
C ITEM-Pl CAPTURE PAST 
~ FSSR-PL_CAPTURE_PAST 
( 

DECLARE 
CR~i3 

C 
R~TE ~ClO LP eCGLE~N IhITI~L(CFf); 

- - (FJ~/REX' 
r 

c ,.. 
c 

ITEM-R~TE HOLD PEO FL~G l!ST P~SS 
f~SR-RATE_HOlO_FEQ_lP 

CEClARE 
CRAB RtT;:: HOLD REQ flAGC>l.l BCCLEAf\ INITIAUOFF); 

C - - - 1RJSJ~~' . 
C ITEM-paTE HCl~ RECUEST 
C FSSR-RATE_HOlC_REQ_flAG 
r 
'-

C 
DECLARE 

CRAB_VERN_SC1lE_D~ST BOOLEAN !f\ITIAl(OFFl; 

034900AB 
035000AB 
0~5100AB 

MML# NONE 035200AB 
035300AB 
03540048 
035500AO 

.035600AO 
035700AO 
035800AD 

MML# NONE 035900A8 
036000AB 
036100AB 
03&200AB 
036300AO 
036400AB 
036500AB 

MML# NONF 036600AB 
036700AB 
036800AB 
'036900AB 
037000~0 
031100AB 
037200AB 

V92J3905C 037300AB 
037400AB 
037500AB 
037600A8 
037700AB 
031800AB 
037900AB 
038000AB 
038100AB 

MML# NONE 038200AB 
038300AB 
038400AB 
038500AB 
038600~D 
038700AB 
038800~B 

V92X3112X 03890040 
039000,\B 
0391004B 
03920048 
039300AB 
039400AB 
039500AB 

V9ZX3104X 039600AO 
039700AB 
039800AB 
039900~B 
040000AO 
040100AB. 
040200AB 

V92X3113X 040300AO 
040400AB 
040500AB 
040600AB 
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~ 
i.,) 

~ 

"--D 

Y, f. M [) E H N ~M E 
C 

eRHE 
(PJS,RVM/REX) 

ITEM-VERNIER SC~L!NG P~ST 
FSSR-~EB~IfR_SC1Li~G_?AST 

r 

C ,.. 
\... 

CEClARE 
CCRAV_RIT_TFMP_CTR 1~~~~~~T/~~6T(Al(Ol; 
C ITE~-lE~P CCLNTER 
C FSSR-TEMP (\UTICN COUNTER C --
r 

DECLARE 
CPl\.V_JNT_SEl_IC INTEGER It\IrlAUO); 

C (R~P,RSCfROC/PCD) 
C {TEM-JOINT S~ITCH INDEX 
C FSSR-J'1JT_SW_SHY 
C . JN1_Sk_SHP 
C J~T SW ElP 
C JNT-SW-WRP 
r Ji\JCSl,r"'RY 

j~l:~~:~~~iEtJ p 
c 
c 
C 
C 
r 

JNT_SW_CRIT_TEMP 

CEClARE 
CFAV_PARM_SWITCH_I~OEX INTEGER INITIAl(O}; 

C (ROC/RCD) 
C ITEM-PAFA~ETER SWITCH INDEX 
: FSSR-PAPAM_Sw_TEST 
C PAFAM_SW_PC~ 
C P~R\M S~ arT 
C PARAM:Sw:JC I NT 
C P\R~M_S~_R~TE 

~ ~~~~==~~:~g~T_TE~P 
C PARAM_SW_STREC_TEMP 
( 
r 

CECLARE 
CCRAV_EE_IO_ACT INT~~~~ Rl~}I~~\{l); 
C ITEM-SEl~CTfC EE lNDEX 
E FSSR-~:~:~~:~~t:~~:~D 
r 

C 
DECLARE 

CRAV PYLO 10 ACT Il\TEGER INITIAU0); .. ./ 
C - - - (RYEf~SC,RJS,RAS,~/RCDl 
C ITEM-SElE~TEC P~YL(AD INDEX 
C FSS~-R~S_Pl_SEL_PCPT 
C RMS_Pl~SEL_STRBO 
C 
r 

. DECLARE _ 
CRAB~RAJE_~OLO_REQ eIT(l)-tNITl~l{OFF); 

C (PEX,RJS/RCD) 

\ 

V92X3104X 

~ML 11 NONF 

MMl# NONE 

MMl# NONE 

MMl# NONE 

MML #. NONE 

040700AO 
040800AB 
040900AB 
041000AD 
041100~a 
041200A8 
041300\6 

.041400AB 
041500AB 
041600A8 
041700AB 
041800AB 
041900AB 
042000\6 
042100AB 
042200~B 
042300AB 
042400~B 
042500AB 
042600AB 
042700AB 
042800A8 
042900AB 
043000AB 
043100AB 
043200AB 
043300A8 
043400AB 
043500AB 
043600AB 
0431004B 
043800AB 
043900AB 
044000AB 
044100AB 
044200AB 
o 44300AB 
044400AB 
044500A8 
044600AB 
044100A8 
044800A8 
04490048 
045000AB 
045100AB 
045200A8 
045300AB 
045400A8 
045500AB 
045600A8 
045700A8 
045800AB 
045900A8 
046000A8 
046100AB 
046200AB 
046300AB 
046400AB 

I-d 

~ 
~ 
to 
Z o 
'"0. 
>" 

~ 
to 
r-". 

~ 
~ 
~ 

> 
~~~ -e 
Z ~ 

~ 
p. 
i 

f-'~ o· 
-I\) 
f-'. 
O'\W 
-I\) 
.....:J I 
\0 0:> 

~ 
~ 
~ 

.~ 



o~ 
~t=:l 
...... Fd 
0';;0 ZO 
>d L'c o 
r:JSj 
~p 
;,......: ~ 

t-j~ 
Ujr<\ 

~9 
o " 
~r-3 

~~~ 

c' 

MEf<lBER N(\ME 
C 

('RnE 
ITEM-R~TE HGlD ~EQUEST 
FS SR-R n C HGCC_ SF t_FL ~G 

,.. 
r: 
c 

CECLARE 
CRAB_VERN_RAIE_REQ EIl(l) INITIAL{CFF); 

c {FE~,RS(',RJS,RVM/RCD' 
C ITEM-VEFNIER SCALI~G RECUEST 
C FSSR-\ERNIER_SC4LING_REC 
C 
r 

DECLARE 
C f.c ~~ i~ 

C 
PYlf}_Ct.P PIT{l} INITIAL(CFF); 

(PEX,RSCfFJS,RtS,RH~,RVM/RCDI 
ITEM-PAYlCA[ CAPTUPED 
FSSR-PL_CAPTURE 

C 
C 
C 
C 

DECLARE 
CRAB_SAFING_!~_PROG 81T(1) INITI~l(CFF); 

C {RCC/RCD} 
C ITEM-~~FI~G IN PRCGRESS 
C FSSR-S~FING_IN_PRCGRFSS_Fl~6 
C 
r 

CECLARE 
INTEGER INITI~LtO'; 
(RCC,RAS/RCOI 

CR~V 40TO GO STOP C - --
c 
C 
c ,.. 
c ,.. 

{TE~-AUTn SECLENCE PROCEED/STOP 
FSSR-SEC PROCEED REQ 

S~'=STOP_REQ 

DECLARE 
CRAV SING DRV PCSNEG HnEGER INITIAL(O); c - - - (PQC,RSC/RCC) 

C ITEM-SI~GLE DIRECT CRIVE peS/NEG 
C FSSR-SNGl DIRCRIVE DOS fL~G 
C . ~NGL-DIR-CRIVE-NEG-Fl\G 
r - - - --
;,.. 

c 
CECl~RE 

CCRAV_AFM_SEl_PAST INTEG~~c~~A~{'~~~l; 
C ITEM-AR~ SEL~CT T~DEX LAST PASS 
C FSSR-r??? 
C 0 = NCNE 
C 1 = peRT 
C 2 = STARBCARD 
C 
C 

DECLARE 
CRAB_CONTRCl_MCDE_E~TER_PAST 

BOrlEAN INITIAl(OFf); 
C (~QC/REX) 
C ITEM-C(NTRCLMOCE ENTER DISCRETE 
C FSSR-C(~TRCL_MCOE_ENTER_LAST_P~SS 

~ML# NONF 

~~~L 11 ''In''lr 
I~U1'-1L: 

MMl# NONE 

MML# NONF 

MML +I NONE 

MML # NONE 

MML# NONE 

046500AB 
046600AB 
046700~B 
046800~B 
046900~a 
047000AB 
047100~D 

.041200AB 
047300AB 
04740DAB 
047500AB 
047600AB 
041700AB 
047800\0 
047900~B 
048000~B 
048100AB 
048200AB 
048300~B 
048400AB 
048500~B 
048600AB 
048700AB 
048800AB 
048900AB 
049000AB 
049100AB 
049200~B 
049300AB 
049400~B 
049500AB 
049600AB 
049700AB 
049800AB 
049900~B 
050000AB 
050100AB 
05Q200AB 
050300~B 
050400AB 
050500AB 
050600AB 
050700AB 
050800AB 
050900AO 
051000~B 
051100AB 
051200AB 
051300A B 
051400AB 
051500AB 
051600AB 
051700AB 
051800AB 
OSr900AB 
-052000AB 
052100~B 
052200AB 

f-'~ 
o· 
-I\) 
f-'. 
O\U;) 

, -I\) 
~ t 
\0 \0 



~ \t...:.. 

'" 

MEMBER NAME CRATE 
C 
C 

CECl'\RE 
CR'\o_EEEU_3ITE_FU.G alTtu II\ITIU(CFFl; 

C (RH~ tReD) 
~ ITEM-EEfU BITE FLAG 
C FSSR-EEEU BITE FLAG 
C CR125~5A -
C 
C 

o E<; LA R F. 
CRAB EE FAIL r -- BIT(l' INITIAL(CFF); 

{Rl-i~/RCD' 
c ,. 
C 
r 
c 

[lEM-EE F~Il BITE fLAG 
f S SRC# El~~ ~~_B ITE_ fL 'G 

DECLARE 
CCRhV_EE_RIC_DERIG {~~~~~~~tR~C/~~bTIAL{Ol; 
C ITEM-EE RIGIOIIED/tERICICIlEO 
( FSSR~EE RIGI[IIE~ FLAG 
r --

'" DECLARE 
CRAV _R I G_ CER ICC,.,O INTEGER IN! TI AU 0) ; 

C (RH~,RVM,PNC/RCO' 
C ITE~-PI(IDllf/OERIGIDIIE CCHMAND 
e FSSR-RIGIO c~o 
r CERIGIOIZE tMD e -
r 

c p ·w 
c 
c 
c 
C 
r 

CECLARE 
CAP EtL C"'O INIEfER IN IHALla}; 

- - (RH~,RVMfRNC/RCD) 
ITEM-CAPTURE/RELEASE CC~~AND 
FSSR-RELE~SE_(MD 

DECLARE 
CRAB_DC_CCf"1w!_FArL ~) INITlAt(CFF); 

C _ IRCD' e lTEM-D AND C C(MMLNICATIGN FAILURE 
C FSSR-CANor COMM FAIL Fl~G C - - -
r: 
c 

DECL~R E 
CRAV OISPL.~Y WOROVIH16) INITUIUHEX')JCO'}; 

C - - ur'S PIf~.CD) 
C .@MI3IS~ ~ 
C ITEM-NONE 
C FSSR-NCNE 
C BIT POSITICN & ITE'. 
C 3 Dte t(~MlNICATIONS FAILURE 
C 4lpERMISTEI< CIRCUIT FAILURE 
C 6 ~ADC CUT OF TClERANCE 

\ 
-// ./ 

MMl# NONE 

MML# NONE 

MMl if: NONE 

MMl# NONE 

MML# NONE 

MMl# NONE 

MMl# NONE 

052300AB 
052400~B 
0525004B 
052600\8 
052700A8 
052800AB 
052900~B 

. g§~ygg~~ 
053200AB 
053300.\B 
053400~B 
053500~B 
05360048 
053700.\B 
053800AB 
053900A8 
054000AB 
0541004B 
054200~B 
05430040 
054400.\B 
05450048 
054ftOOAB 
054100AB 
054800AB 
054900AB 
055000AD 
055100A8 
055200AB 
055300A8 
055400A8 
055500A8 
055600.\8 
055100.\B 
055800.\0 
055900AB 
05600048 
056100AB 
056200A8 
056300AB 
0564004B 
056500.\B 
0566004B 
056700.\B 
0~6800AB 
0;,6900AB 
051000AB 
057100AB 
057200AO 
0573004B 
0574004B 
0515004B 
051600AB 
051100AB 
051800AB 
05190048 
05800048 

I-'.~ . 
0-
_I\) 
1-'
O'.W 
_I\) 
-41 
\01-' 

o 

~ ... 



~ 
~ 
N 
\ 

{·...,H':BER NAME 
C 
C 
C 
C 
C 
C 

CRATE 
7 
8 
9 
11 

~CPC eLT CF TClERA~CE 
INTERFd~F ceNTROl F'ILURE 
END EFFECTeR F~ILURE 
ABE C(~MUNI(ATIONS FAILURE 

DECL\RE 
CCRAV_OISPLAY_WOR07<Pk~1~~~)INliIAl(HEX'OOOCi}; 

C ~6--1 sp-·-
r ITEM- . ,NE 
C FSSR-~C~E 
C BIT PCSITICN E ITE~ 
( Ie TACH fAILURE 
C 12 MeA FAILLPE 
C 13 JPC F~ILURE 
C 14 ,28 V 5FA PCWER FAILURE 
C l~ SPA CC~MUNI(ATOR FAILURE 

MMl# NLNF 

C MML# NCNE 
C 

DECLARE 
CCRAV_OISOL~Y_WORO~~~~) INITIAL(HEX'OQOQ'); 
C .. 
r tlE~-~CNE 
( FSSR-NC~E 
C 8IT lTEt-I 
~ 10 T~Cr FAILURE 
c 12 ~CA FAILURE 
~ 13 JPC FAILURE 
C 14 28 V SPA PCWER FAILURE 
C 1~ SPA Cr~MUNICATOR FAILURE 
C MML~ NCNE 
C 

CECLARE 
C CRAV_rJI SPlA Y_WORDl (p±~~~~1) IN I II AU rEX t OODO· ) ; 
C 'RoC o;r:o I s.p-
C I1EM-~ONE 
C FSSR-NCNE 
C SIT ITE~ 
C 10 TACH FAILURE 
C 12 ~DA FAILURE 
( 13 JPC FAILURE 
C 14 28 V SPA POWER FAILURE 
C 15 SPA CCMMUNICATCR FaILURE 
C MMl# NCNE 
C 

DECLARE 
CCRAV_CISPLAY_WORD~~~~~~)INITJAL(HEX'OC001); 

C f~DI SoP 
C I1EM-NG~E 
C FSSR-~[NE 
C BIT 
~ 10 
C 12 
C 13 

[lE~ 
T ~Ct' F~ ILURE 
MOA FAILURE 
JPC FAILURE 

058100AB 
05B200~B 
058300AB 
058400AB 
058500:\B 
058600AB 
058100\B 
0588004B 
058900AB 
059000A,8 
059100AB 
059200AB 
059300AB 
o 59400~B 
059500AB 
059600A8 
059100AB 
059800AB 
059900~B 
06,)000AB 

'060100AB 
060200AB 
060300AB 
060400~B 
060500AB 
060600:\B 
060100AB 
0608004B 
060900AB 
061000AB 
061100AA 
0612004B 
061300~B 
06140048 
0615004B 
061600AB 
061700AB 
061800~B 
061900AB 
062000.\B 
062100AB 
0622004B 
062300AB 
062400AB 
062500AB 
062600AB 
0621004B 
0628004B 
06290048 
0630004B 
06310048 
06320048 
063300A8 . 
06340048' 
063500A8 
063600A8 
063100A8 
063800A8 

I-':X> 
0-
-I\) 
1-'
.O'\W 

- I\) -4 I 
\01-' 

I-' 



.~ 
\>.,\ 

14EMRER NAME 
r ,. 
v 
C 
C 

CRATE 
14 
15 

28 V SP~ FOWER FAILURE 
SPA C[~MUNICATOR FAILUR~ 

DECLARE 
CRW DISPl\Y WORD1,.<; BIHl(;) INITUUHEX'CCOO'}; 

~. - - <J>Egt'l!~) 
C ITEM-~C~E 
r FSSR-NG~E 
C BIT 
C 10 
C 12 
C 13 
C 14 
C 15 
C 
C 
C 

nE~ 
TACH FAILURE 
MOA FAILURE 
JPC FA ILLRE 
28 V SP~ PCWER F~rlURE 
SPA CC~MUNICATGR FAILURE 

DECLARE 
CRAV DISPLAY WO~D22 8IT(16) 

C - - (~~PI£eD) 
INITIAt{HEX·OOCO'l; 

C ~'r$p{~ 
C ITEM-NC~~ 
C FSSR-~(~E 
C BIT ITEfI, 
C 10 
~ 12 
C 13 

T AC H F A It U R E 
MeA f-~ [LURE 
JDe FA IlURF 

C 14 
C 15 
C 
r 
.~ 

c 

28 V SPA FOWER FAILURE 
SPA CC~MUNICAT(R fAILURE 

CEClARE 
C CRtd3_R'·1 S_ S 0 EC_ IN IT (~~~ Htc R E~~ I TI AU (Ff) ; 

C ITEM-R~S SPEC INITIAlIZATI(~ fL~G 
C FSSR-t7?? 
C 
C 

DECtARE 
CRAB_ITEM_ENTRY BITll) .INITIAL((FF); 

C (kE~/KMC,REXl 
r ITEM-ITEM ENTRY Fl~G 
C fSSR-l??? 
r 

C 
r 

CEClARE 

C 
CRAV_AUlO_SE<LSTR_PT INTFGER I~ITIAl{l'; 

C M=V93J7550C N=CRAV AUTO SEQ SlR PT T=4 U=NO 
C (RASyOgpyOI/RUD) 
C ITEM-ALTO SEQUENCE START PCr~T 
C FSSR-.dlTO_SEQ_START_P(}lNT 
C -
r 

'\ 

W'-1LiJ NC~JE 

MMl# NONE 

MML# NONE 

MMl# NONE 

MMl# NONE 

V93J7550C 

063900A8 
064000A8 
064100AB 
064200~B 
064300A8 
064400~B 
064500A8 

. 0646004B 
064700A8 
06480JA8 
064900A8 
065000AB 
065100\8 
065200AB 
065300A8 
065400AR 
065500AB 
065600\0 
065100A8 
065800~B 

'065900AB 
066000~B 
066100A8 
066200a6 
066300A8 
066400-\8 
066500AB 
066600A8 
066100AB 
066800AB 
066900AB 
061000AB 
067100AB 
067200A8 
067300A6 
067 400.~ B 
067500A6 
067600A6 
067700AB 
06780046 
06790048 
068000A8 
068l00A8 
068200A8 
068300~B 
068400A8 
068500A8 
068600A8 
068700A6 
068800A6 
068900A8 
06900QA6 
069100A8 
069200A8 
069300A8 
069400A6 
069500A8 
069600A6 

I-'~ 
o· _ f\) 

1-'
O\W _ f\) 

....;j I 
\01-' 

f\) 



~ 
,,~ 

". 

MEMBER NAME (RATE 
CE~l~RE 

CRAS_AUTO_SECfLAG EIT{ l) INITIAUDFF); 
C (FAS/RUD) 
C ITEM-AUTO SECUENCF fLAG f FSSR-tLTQ_SE~_START_PCINT_FlAG 

C 
CE':'L~RE 

CCR~V_GOOD_?L_INIT I ~ T E GE R I N 11 I AU 1) ; 
{R~S/RPO ; 

C 
r 

c 
C 
C 

ITEM-GOCD Pl I~lT 
FSSR-'it,? 

DECLARE 
C C R ~ V _GC OD_ ~R~, I NIT ( ~ ~!7 ~~~) IN IT I AU 0) ; 

C ITEM-GOGO ARM INIT 
C FSSR-1??? 
r 

C 
OfCtARE 

CRAV_GCOD_EE_SEL INTECE\< INTTIALtOI; 
C ~IRPf) 
C ITEM-GOOD FE SELECTED 
C FSSR-???? . 
r 

c 
DECLARE 

CRAV_AUTO_SEQ_lAST_PCINT INTEGER INITI'ltO); 
C 
C 1~=V92 J324 H N=CR ~ V._ ~UTO_SEQ_L~ST_PC INT T=4 U=ND 
C (CISP,DL/RAS) 
C ITEM-aU10 SEQUENCE l~ST oCINT 
~ fSSR-pLTC_SE'_lAST_P(I~T 
~ 

C 

CRAV_ IT EM_NO 
C 
( 
C 
r 

C 

DECLARE 
I~TEGER INITIAl{O); 

tRUD/RMC) 
ITEM-KEYBCARC ITF~ NU~BER 
F5SR-~11? 

CECLARE 
CRAV_ITEM_INTEGER INTEGERI~ITIAL(Ol; 

C (RUC/RMC) 
r ITEM-ITEM CATA 
C FSSR-711? 
C 
C 

CEClARE 
CRAV_ITE~_SCAlAR SCALAR INITIAL(C); 

c (~UC/RMC) 
C ITEM-ITEM DATA 
C FSSR-???? 
r 

o ';l:l. 
>--18 
r'''"Cl 
~~ 
'0:;1 0 
'L.---\ d 
?d 
::-0 
'C OJ 
S?~ 
''-j n 
-~ 
"-< 
CIJ 0 
>-d~ 
On 
~@ 

069700AB 
069800AB 
069900AB 
070000lB 
010100AB 

V93X1551X 010200AB 
010300AB 
070400~a 
010500~B 
fl7flL.flnAA v fVVVV __ 

vq;)Jat,77v 010100AB 
010BOOAB 

~lI.In.r-.ll= 070900A 0 
071000AB on 100,\8 
07l200AB 
011300\B 
01l400AB 
071500AB 
011600AB 

V92X3830X071100AB 
071800AB 
011900AB 
072000AB 
072100,\B 
072200~6 
072300AB 

MMl # NONE 072400AB 
072500AB 
072600A8 
072700AB 
072800AB 
012900AB 
013000AB 
073100AB 
013200AB 

V92J3241C 073300AB 
073400AB 
073500AB 
073600~B 
073700AB 
013800~B 
073900AB 

MMlll NONE o 14000AB I-':t> 074100AB 0 0 

074200AB 
_ f\) 

074300AB 1-'-
o\w 

074400AB 
_ f\) 

07450018 ~ I 
\0 I-' 

074600A6 w 
MMl# NONE 014100A6 

014BOOAB 
074900AB' 
075000AB 
015100A6 
075200A,B 
075300AB 

MMl/l NONE 015400A8 



~ 
~ 
Vr 

MEMBER NAME CR~lE 
C 

CECl5RE 
C?~V CPR (MO CK FLAG I~TEGER I~ITlal{O); t M=V92J3675(-N=CR~¥D[j~TI5~~pt~_FlAG T=4 U=ND 

r ITEM-CPR CMD ~K FLAG 
C FSSR-OPR_C¥.O CrECK_FLAG 
C -
C 

DECLARE 
':.;z~ V PL I N IT C -- INTECER INITIAUl'; 

{H(,RXY/PlCI 
ITEM-PYle INIT ID r 

C 
C 
C 

F S SR- PL_ Hod I_In 

DECLARE 
(kAV ArM INIT c - - INTEfFR INITIAl(l); 

{t:<PO,~RlOI 
C 
C 
C 
C 

ITEM-8RM INITI~lIZ~T!CN fL'G 
FSSR-~RM_INIT_flAG 

[E(l~RE 
CR~V D'~D Pl INI~ r _.:--- Il\TEGf:R II\ITI1t(O); 

(CISP/KUD) ~. 

C 
(: 

C 
C 

ITEM-Crsp INll PYle 
FSSR-t-;CNE 

CECt1kE 
CR~V_OISP_PYLO_ID I!\TEGER II\ITIAU01; 

C {OISP/RUO) 
C ITEM-DIS? PYlO 10 
[ FSSR-NCNE 
C 
C 

DECLARE 
CCRAV_DISP_~E_ID INl~~~~/RuoIN[TIAl(l}; 

C ITEM-DISP EE (0 
[ FSSR-NCNE 
C 
r 
c 
ST~UCTURE CRAE_ANNUl\_TREE RIGID: 

C 
1 CRA8_MCIU_ANNUN BOClEA~, 

C (ROC/RCO) 
C 11EM-~CIU fAILURE ~ARNI~G 
~ FSSR-~CNE 
C 
C 

1 CRAB_ABE_ANNUN .. BC[LEft~, 
( . fROC/RCOl 
C ITEM-ABE fAILURE kARNING 
C FSSR-NCNE 
C 

\ \ 
./ 

V92X367SC 

V'ldJ75"JiI6 
'v'9ffl~~ 'ff 

V92X3830X 

~1ML # NONE 

V92J3845C 

V92J3R 't6C 

-¥ f""-'=W 2 QJ 

.)J. 5 Sf'CC 0 21 .. I 

075500AB 
075600~B 
075700AB 
075800A8 
01590048 
076000AB 
07610QAB 
0762004B 
·076300~B 
076400A8 
076500~( 
016600AO 
076700A8 
076800A8 
076900A6 
017000~B 
011100A8 
01720Q!\13 
0773004B 
071400~B 
·07150048 
077600AB 
017700AB 
017800AB 
077900AB 
078000AB 
078100A8 
018200AB 
018300A8 
078400A8 
o 78500AB 
o 78600AB 
018100AB 
018800AB 
078900A8 
079000AB 
079100AB 
019200~B 
019300.A8 
019400~B 
07950048 
019600A8 
019700A8 
019800A8 
079900AB 
080000AB 
080100A6 
080200A6 
08030048 
080400A8 
080500~6 
080600AB 
08010018 

gg8~8g~g 
081000AB 
0811004B 
081200AB 

I-'!I> 
0-

'-... '" 1-'-
O\w -'" -;J I 
\01-' 

+:-



, , 

~, , 
~ 

ME~BER N~ME CR4TE 
C 
r 1 CRAB_GPC_A~NUN BCCLEA~, 
v (ROC/RCO) 
C ITEM-GPC CATA FAIlURE WARNI~G 
C FSSR-~(NE 
C 
r 

r 
'-

C 
C 
C 
C 

1 CRAB_EE_OERIG_A~~lN BCClEl~, 
(FCC/PrM) 

ITEM-EE OEFIGIDIZE ~~R~ING 
FSSR-EE_DERI(IC_W~PN_~lAG 

1 CR~a El REl lNNU~ eCfLEAN, 
C - - - (PDD/RHMl 
C ITEM-FE REle A~~UN 
[ FSSR-~E_RELO_WtRl\_H4G 

C 
1 CRAB_SING_ANNUN eG(lE~I\, 

C (RDC/RHM) 
C ITE~-51I\GULAP-I1V FjIlURE t FSSR-SING_~ALTlfr'CFl~G 

r 

1 
c 

CRAB_CTL_ERP_ANNlN, BcrLEA~, 
(RCC/FV~) 

r 

C 
ITEM-(CNTFCl ERRCR ,CAUTlr~ 
FSSR-C(NTRCl_EPR_{AU~ICI\_flAG 

(" 
c 
C 
r 

C 
C 
C 

1 !R~B !HK !RT ~NNUN e((lE~N, 
- - - ( FCC / RVM) 

ITEM-CHECK CPT (AUTICN 
F S SR -CK_ CRT_C ~ IT 101\_ fLAG 

1 CRAB_PE,ACH_lU'_ANNUN eCClfM\, 
C (ROt/RHMl 
c I1E~-REACH lI~I' (AUTICN 
!: FS SR-R E ~CH_t I,." IT_C ~UTI CN_Fl AG 
C 
r 

C 
C 
C 
r 

C 
r 

1 CRAB AP~ TENP AN~U~ ARRAV(2) BorLEAN; 
- - - (FCC/RIT) 

ITEM-~RM TEMP !aUTICN 
FSSR-PCRT_1EMP_CAUT[CN 

STRBO_TEMP_C ~tlTICN 

fECtARE 
CCR~B_~NNUN_TRFE (R H_lNNUN_ TREE-$lRU(TURE IN ITI U( ll#OFF); 

. DECLARE 
.. CRAB ENCOr) CK 
C - - ~RRAY{6t BOOLEAN INITIAL(6#OFF); 

C h=V92X3530X N=CRAE_ENCCO_CK$(l:) 
C M=V92X3531X ~=CRAE_ENcrO_CK$(2:) 

T=6 
T=6 

8'=16·· 
R=16 

~ 

V72 X?q 26J 

V72X?927J 

V72X2Cl21J 

V72X2924J 

V72 X2929J 

V12X2930J 

V12X2931J, 
V72X2925J 

08l300AB 
081400A8 
081500:\0 
081600A8 
081100AB 
081800A8 
081900A8 
082000A8 

'082100A8 
082200AB 
082300AB 
082400AB 
OB2500~B 
082600AB 
08270QAB 
082800AB 
082901)A.B 
08300048 
083100~B 
083200A8 
083300A8 
083400A8 
083500AB 
08360048 
083700A8 
J83800AB 
083900AO 
0840004B 
08410048 
084200A8 
084300A8 
084400A8 
084500AO 
084600AB 
084700AB 
0848004B 
084900~B 
085000AB 
085100~B 
085200AB 
085300AB 
085400AB 
0855004B 
085600~B 
085700AB 
085800~B 
085900AB 
086000AB 
086100AB 
086200AB 
086300AB 
086400A8 
086500AB 
086600AB 
086100A8 
086800A8 
086900~B 
081000AB 

';d 9>-:::j 
'~';:.o 
Q~ 
1-\0 'Zo 
?d 
L"'o 
~Cd 
'?;:::::i 
C1 ~ 

...-3 
- A ,.... 

::; 
~ 
...;;: 

~ ..
~.i 

f-'~ 
o· 
-I\) 
f-' • 
O\W 
-I\) 
-.l I 
\Of-' 

Vl 



~) 

" "-l 

M F. f'I i3 E K i\I ~M E C R 'l T E 
( M=VS2X3~32X ~=CR~E ENCCD C~f(~:) 1=6 8:16 
r ;-1==VC;2X3513X t,,=CRhCENCCC-Cl<$(4:) 1=6 8=16 
r M-Vq7X3~34X ~-rRAp-ENrCD-Cl<$(c,) T-6 P-l~ 
C ,;-':;;V92X3535X N:CR:~f-E~JCCc-c!<i(6;) T:6 ~:16 ) 
C ~~ 'i" ;R" Iv C ) (or.:SPAlHfYl, ~n c--/ t<Vrn 
C ITEM-ENCno CK FllG 
C FSSR-fNCCDER CFECK Fl\G 
C - V92X3530X - 535X 
r , 

CECtAR[ 
C'<:\d_f:RRJNT tsRRAYU::) POOLEAN INITIAU6#nFFl; 

r 
f 
r 

r 
( 
r 
C 
r 
r .... 
r 

M=VS2X35~OX N=CR~P_ERRJNT$(I:) 
M=V92X3541X N=CRl2_ERRJNTS(Z:) 
~=V~2X3~42X N=CRAB FRRJNT!(3:) 
M=V92X3543~ N=CRAf-ERPJN1S(4:) 
M:V92X3544X N=CR~P:ERRJNT$(5:) 
~1::V92X3l)lt5X N=CR~tT~PRJNT.$. {6:) 

(QX:.:JP)£"/))~~ f,1\;C) 
I'E~-ERFJNT 
fSSR-fRRJNT 

T::C 8=16 
T =6 8= 1 f, 
T=6 8=16 
T=6 P=lf, 
T=c 8·=16 
T=6 8=16 

C V92X3540X - 545X 
r 

DEClARf 
C r; '. P, J \ IT -; ,,\ C H F A I l !IF: PAY {6) e IT (l) I N IT I .H ( 6 tl C l= Fl ; 

( - - - (R\~/R~O) 
C lTEM-JCINT Ti\C~ FHU!RE 
~ cSSR-T~~H FAIL FLAC C -
r 

C fClM< F 
CF<A!3 

r 
REAfI1_LUJ._f\EG AH't.Y{6} 811(16) INITI~l(6'BIN'O'); 

r 
~. 
r , 
[ 
C 
C 
C 
r 

C 
r 

L 
C 
c 
t 

r 
;. 
'-' 

C 
r 
C 
(' 
C 
C 
C 
C 

M=V92X3~60X N=CRne PEACH LI~ NEG${l:) 
M=V92X3S61X ~=CR1P-REA(H-LIM-f\FG$(2:1 
M=V92X35f2X ~=CR~P-RF~CH-lI~-f\EGS(3:) 
'·1 = V S 2 X 3 5 6 3 X f\ :: C R ,~ C P E II C H- L I ~ - f\ EG $ ( 4 : ) 
M=V92X1564X ~=CRAf-REArH-lIM-f\FG$(5:} 
~~V92X3~f5X f\=CRt.P-REACH-lI~-f\FG$(6:' 

(~~PjCI/PH~'- -
~EG6TIVE REACH LIMITS 

ITFM-PF~~H LIM !\EC FLAG 
FSS~-REACH_LIMIT_NFG_FlAG 

CECl~RE 

T=6 
T=6 
1=6 
T=6 
T=6 
T=6 

8=16 
8=16 
8=16 
6=16 
8=16 
8=16 

CRAB_RE4CH_Lfto'_PCS ARRAY(6) BIT( 16) INITI:U(6#BIN'O'); 

M=VS2X3550X N=CRAe_REA(H_Ll~_PCS$(l:) 
~=V92X1551X N=CR4P REACH LI~ PCSI(2:1 
M=V92X35~2X N=CRAP-PEACH-LIM-PCS$(3:) 
\1=V92X3<)53X r\=CRA!::-RFACH-lI"'-PC<;H4:t 
M=V92X3554X N=rR1E-Rf4CH-lI~-prS${5:' 
,'1=V92X3 "!S5X r>.=CRACFFACH:t IM:PCS $( 6:) 

(D3:SP.A r l/f.'Hf'C) 
P(SITIVE RE~CH LIMITS 

. ITEM-REACH LIM pes FLAG 

\ 
I 

T=A. 8=16 
T=6 B= 16 
T=6 R=16 
T=6 8=16 
T=6 B=16 
T=6 3=16 

'-1Mlll NONE 

03710QAB 
OB7200AB 
087300AB 
0874004B 
087500~O 
081600AB 
087700AB 

.087800AB 
087900AB 
088000AB 
088100AB 
088200AB 
08830ClAB 
088400~B 
0881500AB 
088600A8 
088700~a 
088800.A8 
OB8900AO 
089000AB 
G89100AB 
089200AB 
089300AB 
089400AB 
089500A8 
089600t\D 
OB9700AB 
089800AB 
089900AB 
090000AB 
090100AB 
090200AB 
090300\8 
090400AB 
090500AB 
090600AB 
090100AB 
090800AB 
090900AB 
091000AB 
091100AB 
091200AB 
o 91300~B 
Q91400AB 
091500AB 
091600AB 
091100AB 
091800AB 
091900AB 
092000AB 
092100AB 
092200~B 
092300AB 
092400~B 
092500A8 
092600AB 
092700AB 
092800AB 

~!l> 
o· 
'- !\) 
~. 

O\w 
'- !\) 
-4 I 
\O~ 

0\ 



~ 
~ 

"' 

~., 

MEMBER NAME ~RaTE 
C FSSR-REACH_lIMIT_POS_FlAG 
c 

OECtA~E 
CCR~C_RMS_r~ULT_Bl~~~IS~}~~~t) J~ITI~L{hEX'CCOOJ); 

~ ITE~-FAULT BLA~KING WORD 
C FSSR~!??? 
C 
r .... 

OECt~PE 
C~RlO_R~S_SEL_CRT Cr~~~~}~~~1) I~ITI\l{t M'l; 
[ ITEM-ftR~ SELECTED FCR CRT 
C FSSR-!??? 
C 
C 

tEClARE 
CRAV ACT RATE pes ATO PM 8IT(16) 

- - - -INliIAL(~EX'JCOO'); 
C (OISP/RXY) 
C ITEM-RATE POS £ ATC ELA~KI~G WORD 
t FSSR 111? 

~ 1!~~ ~ =: ~~~~=~g~=~~~=~f~;~rt{il 
c rlE~ Ie -- CRAV POR ATC eS$(l! c - - -
r 

DECLARE 
CRAV_ARM_INIT_OISP EIT(16) I~ITIAltHEX'l'); 

C (CISP/RUOI 
C ITEM-ARM INIT FOR DISPLAY 
C FSSR-t??? 
C 
r 

C EeU! RF 
CRAV_AUTO_SEC ID t~RAY{4) INTEGER INITI'lt4#1); 

C C1l:t~PJPXY/RUD) 
C ITEM-R~5 ALTO SEQUENCE 10 E f S SR-RM $_ AUTO_ S EQ_ 10 
r .. 

DEC LAP E 
CRAV .lUlTC SEQ LAST PT BM 1111(16) INIT!AUHEX'OOOOI); 

C - - - TCI~P/RAS,RXYJ 
C ITEM-~LTO SEQ LAST P[t~T BLANKING WORD' 
C FSSR-t?l? 

-C ,. 

CRAV OW RATE C - -
C 
r 

C 
r 

t 
C 

DECLARE 
BlNK e IT (16) IN IT I AU HEX 1]000 I ,; 

(CISP/RX'r) 
ITEM-COMMAND RATE eLANKI~G WORD 
FSSR-1?"i? - . 

IiE~ 1 (RAV POR Xl T_ CMD TD$(1) 
ITEM 4 -- CRAV:POR:ROT _C~G_RDHU . 

~ ,. ',- ·'","f.(tii;,,:· , :'"6'¥ , .•.. ;4:,,-:;<:::1 (.A.J .. ' , 
j 

092900A8 
0930006.8 
093100AB 
093200A8 
093300AB 
093400A8 
093500AB 

MMl# NONE .093600AB 
CQ3700AB 
0938004B 
093900~B 
094000AB 
094100AB 
094200~B 

MMl# NONE 094300AB 
094400AB 
094500AB 
094600~B 
094100AB 
094800~B 
094900AB 
095000AB 

'095100AB 
095200AB 
09'5300\B 
095400AB 

MML# NONE 095500AB 
095600AB 
095100AB 
095800AB 
095900AB 
096000AB 
096100~B 

MMl# NONE 096200AB 
096300A8 
09640048 
096500AO 
096600AB 
096700AB 
096800'8 

V93J7510C- 096900AB 
V93J7513C 097000A8 

091100\B 
097200A8 
091300AB 
097400A8 
09150048 

MMl# NONE 0916004B 
091100AS 
0918004B 
091900AB 
098000\B 
098100A8· 
09820048 . 
098300A8 
098400A8 

M~l# NONE 098500A.B 
098600A8 

O~ 
1,?:It=l 
r---<"'d 
Q~ ZO 
,;>0 
t-<d 

(") 

r-c:JSj 

~~ 
8';:3 
(j);<\ 

r-c:J0 
o>:l:j 
OM 
~\:O 

""'.0 

~ ",. ..:::-:::"'~~:;" ,.::: .. .).'6-~~-. 

r-'~ 
o· 
...... f\) 
r-'. 
O'\W 
_l\) 
-..;J I 

. \0 r-' 
-.J 



~ 
-......: 

""i'\, 

JvlEMRER tdMF. CR1TE 
DECLARE 

CR~V C(~D RHC SIG ARRA¥{3' SC~l~R INITI~l(3#J); r - - -
C M=V92H3L32C N=CRAV_CC~D_~HC_SIG$11) T=l U=CNT 
C M=V9ZH3t30C N=CRA~_CCNO_RhC_SIG$(~) T=1 U=CNT 
C M=VQ2H313lC ~=CRAV ((NO F~C SIGSt3) T=1 U=CNT 
C (RJS,OL7RYEl 
C ITEM-POTATIC~AL HA~D CCNTR(LlER COMMANDS 
C FSSR-RhC 
( 1 - ROLL 
( ? - PITCH 
C 3 - YAw 
~ 
l_ 

CECLlRE . 
CRAV eOND THC SIG ~R~AY(3) SCALAR I~ITI4t(3#0); ,.. - - -

E M=V92H3125C ~=(RaV_CCND_IHC_SIG${l) 
C "'=V-9ZH3t?6C N=CRAV_CGNO_HC_SIG$(Z} 
C M=V92H3l27C ~=(RAV CONO THC SlGSt3) 
( ( R J S ,C l1 R Y El 

T=1 U=CNT 
T=l U=CNT 
T=1 U=CNT 

~ ITEM-TR!NSlATICN'l H~ND rCNTR(llER COMMANDS 
C FSSR-THC 
C 1 - X 
C 2 - Y : ~ -z 
c 

DECLARE 
C R -\ V 

C 
CRIT_TE~P_INDE' . ~RR~Y(2l INTEGER INITI~L(2#0); 

C f'A=V92U37eGC 
c M=V92U3701C 
C 

N=CRav CRIT TF~P INDEX!(l) T=4 U=ND 
N=(RA V-( R IT- TE ftP- INDEX $I Z J T=4 U=NO 

(ReD, OL 7R IT )-
C 
C 
r 

C 

ITEM-CRITICAL TEMP INDEX (PORT/STBD) 
FSSR-CRIT_TE~p_prRT_INDEX 

~RIT_TEMP_STRB[_INDEX 
1 - PORT 

r 

C 
2 - S TBD 

CECtARE . 
CRAV_CEC_OSP_DAIA ARRAY(3) INTEGER INITIAl(3#0); 

C {PNC/RDOI 
~ ITEM-I~FUT CE{I~\l FIELDS 
C FSSq-CISPLAY DECI~All 
~ CISPlIY-DErl~Al2 c CISPLAY-DECI~Al3 
C -
C 

DECLARE 
rR~v elf CSD OATA tRRAYt3' SeA! JR INITIAl(3#O}; c - - - (~NC/ROD) 

C ITEM-INPUT 01T~ FIELOS 
C F5SR-OISPLAY WORDl 
[ [ISPlAY-WCRD2 
C 
G 
C 

DISPLAY:WDR03 

CfCl4RE _ 
CR~V_EE_RGT_R~TE_~M[_AMVECTCR{3) [NIT1'l(3 HOl; 

\\ . -- .... 

V92H3132C 
V92H3130C 
V92H3131~ 

V92H3125C 
V92H3126C 
V92H3127C 

V92U3700C 
V92U3101C 

MMl# NONE 

MMUI t.,JONE 

098100AB 
098800A6 
098900AB 
099000AB 
099100AB 
099200AB 
099300AB 
099400AB 
099500AB 
099600AB 
099700AB 
099800AB 
099900A8 
100000AB 
100100A8 
100200AB 
100300AB 
100400AB 
100500AB 
1006QO.\8 
100100AB 
100800AB 
100900AB 
101000A8 
101100A8 
l01200AB 
101300A8 
101400AB 
101500AB 
101600AB 
101700AB 
101800AB 
101900AB 
102000AB 
102100AB 
102200AB 
102300A8 
102400A8 
102500AB 
102600~B 
102700AB 
102800A8 
102900A8 
103000AB 
103100AB 
10320048 
11)330048 
103400A8 
103500AB 
103600AB 
103700A8 
103800A8 
103900AB 
104000AB 
104100AB 
1042.00AB 
104300A8 
10440048 

i 

I-'!!> 
0-
'- f\) 
1-'
O'\W 
'- f\) 
~ I 
\01-' 

CP 

." -co",""f<---



~ 
~ 
'0 

e~· 

;.-, 

:'.~ 

MEMBER NAME CRATE 
r 

C 
r 

C 
C 
( 

C 
r 
~ 

C 
( 
r 
~ 

M=V<J2R318?'c 
f':::V92 1<3188( 
M=V92R3 tine 

~~~~~~- ~~-~gf-~ H g-~~g- ~~~ 11 J 
N-=CR AV- EE-FIJT-f1 AT E-U'1D- At' $ ( 3 ) 

( PF P, TI l I I<J S ,R tI ~ ) -
ITEM-COMMANDED EE ROTATIONAL 
FSSR-EE_RC1_RA1E_C~D 

1 - ROLL' 
2 - DITCH' 
3 - YA'f,' 

CEClARE . 

T=l U=OEG/S 
T= 1 U-=DE G IS 
1=1 U=DEG/S 

RHE !\M) 

104500AB 
104600A8 
104700AB 
104800A8 
104900A8 
1 05000~B 
105100AB 

V92R3182C .105200AB 
V92R3180C 105300AB 
V92R3181C 105400A8 

CCR~V_E~_XlT_R~TE_C~[_lM VE~TOR(3) I N IT I ~l( 3 fJ 0 l ; 

l05500~B 
105600AB 
105100\8 

r 
'-c 
c 
c 
C 
r 

c 

~=V92R3175C 
M=V92R3116C 
M=V<J2R3177C ~~~~~~:!i:~t~:~:f~:~~g:~~!~~f 

(R~P,OL/RJS,RAS) -
ITEM-CCMMANOfD EE lRANSL4TICNAl 
F S SR.-EE_ TRAN S_R AT E_Ct-iO 

DEClARE 
CRAV GOCD DOR~TD DES VECTOR(3) INITIAlt3#O); c - - - -{f~S/RPO) . . 

r 'TEM-GeCD PCR ~TD CESIREO 
C FSSR-CPR_POR_ATT_CES 
r 

C 
r 

DECLARE 
CCRAV_GOGD_POR_PCS_Y~is~~5~~R(3) INITIAlt3#O}; 
C [TEM~GOOD POR paS DESiRED 
C F S SR- CPP_ POI<._POS_ 0 E S 
C 
r 

T:1 U=FT IS 
T=1 U=FT/S 
T=1 U=FT IS 

RATEUM) 

1 05800A 8 
105900A8 
106000AB 
106100AB 
1 06200~B 
106300A8 
106400A8 

V92R3175C - 111C 106500AB 
106600A8 
106100A8 
106800A8 

v''Y' J 06900\ B 
vq317~~~-5~~101000A8 

, WI ... NO~J~ 107100A8 
101200AB 
101300A8 
107400A8 
101500AB 
101600AB 

v'1j3!'~-5':l.:;;61 07-700AB 
101800~B 

. -418 NON-& 107900A8 

DECLARE 
cCRAV_Hc_cnMP_SCAlE(:e~':la: SCAl'R INITI~l(6#0'; 

. 108000A6 
1 08100~B 
108200A8 
108300A8 
108400A8 
108500AB 

C ITEM-5(AlED He CO~FCNE~TS 
r FSSR-ttt? 
C 
r 
~ 

c 
C 
C 
C 
r 

C 
C 
r 

C 
C 
C 
C 
C 

o ECl~.R f 
CRAV_JA_ATL ARRAYCf) SCALaR INITIAL{6#O'; 

M=V92H3300C N=CRA~_JA_All$(1) T=1 U=DEG 

~;~!~~~~gi~ ~~~~ :~=j~=~~~iU t l;t~;gj~ 
~~~~~~1~g;E ~~~~~~:~~=~tt~l~: l~t ti~g~g 

(P~P,RKG,RSrtRFPtRRPtRH~,RDD,RVM,DL/RYEl 
ITEM-ACTUAL J(I~T AkGlES 
FSSR~J~I~~V~NGlES 

2 - SHP' 
3 - Elpt 

.": :" ,j~ ... ,.) 

MMl# NONE 108600A8 
108100A8 
108800A8 
108900A8 
109000~8 
10910048 
1 ()<J200AB 
109300A8 
109400AB 
1095004B 
109600A8 
109700AO 
109800A8 
109900A8 

V92H3300C 110000.8 
V92H3301C 110100A8 
V92H3302r 110200~B 

,.;.,,:...;,. • 

Oi;C 
~ j-~ 
,...-<\'=d 
8?:l 
ZO 
,;>-0 
L'd o 
>-o>;:;:.i ?w 
o~ 
t?;~ 
@r<\ 

o >-0 I-~ o -... 
or-:: 
~ pj. 

t=j 

. ..... ,': 

I-'~ 
0-

- I\) 1-'-
~w 
-I\) 
-.;J I 
\01-' 

\0 



~ 
~\' 

'--

MP~BER NAME 
C 

(R tH E 

C 
C 
C 

CR4V JA CMD 
C --
C M=V<;ZH3215C 
C M=V92H3236C 
r ~J,;::::V92H3237C 
C M=V<;2H3238f 
( M=V92H3239C 
C I"'=V92H3240C 
C 
r 

C 
[ 
c 
C 
C 
( 
r 

c 

( 

C 
C 
C 
C 

r: f'" /\ '! J .t. r ,- <: 
"' ..... " .. J 

CR.4V J;\ SCALE C --
C 
( ,.. 
c 
C CRAV_JA_S IN 

C 
C 
r 
'-
C 

It - Wf<P' 
5 - WRY' 
6 - WRR I 

DECl~RE 
ARRAY(6) SC~L4R I~ITIAl{6~O); 

N=CR~V Jt. CMD${ l' 1=1 L=DEG 
f\=CRA\i- JA-CtJC$(2) 1=1 L-=DEG 
N=CR A"- JA-CMC$ (3 J 1 =1 L=DEG 
~=CR~V-JA-C~C$(4) 1=1 L=OEC 
N=CR!\;:Jr,:CtJC${Sl 1=1 U=DEG 
":,= ..... f R ~,,_ J ~_ ~ M C $ ( 6 ) T = I U= D E G 
\UL...jRFP/RWP) 
ITHr-[CMMANDED JCrt-..T ANGlFS 
FSSRlJ~I~~y4r-..(LE_C~C 

2 - 5HP 
3 - ElP 
4 - WftJ> 
5 - WRY 
6 - WRR 

DEClARE 
~R~tY(6) SCAL4R I~ITIAl(6fiO); 

(HP,RTV/RKGl . 
ITEM-r(SINFS OF J(I~T ANGLES 
FSSR-JCINT_ANGLE_CCS 

DfrL~RE 
ARR4Y (6) SCALAR INITIAU6flO); 

{FYE/RCO) 
[TEM-JOINT 4NGlE SCALE 
FSSR-71?? 

DECLARE 
ARRAY{6' SCALAR INITIAl(6#C); 

(~RP,R1V/RKGJ . 
ITEM-~INES OF JCINT ANGLES 
FSSR-JCIN1_ANGlE_SIN 

CE':lARE 
CR~V JAR lTl ARRAY(6l SCALAR INITIAl(6#C); 

C - -

E ~:~3~~~~1~~ ~:~::~:j~:::ltlf~~· 1:1 H:g~~~~ 
c M=V92R3312C ~=CRAV JAR ~TL$(3) T=1 U=OEG/S 

~ ~:~~~~~5}~~ ~:~~~~:j:~:~Ttil~: i=i ~:g~g~~ 
C M=V92R3J15C ;"-=CRf;V- JAR-ATL$(6' T=1 U=DEG/S 
C ",RIJ:lj fI~P ,Rce ,RSC ,~,RTV ,Ol/RYE' 
C ITEM-~rTu4L JCINT SNGlES 
~ F SSR-iC~f\ ~H~~TES 
C 2.- SHP' 

\ 
t .... _.-_.i 

V92H33 J3C 
V92H3304C 
V92H3305C 

V92H3235C 
V92H3236C 
V92H3231C 
V92H3238C 
V92H3239C 
V92H3240r. 

V92H3350(,
V92H3355C 

~'Ml # NONE 

V92H3340(
V92H3345C 

V92R3310C· 
V92R3311C 

110300~B 
11040048 
1105004B 
1106004B 
11070046 
110800AB 
110900AB 

.111000!\B 
111100A8 
1112004B 
1 tl3004B 
111400AB 
1115004B 
111600A8 
111100A8 
11l800AB 
111900AB 
112000AB 
11l100AB 
1122004B 
112300AB 
112400AB 
1125004B 
112600AB 
112100A8 
112800AB 
1129004B 
11300048 
11310046 
113200AB 
113300A8 
113400A8 
113500A8 
11360048 
11310048 
113800A8 
113900A8 
114000A8 
114100A6 
114200A8 
114300AB 
114400AB 
114500A8 
11460048 
114100AB 
114800AB 
114900AB 
11500018 
115100A8 
115200AB 
115300A8 
115400AB 
115500A6 
115600AB 
11510048 
115800AB 
115900AB 
116000AB 

I--'~ 
o· 
- I\) 1--'-
~w 
-I\) 
~I 
\01\) 

o 
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1 

,"I Er>1B ER f'i ~M E CRaTE 
C 3 - ElP' 
{' 4 - WRP' 
C 5 - WRY' ,.. 6 - WRR' 
G 

CECtARE 
CRf:,V JAR CMD C - - ARRAV(6) SCALAR INITIAL(6#O); 

r 
'r 
\, 

r: 
c 
r 
r 

C 
C 
C 
C ,.. 
~ 
C 
C 
C 
r 

M=V92R3205C N=CR~V J~R fMO$(ll T=l U=DEG/S 
u=V92R3?C6C N=CR~V-~AR-CMa$(2) 1=L U=DE~/S 
M=V92R3207( N=CRAV-JAR-C~C$(3' T=l U=OEG/S 
M=V92R32C8C ~=CRAV-JAR-CMD$(4) T=l U=DEG/S 
M=V92R3?09C N=CR~~-JAR-CMC$(5) T=l U=DEG/S 
:'JI=VS2R3?lO( f).=CfUV=JW=C~1D~(t~' 1=1 U=f)EG/S 

{1>L..J P HtJ ,RTV ,R NCJ RXV ,R SC ,f' R P ,R FP} 
iTEM-JO[~T ANGLE RATE CCMMANDS 
fSSR-JOINT_RATE_CMC 

1 ~ Spy I 
2 - SHP' 
3 - Ell" 
4 - WRP' 
5 - WRyt 

·6 - WRR' 

Cf~l!FE 
rRlV JlR RlW C· - - !RR~Y(6' S!4LaR INITIlL(6'O); 

(R~M/RYEl 
C 
( 
C 
C 

ITE~-RAw JDINT R~TES 
FSSR-R t W_JCIN1_RATES 

DECLARE 
CRAV_tJ.CTCR_SPtEO_LP ARRW(3~t:) 

SCALAR ·IN Tl~,UI8#O); 
C { P V f'll~[ ,.. "'"'7 
C ITEM-M[TSPEEC LP 
C F S S R- M ( C S PH D_l P 
(' 
C 
C 

CRAV JNT P~TE lI~ 
DECLARE 

r - - - ARRAY(6) SCAl~R INITIAl(6~O}; 
(RSC~RFP,RRPJRYE) 

C 
r 

C 
r 
\. 

[TEM-~AXIMU~ JOINT PATE lIMITS 
FSSR-JCINT~rURRENT_lIMITS 

DECLARE 
C R AV_MflT _R.A Tf:_RA It. /l FRAY (6' SCAl AR IN IT r M. (6#0) : 

C (RYE/RCO) 
C lTEtI-Uf\FIl1EREO MOTGF RATES t fS.5R-MCT_RATCUNFILT 
r 

CfClARE 
C'''AV OPR ("AD CK IN!JEX CHARACTER(4) INITUU' 

r - - - - {RAS,DISP/RUD,RPO. 
C ITEM-DPR (MO CHECK INDEX 

tL;....; 

, ) ; 

V92R3312C 
V92R3313C 
V92R331'+C 
V92R3315C 

V92R3205C 
V92R3206': 
V92R3207C 
V92R3208C 
V92R3209C 
V92R3210C 

V92R3410C
V92R3415C· 

V92R3805C
V92R3822C 

MML# NONE 

MML# NONE 

116100AB 
116200AB 
116300AB 
116400AB 
116500AB 
1166004B 
116700~B 

.116800AB 
116900AB 
111000AB 
117100AB 
1172004B 
1173004B 
11740048 
117500AB 
1176004B 
117700AB 
117800AB 
117900AB 
118000AB 
118100AB 
118200AB 

·118300AB 
118400AB 
118500AB 
118600AB 
118700A D 
118800AB 
118900AB 
119000AB 
119100AB 
119200AB 
119300AO 
1194004B 
11950040 
119600aO 
11970040 
119800AB 
1199004B 
120000AB 
12010048 
120200AB 
1203004B 
1204004B 
120500AB 
120600A8 
120700A8 
1208004B 
120900AO 
l21000~B 
12110040 
12120040 
1213004B 
121400A8 
12150048 
12160046 
1217004B 
121800AB 

, '. 

.'"d 

~ o 
M 

~ 
Q 

>'d >; 
Q 
M 

t:J:l 
1:"" 
~. 

~ 

I-'!l> 
0-
-I\) 
1-'
O\W 
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\0 I\) 
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M 
to 
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~J 
~~~ 
~ 

MEMBER N~~lE ,. 
'-r-
~. 

( 

CRATE 
FSSR-? 111 

DECLARE 
CRAV_PACK_FALLT 811(16) I~11IAl{HEX'QCOO'); 

,. ~:V92X3040X N=tR'V PACK FaULT T=6 8=16 
rrL/PNr) C 

C 
c 
r 
r 
'-

[TEM-FAULT l0G PACK WCRO 
FSSR-'ACKED_FAULTS 

CfClARE . 
\: R,W 

C. 
~L_!~IT_PAM EIT(16. INITI'l{HEX·OJCQ'); 

(CISP/RUC) 
C 
C 

ITEM-PL INIT BLANKING WORD 
F~SR-?1?? 

C 
C 

DECLARE 
CCRAV_POR_4TO_OS VECTORf3~ INI TUt{ 3#0); 

E ~~~~'~~~~~~~ ~~~~~~:~g~::fg:8~Ur t 
c ~=V92H3134C ~=CRAVFOR ATD (5$(2) 
f (RTIo,ols D .nL/RKG) 

1=1 
1=1 
T-= 1 

c ITE~-P(R TIP A11ITUCE IN OS 
r FSSR-fCR ATT STR 
C 1 - RCLl-
C 2 - PITCH 
C 3 - YAW 
r 

C ECLARE 

U=DEG 
U=DEG 
U=DEG 

C eRA V_PO R_ CO R_ 0 E S I Rf ~ P C t g ~ ~ ~ ~ ~ e ~ 1 t N I Tl Al { 6 II 0 » ; 

C ITEfi-OESIRfO POP. PCSITfCN ANt ATTITUDE IN 
C CRBITER STRUtTUR~l FR~ME 
C FSSR-?ll? 
C 1 - X 
C 2 - Y 
C 3 - Z 
C 4 - PITCH 
C 5 - YAW 
C 6 - RCLL 
C 

CErL~RE 
CRAV_POR_COR_DES_BM ARRAY(6) 

BIT(16' INITI~l{6#hEX'OOOO'); 
C (OISP~,RLD) 
C ITE,-P(R CORD DESIRED Bl'~KI~G WORD 
( FSSR-???? 
C 
C 

DECLARE 
VECTOR(3l 

INITIAltC.O,O.O,c.O); 
CRAV_POR_POS_DISP 

C 
(RCt, D I SP IRKGf 

ITEtJ-PCR TOP POSITI[N IN OS 
(, 

C 

,'~ 
\ 

V92X384!)X 

VC}2X3040X 

MMllf NONE 

V92H3333C 
V92H3334C 
V92H3335C 

V93J7520C 
V93 J75 21e 
V93J1522C 
V93J1523( 
V93J1524C 
V93J7525f 

MMl# NONE 

121900A8 
12200048 
1221004B 
12220048 
1223004B 
122400AB 
122500AO 

. 122600AB 
1227QO~B 
122600AB 
122900~8 
123000~B 
123100A8 
123200AB 
123300~B 
123400AI} . 
123500~B 
123600AB 
123700AB 
123800.\B 
123900A8 
124000A8 
124100A8 
124200A8 
124300~B 
1244004B 
124500~8 
124600A8 
124100A8 
124800A8 
124900AB 
125000A B 
12510048 
125200AB 
125300AB 
125400A8 
125500A8 
12560048 
125100.1\6 
125800A8 
125900AB 
126000A8 
126100AB 
126200A8 
1263004B 
126400A8 
126500AB 
126600A8 
126100A8 
126800AB 
126900A8 
121000AB 
12110.o~6 

'121200A8 
127300AB 
127400A8 
121500AB 
121600A8 

I--':t> 
o· 
-I\) 
1--'
O'.W 
-I\) 
....;J I 
\0 I\) 
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MEMBER NAME 
C 
C 
C 
~ M=V92H34l7( 
C r~ = V 9 2H 3" 1 e C 
C M=V92H341SC 

CRATE 
FSSF-PCR_POS_CISP 

~=CRAV_P(R_PCS_DISf$(l' 1=1 U=IN 
N=CRAV peR PCS DISP$(Z) 1=1 L=I~ 
N=CRAv-PCR-POS-OISF${3' 1=L L=IN 

DECLARE -
CRAV_POR_C(S_OS VECTOR(3) 

r 
C 
C 
( 
r 

c 
c 

Ttl"'.,.TA.#!"' r n,.. n :"":l. 
! n 1. t ! i4L \ \... • \". 'v • I,... , v • v , , 
(l<.~S,~~KG) 

[TEf'I-Pf S ITrCN (F peR IN CS 
FSSR-PCR pes STR 

1 --x -
2 - Y 
3 - Z 

DECU.RE 
CRAV POR R0T AlL ~c VECTCR(3) 

(' - - - - IT\ITIAl(3#OJ; 

[ ~~~~~~~§~§f. ~~~~g~:~g~:~f+=~+t:~glg~ i~i ~~g~g~~ 
c M=V92R3324C N=~R~V PCR RCT ~TL RC$(3) 1=1 U=DEG/S 
C (ROD,D1SP,Dl/RiV) 
C ITE~-~CTUAL FCP FC1ATICN RATE IN SL 
'--
C 
r 
C 
r 

~SS~-ACT_?CR_~Cl_RATE_SEL 
1 - RCLL' 
2 - PITCH' 
3 - VA,,' 

JEClARE 
CRlV PCR RCT CMO RO VECTCR(3} r - - - - . INITI\U3#0); 

§ ~~~~~~~~~~~ ~~§~n-~2~-~[t-~~~-~g~f ~l i~t ~~g~g~~ 
c M=VGZR3261C ~=CRAV-PCR-RCT-CMC-Rr$(3) 1=1 U=DEG/S 
C (Cl~P,DL/~'\) -
r v 
C 
r 

C 
r 
~ 

C 
C 

ITEM-~CNM~NOED peINT OF RESClUTION RGT~TION 
PAlE IN THE SELECTED REF FR~ME 

FSSR-PGR RCT R~TE fMD DIS? 
1 - ROLL -r - -
2 - PITCH' 
3 - YAW' 

DECLARE 
CCRAV_POR_XLT_AIL_TD VECTOR(3l I~ITIAL{3#Dl; 

C M=V92R3320C ~=CRA~ POR XLT ATl Te$(l) 1=1 U=FT/S 
C ~=V92R3321C ~=CR~V=POR:XLT:ATl:TD$(2) 1=1 U=fT/S 
C P=V9ZR3322C N=CRaV_PCR_XlT_~Tl_TD$(3' 1=1 U=FT/S 
C IROC,DISP Dl/~lV) 
C ITEM-ACIUAL rtR TRA~SLATICN RlTE IN SL 
C FSSR-ACT PCR TRANC R~TE SEL e 1 - X, - . -- . -
C 2 - Y' 
C "3 -Z' 
r 

DECLARE 
CR\V_DCR_XLT_CMD_TD VECTCR(3) INITI\L(3'Q); 

V92H3417-
V92H341Q 

\!92H3330e 
V92H3331C 
V92H3332C 

V92R3325C 
V92R3323~ 
V92R3324C 

V92R3262C 
V92R3260C 
V92R3261C 

V92R3320C 
V92R3321C 
V92R3322C 

127700AB 
12780018 
127900AB 
128000AB 
128100AB 
128200AB 
128300AB 

. 128400AB 
128500AB 
128600\8 
128700A8 
128BOO~8 
128900A8 
129000AB 
lZ9100A8 
129200AB 
1 ?9300AB 
129400~B 
129500~B 
.1296004B 
129700AB 
129800~B 
1299004B 
130000AB 
130100\8 
1302004B 
130300~B 
130400AB 
1305004B 
130600A8 
130700A8 
1308004 B 
1309004B 
131000AB 
1311004B 
131200AB 
131300AB 
131400AB 
131500AB 
1316004B 
1317004B .,.,..;, 
1318004BQr 
131900AB;;o~ 
132000AB 0 ~. 
1321004B ri g 
13220048 v 
1323004B '?:: do 
13240046 '- rl 
132500A8 y:J cd 
1.326004B 'e, ~ 
132100AB <"". ~ 
132800~B ':,.~ ? 
1329004B ~~.'-
133000AB ~" 0 
133100AB >-d 8:) 
133200AB J r-3 
133300AB ;6 ¢ 
133400A6 . 'ci 

I-':t> 
o· 

....... I\) 
1-' • 
0'\\.Al 

....... 1\) 
-'II 
\0 I\) 

LV 

. .:,.!';.....:... ", 
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ME~BER N~~E CReTE 
r 

c 
c 
c 
C 

~~~~~~J~§rE ~~~~~~=~P~=~tt=~ME=lPH~l l~i H~~i~~ 
~=V92R32~2C N=CRAV peR Xll !~D TC$(3) 1=1 U=FT/S 

(clS D ;5l/Rl\J) -
r 

t c 
r 
'~ ,... 
" c 
c 

ITEM-rC~MANDEC POR TRANSLATION RATES IN THE 
SELECTED REFERE~CE FRA'E 

FSSR-POR_TRA~S_RATE_CMD_OISP 
1. - X' 
2 - y. 
3 - z· 
DfCLARE 

CCRAV_PS_TE~P_CATA r:e:}~~~: INTEGER INIT(aL(32¥O); 

c 11EM-1HER~ D1TA 
~ FSSR-?I?? 
C 
r 
~ 

DECLARE 
CRAV_PS_TEMP_tO ARP~Y{4} INTEGER INITIALt4#0); 

C {RYE/PCO) 
C IIEM-FOF1/ST8D TE'P In 
C fSSR-???? 
C 
r 

r EClAR F 
CRAV_Rt.TF _IJMD_ 10 ~~~:'fl[: d~:I~~~ 130); 

C (RV~,PNC/RXy,R~C) 
C ITE~-RATf DEMAND 10 
~ FSSR-RATE_CMD_ID 
'-

C 

CRA.V PMS H Ie c - --
,:. *=V93 J1501( 
C M=V93J7508C 
C 
C 
C 
C 
C 
r 

C 

CRAV_RMS_PL_ID 
C 
C M.=V93J15J5C 
C M ==V S'3 J 7 '} C 6 C 
C 
C 
C 
C 
C. 
C 
C 

DeCLARE 
~RR!Y{ 2) INTEGER 

N= CiH V R M SEE I D $ ( U 
~=CRAV;RMS;EE-IC$(2) 

(RdJ,fh"O, 'TIl/RUO) 
ITEM-RMS EE ID 
~SSR-RMS EE SElPCRT 

RMS-EE-SEl-STPBO 
1 - pORi -
2 - STeD 

C£CtARE 

INITUU I,ll; 

T=4 U=ND 
T=4 U=ND 

ARRAY{Z) INTEGER INITIAU1,l); 

N=CR~V_RMS_Pl_ID${I) T=4 U-NO 
!\i=CRAV I<MS PL IC$(Z} T=4 U=f\!J 

( R? C , Dr , R~Y I R t.. 0 ) 
ITEM-RMS PAYlGtD Ie 
f$SR-RMS PL SEt FCRT 

RMS-Pl-SEl-STRBO 
1 - "PORT -
2 - STeD 

-," 

'\ 
.:."Y<'""': i ""-,,. 

V92R3250C 
V9ZR3251C 
V92R32 52~ 

MMl II NONE 

"J!ML# NONE 

V92J3801C-:' 
V92J3803C 

V93J7501C 
V93J7508C 

V93J1505C 
V93J7506f 

133500AB 
133600AB 
133700A8 
133BOO~B 
133900AB 
1"34000AB 
134100A8 

. 134200AB 
134300~B 
134400AB 
134500~e 
13460048 
Ij4700~B 
1348004B 
134900AB 
1350004B 
135100AB 
1.35200AB 
135300AB 
135400~B 
1355004B 
1356004B 
13510048 
135800Ae 
135900A8 
136000Ae 
136100AB 
136200AB 
1.363004B 
136400AO 
136500A8 
136600AB 
136100AB 
136800AB 
136900AB 
1370004B 
137100A8 
13120048 
131300AB 
131400AB 
131500AB 
131600AB 
137700AB 
13780048 
1319004B 
1380004B 
13810048 
138200AB 
138300AB 
138400~B 
1385004B 
138600AO 
138100~B 
138800A8 
138900AB 
139000AB 
139100AB 
139200A8 

,,~ 

I-':t> 
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• 

~ 
~ 
'..j 

~E~RER NAME CRAT~ 
DECLARE 

CR,lV_SAVL~E_Ir; 
C 

~RR~Y{2l INTEGER INITIAL{2#1); 

C 
r 
'-' 
C 
C 
C 

C 

tRLD/f<EX} 
IT EM~ f E I 0 ~A\le Et= '1:0 
FSSR-???? 

nr_r. A-rJ r 
UC\.LUI'C 

(Q!lV_SLVLJYLJ_ID ARRAY(2) INT>:CER It>.ITIAL(2#O); 

C (RUC/RFX) 
C IT f,!'4 f9W1'lO AD '"'t"C 'SAfE PF>V/""OAO ZD 
( FSSR-Fl INIT ID C - -

QE~tARE 
CRAV_SENSCR_ID ARRA~(4) I~lECER INITIAL{4#0); 

C (FYE,RIT/RCD' 
C ITEM-SENSOR 10 
C FSSR-1??? 
r 

c 
r 
\", 

c 
c 
c 
c 
r 

C 
r 

C 
C 
r 

t 

r 
( 
C 
C 
C 
C 
C 
r 

C 

tEet AR E 
CRC,V_HERM_TE\'P ARRA'd24a I~lEGER INITIAL(24#lOO); 

CR~V TRfM_.V.AT 

tRIT,RDO,Cl/RYEl 
{TEM-TI-ERf'I TFr-'F 
FSSR-LFC_ TEMP,_PORT 

LEC TEMP SIRED 
~i3CTEMP-PORT . 
f:. BF- T EM P-S IRSD 

PCRT-- LETI 
PORT - ABE 
51SC - LEO 
SIne - ABE 

CECl~RE. 
ARRAY(3} MATRIX(3,3) II\IT IAL(27,O); 

{RJS,RAS RTV/RKG} 
ITEM-TR~NSFOA~ATIrl\ MATRICES 
FSSR-STR TO SHY 

POT-TO-SIR 
P OR':1C': S HY 

1 - PCR TO CS 
2 - PCR-ro- AM 
3 - OS_To_-,b 

DECLARE 
Cp,W \j [E P[lR 

C - - - - V. E!:TOR(3) INITI\..U3#Ql;o I~""") 
(RKG;=p!v ,RA ~ W::5,1€ ly,~FT:J ......... <:P 

ITE~-SElECTEC VECTrR FRCA EE TC POR 
FSSR-'cEE_POR 

c 
c 
C 
c 

~ECLARf 
(PAV ~RR RANGE ARRtY(2) INTEGER IN1TIAl(2#4'; 

( - - {~~E/RYE) 
( ITEM-hR~ RANGE 

~ <.. ~ ') 

MMl# NONE 

MMl"# NONE 

V92T3710C - 1I6C 
V92T37Z0C - 124(; 
V92T3130C - 136C 
V92T3140(" - 144~ 

V92U3390r - 398[ 
V92U3400C - 408C 
VS2U3380C - 388C 

111J...H3"~/C -J,f "J~e...
~'GeTfU) 

139300AB 
139400~B 
139500AB 
139600AB 
139700~B 
139800AB 
139900~a 

,140000AB 
140100AB 
140200AB 
140300AB 
140400~B 
140500AB 
140600AB 
140700AB 
140800AB 
140900AB 
141000AB 
1411004B 
141200AB 
141300AB 
141400AB 
141500AB 
141600AB 
141700AB 
141800AB 
141900AB 
142000 \B 
142100AB 
142200A8 
142300AB 
142400A8 
142500AB 
142600AB 
142700AB 
i4Z800AB 
142900AB 
143000AB 
143100AB 
143200AB 
143300AB 
143400~B 
143500AB 
1436004B 
i43700AB 
143800AB 
143900AB 
144000AB 
1441006.B 
1 44200AB 
144300AB 
14440048 
144500AB 
144600AB 
144700AB 
144800AB 
1 44900AB 
145000AB 

I-':X> 
0-
-I\) 
1-'
O'\W 
-I\) 
.....;j I 
\0 I\) 
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\: 
'N: 
~ 

~'. I':: t,~ PJ:P N .Hv\ (' 
r 

CKHE 
FSSR-hRR RANGE peRT 

v,RR=R~"JGF=5TR?r:: C 
C 

C[CURE 
C R.A V CU f>.1 S TAT C - - 8tH 16) 11\ITL~L(Hrxtr>J()OfJ; 

-4 Q ~P! ~ 
C 
C 
( 
( 

ITEM-DU~~Y STAlLS ~CRD 
FSSR-t\[I\E 

f'r.:rl.\fr.: 
:::Pi'.V_::::EU_:\;!j"'1 

C 
f~TEGE~ II\lHn(!J); 

(PLr::/F~/C) 
rTE~-1-rf-U r\lF~p~.P 

( F s sr~-???? 
r 

c 
CECUR[= 

(f<,,'., R _ R V !,~_ A L A R. 1'.\ P C ( L E tl \! PH TI At f r: FF} ; 
C . (PDD/RVfv1,iS2i) 
( [TEM-PVM AL'R~ fl'G 
C F<;SR-P"15 M,~STF.F HARIJ WARfH"\, r - . - -

c 
f~F"'tt'.~.'[ 

r'r;pV Y'R INDEX C ~ - - HrECEF Ii\ITI.!'UI); 
{FAS,PKG1RXY) 

( 
C 
r 

ITEM-POR INDEX 
FSSR-PGR_FL'!G 

CECLAFE 
rR~B_MrIU_IC_(N_CFF_LP afCLfAN TNITIll{OFFl; 

C ~RQC/RFXJ 
C [T~~ - MCIU Ilr FLAG lP 
C FSSR - LAST Ie C~ CFF FL~G C - - - -

rECLAP E 
CRA"_MnCRATE_FIlT ARRAY(6) ~C;\UR INITIAltf#O); c (-P\!!\I ,~\' nyE,J Rvm/~~ .. II?KY) 

C IlEu - MDT RATE FILT 
C FSSR - MCT_RAIE_FtlT 
r 
'.' [EClDRE 

CRtV MOT RATE FllT l? a~RaY(fl S(AL~R IN[TIAL(6#O); 
r - - - lPV~/PXV.kYFI 
C ITf~ MGT PATE FllT lP 
~ FSSR - Mrr R~lE FILT LP t - - -

c 
r 
c 
r 

(~~s_rC~srS_FL~G 
un ARE 
p. I T ( 1) r t, I T I I~ L ( C (\~) ; 

(PVfJ,DISP/RLDl 
ITEM - C(NSIS FLaG 
FSSR - C[NSIS_FLjG 

DECLARE 
':RAV_TEST_l-iO_Ir-.:CNT PHEGfR lNITIH{Q); 

C (RNC/RXY) 
C ITf~ - lESl ~c I~CNT 

\ 

1451JOAB 
1'+5 2 oo~ i3 

f>P·1L!l \JorH: 14S300~B 
Ut5400AB 
1{t5500A8 
145600AB 
t45700~3 

. 145800~B 
MML' NCNE 145900'8 

. 146000A8 
t46100AB 
146~Ot)AB 
146300:\R 
146400\8 
1/'t6500AB 

MML* NONE 146600'B 
14670JAP 
14680048 
1469do~B 
.147000~B 
1-:.710043 
147200;\8 

MML- NDNE 147300AB 
147400AB 
147500AC 
Ut 7601A( 
14771)OAO 
147800 ~r 
147900AC 

V92X3107X 148000AO 
t4BIOOAf) 
t4820QAO 
148300~0 
1484004D 
148500\0 

MMl# NONE 148600\0 
1481 aDA 0 
148800AD 
1489004D 
149000~D 

1I9;2t(..5f4/~(!-'1~/~ 149 1 OOA 0 
MM!:c#=={jV1_ 149200~O 

149300A 0 
149400tO 
149500Hl 

nonF 149600AD 
149100AD 

W~!) 149800AO 
149900AO 
15JOOO.\0 
150100AO 

_ 150200\0 
v~ax 7:J'"V5 )( 150300.\0 

..1::1MJct;:.TiD _ 1 50400A D 
-"" 150500AO 

15060JA 0 
15J700~0 
150800AO 

I-'~ 
0-

-..,... f\) 

1-'
o\w 

-..,... f\) 

-.::J I 
\0 f\) 

0\ 
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t---- ~ ·._ •• r __ • -_ .• ....--r. ..... _.~_ ... __ ..... _____ 

MEMBER NAME CRDCIL 
C •• ********.** •• * ••••••• ~**.**.* ••• *** ••• * •••• *** ••••• **.******** •• *****OOOIOOA( 
r* ~.2.33 ~CNSTA1\1S "'PaS llE'~ D~l~ ((,"peel (~RD elL) *000200~( 
C.:, - *000300A( 
c* I\ON[HMIGII\G RflS LEVEL C [AT~ AND RMS HARDWARE DEPENDENT DATA *000400AC 
c* ~ISSICN AND PAYLCAO INDEPENDENT *000500AC 
c* *000600~~ 
c* *000700AC 
c********************************** ••••••••• * ••• *.***** •• ***************000800AC 

CRD_fIL_DUtlMY: EXTERN~L COMF[CL; DooalOAD 
C 000820AO 
D INCLUDE CSSCOTR 000830AD 
C 000840~0 

CLOSE CRD Cll DUMMY; 000850AO 
eRe_CIl: (CMFCOl RIGID; 000900AC 

( 001000A( 
C 001200~( 

DECLARE 001300AC 
CRDK_DTR SCHj,R Clli\ST6NT (3.i4i5927il80.J; 001400AC 

C (~1SPRF,RI<G,RTVtFNC,RP(,RASf) 001500AC 
C ntM-i1EGREES TO RAe tANS CCNVERS ION FACTOR {'\{)n~ .001600AC 
C FSSP-OTR Y 001700~r 
C ~9~ 001800AC 
C 001900A( 

CEClAPE 
CCROK_SIN_~P_PFCX~T~hR~5tlAR C(~STANT {SIN{15.0 CROK_OTR'}; , 

002000AC 
002100~::-
002200AC 
002300A( 
002400AC 

C ITEI"-S INE Cf WR 1ST SINGULAR BY PROXIMITY TOLEREN(E nOne:-
~ F~SR-W_PPCX_TCl 
,... 
( 

CE~L!\RE 
C CRDK_RTO 

C 
C 

SCALAR CCf\SIANT (180e/3.1415<321); 
(FRP,RKG,RPC,RYE,R_S/) 

ITEM-RADIA~S TO DEGREES CONVERSION 
FSSR-R1D 

C 
C 

CHl~RE 
CRDK_L_SHP_EtP S(4UR CO\STANT (2~1.C51.12.); 

r ~tRKG,RTV/) 
C [TE t-',-l ENGTh F PO M SH P TO ELP 
[ FSSR-l_ShP_ElP 
C 
C 

OEClAf<E 
CCROK_L_ELP_WP SCAl:~KGC~~~jtNT t277.95/12.); 
C ITE~-LENGfH FRC~ ELP TO WRP 
~ FSSR-L_ElP_WP 

C 
DECLARE 

CROK_l_ WP _ \r.Y -SCALAR CON STANT 
C {RKG,RPC/) 
C ITE~-lE~GTH fPCt-' 

(18.0\)/12.) ; 

wpp TO wRY 
!: FSSR-L WP WY -.' 
C - -
r 

-- '\~A.J '-

FAC TOR 

¥~9288C 002500AC 

nonE 

002600AC 
002700AC 
002800A( 
002900AC 
003000~( 
003100AC 

V9~&e( 003200AC 

nonE 

003300AC 
003400AC 
OQ3500AC 
003600AC 
003700AC 
003800AC 

~~943C 003900A( 
004000AC 
004100AC 
004Z00AC 

E 004300A( 
~(10n 004400AC 

OOltSOOAC 
v9en9112C 004600AC 

004700AC 
004800AC 
004900A( 
005000A( 

~Onl= 005100A( 
• , ,,~ 005200AC 
)/9~9~11r. 005300AC 

005400AC 

~> 
.--'1 

I-'!l> 
0-
-I\) 
1-'
O\W 
_.W 
-4 I 
\01-' 
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"-

~EM8ER NAME CRCCIl 

c 
c 
c 
C 
C 

c 
C 
r 

c 
c 

CE".:'URE 
CRDK_Sv,:CLC <;ItCPCRT SCALAR 

C[NSTdNT (SIN(19.4B CRDK oTR';; 
(RKG,RPn/) -

ITEM-SINE OF PORT SWINGCLT ANGlf 
FS SR- S y;;OLT _ S I "'_ :JOR T 

DECLARE 
CRnK S~CUT COS PCRT SCALAR 

- - - CONSTANT 1(05(19.48 tReK_DTR}); 
(FKG,RPC/' 

ITE~-C[SINE OF peRT SWINGCUT ANGLE 
FSSR-SkOLT_COS_PORT 

DECLARE 
CROK Rq P DEl T A 

C - - SCALAR CCNSTANT t1.369); 
(f PCf) 

'-

~~~=:3~ff:NGENT OF (ELBCW_OFFSEI/L_SHP_ELP) C 
r 

C 
r 

OECLARF 
(ROY p~p ErStLfN 

C - -
SCALAR CONSTANT (1.237); 

(RRPf} 
C 
C 
C 
c 
c 

C 
r 

C 
r .. 
C 

\: 
r ... 
C 
C 
c: 

C 
r 

E 
C 
C 

ITEM-ARCTANGENT CF(ElBOW OFFSET/LENGTH 
FRO' ElP Te WRP) 

f S S R- E F S I L C N . 

DECLARE 
CRDK_DElTA_EPSILCNC~~~\~~T (CRD~ RRP DELTA 

(R~~~~p~5~_EPSll(N1 ; 
ITEM-SUM [F DELT~ AND EPSILON 
FSSR-DElT~_E?SllCN 

DECLARE 
CROK_RATIO_ShEl_CD~b~~~~~~R'CRDK_L_SHF_ElP 

fRi~S~~~9~_RRF_OElTA rRCK_DTR)); 
ITfM-R~TIO OF (l_SHP_ELf/CCSINE DELTA) 
F S SR-RAT IO_SHEl_CDEl 

DECLARE 
fROK RQTIC ELW CEPS SCaL~R 

- - - CCN5TANT (CRCK l ELP WP 

-// 

7 tCS(CRDK_RRP:EPSIl'L"J tfOK_OTR)j 
(RRP ,RPO!) 

ITEM-RATIO OF~ENGTH~F~~nElF TO WRPI ces INE 9 ~ Ep:lI. 
FSSR-R~TIO_ElW_CEPS 

\, 
j 

().onlf 
~W1Jlzr: 

nQnt; 
~8~ 

nonE 
\l.9~3,i·8't 

nOflE" 
'i98 '4?96b-C 

nonE" 
v Q Rt!ijiIJ'~ 

(')on~ 
vgsms,lC' 

norll:" 
~695t-r 

005500af 
005600AC 
005700AC 
005800AC 
00590QAC 
o 06000~ ': 
OOplOOAC 

. 006200AC 
006300Ac 
0D64ooa r 
00650QAC 
(F)6600~r 
006700l\C 
Q06800AC 
006900AC 
007000AC 
007100~C 
007200AO 
001300~C 
.007400AC 
007500AC 
Q01600AC 
007700AC 
007800AC 
00790040 
008001)<\f 
Q08100AC 
008200AC 
008300AC 
0084004(: 
008500AC 
008600AC 
Q08700AC 
008800AC 
008900AC 
009000AC 
009100AC 
Q09200AC 
009300AC 
009400AC 
009500AC 
009600AC 
00970QAC 
009800~C 
009900AC 
010000AC 
OlOlOOAC 
Ol0200AC 
Ol0300AC 
010400AC 
Ol0500AC 
Ol0600AC 
Ol0700AC 
010800AC 
Ol0900AC 
.01l000~C 
OlllOOAC 
O1l200~C 

I-'~ 
o· 
'" I\) 1-'. 
O'.W 
'"W 
~ I 
\01\) 



~. 
v 

~J;..), 
N, 
\ 

MEMBER NA~E CReCiL 
c 

DECLARE 
CRDK UP SW STOP LI~ FIVE SC~L~R CCNS1~NT {+116.61; 

C - - - - ** ADDED feR MAINTAINABILI1Y 
C •• CCUlO NCT EE REJCHEC AT CUMPILE 
C •• AS PART Cf ~N ARRAY 
C 
r 
~ 

JECLARE 
CPOK UP Sh STOP LI~ 8RRAY{6~ SCALAR 

- - - - CCNSTANT (+177.4, -C.6, +157.6, 
+116.4,CRDK_UP_S~_~TCP_Lt~_FIVE,+442.); 

( {FHM,RPO/) 
C ITE~-UPPER SOFTWARE LIM E FSSR-UP_SFTWR_l~T 

C 
C 
C 
r 

C 
C 

CECLARE 
CROK PHI WASHOUT C - - {~~~7tP CONSTANT(O.l CRCK_RTD); 

C 
C 
C 
r 

CP.DK_PH CHotD 
C 
C 
( 
C 
r ... 

ITEM-Pf-41 WASHfUT 
FSSR-PHI_WASHOUT 

CEClARE 
SCALAR CCNSTANT(O.Cl 
(RASn . 

ITEM-PHI HOLD 
FSSR-PH CHeLD 

D EClAI< E 

CR OK_PTO) ; 

CRDK_L_El p~Wy SC AL ~~NSTANT {CFDI<,.R All C_ EUCCEPS 
+ rRDK_l_W~_WY ; 

C (FPC/) 
C ITEM-SUM OF RATIO ElW CEFS AND l WP WY 
C OESC-EXTEND'::O UPP"ERARM LEt\GTH - -
C FSSF-NCNE 
C 
C 

C 
C 
C 
r 

C 

CROK_SWRY_MIN 
OECl~RE 

SCALAR 
E2~~~~~~ 1 HN(CRDK_UP_SvCSTOP _L I M_f IVE 
(RPe/) 

lTEM-$WRV MIN 
F S SP-NCNE 

DECLARE 
CRDK_TACH_GAIN SCALAR INITIAL (1.'; 

C {RYE/} 

.( 

"'1ML# NONF 

¥.9 'JiFJ=! 3 SOC 
\!9I'W5~§q& 
~§3&O( 
..\I9A9~ ~lC; 
\L98d.'~~ '2~ 
MNL# ~ none 

nonE 
~q2C" 

none 
'\'98~96'e 

MMlfl NONE 

MML# NONE 

O1l300~r 
011400A( 
O1l500~r 
011600AC 
O1l700AC 
o 11800~( 
O1l900AC 

·012000AC 
01Z100AC 
012200AC 
012300AC 
012400AC 
012500~r 
012600AC 
012700AC 
012800AC 
012900AC 
013000,U' 
013100AC 
013200AC 
013300AC 
o 13400AC 
013500AC 
013600AC 
013700~C 
013800AC 
013900~r 
0140004C 
014100~C 
014200AC 
014300AC 
014400Ar 
014500AC 
014600A[ 
0147004C 
014S00AC 
0149004C 
015000AC 
015100AC 
015200AC 
015300AC 
015400AC 
015500~r 
0156004C 
0157004f 
015800AC 
015900AC 
016000AC 
016100AC 
016200AC· 
016300AC 
016400~r 
016500AC 
016600AC 
016700AC 
o 16800AC 
016900AC 
OHOOOAC 

I-':t;> 
o· _ f\) 

1-'. 
O\W _w 
--.;j I 
\0 W 



~ 
I..} ... ( 
V\"j' 

MEMBER NAt-iE 
C 

CRDCIl 
ITEM-T ACh GA I N 

C 
C 

DES~-T~~HCMFTEP FILTER G\I~ C(~ST~NT 
F5SR-T.aCf-;_GAII\ 

C 
C 

DECtARE 
CRDK_TACH_Tlr-'E_CCNSTAf\T INITIAL (24.1; 

C (RYE!' 
C ITEM-TACH TI~E 
C DES(-TACHCMETER FIl1ER TI~E C(I\STANT 
C FSSR-T~CH_TIME_[(~~T~NT 
C 
r 

CECtARE 
CRDK TEMP CNY COEF A SCALAR INITIAL (G.31E-4); c - - - lpYE/).. . 

C ITEM-O C~OER COEFFICIENT fOR TEMP CCNVERSION 
[ fSSR-~ 
C 
r , 

DECLARE 
(RDK TE~P (NV rOEf E S(~laR INITI4l (2.22E-4l; c - - - lRYE/) 

C. ITEM-1ST OKOER COEFFICIENT FOR TEMP CONVERSION 
C FSSR-B 
C 
C 

DECLARE 
CRDK TE~P [NY rOEF C sr~LaR INITI~L (1.247E-l); 

C - - - 1RYE/) 
~ ITEM-3RO ORDER ~CEFFI~IENT FeR TEMP C.ONVERSION 
C FSSR-C· 
C 
C 

CROK TO MAX 
C --
C 
C 
r .... 
C 

CRDK SER RES C - -
( 
C 
r 

C 

CECtARE 
SCALAR INITIAL (122.); 

(RYE/) 
ITE~-MAXIMUM VALUE (F TrERMISTER DATA 
FSSR-TD_M~X 

DECLARE 
SCALAR HdTI~L (1150.); 

(RYEIl 
ITE~-RESISTANCE CCN5TANT IN TEMP CALCULATICN 
FSSR-SER_RES 

DECl~RE 
CRCK_1E~P_RES SCALAR INIT[AL (122.t7); 

C (RYE/) 
C ITEM-RESISTANCE C[~5TANT IN TEMP fALCULATICN 
~ FSSR-TEMP_RES 

C 

f. CRDK_K_ TO_F 1 

\ 

C ECLAR E 
SCAL.R INITIAL (9./5.); 

{RYE/) 

'\ 

nonE 
MML#~ 

nonE 
MML#~ 

not"\1;i 
\I.!iu'l~t'~ n i 

nOr1E" 
\19SCP!'3 7ee 

nonE" 
~ 

nonE' 
V98U9375C 

non'E 
V9QIJ.,,76e 

~ 
V98;p!HBC 

017100AC 
017200\[ 
017300AC 
017400AC 
017500AC 
017600AC 
011100AC 

·o11s00AC 
o 11900AC 
018000AC 
018100A(, 
OlB200AC 
018300AC 
018400~( 
018500AC 
018600A( 
Ol8700AC 
DIA800AC 
<H8900AC 
019000AC 
Ol9100AC 
019200AC 
O1'9300AC 
019400AC 
019500AC 
019600AC 
019100A( 
019S00AC 
019900AC 
020000Ae 
020100AC 
020200AC 
020300AC 
020400A( 
020500AC 
020600;\( 
020700AC 
020S00A.C 
020900AC 
021000AC 
021100AC 
021200AC 
021300AC 
OZ1400AC 
021500AC 
021600AC 
021700AC 
021S00AC 
021900,\( 
022000AC 
022100AC 
022200AC 
022300AC 
02t4004C 
022500AC 
022600AC 
022700AC 
022800AC 

1-'> 
0-

- I\) 1-'-
.O\W 
._w 

- -,l I 
.\0 ~ 



I~ 
\,)0, 

.......... "",\' , 

CRCCIl MEMBER NAME 
C 
C 

ITE~-KELVIN TO FaHREN~EIT ~(~VERSION 
CCt\STANT #1 

C 
r 
l. 

C 

C CRDK_K_ Tf1_F2 

r 
~ 

C 
l, ,. 
r 
v 

FS SR-K_ Tf_ f 1 

DECLARE 
SCALtR I~iTIAl t459.6); 

(RYE/) 
TTC~_vclurN Tn ~A~R~~~FfT .''-, C(NSf~~!T~#2"'" ------
FSSR-K_ TC_F2 

DECLARE 
CCRDK_CIST_~XP SCAl:~A5'~ITIAL (C.S5); 

ITE~-CISl EX? ·r 
,~ 

C[ ~VERS ION 

C 
r 

DESC-DISIlNCE EXFCNE~T!Jl SCALE F~CTOR 
FS S R-C 151_ EXP 

c 
c 

CECLAR E 
r CRDK_PH 1_ EX P SCALAR INITIAL {C.95}; 

C 
(PAS!) 

I T E rv- Pi-' I EX P 
r 
'J 

C 
DESC-ANGLf EXPONENTIAL SCALE f~[TOR 
FSSR-PFCEXP 

r 
~ 

C 
OE[l~RE 

CRDK_DIST_WASbOUT SCALAR IhITIAl (2.0); 
C {PAS!) 
C ITEM-DIST WASHOUT 
( DE$C-hASHOUT DISTANCE TClERANCE. FEET 
C FSSR-DIST ~iSHCUT 
C -
f 

DECLARE 
CROK_PHI_FlVBY SCALaR CONSTANT(O.051; 

C (PAS!' 
f ITEM-PHI FLYBY 
C CESC-FlY-BY ANGlF TCLERANCE, CEGREES 
C FSSR-PHI_FLYBY 
C 

DECLARE 
CRDK_DIST_FlY3Y SCALAR INITI&l (1); 

C (RAS/) 
C ITEM-DIST flYBY 
C DES(-FlY-BY DISTANCE TOLERANCE, fEET 
C FSSR-OISl FLYBY C -
C 

CE~l~FE 
CROK_DIS1_HOLD SCALAR IhITIAl (0.2); 

C {P~S/) 
C ITEM-OISl HeLD 
c OESC~P[SITILN HCLD DISTANCE lCLER4NCE, FEET 
C fSSR-CIST_~CLD 

lfi • 'l 

none; 
lL9£tt'O 3 78-f 

nonE 
.:J.9A9 3 7% 

non,; 
",g~92tHC 

no~1;; 

~2q8C 

no t1 E 
V9SbK'2~lG 

("")01'16 
V98#?2Q4' 

("lOY1E 
V9SW'293-Er 

022900~C 
023000AC 
023100~C 
023200~C 
023300AC 
023400~C 
023500AC 
·023600~r 
OZ3700AC 
023800~C 
023900AC 
024000AC 
024100AC 
024200AC 
024300AC 
024400AC 
024500~C 
024600AC 
024700AC 
024800AC 
024900AC 
025000AC 
025100AC 
025200AC 
025300AC 
025400AC 
025500AC 
025600AC 
025100AC 
025800AC 
025900AC 
026000AC 
Olb-LOOAC 
026200AC 
026300AC 
026400AC 
026500AC 
026600AC 
026100AC 
026800AC 
026900AC 
027000AC 
027100AC 
021200AC 
021300AC 
021400AC 
027500AC 
021600AC 
021100AC 
027800AC 
021900~( 
028000AC 
028l00AC 
028200AC 
0283lJOAC 
028400AC 
028500AC 
028600AC 

I-'~ 
Q. 

- I\) 1-'. 
O\W 
-w 
...... I 
\0 VI 



'\J 
Iv." 

V: \ 

MEMBER NAME CRCCIl 
C 
C 

DECLARE 
CCRUK_~AX_DIST (R~~'\.R INITIAL (IOC.l; 

C ITEM-MAX DIST 
C CfS(-M~XIMUM TRaI\lSl1\TICN DIST'\NCE, FEET 
C FSSF-~q) OIST 
r -

c 
(RDK M,\X PH I C - -

C 

CECLARE 
SCALAR J N IT I At (180.); 

fRASn 
ITEf'l-fo'AX PHI 

C 
f 
C 

DESC-~.XIMLM ANGULAR DISTANCE, DEGREES 
F 5 S R- M .~ X_ PHI 

,. 
'-

DECLARE 
CR~K STOP LI~ITINTE(ER INITI~L{25l; 

C - - (RASIa 
C ITEM-STep LIMIT 
C OESC-LIMIT FOR STOP CCUNTER 
C FSSR-7??? 
r 
C 

(RDI< 4?lERC 
r 

OECL'\RE 

~
=~Ai A.R. I N I TI A. U I .0 E - 8 ) ; 
lU{.PJ{ FA S ,~/1' 

rEM-AI' ZERO C 
( 
C 
C 
C 
C 

DESC-AF-IOl ZERO t ANY ABSOLUTE VALUE LESS 
T~AN THIS IS lREATEC AS ZEPO 

FSS!<-NCNE 

C EClARE 
CRDK_L_Mr>M_SWCUT SCALAR INITIAL (2.25/12.1; 

C {~PQ/' 
C ITEte'-LENGTH BETwEE~ MANiPULATCR POSITICNING 
c 
C 
C 

~ECHINISM AND THE S~[NG-OUT JOINT 
FSSR-L_MPM_SWCUT 

r 
~ 

CEClARE 
CCRDK_L_SWOUT_SHY (~~~~)R INITIAL (11.49/1Z.); 

c ITE~-lENGTH BET~EEN SWING-CUT AND 
C ShOULDER yaw JCINT 
C FSSR-l_SWOULSHY . 
r 
C 

DECtARE 
CCRDK_L_WR_EEAP SCA7~~G!~~67tLU2.88 112.); . 

C IT EM-l ENGTH FROM WR I ST ROll TO END 
C EFFECTOR ATTACH peINT E FSSR-l_WR_EF~P 

\ 
I '\ 

j 

nonE 
\LOS,,~ 93-: 028 70CH r 

028800l\C 
028900~r 
029000AC 
029100\[ 
0292004C 

V"\o~ 029300~[ 
• I • n:;;. .029400AC 
~30{)C 029500AC 

029600AC 
029700l\C 
029800AC 
029900AC 
030000AC nOne 030100AC 
030200AC 

'J9~381€ 030300AC 
030400AC 
030500AC 
030600AC 
030700AC 
030800AC 

V1OnJ:' 030900AC 
031000AC 

""~9?'J9C 031100\[ 
031200AC 
031300~C 
031400AC 
031500AC 
031600AC 
031100AC 
0318004[ 
03l900AC 

MMl# NDNE 032000AC 
032100AC 
032200AC 
032300AC 
032400AC 
032500~( 
032600AC 

" 032700AC 
MML# NONE 032800AC 

032900AC 
033000<\( 
033100AC 
033200~C 
033300AC 
033400A( 
033500AC 

MMl# NONE 033600AC 
033100AC 
033800AC 
033900AC 
034000AC 

oiYl -t:' . Q34100 A r 
n _ 034200AC 

034300AC 
~Q~309C 034400AC 

1-'> 
o. -
- I\) 1-'-
O\W _w 
...;J I 
\0 0\ 



N 
"<~"""':;" 

(;"', 

" 

MEMBER NaME ~RD{Il 
c 

CP!)K L l,>,Y v.-R 
r - - -

OECl~RE 

c 
c 
C c 

SCALAR INITIAL t21.t2/12.'; 
( F I< G ,R FD /) 

ITEM-lENGTH FRCM kRIST YA~ 
FSSR-l_wY_WP 

Te liRI S1 ROLL JOINT nonE 

r 
( 
r 

C 
C 
C 

CPDK t SHY 
rcrl lIDC 
tJ 1.... ..... L}-1I'\ L 

SHP S(ALtR I~ITIAL f23./12.); 
{FKG R pc/) 

ITEM-LE~aTH FRC~ <H(ULCER YAh TO ShOULCER 
PITCH JCINTS 

FSSR-L_ S~Y_ SHP 

DECLARE 
CRDK Fl TO IN SCALAR INITIAL 

C - - - ('R.A~.I(FKG,RPCn 
(12.); 

C lTl:"I-f'\CT(P T( C[NVERT FEET TC INCHES 
C fSSR-fT lQ IN C - -
c 

DECLARE 
rRDK F! nFF~FT ~(~l~R I~TTr11 (f.OO/12.J; c - - (fK(yR1V/) 

C ITEM-FLECh OFFSET 
C FSSR-EL_CfFSET 
C 
C 

C CRDK_ SF _x 1 

C 
C 
C 
C 
C 

C CROK_Sf _XlO 
r 

C 
C 
C 
( 

DfCl~RE 
SCALAR T~ITIAL tl.OJO.25); 

tRCC/) 
ITEM-Xl setlE FACI(R 
CESC-SCAIE fACTOR FOR Xl METER SCALING 

FSSR-SCAlE_FACTOR_Xl 

CEClARE 
SCAL~R I~ITIAl (1.0/2.5); 

{peel} 
ITEM-XIO SC~LE F~~TCR 
CES(-S{AlE FACICR FeR XIO METER SCALING 

FSSR-SCAlE_fACTOR_~lO 

CEClARE 
CRDK_~AX_MErER_S{AlE SCALAR INITIAL {l.O); 

C fROo/) 
C ITEM-~lX METER ~AlUE 
C cEsr-~AXIMUM VAlUF CF ~~\LnG METER SCALE 
C fSSR-~AX_METER_S(ALE 
r 
~ 

C 
CEClARE 

CCRDK_Xl_~AX SCAlAiRC6jiTIAltO.IP); 
C ITEM-lOW SC~lE ~\X 

\,LW3~ l:~ 

not'l~ 

\l.2W9 a lli C 

none 
~9am3~ foe , 

()ot"l£ 
~ 9 "0"' 3 ) V;. 

not)E" 
\£9S'_ 39'-

nonE 
'V..9 S3l9 3 '. ~ 

noDE: 
~ 

034500AC 
034600AC 
034700AC 
03480GAC 
034900AC 
035000AC 
035100~C 

,035200AC 
0353004':" 
035400AC 
035500AC 
035600AC 
035700AC 
035800A: 
035900AC 
036000A( 
036100AC 
036200AC 
036300AC 
036400AC 
036500AC 
036600AC 
036100AC 
036800AC 
016900AC 
031000AC 
031100AC 
031200AC 
031300AC 
037400AC 
031500AC 
037600AC 
037100AC 
031800AC 
031900AC 
038000AC 
038100AC 
0382001\( 
038300AC 
038400AC 
038500AC 
038600AC 
038100AC 
038800AC 
038900AC 
039000AC 
039100AC 
039200AC 
039300.:\C 
039400AC 
039500A': 
039600AC 
039100AC 
039800AC 
039900AC 
040000AC 
040100AC 
040200~r 

I-'!I> 
o· 
-I\) 
-I-' -. 
O\W 
_VJ 
~ I 
\O~ 



""4. 

~ 
~. 
\.) 

ME~aER NAME 
C 
C 
~ 

'-
C ,. 

~ROK XIO MIN C - -
r 
C 
C 
C 
C 
r 

CRDC It 
DESC-VALUE fCR CHANGING A~AlOG ~fTER 

~(AtlNG TG XIO RANGE 
FSSR-MtX_RANGE 

DECLARE 
S[~LOR INITIAlfO.17); 

(PCD!) 
ITEM-~IGH SCALE MIN 
DES(-VALUE feR CHA~GING ANALOG 

SCALING Tf Xl RANGE 
FSSR-M IN_R~NGE 

METER 

DECLARE 
rCPDK_SH_PRCX_TCL SCAL~R INITIAL (3.0); 
~ (RRP/) 

noY)~ 
V~3SBe 

non~ 
~~ 

C ITH1-SHOUlDER SINGULARITY PROXIMITY TOLERANCE nonE 
c ~SSR-Sr_PRCX_TCL ~ 
C \J-Q itA .. l 
r 

DECLARE 
CROK_El_pprX_TCL SCILAR INITIAL IS.OJ; 

C (FRP/) 
C ITEM-El8G~ SINGULARITY PRCXIMITY TOLERANCE no()E C FSSR-El PROX TnL c - -
c 

DECLARE 
CROK 8Lh THRESH SCOlIR INITI'l (11.377717B); 

C - - ffNC/) 
C ITEM-BElOh TrRESHCtD FACTOR 
C CESC~eElGW MeTeR SPEED ThRESHOLD 
C FSSR-8ElCW THRESHCLO C -
C 

CEClARE 
CCRDK_MAX_CRNT_ATTN(J~~7iER INITIAL 115'; 
c ITEM-~AXIMUM CUFREhl ATTENUATION 
{ DES{-~INIMUM CURRENT 
~ FSSF-MAX_CURRENT_Al1'EN 

C 
DECLARE 

{RDK (Q~PSE LIM INTEfER INI11~l(I~); 
C - - {RSC/} 
{ ITEM-COARSE LIM 
C DESC-PSC CYCLE CCUNTER-CCARSE 
E FSS~-C(ARSE_lIMIT 

C 

CRDK_VERN_lI~ 
C 
C 
{ 
C 

\ 
/ 

DECLARE 
INTEGER INITIAl(lO); 

(PSC/J 
IT EM-VEI<NI ER LI,., 
DES(-FSC CYCLE CCUNTER-VERNIER 

FSSF-VEP~IER_lIMIT 

v Q floG2C) ~"' r 

SCALING FAcrOR non~ 

~ 

\ 
j 

-' ~. 

non IE' 
1J..9.8~31JC' 

()or>E 
~ 

040300 \( 
0404004C 
040 500 ~r 
0406004C 
040700\{ 
040800AC 
040900AC 

·041000AC 
041100AC 
041200~r 
041300AC 
0414004C 
041S00AC 
041600AC 
041100AC 
041800AC 
041900~C 
042000AC 
042100!\C 
.o42200AC 
042300~C 
042400AC 
042500AC 
042600AC 
042700AC 
042800~C 
042900AC 
043000!\C 
043100AC 
043200~D 
0433004( 
043400AC 
043500AC 
043600AC 
0437004( 
043800AC 
043900\( 
0440004C 
044100AC 
044200AC 
044300AC 
04440CAC 
044500AC 
044600\C 
044700AC 
044800AC 
044900AC 
045000AC 
045100AC 
0452004C 
045300AC 
045400AC 
045500AC -
045600AC 
045100AC 
045800AC 
045900AC 
0460004( 

f-':t> 
o· 
- I\) f-'. 
O'\W _w 
-.:j I 
\0 co 

\, 



'~ 

.~.j 

MEI4i3ER NAME rRC~IL 
r ...
r 

CEClARE 
CRrJK MCDE rH( JtRESI- SC:\LAR INITHl (O.GS); 

C - - - ~A..:sJ F S C ,P yo? , R Q C / ) 
C ITEM-~ODE CHANGE THRESHOLD 
C OESC-JCINT RATE T~RESHClD V~lUF 
C FeR CHANGI~G MODES 
C FSSR-MrDE_r~G_TI-RFS~ 
r 
'" r 

C 
r 

[ECLARE 
CROK cnLNT MAX INTECER INITIJL{3): 

C - - (ReD/) 
C ITEM-COUNT MAX 
C OESC-CYCLE C(UNTER FOR TEST hORD 
C FSSR-C~T~~X 
r 

C 

REQUIRED 

nonE" 
'"V~~~Rr.f G461GGAC 

046200AC 
046300AC 
046400AC 
046500AC 
046600AC 

() O""~ 046700AC 
• fe . 046800AC 

046900~~ 
~~ 047000AC 

041100AC 
041200Ar 
041300AC 
041400AC 
047500AC 
041600-\~ 
041700'<\C 

nonE" Q41~QQ~~ . , u47..,vv~l.. 
MMU/.JSa:fl- .048000 ~r 

048100AC 
DECLARE 048200AC 

CRDK_MAX_ERR_CNT If'-TEG~R kI TI H (2) ; 048300AC 
C {pee, ) 048400AC 
( fTEM-~RR .. \X 048500\r 
C CESC-~\XIMU~ NUMBER CF RCC READ ERkORS ALLOWED 048600AC 
r PHCFE REX GOES INTO ·SlSPEND CONFIGURATION no*,",T-::- 04810DAC 
C FSSR-E~AX . 'Ie 048800AC 
C \jQ2!~ 74-e 048900~C 
C 049000~C 

DEClARE 049100AC 
CRDK FILTCCN SCALAF INITIAl'l); 049200AC 

C - O<HM/) 049300AC 
C ITEM-fIlTCON 049400~C 
( [ESC-fILTER CCNSTAf\T feR CCNSISTENCY C~ECK no~~049500AC 
C FSSR-FI1TrrN n~ 049600AC 
C MML #-~ 049100AC 
r . 049800AC 

CEClARE 
r CRDK_MC IU_ I NTERV /J.l~~~R~T I Al (0.042); 

C ITEM~~CIU~NTERVAt 

049900AC 
050000AC 
050100AC 

C OESC-M(IL INTFRV~l PReCESSING (YCLE TIME nO()~ 050200AC 
~ 050300AC 

. 050400AC C FSSR-MCIU INTERVAL 
C -
c 

C 
r 

C 
C 
C 
( 
r 

C 

CEctARE 
CRDK_ARM_ATTI-'_PT ARRAY(2) VECTOR(3) 

I~ITIAl (679.5,-lOO.33,423.C8, 
67C:;.5,lOO.33,423.08t j 

(PKGI) 
ITEM-1R~ ATTlCI"' P(INT 
DESC-lOCATION CF SHOULDER YAW JOINT 

IN ORBITAL STRUCTURAL FRAME 
FSSP-PORT ATTf PT 

SlR80_ATTP._PT 
STRUrTURAl FR4ME 
ARRAY SUtSSCRIPT 

~ 050500AC 
050600~C 
050100AC 
050800AC 
0509004C 
0510001\( 
051100AC 

ATTACH POINT 
051200AC 
051300AC 
051400AC 
051500AC 
051600AC 
051100AC 
051800AC 

O?:? 
~t::J 
>-11-0 
8~ 
zO 
>-u 
~d 
L (') 

1-05:J >-
Q~ 
2:8 
>--<K1 w 
1-00 
o~ 
Ot-3 
;::J::C: 

t::J 

f-J!t> 
0 0 

-I\) 
f-Jo 
O"\W 
...... w 
...;j I 
\0 \0 



~, ,.: 

IJJ. 
'-~ 

"'1 EMBER N hr."!:: 
C 
C 
C 
r 

C 
r 

c 
C 
C 
C 
r 

C 

CRfW AL -r P :~ -: 1 
C 
C 
C 
C 
C 
C 

CRDK ALT!>A12 C -
r 

c 
c 
c 
c 

CRCCIL 
1 - PORT 

VFCTCR 5UcSCPIPT 
1 - Y 
2 - Y 
3 - l 

~RR W SUSSCR I PT 
2 - STBD 

VECTOR SLES(FIPT 
I - X 
2 - Y 
3 - z. 

rf~L~RE 
8IT(lcl I~IT{AL(PEX·t~AAt); 
.~NC/J 

IT fM- J: ATT ERN 1 
CESC-ALTERNATING BIT PATTERN HI 

FSSR-ALTPATI 

CECLARE 
BIICIt) INITIAL(HEX'S555 1 ); 

(RCe PoNC/) 
ITEM-P~TfERN2 
OFSC-~LTFRNAIING RIT o~TTFP~ l' 

F~~Q-ALJP~T2 

DECLARE 

C 
C 
C 
C 

CROK_C\-'G_1HRESH t!RRAY(6) SCALAR 
INITIAl(2#3E-4,4.5E-4,3#7.8E-41; 
,1.iif'! "I ) ........ 

r 

C 

ITEM~CHANGE Th~ESf 
OESC-ThRESHCLD FeR R~TE CH~NGE 

FSSR-CI-G_ THFE$H 

DECLARE 
CRDK fNCCD TACHO ERR LIM ARRAV(6l SCtLAR 

- - - INITIAL(3#C.1,3#O.2); 
C (RVM/l 
C ITEM-ENCOO TACHe FRR LIM 
C DES(-ENCOOFR lACH(~ETER EFRCF THRESHOLD 
~ FSSR-ENCODER_TAChC_ERRCR_LIMIT 
r 

CErLARE 
CRDK_ERR_THRFSH ftRR~Y(6) SCALAR 

I~ITIAL{2~O.03tO.045,3#C.C7A}; 
C {RH~/l 
C ITEM-ERRTHRESH 
C OESC-THRESHGLD FOR S~OOThED TACH ERROR 
C fSSR-EfR THRESH 
C -
C 

OECLAH E 
C CR DK_HC_M.U_DEF AR~:' ~~~ ~ J~) AlARINH I At (6 #l21l ; 

\ '\ 

,// 

r1 0nF 051900AC 

~ 
iJ52000~r 

V98~ _.C 0'52100AC 
V9.17C 052200AC 
V~8lJ93l8C 052300AC 

• 052400AC 
nOnE 052500AC 

. 052600AC 
05~ 7oo~r 
052800AC 
a5290o~r 
053000AC 
053100AC 
U 5320011C 
053300AO 
053400AC 

n on E 053500AC 
053600.\( 

~ TSIr 053700AC 
o 53800~r 
'053900AC 
054000~C 
054100AO 
054200AC 

nOY'lJ: 05!t300Ar 
054400AC 

~ 'f m1' 054500~r 
054600AC 
054700AC 
054800AC 
054900AC 
055000~r 
055100AC 

(lonE" 055 200A ( 
055300AC 

MML f1 ~ 055400AC 
055500AC 
055600AC 
055700A( 
055800AC 
055900AO 
056000;\( 
056100AC 
056200~D 

M~L# NONE 056300AD 
056400AC 
056500AC 
056600AC 
056700;\( 
056800AC 
05690040':' 

n011I: 057000AC 
057100AC 

MML# ~ 057200AC 
057300AC 
057400A( 
057500AC 
057600A':' 

f-'~ 
o· 
......... I\) 
f-'. 
O\w 
'"'W 
-.::J I 
\Of-' 

o 



~.; , 
~ 

MEMBER N~tvlE 
C 

(ROell 
ITEM-fA~D-CCNT~(LlER MAXiMU~ CEFLECTlfN 

C 
C 
C 
C 
C r 
~ 

C 
C 
c 

FSSR-T~C_~hX_OEFLE(T 
R~C MAX CEFLECT 
1 --TRANSLATI[~ 
2 - TR&NSL'TI(N 
3 - TRA~SLAlI[N 
4 - RCTATIC~ 
5 - RelATICN 
6 - RCTATICN 

DECLARE 
cCRnK_H~_~ULL_oa ~R~:~l~lJ~5~L~R INITr~L{?#8); 

c ITEM-~A~D-CCNTRClLER NULL DEADEANO 
E FSSR-~~~-~Htt-b~~~~~~g 
c 1 - 'TRANstAII(N 
C 2 - RCTATIC~ 
r 

~ DECLARE 
CPDK_INTEGR~l_RU"_lIM ARRAY(6) SC~L~R INlTIAl(6#l2S); 

c (Rv~/' 
C ITEM-INTEGRAL RUN LIM 

. C DESt-ENCODER INTEGRAL RUN LIMIT 
~ fSSR-INIEGRAL_RL"_LI~IT 

( 

C 
r 
" c 
r 
r 
I,., 

C 

c 
C 
r ... 
C 
C 
r 
\., 

C 
C 

C 
C 
C 
( 
r 

DECLARE 
CRDK_J"-H_ f F pR_RA T Iti" tf~:(<<? 18~r~~~; 184 2. 9 ~, 1260.28, 

737.74, 738.14, 737.74); 
{RYE,RNC/l 

ITEM-JGINT GEaR RAllO 
fSSR-JN1_GEAR_RATIC 

CROK_LO_JNT_Llt-' 
DECLARE 

A F R A'1{6) SC ALAR 
INITraL (-175.4, -140.4, +2.4, 

-114.4, -114.6, -440.); 
( R H~ / • 

HEM-lOw JNT LI ftI 
DES(-JCINT ~NGlE LOWER REAC~ LIMITS 
FS5R-LO~_JNT_LMT 

CEClARE 
CROK_LmCS\CSTCP_lI~ ARIU'(61 SrALAR 

I~I1IAL {-171.4, -142.4, +0.4, 
-116.4, -116.6, -442 •• ; 

(RH~,RPO/) -
ITEM-lOW SDfTw~RE LIM 
DESC-JOINT ANGLESCFTWARE STCP LOWER LiMITS 
FS SR-L Oy._SFTWR_LM-i 

nDns-

()O()c 

~6~ "7'~' 59C 

WIL # 'J 01\1 E 

non!; 
.~~c 

TO ytsU'r.1 U 7 C 

nonE 

057700AC 
057800AC 
057900~~ 
058000A( 
05BIOOA.( 
058200AC 
058300AC 
058400AC 

,058500AC 
nr;:Q&..nnll.r v JUV v "...,0",-,.. 

058700AC 
058800A.C 
058900AC 
OS<lOOOAC 
059100~C 
059200AC 
05930ClAC 
059400AC 
059500AC 
059600AC 
059700AC 
059800~D 
059900AC 
o 60000~': 
060100AC 
060200AD 
060300AC 
060400AC 
060500AC 
060600AC 
060700\0 
060800AC 
060900AC 
0610004C 
061100AC 
061200AC 
061300AC 
061400AC 
0615004C 
061600AC 
0611004C 
061800AC 
061900AC 
062000AC 
062100AC 
062200AC 
062300~r 
062400AC 
062500A( 
062600AC 
062100A!' 
062800AC 
062900AC 
063000~e 
063100'C 
0632004,( 

", D63-300AC 
~063400Ar 

'8~ 
~~ 8 o ,._4 
r--: c"''! 

~~9 ,> v 
L~' C o 
.,...,..,.: I--" 
'"'cO 7:---4 ,-, --< 

;,.,1-" ~ 

~' r-~ ...... ~ 

S3~ 
",,0 
6':::j 
::; :~ 
~0 ~ 

t:S 

I-'!l> 
o· 
-I\:) 
I-'~ 
O\\» 
_LV 
--.:j I 
\01-' 

I-' 



~ 
~ 
~ 

f>'H~BER 
( 

~IM';E CRec It 
no~ 

TQ_ ~~~5C 0635004C 
r 
c 

C 
C 
r 
'-
C 
r 
~ .... ,. 
(', 

OFClARE 
CROK ~~N ~TTH PT ARRAY(2) VECTCRI3, 

- - - I~I1IAL{67S.5/12.7-S6.5/12.,410./12., 
c7s.5/12., S6.5/12.,410./12.1; 

(PPC/l 
ITEM-10CATICN OF T~E MFM OS SELECTED ARM 

~ANI9ULATCP prSITlrNING MF~H~NIS~ IN 

T~ lMD 063600AC 
063700,"( 
063800AC 
063900~C 

nOfle 

064000AC 
064100AC 
064200AC 

. 064300AC 
06440')~C 

THE QPBITEP STRUCTURaL FRAME. 
FSSR-~P~ PfRTSTR 

MF~:STRBTI_S~R 
V~' C-84C 
V96l -S.7e 

. S 

064500AC 
064600~( 
064700AC 
064800AC 
D64900AC 

CRDK N 1\[ ill 
C - -

C ECl At: E 
~RRAY{(:1 INTE{;ER 

{f.'HM/l 
ITEM-t-. UNLOADED 
DESC-CCl\SISTENCY 
FSSR-f',_Uf\:LCHED 

INITIAU5) ; 
065000AC 
065100AC 
065200AC 

c 
C 
r 

C 
r 

C 
r 
C 
r 

c 

C 
r 

C 
C 
C 
C 
C 
C 

r 
j:' 

C: 
r 

C 
r 
,.. 
\, 
r 

c 

CR[1K 

C.ECK LIMIT FCR UNLOADED 4RM 

CEClARE 
RFP JNT CF ARFAl[6J SCALAR· 

- - I"TTIAl {.Ce?1,.a8?lf.l~1,.'07,.2Clf.Z01); 
{FfP,R~C/} 

ITEM-JOINT ~NGLF ~(NVERSI(N F~~TOR 
FSSR-JOINl_CF~PPF 

0653004( 
(lOll/;' 065400AC 

·065500AC 
MML# ~ 065600AC 

065700AC 
0658004{ 
065900AC 
066000~,:" 
066100AC 
066200l'.:' 
066300AC 

CRDK_UP_JNT_LlfV 
DECLARE 

ARh.~Y(6) SCALl.P 
I"lTIAt (1.75.4, -2.6, 155.6, 

114.4, llit.fl" +440.'; 

MML# NONE 066400AC 
066500AC 
066600AC 
066700AC 
066800AC 
0669004( 

(PH~/) 
ITEM-LP J~T LIM 
FSSR-lP JNT L~T 
DESC-JC1NT lNGLE UPPEP REACH LIMITS 

nonE 

~
98U535r 

TO C 
T • , L #. T SD 

r: fCLH E 
CROS_AR~_~TTN_LIM ~RRAY(2,61 INTEGER 

INITIAL(CSSS_CCT_98~101~CSSS_CC1_~8510Z,~SSS_CCT_985103, 
CSSS_(OT_985104,CSS~_C(T_S85105,CSSS_CCT_98S106, 
rSSS_(OT_9R5122,CSSS_CCT_985123,CSSS_CCT_985124, 
CSS5_COT_98S12S,CSSS_CC1_9SS1Z6,CSSS_CCT_985127); 

\. 
/ 

UNCI) 
IT=~-ATTENUATIC~ LI~ITS 
FSSR-pnRT JOI~l AllEN LIMIT 

STRati_JC I 1\1_ ~TTE~C U (vi IT 
PCRT 9 SHY 
PCRT,SHP 
PCRT,flP 
PCRT,WRP 
pnn, WRY 

'\ 
j 

V98U5101C 
V98U5102C 
V98U5103C 
V98U5104C 
V98U5·105C 

067000AC 
067100AC 
067200AC 
061300AC 
067400AC 
061500AC 
067600,"C 
067700AC 
0678004( 
061900~C 
068000AO 
068002AO 
068004AO 
068006AD 
068100AC 
0682004C 
068300AC 
068400AC 
068500AC 
068600AC 
068700AC 
068800AC 
068900~r 

f-J;t> 
0 0 

- I\) f-J. 
O\w _w 
-:j I 
\Of-J 

I\) 

i 
/ 



~ 
~ ~ 

rJ 
\ 

ME~aER N~ME 
C 

[R[C!L 
PCRT,,,,,RR 
STBC,ShY 
STBC,SHP 
S18C,ELP 
STP.D,WRP 
STBC,~RY 
Sli3C,WRR 

V9BU5106C 
V98U5122C 
V98U5123C 
V98U5124C 
V98U5125C 
V98U5126C 
V98U512Y 

r 

C 
r 

C 
C 
[ 
C 

C 
r 

C 
C 
C 
C 
C 
C 
r 

c 
C 
r .,. 

C 
C 
C 
r 

C 
C 
r 

C 
r 
c 

C 
r 

C 
C 
( 
C 
r 

C 
r 
C 
C 
C 

GEClARE 
CRDS_RF _t,K~ ARRAY (2 ,(d SCAlAi< 

INTTI~L(CSSS CCT_985242,CSSS_((T_ge~263,(SSS_COT_985244, 
C5SS:CCT_98~245,(SSS_([T_9E5?46,~SSS_CCT_985247, .. 

CRO,) 

CSSS_CCT_98524E,CSS5_CGT_9E5249.CSSS_COT_985250, 
CSSrR~E~19g5251,rSSS_~OT_985252,CSSS_COT_985253); 

ITEM-EIAS F~CT(Rt~CTCR SPEED} 
F S SR-K2_ Sf _PCFT 

K2_ Sf_51 i< Be 
P(RT -

5TBC -

DECLARE 
H FIbS flRhtlyU'} SCALH 

V98U5242C 
TO V98U5247C 

V98U5248[ 
TO V98U5253C 

INliI~L(lSSS e(l 985lt~,lSSS COl ~E5lt4,:SS5 ell 9H5165, 
C55 5:crT:985121, C S S S:CC1,::g Be:; 119, CS 55:COT:985120) ; 

fRYE/} 
IIE~-HA~D-CCNTRCLlER BIASES 
F S SR- Tt-'(_ 2 I~ S 

Fr( EIAS 
Tf< ~N)L·~ T If f\I 
1 - X 
2 - Y 
~ - Z 
RCHTfCN 
4 - PIT': H 
5 - YAW 
6 - ROll 

DECtARE 

V98U5163C 
V98U5164C 
V98U5165C 

V98U5121C 
V98U5119C 
V98U5120C 

CRDS_JNI~~lt~L(~~~~~[~i~~8~~~~!~SSS_(CT_9E51G8,CSSS_COT_9851099 
CSSS_CCT_SP5LLO,CSSS_CCT_9E5l11,CSSS_COT_985l12, 
C5S 5_(CT_ 985128, C S5 S_C,CT_ 985129, CS S5_COT _ 985130, 
CS5f~~~}1985131,[SSS_!OT_98~1?2tCSSS_CCT_9B5133); 

ITEM-JC INT B I ,~s 
CES(-PIAS FOR JCI~l POSITICN FNCODERS 
FSSR-FCRT JOlNT BIAS 

5 T RBD_JC I N1'_ f? 1ft S 
PCRT,~HY 
PCRT,SHP 
P(RT,ELP 
POfn,WRp 
PCRT,lo.RY 
FORT,WRR 
S1BO,SHY 

V9SU5107C 
V98U5108C 
V98USI09C 
V98USIIOC 
V98U5111C 

. V98U5112C 
V98US128C 

. ' .. ~- . 

069000AC 
069100AC 
:)69200AC 
069300AC 
069400~C 
069500AC 
069600AC 
069700AC 
069800AC 
0699004.(" 
070000.\0 
J70002~f) 
o 70004AD 
070006AD 
a 70100AC 
070200AC 
070300AC 
010400AC 
010500AC 
070600~C 
·070100~r 
010800AC 
070900AC 
07l000AC 
071100AD 
071102~D 
071104AD 
071200~~ 
071300AC 
071400~r 
071S00AC 
07l600AC 
01l700AC 
011800AC 
071900~[ 
072000AC 
072100AC 
072200AC 
01230QAC 
072400AC 
072500AC 
072600AD 
072602AD 
0726041\0 
072606AD 
0726086.0 
072700AC 
072800AC 
072900AC 
073000AC 
0131004[ 
073200AC 
073300AC 
o 13400tiC 
073500AC 
013600~r 
073700AC 
013800~r 

O?J 
~: ~ 
~>-lj 
~ .... ~ 
)--~ ~ 
z~ 
>'-:::::. 
>-< '-< 
'- (") 
,.,.;-v ,_ ... 

~~ .Q ,~. 

,.,:: ;:-, 
'-~~ t-3 
1-<r-< 
(f). 

. .---. 
>-< '-" 
~ v -' 
o·~-' 

08 
~ 'tr:, 
~ 

f-':t:o 
o· 
-I\) 
f-'. 
O'\W _w 

...::j I 
\01-' 

W 



~ 
~-
\)O, 

M H1BER N\ME 
C 
C 
r 

C 
r 

C 

~RD( IL 
SlBD,SHP 
SlRC~HP 
51Bt,WRP 
STBlJ,\O;RY 
S12C,WRR 

V98U5129C 
V98U5130C 
V98U5131C' 
V98U5132C 
V98U5133C 

CEClARE 
CRDS_MTR_S?O_TrRESH ARRAYt2,6' SCALAR 

INITIAlfCSSS_CC1_S852S6,CSSS_CQT_S85ZS7.CSSS_COT_985298, 
CS5S_CCT_S85299,CSS5_fCl_985300,CSSS_CGT_985301, 
C5SS_CCT_S85302,CSSS_COT_S85303.CSSS_COT_985104, 
fSSS reT 985305,C555 COl S85306,[555 COT ~85307); 

(F~C/T - - --C 
r 

C ,. 
'-' 
C 
C 

ITEP:-~CTCR SPfED THRESHOLD 
[ESC-PORT AND ST8D MOTOR SPEED THRESHOLD 
FSSR-MOTORSP ED THRESrCLD PORT 

MCTOR-SP EO-THRESHOlD-STRBD 
(AR"JnI~ 1 - -
PORT VS8U5296[-5301r r 

C Slan - V98U5302C-5307C 
r 

OEClARF 
CRDS_Sf_ARM ARRAY{2,6) SCALAR 

IN I TI AU C 5S S_C01_ 985230 ,(SS 5_CC1_ 9 8 ~2 31., CSS 5_CO T._ 985232 9 
rSS5_CCT_q85113.C~SS_(CT_SE5?14,C~SS_C01_9852~5, 
CSSS_CCT_985236,CSSS_CCT_985237,CSSS_C01_985238, 
CSSS_CCT_S85Z39,CSSS_CCT_985240,CSSS_CDT_985241); 

(PNrn r .-
C 
r 

C 
§ 

ITEM-SCALE FACT(R{~CTOF SPEED) 
[ESC-POPT AND STRBC ARM SCALING FACTORS 
FSSR-Kl SF PORT 

p~hlS~:STRBD V98U5230C-523S[ 
c SiRD - V98U5236C-S241C 
r - DECLARE 

CROS_TACH_BIAS ~RRftY(2,6' SCALAR INlTIAl02#0); 
C (~YE/) 
C ITEM-TACHOMETER 81AS 
C FSSP-PCPT_TACH_ElftS 
C SlRBD_TACH_BIAS 
C P[PT,SHY 
C PCR1,SHP 
r PCRT,ELP 
C PCR1,~RP 
C PfRT,kRY 
C PCRT,~RR 
C SlBC,SHY 
( STBCySHP 
C STBD,ElP 
C STBC,WRP 
C SJRC,kRY 
C SlBD,WRR 
C 

CEClARE 
CROS WR TO EE ANGLE ~RMARRAY(2) SCALAR 

- - - - ff\ITIAU-1S.48d9.4St; 
( {PVE/} 

\ 

r1ont5 
V98U5114f 
V98U511 _. 
V98USl C 
V98U5 6C 
V9 17C 
V l18C 
V 5135C 
V 8U5134( 

8U5136C 
98U5137C 

V98U5138( 
V98U5139C 

073900AC 
07400D4C 
074100\C 
074200AC 
074300AC 
074400AC 
074500AC 

_ 074600~r 
074700~O 
Q74702AD 
074704i\O 
074706AO 
074800Ar 
074900AC 
075000AC 
015100AC 
075200~C 
075300AC 
o 75400~r 
075500AC 
075600AC 
015700AC 
075800AC 
075900~D 
075902AI) 
015904~D 
075906AD 
o 76000AC 
016100AC 
076200AC 
076300AC 
076400AC 
076500~C 
076600AC 
076700AC 
076800AC 
076900AC 
077000~f 
017100AC 
017200Af 
077300AC 
077400AC 
077500AE' 
071600AC 
077700AC 
077800AC 
071900A( 
o 78000AC 
018100A( 
078200AC 
078300AC 
078400~C 
078500AC 
078600~C 
078700AC 
078800AC 
078900AC 
079000AC 

f-':X> 
0 0 

-...... I\) 
f-'o 
O'\W -......w 
~ I 
\Of-' 

.j::"" 



~ 
~ 
~. 

.:,,~:. 

~ ':.::; 

•..• ':;<. 
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M E~" i3ER 
C 
1'" 

C 
C 
C 

CU1SE 

N ~ME rRnr H 

'~. n E M-R 01 AT ro 1\ C FEE F R CtJ W R F F RA M E 
FSSR-~R TO EE ~NftE peRT 

WR,:=m:: EE:AI\ GL E: S TR 3D 

eRo_elL; 

none 
MMl#~ 

o~ 
~t=:J 
~""t::j 

8~ zo 
>0 
r-<C! 
""t::j8 

>~ 
Or 
t=:J';:3 
(6~ 

o 1-0 ....... 
0"'" 
OH 
~::a 

- - -- - ~ 

079100AC 
079200AC 
079300:\': 
079400AC 
079500:\C 
019600AC 

...... ~ o· 
-I\) 
...... -
O'\W _w 
~ I 
\0 !-' 

\J1 



~ x 
VI 

./;J 

MEMBER NAME CRE~CO 
C*************************************~**~.*****************************000100AB 
C.****.***** •• *~*** •••• ***~.********* •• *********************************000200\3 C ** **0 0030')A B 
e** **000400AB c*. ~.2.34 DUTPGT hRrTE cc~~onl (eRE Weo) **000500A8 
r** - *.000600A8 
c** CONTAINS OiSCRE1ES FOR PA~El A~Q DF~ANDS TO THE ARM **000700AB 
c** **000800A8 
c** **000900AB 
C.*~.*****.***.***********************.*.*.*****.***********************OOlOOO~B 
e****~*~******.*************.*******************************************0011004B 

C 
r ". 

c 

CRE Meo: 001200AB 
- ~rMFCCL RIGIr; 001300A8 

SEUC'TII'<Y r:RE 'VIce [tJ'T,~ CENSE RIGID: JJl400AB 
1 CREV_WCR01-; - 001500AB 

2 CREV_WDl_SPMH1BInI6', 

DESC-UNASSIGNED; crNTENT 4RBITRlRY 001600AB 
~Ml#- V54U3301J 001700AB 

001800A B 
001900AB 

L C R EV W 0 R 02 , 
C - rESC-UNASSIGNED; CONTENT ARBITRARY 

002000A8 
002100AB 
002200~8 
002300AB 

C 
2 CR.EV_~D2_SPAREl BIT(le), 

C 
1 rp rv _v,TP r,.~, 

C 
r 

2 CREV_v,D~_SPAREl BIl(ie), 
c . 

1 CREV WURD4, 
C -
c 

2 eRE V _ k 0 4_ SPA gEl fit T{ 1 (;) ; 

~Ml#- V54U3302J 

002400AB 
002500~B 

[;ES(-UN~SSIGNED; CCNTENT ~ReITK~RY 002600AB 
~Ml#- V54U3303J 002700AB 

CESC-UN~SSIGNED; CONTENT ~R8ITRARY 
~Ml#- V54U3304J 

002800~B 
002900AB 
003000lB 

c . 

003100AB 
003200AB 
00330aAB 
a03400AB 
003500AB 
003600AB 

0ECLtRE CRE Mea GATA eRE Mcr CA1~-STRUCTURE INITIAL(BIN-O',3IN'O', 
P. T\jT('}t _P '1\,1 (If'! - -

003700~B EQUATE EifER~A~-f~C~Mtil Ie rREV_WCRDl; 
C EQUATE FOR Fees lC LSE AS IIC eUFFER 003800AB 

003900AB 
004-000AB 
004-100AB 
004-200A8 
004300AS 
004400A8 
004500~8 
004600A8 
004700AB 
a04800AB 
004900AB 

C sIRg~~~~~Q~~§-;fII(o_sLerp,EEl CEf\SE R~:~~~2' SCCMPLEMENT JOINT RATE 

c 
c 
C 
c 
c 
C 
c 
c 
( 
C 
C 
C 
C 
r 

C 
r 

2 CREV_JNT_RnE_[E~ANr 8ITlt2), 

DEfoIANDS 
~Mlfl-WOR05-

\oIOR01-
\O;OR09-
WORDll
WORO 13-
WOICOI5-

(RNC/MCIU) 
ITE~-FIXfD-POINT 

\oiRIST ROLL 
WRIST YAW 
WRIST PITCH 
ELBOW PITCH 

TBO 
TBO 
TBO 
TBO 
TBO 
TBO 

005000AB 
JOINT RATE COM~ANDS-005100AB 

005200AB 
005300AB 
005400AB 

SHOULDER PITCH 
SHOULDER. YAW 

0055{){}AB 
005600A8 
005700AB 
005800AB FSSR-JOINT_RATE_CMD_FXPT 

2~ 
e'v d 
----.. !""lj 

E? ~ 
'";-/0 
S .::J 
~ ,--1 
~ '--< 

() 
'"::J ~~ 
~:: 
Q::-, 
>-. ....... 
I...~ -::: 

>-< k;,' 
Co 

--"'""' 
....... '-O'''S! 
C) ,~ -"""'~ 5 

I--'~ 
o· 

....... I\) 
1--'. 
O\LJJ 

....... -I=" 
~ ~ 
\01--' 



~ 

~ (\,"\ 

MEMBER N~~F CRE~(C 
r 

C 
C 
r 
c 
c c 
c 

( 
C 
r 
" 

C 
C 
r 

r 

C 
c 
r 
t 
c 
c 
r 
~ 

C ,.. 
C 
C 
( 
C 
c 
r 

c 
C 
r 
'-' 
C 
C 
C 
C 
C 
C ,.. 
l.-

e 
C 
C 
r -

,2 CREV_W05_SP~REl 2IT(4), 

1 CREv_wr~06, 

2 CREV_JNT_CRf\T_Llt.! BIT{4}, 

Z CR:=.V_ .... ,06_S p :.\REl PITU+), 

2 CREV_RHE_CIIO_ID_CMC i3IH7), 

2 CR[H_~J6_~PJRE2 211(1); 

nESC-FIXEC-POINT JOINT R\T~ fOMM\NOS 
~Ml#- V54K2700J 

OESC-4TTENUATICNS & RATE 
~ML#-WORD6- ' 

WOR08-
WGROIO
WCRD12-
WORD14-
WCHDI6-

tRNC/MCIU} 

V54K2600J 
V54K2500J 
V54K2400J 
V54K2300J 
V54K2200J 

DEMAND If) 
TBO 
Tao 
"SO 
TBD. 
TBD 
TBD 

ITE~-JCINT CURRENT lfMITS-
WR 1ST ROll " , 
wRIST YAW 
WRIST PITCH 
ELBCW PITCH 
SHCULDER PITCH 
SHCULDER YAw 

fSSR-JCINT CURRENT llMfT 
OESC-JDINT CllRRENT l(MITS 
~~L#- V54K2710J 

(RNr/MCIIJ) 

V54K2610J 
V54K2510J 
V54K2410J 
V 54KZ31 OJ 
V54K2210J 

ITf:M-FIXEO-POINT RATE DEMAND If) 
( C(MMANOEO) 

fS SR-R ATE OEMANO_IO CMO 
DESf-FIXFD-PCINT R~TE DEM4NO 

IDENTIfIER 
MML#- V54K2800J 

NONE 
NONE 
NCNE 
NONE 
NONE 

DECl~RE CRE_MeC_SUBTREEl CRE_~C[_SUBTREEl-STRUCTURE{6) INITIAl{36# 
BI1\'OI); 

STRUC TURF CRE_~CC_SL BTRf:: E2 DENSE RIG 10: 
1 CREV WOR017, 

C - DESt-UNaSSIGNED; CONTENT ARBITRARY 
C ' ~Ml#- V54U331 7J 

2 CREV_~OI7_SPAREl BIT{16}, 

\ 

005900A8 
o 06000A R 
006100AB 
o J620')~B 
006300AB 
o 0.640J A R 
006500AB 
006600~B 
0067004B 
o J680:JA B 
006900AB 
001000AB 
Q0710JAB 
007200~B 
Q013001.B 
001400AB 
00750QAB 
007600AB 
007700l\B 
001800AB 
001900A8 
008000~B 
008100A8 
008200AB 
008300AB 
0'J840Oo48 
008500AB 
0086.QOAB 
008100AB 
008800AB 
008900~B 
00900.o4B 
009:10QAB 
009200AB 
009300AB 
009400AB 
009500'\8 
009600AB 
009700AB 
0098Q04B 
009:900AB 
OlOOOOAB 
010100AB 
010200A8 
010300AB 
010400AB 
010500AB o 10600AB 
Ol0700AB 
0108004B 
010900A8 
OllOOOAB 
01110048 
Ol1200~B 
o 11300A8 
011400A8 
011500AB 
011600AB 

1--'> 
0-
-I\) 
1--'
O\W 
--I="" 
-:j I 
\01\) 

/ 



MH1BER N4ME CRE~CC 
1'" O1l700AB . 

1 CQ EV_W(1P018, o It. 800A B ,.. 
OES(-UNASSIG~EO; CONTENT APBITRARY 01l900A13 

C ~Ml#- V54U3318J 01200048 
2 CREV_~018_SPAREl 8IT(lb', 012100AB 

r O12200~B 
1 CREV_WOPD19, 012300AB 

r DES~-UN~SSIGNED; fGNTENT \R8ITR~RY O12400~B 
C "'I'IL#- V54U3319J 012500AB 

2 CREV_WD19_SPAPEl BIT(16), 012600A6 
C O12700~B 

1 CREV_rJOY-,020, 012800AB 
r DESr-UNASSIGNEO; C[NTENT ~RaITR~RY 012900AB ,.. 

tJMt. #- V54U33?OJ O13000AR '- 2 CREV_\D20_S PAPEl 8IT(16), 013100AB 
C O13200~B 

1 CREV_~'H1RQ21, 013300AB 
C CESC-UN!1SSIG'lED; ':CNTENT C\RaITR~RY 013400AB 
C "'Mt#- V54U3321J 013500AB 

2 CREV_~D21_SPARFl 8£T(16), O13600AB 
C O13100~B 

1 CREV_~OPD22, 013AOOAB 
r DESr-UNaSSIGNEO; [ONTENT \RBITRARY 013900AB 
C M,.R#- V54U3322J 014000AB 

.~ C P F= V _ 1,. [) 2 2_ SPA R fIe IT (16 ) , O14100AB 
l 014200~B 

1 CREv_wor023, 014300AB 
r OEsr-UN~SSIGNED; ~ONTENT \RBITR~RY 014400AB ~ 

C I-IML#- V54U3323J 014500AB 
2 CREV_v,D23_SPAREl fHTtl6), O14600AB 

C 014100~B 
~\ 1 CREV_v'lR024, 014800AB 

~ C OEsr-UN~SSIGNEO; {[NTENT ~RBITR~RY O14QOOlB ,. tlMl#- V54U3324J 015000AB 
~, 

L, 

2 CREV_~D24_SPAREl BITt16l, 015100AB 
C 015200~8 

1 CR EV_~'WKD25, 015300A6 
r- OESC-UNaSSIGNEO; CONTENT ~RBITR\RY 015400A8 '-

C t"Ml #- V 54U33 25J 015500AB 
2 CREV_~D25_SPAREl BIH16}, 015600AB 

C 015100A8 
1 CREIJ_\\OR026, 015800AB ,.. OESt-UN\SSIGNEO; CONTENT ~RBITR\RY 015900AB 

C f./I'IL#- V54U3326J 016000AB 
f-'!l> 2 CREV_hD26_5PAREl BIT{16J, 016100AB o· 

C 016200AB 
- I\) 1 CREv_~nRD27, 016300AB f-'. 
0'\ LV 

C DES(-UN~SSIGNED; [GNTENT 'RBITR\RY O16400AB -.,.-
C ~ML#- V54U3321J 016500A8 -.;j I 

2 CKEV_~021_SPAREl BIT(161, 016600AB 
\() LV 

( o 16100~B 
1 CREV_hOPD28, O16800AB 

r , 

OES~-UNaSSIGNED; CONTENT ~RaITR~RY 016900AB 
C flML#- V54U3328J OI1000AB 

2 CREV_WD28_SPAREl BIT(16), 011100AB 
C 011200AB 

C 
1 CREV_v.:OR029, o 11300AB 

DESC-P~CKED DISCRETE ~ORD INOIC\TING 011400\B 



\::., 
~ 
~ 

MEMaER N~ME CRFMCO 
C 
C 
C 

C 
r 

E. 
( 
r 
'" 

( 

f 
( 
r 
, 

C 
C 
c 
r 
c ,.. 
C 

r 
'" r 
r 
r 
v 
r 

C 
r 

C 
c 
c 
c 
C 
r 

C 
C 
C 
r 

t 
r 

C 
r 
" C 
r 
;:. 

,.. 
\.. 

C 
C 
C 
C 
C 
C 
C 

\ 

2 CFEv_\;>D2'9_SPAt<El ants), 
? CREB_{IIAI\_PYlC_4C1 EIT{!), 

2 CRfB_OPR_CMO_ACT R IT{ t j , 

2 CREB_AUTC_1_ACl flTtl', 

2 CREB_AUTO_2_ACT BIT(I), 

2 CR EB_At TO_ 3_AC 1 13 I T( U , 

2 CREf_ALTO 4 ACT Ell(11~ 

THE rfNTRCL MODE 
GPC 

SELFCTEO IN THE017500AB 
017600A8 

~ML#- V54M3329P 01770JAB 
017800.\B 
0179004B 
018000AB 

fRXY /MCILl 
ITF~-MA~UAL AUGMENTED ~L MODE 

SELECTEO DI seRET E 
FSSR-M~~ ~UG Pl MCOE SEL 
DES(-Ml~04l lUG~ENTEn PAYLOAO MJOE 

SELE(Tfn - TRlNSMITTEO Te D&~ 

018100AB 
.018200AB 
018300A8 
0184004B 
0185{)OAB 
018600A8 
018700AB l=SELECTED 

~Ml #-

(RXY/MCIU) 
ITE~-CPERATCR COMMANDED 

DISCRETE 
fS SR-OPR_ {~O_I>10DE_SEl 
fESC-OPERATOR COMMANDEO 

l=SElECTED 

V72X2909J 018800A8 
0189004B 
019000AB 

MODE SELE(TED019100lB 
019200AB 
019300.B 

MODE SELECTE0019400A8 
019500AB 

tJML#- V72X2904J 019600A8 

(RXY/M{IUl 
ITEM-~UTO SEQ 1 MCOE SELECTED 

DJ S':'RETE 
FSSR-AUTO SEQ MODE SEl 
CESr-~UTO~~TI! SEQUENCE 1 MODE 

SELECTED 

019700A B 
019800.B 
Ot99{)OAB 
020000\8 
020100AB 
020200A8 
020300A8 
020400AB l=SEl ECTED 

tAML#- V72X2900J 020500.8 

( R xv n-1 ( I U ) 
ITEM-AUTO SEQ 2 MODE SELECTED 

DISCRETE 
fSSR-~LTr SEQ MODE SEL 
CESC-AUTCqATlt SEQUENCE 2 MODE 

SELECTED 

020600AB 
020700.8 
020800A8 
020900lB 
021000A8 
o 21100AB 
021200AB 
021300AB l=SELECTED 

~Ml#- V12X2901J 021400.8 

tRXY/MCIU} 
ITfM-4UTC SEQ 3 MCOE SELECTED 

01 S(RETE 
FSSR-~UTC seQ ~ODE SEL 
DESC-AU10RATrr SEQUENCE 3 MODE 

SELECTED 

021500.8 
021600.8 
021700A8 
021800A8 
021900AB 
022000A8 
022100A8 
022200A8 l=SELECTED 

~ML#- V72X2902J 022300.B 

(R XY "'-1r I U ) 
ITEM-~UTO SEQ 4 MOCE SELECTED 

DISCRETE 

022400AB 
022500A8 
022600AB 
022700AB 
022800AB 
022900A8 

fSSR-AUTC SEQ MODE SEL 
DESC-AUTC~ATlt SEQUENCE 4 MODE 

SELECTED . 023000A8 
. 023100AB 

V72X2903J 023200~B 
l-=SElECTEO 

M'-'l#-

\ 

I-'~ 
0-
-I\) 
1-'
O\W 

- +="' .....;J I 
\0 +="' 



" ~ 
~ 
,,-"-"'-' 

MEMBER NA~E CREMCG 

C 
r 

c 
c 
c 
c 
C 

r 
~ 

C 
( 
C 
C 
r ..... 

C 
C 
r 

C 
r 
C, 
C 

C 

C 
r 

c 
r 
C 

C 
C 
C 
( 
C 
C 
C 
~ 

C 
C 
C 
C 
C 
C 
C 

C 
C 
C 
C 
C 
C 

2 fREB_TEST_ACT EIT{l), 

2 CREB_Wn29_SP~RF.2 BITtl •• 

2 CPEe_SINGt_JNT_~Cr BITtl}, 

2 CRER_MASTER_ALAR~ BIT(l), 

2 CR[D~~D29_SD~R[1 2IT(I), 

1 C P EV _ v' C p. 03 C , 

(RXY/MCIU) 
ITEM-TEST ~ODE S~LECTED DISCRETE 
FSSR-TEST_MODE_SEL 
CESC-IOlE ~ODE SELECTED 

l=SElECTED 
~~l#- V72X2905J 

(RXY/"ICIlj) 
ITE~-SINGLE MODE SELECTED DISCRETE 
FSSR-SINGlE_JCINT_MODE_SEL 
DESC-SINGLE JOINT MODE SElECTEJ 

1 = S E L EC TEO 
MMl#- V12X2910J 

(ROO/MC lU' 
ITE~-MASTER ALARM DiSCRETE 

b~~~=~~~-~~~+~~-~t~~~-~~~~I~g 
I\NNUNCIATOR 
l=WARNING 

~Ml#- V72X2915J 

(ESC-PACKED DISCRETE WORD USED TO 
DRIVE CAUTION & ~ARNING 
INDICATORS ON THE RMS D&C PANEL 

MMl#- V54M3330P 
2 CREV_IiD30_SPAREl 8IH6), 

2 rREf_PS_TE~P_CAUT_ACT BIT(2), 
(PI1/MCIU) 

2 r]<EB_Sm:H.JARE_ 5T[c) R IT( 1), 

ITEM-TEMP ~~UT!ON {peRT/STSDl 
FSSR-STR8D TEMP CAUTICN 

PORT iEMP ~AUTICN 
CESC-STAR8C~RD-ARM TEMPER~TURE CAUT. 

PDFT ARM TEMPERATURE CAUTtON 
10=STBD,01=P[RT,ll=BOTH. 

~Ml#- V12X2925J 
V12X2931J 

(RHM f RN C ,RQC, RXY fMC I U RG1!-.JU'ciJ 
ITEM-SCFTW~R~ STOP Fl~G 
FS SR-SOFTWARE_STOP _Fl \G 
DESC- SGFTW~RE STOP F L ~G 

l=STCP 
MMt #- V72XZ937J . 

2 eREB_SING_elIUT BITtl), 
Ge-':'tlRHfoI /MC IU) 
. ITEM-SING C4UTION FL~G 

2 CRfB_REACI-_LP-'_CAUl 8IT{t) , 

b~~~=§i~gDE:~H~Nt~birON FLAG 
l=CAUTION 

MMl#- V12X2923J 

023300AB 
023400AB 
02350'JAB 
023600A8 
023100AB 
023800~B 
023900AB 

.024000AB 
0241001.8 
t'\1/."')f\f'\AC 
v~~£. VVI..; u 

024300~B 
OZ4400AB 
024500l\B 
024600A8 
024700~B 
024800l\B 
024900A8 
025000AB 
0251004B 
025200A8 
025300A8 
025400AB 
0255001\8 
0256001\8 
O?'5700~" 
025800A8 
025900l\B 
026000A8 
026100A8 
026200A8 
026300AB 
026400l\B 
026500A8 
026600~B 
026100AB 
026800A8 
026900A8 
027000A8 
0211001\8 
021200A8 
027300AB 
027400A8 
027500AB 
027600A8 
027100AB 
027800AB 
027900AB 
0280004B 
028100AB 
028200AB 
0283001\8 
028400A8 
028500\8 
028600AB 
028700AB 
02880048 
028900A8 
029000AB 

g~ 
~'J [=j 
~I-d 
~~ 
-::;0;0 >0 -;C:::! 
'0 
hj"-1 
'J;>w 
, >-t 
~C--: 
::r:: ~ 
m~ 

o 6"":1 
:::>r-3 
~::q 

t;rj I-'~ 
o· _ t\) 

I-' • 
O\W 

- +="' --.l I 
\0 \Jl 



~ 
(j't 
'0. 

~'H1DER N4MF 
C 

~REMro ~~~fRHM/MCIU) 029100AB 
1TEM~RF~fH LIMIT ~AJTION FLAG 029200AB r 

c 
c 
c 
c 
r 
<.' 

C 
C 
f ,.. 
C 
r 
'. 

C 
C 
C 
C 
r v 
r 
\.. 

C 

C 
; 
r 

C 
r 

C 

C 
C 
C 
C 
r 
~ 

C 

C 

f 
C 
r 

C 
C 
C 

C 
r 

t 
C 
C 
C 
C 

C 
C 
C 

\i 

./ 

F~SR-REACH LIMIT CAUTION FLAG 029300AB 
CESC-Rf~CH-lIMIT-CAUTION-FlAG 029400AB 

l=fnUTION 02950Q~B 
~Ml#- V72X2930J 029600~B 

2 (REB_ECCEPIG_~API\J i3ITlll, . t:/... . . 029.100A.' B 
l~alURHM RNflMfIU) . . ·029800~r 

''ITE .. -EE 1:ERIGID WARN 02<}fi100AB 
fSSR~EF CERIGIO W~RN Fl~G 030000~B 
DFSC-~~~~fFFFCTOR VER(GrDIl~D WARNrNGg~&}gg~B 

~"1LII"" l=~ARNING V72X2926J g~848g~~ 
2 CREB EE R'=L WAJ.<NBIT(U}. . M~. 030. 50. eMS 

-- - . (."i~Xy/lI~RH~~NC~MCIUl 030Q004C 

. ~Ii~:i~c~i~~~~~~~~~~t~AsED wARNI NG 8~gi8g1i 
. FLAG' ... . . 031 DODAB 

l=WARNING. 031100A6 
PMl#~ .. V72X2927J 031200lB 

2 C R E 8 C K CRT C ~ t T B IT { 1 } , . . . . 031 3 OOA B 
- - ~ (~ tt'm{~DO/M~ IUl . 03140(HB 

2 CRE8_CTL_ERROR_CAUT 

J ITEM-CHECK CRT CAUTICN DISCRETE 031500AB 
fSSR-·~t< ':'RT :~UTl(N FL\G' 031600A8 
DE~C-C~!CK ~RlCAUTTc~ FLAG 031106AB 

1=( AUI10N . 03lS00AB 
f"1~L#- V72X29~9j 031900A8 

BITtU, . . 032000AB 
(1lJc'l evm ~/ Me I U ) 

J ITE~-CCNTROl ERROR CAUTION 
032100~B 
032200b.B 
03l300AB 
032400A8 
032500AB 

FSSR-:CNTRDl ERR CAUTION FLAG. 
DESC-C(~TROl-ERR5R C4UTITIN fLAG 

1=( AUTION 
fv'ML#- . V72X2924J 032600A8 

032700A8 
032800AB 

2 CREB_k03C_SPARE2 BIT(l), 

1 CR EV_WORD31 ~ 
DES(-PACKED DISCRETE WORD USED 

TO CRIVE SELECTED TALKBACKS 
UN T~E RMS O£C PANEL. "BITS 
14 THROUGH 22 ARE TRANSMITTED 
Tn THE DSC PANEL. 

~ML#- V54M3331P 
2 CREV_\.o.DJl_SP:~Kq EIT{S), 

2 CREB_RATE_~CLD_AC~ BIT( U 
J~IRXY/MCIUl 
U ~TEM-RATF HOLD SELECTED 

FSSR-RATE HOLD SEL FL4G 
DE S(-R ~ T E-HOl O-SE L1:'C TED 

l=SELECTED 

fLAG 

FL:\G 

0329004B 
0330QOA8 
033100A8 
03320048 
033.300A8 
03340048 
033500AB 
03360048 
0337004B 
0338004B 
033900AB 
03400048 
034100AB 
034200A3 
034300AB 

pH..,L#- V72X2940J 034400'B 
2 CRF.B_lclO_ ~C4lE_~CT BI1( 1), 

(ROO/MCIU) 
ITEM-XIODISCRETE 
FS SR-METER_SC Al_X 10 

0345004B 
0346004B 
034700A6 
034800AB 

f-J;t> 
o· 
....... f\) 
f-J. 
~w 

....... .r=
-..;j I 
\0 ~ 



O::~ 
;"-j :~ 

~ :s 
z9 
~cj 
~ Q 
h::~ r.:::; 
~ ...... ~ 
r ,-
C) ,~ 
~---- ,--; 
...--> ~ 
>--< ~ 
(f) 

........ ,0 
O>::j 
08 
~~ 

t=j 

.~ 

Vj 

'-

MEMBER NAME (RE~CO 
C OESC-METER SCALING IS "TIMES lO~ 
C 
C 

c 
r 
C 
c 
c 
c 
r .... 

C 
C 
( 
C 
C 
C 
r 

C 
r 

C 
r 

C 
C 

C 
C 
C 
r 

C 
C 
C 
C 

r 
C 
( 
c 
( 
C 
r 
,... 
.... 

C 
C 
r -C 
r 

C 
C 

C 

C 
r 

2 (kE8_~[N_RATE_tCl PITtl), 

2 CFFP_',\1)31_SPARF2 PITel), 

1=5CtLI"lG IS no 
MML#- V72X2939J 

(RXY,PJS,RSC/MCIU) 
ITE"'-M I I\I MUM RAT E SEl FCT ED 
fSSR-MIN R~TE fL~G 
DESC-MI~l~UM RATE FLAG 

l=,.INIMUM 
tv'l'v1i.#- V 72X2938j 

2 CREB_ALTO_SEQ_REtDY 811Il}. (RXY,RAS/MrIU) 
ITEM-AUTO SEQUENCE READY 
~SSR-AlTO SEQ RE4DY 
DESC-AUTcRATlt SEQUENCE READY 

FLAG (l=READY) 
~ML#- V72X2941j 

2 CRE8 AUTO SEQ I~ PROG BIT{ll, 
- - - - IRXY,RAS/MCIU) 

2 CRFR_MAN_UhL_ACT BITtl), 

2 CRE5_~AN_EE_ACl fITtl), 

2 CREB_MAN_LOD_ACT BIT(l), 

2 eRE V _ W 0 3 1_ SPA R E 3 R IT( 2 ) , 

1 CRFV_WORD32 BIT{(6), 

ITEM-AUTe SEQUENCE IN PROGRESS 
fSSR-AlTO SEQ INPPOG 
OESC-AUTCRATlt SEQUE~CE IN 

PROGRESS flAG 
l=IN PROGRESS 

MML#- . V12X2942J 

(RXY/MCIU) 
ITEM-~\NU\l AUG OR31TER UNLO~DED 

MODE SELECTED DISCRETE 
FSSR-M'N ~UG ORB UNLC~DED MODE SEL 
DESC-MANUAl AUGMENTED ORBITER -

U~LCAOED MODE SELECTED 
l=SELECTED 

MMl#- V72X2906J 

(RXY/"'4CtUl 
ITEM-MANUAL AUG. EE MODE SELECTED 

FS~R-~l~:~Q~EEE MODE SEl 
OEsr-M~NU~l ~UGMENTEC END-EfFE(TOR 

MOCE SELECTEe 
1= SEI E[ TED 

M~l#- V72X2907J 

(RXY/MCIU) 
ITEM-MArx. AUG. ORB LOADED DISC. 
FSSR-M~N ~UG eRa LC~DED MonE SEl 
DfSC-MANTIAL AUGMtNTEO ORBITER 

LOADED MODE SELECTED 
1 = S E l EC T E f) . 

MMl#- V12X2908J 

- _DESC-UNASSIGNEfr; CCHTENT ARBITRARY 
~t"l #- - V54U33 32 J 

t ._~~ 

034900AB 
0'35000\B 
035100AB 
035200AB 
035300~B 
035400AB 
035500~B 

·035600A8 
0~5700AB 
035800AB 
035900A8 
036000 ~B 
016100AB 
036200AB 
036300AB 
036400AB 
036500AB 
03660'JAB 
036700~B 
036800A8 
036900A8 
031000A8 
037100A8 
037200AB 
037300AB 
031400AB 
037500A8 
0316D04B 
031700A8 
031800AR 
037900AB 
038000AB 
038100AB 
038200AB 
038300AB 
03840048 
038500AB 
038600AB 
038100AB 
038800AB 
038900AB 
039000~8 
039100AB 
039200AB 
039300A8 
039400AB 
039.500A8" 
039600A8 
039700148 
019800AB 
039900AB 
040000AB 
040100AB 
040200~B 
040300AB 
04040048.· 
040500A8 
040600AB 

I-':t> 
0-

......... f\) 
1-'
O'.W 

......... ~ 
~ I 
\0 ~ 

j 

.. --



~ 
\) 

V\ 
I 

N 
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MEMBER NAME CREMCC 

C 
C 

c 
r-

C 
r 

C 
C 
C 
C 

C 

C 
C 
C 
C 
C 
C 
r 
'.. 

C 

C 
C 
C 
C 
r 
\. 

C 
C c 
c 
c 
r 
c 
C 

(. 
r 

C 
r 
l.-

e 
c 
c 
c 
c 
c 
c 

\ 

1 CREV_WDRD33 8IT(16), 

1 CR EV _WflRD14, 

2 CREV_W034_SP1Rfl BIT(1), 

2 CREV_POR_VEL_CMD BITtS), 

2 CREB_WD34_SPARE2 BITtll, 

1 rREV_bl n RD15, 

2 CREV_~035_SPARE1 Bll{7), 

2 CREV_POR_ VEL_.A1L B IT(8), 

2 CREB_W035_SPARE2 8IT(1); 

OESC-UNASSIG~ED; CCNTENT ARBITRARY 
MMl#- V54U3333J 

DESC-eITS 16-23, IN EINARY CODE, 
[C~T~IN THE lINE~RlY 5C~lEO, 
CC~MANDED EE TOTAL RATE 
WHERE THE MSB IS BIT 16, All 
ZFBCS INDICATE A METER READ
iNG OF ZERO AND ALL ONES 
INCICATE A POSITIVE FULL
SCALE METER HEAtING. 

(R f\C/MC IU) 
ITEM-COMMANDED POR RESULTANT 

VElG~ITY .... 
FSSR-CMD paR RESULTANT VEL 
DES(-CGM~AND~O-POINT of RESOLUTION 

RESULTANT VELOCITY· . 
MML~ . . V7~L2934J 

DESC-BllS 16-23 CLNT~IN THE 
~~TU~l FE TDT~LR'TE IN 
T~E FCRM'r SPECIFIED fOR 
wnRD 34, BITS 16-23. 

(RNC/Me lU) 
ITEM-ACTUAL PUR R[SULT~NT 

V ElOC ITY . 

b~~~:~tiD~ERp~I~~L6~N~E~5tUTION 
RESULTANT VELOCITY 

~Ml#- V72l2933J 

OECLARE CRE MCO SUB1FEE2 eRE ~C( SUPTREE2-STRUCTURE 
INITIAL153.eI~tO'.; - - . 

SlRUCTURE CRE_~C(_SLS1REE3 DENSE RIGID: 
1 ~REV_WGR036f 

2 ~REV_WD36_SP1Rn PITt5., 

2 CREV_CIG_LSP_SIGt\ 81HZ), 

DESC-THIS 10 BIT WGRD CONTAINS 
DIGITAL DISPLAY WORD 1 
PARAMETFRS. 

~Ml#- V54M3436J 

(ROD/Me IU) 
ITEM-SIGN FIELDS 

,FS SR-g I ~~t~~:~fg~~ 

\, 

,/ 

V 54M34 38P 
V54U3440P 

040700AB 
040800A B 
0409 OO~B 
041000~a 
041100AB 
041200A8 
041300A8 
04140048 

·041500A8 
0416004B 
041700\6 

g:i~g8t~ 
042000Af\ 
042100AB 
042200AB 
042300AB 
042400AB 
042500AB 
04260QAB 
042700AB 
042800AB 
04Z900AB 
043000AB 
043100l\B 
04320QAB 
043300AB 
043400A8 
043500~B 
043600AB 
043700AB 
043800AB 
043900AB 
044000AB 
044100AB 
04420004B 
044300AB 
04440004B 
044500AB 
044600AB 
044700AB 
044800AB 
044900~B 
045000AB 
04-5100~B 
045200A8 
045300AB 
045400AB 
045500AB 
045600.\B 
045700AB 
045800AB 
0459(}OAB 
04600()AB 
046100AB 
046200AB 
o 463 00 A"B 
046400AB 

I-'~ 
0-

- I\) 1-'-
O'.W 

- +:--:I I 
\0 CD 



~ 
\./\ 

\. \ " 
I 

"''\".\ 

MEMBER NAME CREMCO 
r 

C 
r 

c 
c 
c 
c c 
c 
c 
C 
r 
C 
r 

C 
C 
C 
C 
C 
C 

r 
c 
r 
t 
r 
t 
C 
[ 
C 
r 

r 
l-
I.. 

C 
C r: 
C 
C 
C 
C 
C 

C 

C 
r 
"'" C 
C 
C 
C 
C 

( 

r 

C 

2 CF EV_L If_[.SP _rEC n T"T , ., \ o I."J , -!: , , 

2 CREV_DIG_vSP_Ol 81T(41, 

2 CRfV_DICCSP_02ABIH2), 

2 CREB_,",036_SPARF2 SIT(ll, 

1 CREV_WORD37, 

2 CREV_~037_SPlREl 8IT(5), 

2 CREV_DIG_DSP_02R BIl(2), 

DISPLAY SIGN3 
CESC-SIG~ INBICATCR 

DIGITAL DISPLAY #1 
DIGITAL DISPLAY #2 
DIGITAL DISPLAY #3 

MMl#-

(Pf\C/l-iCIU' 
ITFM-DUTPUT DE(IMAl FIELDS 
F5SR-OISPLAY_DECIM~ll 

V72J2950J 
V72J2955J 
V72J2960J 

OES(-gJ·~~tgi:p~~I~tb~ INDI~HOP 
DI(ITAl DISPLAYhl 
DIGITAL DISPLAY#2 
DIGITAL D!SPLAY#3 

~Ml#- V72J2951J 

(~N~/M~IU) 
ITEM-Dt G IT 1 
FS SR.-DI G IT 1 
DE 5(-0 I G !TAL 

r-'MLI#-

DIGIT Al 
DIGITAL 
DIGIT 1 

(RNC/MCIU) 

V72J2956J 
V72J2961J 

DISPl~Y WORD #1 
01 SPL AY WORD #.2 
DISPLAY WORD #3 

V12U29 52 J 
V72U2957J 
V72U2962J 

ITEM-HALF DIGIT 2A 
FSS~-DIGIT Z (BITS i AND 2) 
OESC-DIGITAL DISPLAY wCRD #1 

DIGIT~L DISPLAY WORD #2 
D.IGIT\l DISPLAY WORD #3 
DIGIT 2 (BITS 1 AND 2' 

MML#- V72U2952J 
V12U29 57 J 
V12U2962J 

DESt-THIS 10 all WORD CONTAINS 
DIGITAL DISPLAY WORD lA, 
lA, AND THEN 3A PARAMETERS 
WHICH ARE A CONTINUATION 
OF TfE DAT~ FIELDS OF 
DIGIT~l DISPL4Y WORD 1, 2, 
~NC THEN 3. 

eRNC/MCIU) 
ITEM-HAlf DIGIT 2B 

046500AB 
046600AB 
046700AB 
046800AB 
046900A8 
047000AB 
047100AB 
047200AB 
047300Ai3 
04740048 
047500AB 
047600AB 
047700AB 
047800AB 
047900AB 
048000AB 
048100AB 
048200AB 
048300AB 
048400AB 
048500AB 
048600AB 
048700AB 
048800AB 
04S900AB 
049000AB 
049100AB 
049200AB 
049300AB 
049400AB 
049500AB 
049600AB 
049700AB 
049800AB 
049900AB 
050000AB 
050IOOAB 
050200AB 
050300AB 
050400AB 
050500AB 
050600AB 
050100A8 
050800AB 
050900AB 
051000~B 
051100AB 
051200AB 
051300AB 
051400AB 
051500AB 
051600AB 
051700~B 
051800AB 
051900AB 
052000AB 
052100AB 
052200AB 

~,i::':: 

'6 
....... J. 
~-' -"_c,,, 

')-/ 

~j <~-
'[) 

"'"=== 0-

~~. 
~ 

I--';t> 
0-
-I\) 
1--'
O\lJJ 

-~ -'I I 
\0 \0 



~ 
v\ 

~. 

MEMi')ER 
( 

NM<1E (REMfO 
,.. 
( 
C 
C 
C 
C 
C 

c 
C 
C 
C ,.. 
c 
C 
C 
C 
C 

C 
C 
C 
r 

r: 
r 

( 
c 
( 
c 

2 CREV_DIG_CSP_03 BI1{4), 

2 CRFV_DIG_CSP_D4 BIT{4), 

C 2 CRfB_WD:H_SPARE2 BITtl); 

FS SR-D I G IT_Z 
DE SC-D I G I T ~l 

DIGITAL 
C [GIT ClL 
DIGIT Z 

t1ML#-

(RNC/Mf IU) 
ITEM-DIGIT 3 
FSSR-DIGIT 3 
DESC-DIGITAl 

MMl#-

DiG IT aL 
DIGIl~L 
DIGIT 3 

(RNC/MC IU J 
ITEM-DIGIT 4 
FSSR-DIGIT 4 
DE S(-O I G Il~l 

CI(;ITAl 
01 GI Hl 
DIGtT 4 

t~MU/- . 

(BIlS 3 AND 4) 
DISPLAY WORD If1 
DISPLAY wORD #2 
OISPLW WCJRD 1$3 
{ a IT S 3 \N f) 4 1 

DISPLAY #1 
DISPLAY #2 
DISPLW #1 

V12U2953J 
V72U2958J 
V72UZ963J 

o 52300AB 
052400AB 
05Z500~8 
052600A B 
052700~B 
0528004B 
052900AB 
05300048 

·053100AB 
053200AB 
0533004B 
053400~B 
05350048 
053600AB 
053700.1\8 
053800AB 

V72U2953J 053900lB 
V72U2958J 054000AB 
V72U2963J 054100AB 

DISPLAY WDRD til 
DISPLAY WORD #2 
DISPLAY WORD #3 

054200~B 
·054300AB 
0544004B 
05450048 
054600AB 
054700AB 
054800AB 
054900AB 

V72U2953J 055000AB 
V72U2958J 055100AB 
V72U2963J 055200AB 

055300AB 

DEfL~RE eRE Meo SUBTREF3 - CRE MCG SU8TREE3-$TRUCTURE(3); 
STRUCTURE eRE fiCO SVHREF4 RIGIC:-

1 CREV WORD42 BIT(16), 

055400AB 
0555004B 
0556004B 
0557004B 
055800AB 
0559004B 
056000~B 
0561004B 
0562004B 
0563004B 

c -
c 

1 CREV_WOP043 81T(16', C . 
r 

1 CREV_WORD44 BIT(16), 
C 
C 
r 

E 
C 
C 
C 
C 
C 

1 CREV_TfST_WQRf BIT(lAI; 

UNASSIGNED; CONTENT ~RaITR~RY 
~~l#- V54U3342J 

UN~SSIG~EC; CONTENT ARBITRARY 
MMl#- V54U3343J 

UN ASS I G NED ; 
t"ML#-

CO~TENT ARRITRARY 0564004B 

C. n,c.'JU.f R Q. C. ,R. N elM ':1 lH 
-'iTPJ-TfST woR'O 
fSSR- TEST _ \<lORD 
DESf-TEST WORD 
tJ~AUI-

V54U3344J 056500AB 
0566004B 
056700AC 
056800AB 
056900AB 

FOP INTERFACE TEST 057000A8 
V72U3050J 05710048 

0512004B 
051300AB 

DECLARE CR~ Men SUBTREE4 eRE MCD SUBTREE4-STRUCTURE 0574004B 
INITIAI{4#8IN'Of); - - 05750048 

c* ••• *.** •• * •• ' ••••• ' •• *.' •• **'* ••• *******.*****************************057600A8 c**** O[WNLI ST COMMENT ( ~RCS .***057700A8· 
c*****************************************************.**************.*.057800AB C. . 051900AB 
f**** WORDl *0.. 05800048 

\ 
/ / 

I-':t> 
0-_ t\) 

1-'
O\W 
_.t:"" 
--..l I 
\01-' 

o 

-//' 



1·1Ef.lRER N1MF CPEMCO 
C 0'58100AB 
C M=V5403301J N=rR~V_~rRC1.~REV_~Dl_SP!RFl T=9 OS8200A': 
C 05B300AB 

r **** ~'l(pr? **** 058400AB 
r 058500HI 
C M=VS4U330?J N=CREV_~CP02.(RE~_~r2_SPAFEl T=9 OS8600AC 
C 058700A.B 
c*** * \<-iflRD3 **** .OS8800AB 
C 05R900\i3 
C M=V54U 330 iJ N=CR.E v_ ~GF;j)3 .. CR EV_ ~ D3_S PAR f 1 T=9 05<1000~C ,. 

059100~B l. 

c**** ",:0;::04 **** 059200AB 
C OS9300~8 
C N=V54U130~J ~=CREV_h[RD4.CREV_WD4_SPAREl T=9 059400AC 
r OS<1500AB 
C **~~* ~'10R05 ***t OS9600AB 
r 059700AB 
C M=V54K2700J N=CREv_JNT_p~Tf_rE~\NC$(l:) T-c - ~ OS9800A.8 
C OS9<100AB 
(t:**tc \'WPD6 **** 060000AB 
C 060100~8 
C M=V54K2710J ~=CRE\ JNT CRNT LINS!l;' T=9 060200AB 
C M=V54K28(''1.1 N=CPE"V=R~T"LDMC=IC_CM8${l;) T=9 06030J~B 
C 060400A8 O¢ r**.:,* \<lCRf":7 ~:*** 060500\8 ·~G 

~\ C 060600AB ~A ~ 
r M=V54K26COJ N=CREv_JNT_RHf_CfIV&NC$(2;) T=9 060700AB G~ , .' '. >~ c~ V\ 

( .I') C 060800AB ·0.u 
v'· ... c**** WCPOB **** 060QOOAB '"7 c\ 

\ r 061000~B ~. 0, 
t M=V54K261CJ N=CRE"_J~T_CR~T_ll~S(?;) T=9 Obll00AB yj~ 
C 061200AB ';70-
r M=V54M33C8P N=(REV_~CRC6.CREV_JNT_~RNT_lIMS{2;) T=~ 061210AC ~~~ '\;:~ v 

C 061220AC 
r **** \t.fORC<J **** 061300AB ' .,"",", 

,.-:: 

C 061400&.8 c-;; (:> 
C N=V54K2500J ~=CREV JNT ~AT[ rE~AND${3;) T=9 061'500AB ',..-0 '~) 
C - - - 061600AB o ~ 

C **** waRDlO **** 061700AB "'~ 
r 061800AB ~j ~ 
C fJ,=V54K251 CJ ~=CRE V_Jt\T_CfH\ T _LI ~$ (3; ) T=C;; 061C;;OOAB 
C 062000AB 
C ,;,** * vWP D 11 **** 062100~B 
r 062200AB ~- f-'7> r M=V5'tK?4 :V) J f\=C RE V_ JNT_ P n E_ DF~ ~NrH 4; ) T=C, 062300AB o· 
C 062400AB -...... I\) 

f-'. 
c**** weRDl2 **** 062500AB O\\..JJ 

C 062600AB -...... +=-
-.l I 

C M=V54K2410J ~=CRE"_JNT_CRNT_ll~$(4;) T=9 062700A8 \Of-' .- 062800AB f-' 

c**** WORe 13 **** 062900AB 
r 063000AB 
G M=V54K23CCJ I\=CRE\i_JI\T_R.PE_OE~AI\O${5;) T=9 063100AB 
C 063200AB c.:,*** ;·WRD14 **** 063300~B 
C 063400AB 
( M=V54K2310J ~=CREV_JNT_CR~T_lI~$(5;) T=9 063500AB 
C 06'3600AB 



MEMBER NAME (RE~CO 

C**** WOR015 **** 063700AB 
C 063800~B 
C ~!-:::V'54K?? COJ N=CRE v_ Jl\T_ PATE_tE 1>' Af'\[${ 6: } 1=9 063900A8 
C 064000A8 
c**** WCROl6 **** 064100'3 
C 064200AB 
( M=V54K 221 OJI\=C RE\I_ JNT_fR NT_l H'tt 6; ) T=9 064300A8 
C .064400~B 
C**** WGRD17 **** 06450048 
C 064600A8 
C M=V54U3317J N=CqEV_W[RD17.{RfV_Wr17_SP~REl 1=9 064700AC 
C 064800AB 
C**** WCRD18 **** 06490068 
C 065008~B 
~ M=V54U3318J I\=CREV_",rRD18.CREV_l-018_SPAREl T=9 g~§}gg~~ 

C*o** WORD19 **** 065300A8 
C 065400AB 
~ M=V54lJ3319J N=CREV_lf<CRDi9.CPFV_WD19_S D AREl T=9 g~§~gg~~ 

c**** WORD20 **** 065700~B 
C 065800A8 f M=V54U3320J N=CREV_~CRC20 .. CREV_W020_SPAREl T=9 g~~6gg~~ 

r**** wnRn?l ~*** 06~lOO'B 
C 066Z00AB 
( ~=V54U3321J N:CREV_hOFD~1.rREV_~D2l_SP!REl T=9 066300'~ 
C 066400AB 
c**** WCRD22 **** 066500A8 

~ C 0666004.8 
.~ C M=V~4U3322JN=CRE~ ~CRD22.(FEV WC?2 SP!REI T=9 066700AC 
'V\ r - - - 066800~a 

(:0! c **** WOfH)23 **'** 066900A B 
.. C 0670004.8 

~ M=V~4U3323J N=CREV_WORD23.CREV_WC23_SPAREl T=9 g~J~gg:i 

C**** W[RC24 **** 06730048 
C 067400AB 
~. M=V54J3324J N=CREV WCR024"CREVWD24 SP~REI 1=9 067500AC 
C - - - . 067600AB 
C*.*. WORD25 *... 06770018 
r 067800~B § M=V54U3325J N=CRE~_~[R025oCPEV_~C25_SPAREl T=9 g~~Zgg:~. 

C**** \WRD26 **** 0681.00AB b?' 
C 06820048 _ro 
C M=V54U3326J N=CREV_\O;OR026 .. CREV_WD26_SPJiREl T=9 068300b.f ~w 
C 068400AB '1';:-
r:**** \<IORD27 **** 1)68500~B \0 ~ 
C 06860048 ro 
C M=V54U3327J N=CRE~_kCRD27.CREV_WD27_SPAREl 1=9 068700&~ 
C 068800AB 
C**** WORD28 **** 068900~B 
C 069000~B 
C M=V54U3328J N=CRE'Li'iCRr2R.CREV_WC28_SP~REi T=9 0691004C 
C 0692004B C**** WCRD29 _... 069300A6 
C 069400~B 

'\ \ \ 



~EMaER N~ME CI<EMCO 
C M=V54M3329P N=CREV ~CRD29.(REV ~D2c SP4REl T-c 069500AC -J C - - , - 06960JA B 
( M=V72XZ9C9J ~=CRE8 MAN PYlD ftCT T=C' 069100~i3 
C M=V72X290 1tJ N=C RE e- (PR-CM[ ACT T=9 06980JAB 
C M=V72X2900J N=CRE~:lLTr_l_l~T T=9 069900 ~ i=\ 

~ ~~~i~~~~g}j ~~~~~~-~b+g-~- ~?i T=9 07DOOO~B 
T=9 070100AR 

~ ~~~i~~~~g~j K~~~~~:~~rf:itiCT T='1 .07020.GAB 
T=9 070300AG 

C M=V72X?910J N=CREe-SINGr JNT ArT T=9 070400A R 
C M=V72X2915J ~=CPEB-MASTf~ AllR~ T=9 i)7050J4B C -- 070600~B 
C**** 'wORD 30 ** o 70100AB 
r 070800AB E M=V54M3330P N=CREV WCRD30.(REV WC30 spaREl T=9 070908AC 
C M=V72X2925J ~=CREB:D5_T[MF_(AU'_AtT${1) T=9 071000AB 
C M=V12X2S31J ~=CREB PS TEMP CAUl ~CT!(?) T=9 071100~3 
( M=V72X2937J I'\=CREP:::: SCF i wAPf_STC15 T=9 071200AB 
C M=V72X2923J N=CREB_SING !~UT 1=9 071300~R 
C M=V72X2930J ~=CREB_RE~CP_LI~_(AUT T=S .o71400~B 
~ M=V72X2926J I'\=CRE2_EE_CERIG k4PN T=<] 071500AB 
C M=V72X2921J ~=CRE8 FE REl ~1RN T=9 o 71600A B 
r M=V72X2929J N=fRE~-CK-rRT-rlUT T=<i o 71700l\ B 

~ 
t M=V72X2 c 24J N=CRER:CTl_ERRCP,_CAUT T=9 071ROOAB 

071900AB 
'J'" c*'*>::* WeRO?l **** 072000~B 

i C 072100AB 
'''-J E M=V54M3331P N=(REV_WCRD31.fREV_W031_SP!REl T=9 072200AC 

012 300a. 8 
r M=V72X2940J ~=CREB R~TE HClf ACT T=9 012400AB 
C M=V72X2939J N:CRfB-YIO ~CalE-ACT T=9 072500AB 
C t.1=::V72X2938J N=CREB:M I'CRATE_ACT 1=9 072600AB 
C t>1=V72X2941J N=CRE B_AUTC_SEC_RE tOY T=9 072700~B 
C M=V72X2942J N=CREe_~lTO_SEC_IN_PR(G 1=9 O'l2800AB 
£ ~=~Z~~~9Q~~ ~=rREE_M~N_UNL ~CT 1=9 072900~B 
\., !"=V I £1\c.9u,.J 1\=CRE8_MM~_EE_Al.. T !=<;) 073000,0. 8 
~ M=V12X290RJ ~=CREf_M~N_loc_aCT T=<:l 073100AR 

o 73200AB 
(' *** * WCRC32 **** 073300AS 
( 073400~B 
C M=V54U3332J ~=CREV_WORC32 T=<1 073500~B ,. 

0>;0 073600\8 
c**>::* WORD33 **** ~~ 073700AB 
C I--'i~ 073800AB 

f--'!t> C M=V54U3333J ~=CPEv_~rFD33 T=9 C:-;j 073900~8 
~b, o· c o 74000A B ....... f\) 

c**** WORC~4 **** 
.... ..--.. :-~~..., 

0741004B f--' • 

~d 0'\ w 
( 074200~B """'.j::' 

~ M=V72l2934J N=CREV_P[R_ VEL_OW T=<) 
'- 0 074300AB ---.l I 

rod O:~ \Of--' 
074400~B W \.-

~ >-< c**** IF/QR D3 5 **** Q ,--< 074'500AB 
( 

1"=9 ~~ 074600\8 
~ ~=V72L293~J N=CREV_POR_VEl_ATl .., 074 700~B r-<"-<; 074800\8 (f),-., 
c**** WORD36 **** '-' 074900AB 
[ l-OI-==j 015000~B 
C M=V54M343fJ N=CREV_ViCRD36.CR£V_WD36_SPAREl${l;) T=9 8;-3 075100AC 
r 

';;d ~. 075200AB 
I::S 



'\; 
Iv

i 
~ 

\ 
./ 

MEMBER N~ME CPE~CO 
~ M=V72J2950J N=CREV_OIS~DSP_SIGN$(l:} 1=9 015300~B 
C M=V72J2951J l\=CR.EV_rIG_OSD_1ECH1;) T=9 075400A8 
C M=V72U2952J l\=CREV_DIG_OSP_Olffl;J 1=9 075500~B 
C 015600\0 
C**** WORD37 **** 075100AB 
( 075800\0 
( M=V72U2953J l\=CREV_CIG_DSF_D2RHl;l T:::9 075900AB 
C076000{B 
C**** WOR038 **** 076100~B 
C 076?OOA8 
C M=V54f'l343RP I\=CRFV_\-'CR036.(RfV_\o.036_SP~f.:Fl<t, (2:) T=9 07A3004C 
~ 07640JAR 
C 1>-1=V72J2955J N=CREV_DIG_DSD_SIG\$(2j) T=9 076500AB 
C M=V72J2956J !\=(REV_CIG_DSF_CECf(2;} 1=9 076600AB 
( M=V72U2957J 1\=~REV_DIG_Csp_nl$t2;l T=9 076700\8 
C 076800AB 
C**** WCRD39 **** 076900AB 
( 077000~B 
~ M=VnU295nJ ~=CREV_DIG_DSP_C2f3i (2; I 1-=9 RHiggi~ 

c**** WQRC4Q ***. 07730DAB 
~ 071400~R 
~ M=V54U3440P N=CREV_wORD36.CP.EV_~D36_SPAREl$(3;) T=9 g~+~gg~~ 

~ ~~~~~~~~~rj ~~~~~~:glg:g~~:f,~g~n~i I t~~ g~+~gg~~ E M=V72JZq~7J ~=~REV_CIG_CSP_CI$(~;} T=S g~~Zgg:~ 

C.*** WCRC41 **** 078100AB 
f 078200~B 
C M=V12U29l:3J !\=CREV_DIG_DSP_D2B${3;1 1=9 018300AB 
C . 078400AB 
C**** WOR042 **** 078500\B 
C 078600AB 
C M=V54U3342J ~=CREV_~(RD42 T=9 078700\8 
( 078800AB 
C**** WORD43 **** 078900'B 
C 079000AB 
~ M=V54U3343J N=CREV_~[RD43 T=9 8l;lgg:R 
r**** WCPD44 **.. 019300A8 
C 019400~3 
C M=V54U3344J f\=CPEV_~ORD44 1=9 079500A8 
~ 07960DlB 
c**** WCR045 **** 079700A8 
C 0198004B 
C M=V72U3050J f\=CREV_TES~_WORD 1=9 019900A8 
C 080000AB 
c***********************************************************************080100\a C****.******' •• *.***~.'.* ••• * •••• '* •••• ** ••• * •• ***.*********************080200AB 
~LrSE ':FF_M[C; OB0300AB 

\ 
\ 

1-'>-o . 
........ I\) 
I-' • 
O'\VJ 

........ .j::'" 
-.1 I 
\01-' 

.j::'" 



~, 

'" '\..~\ 

MEMBER NftME CRFASC 
CRF ASC: CCMP(CL RIGIC; 

C***~****~~~*.·*****.***********·****************~*************** ( ** ,(rlo.'r= F)~C '\ ** 
C::'* A.J. 35 '1JltJf~,~TIC ~~QUENCE (C'1D(['L 5:.TL'UCTuRES >:'* 
coo paYLOAC nEPEN[E~T DAT~ ** 
c** MISSION DEPE~DENT DATA ** 
r** ** 
f** ••• ************** •• ******* •• ********* ••• ****** •• ****t.***** ••• 
( 
r 
\.,. 
r -
r 
~ 

C 
C 

C 

C 
C 

C 
C 

r 
\... 

~ 

C 
C 

C 

r 
'v 

C 
r-
'-
C 
C 
r 

r 
'" 

C 
r 
~ 

AUTC 5[~UENCf hE40EP ~AELE 

STRUCTURE CRF_MISSICN_ID DENSE RIGIC: 

1 U'FS_\'WP01, 
2 CRFS_~Ol_SP~REl 
2 CRFS_~tSSICN_ID 

BIT(8), 
SIl(8); 

M ( S S ION 10 EN T ! F I ER 

STR.UCTURE CRF_AUTO_SEQUENCE_HEADER DENSE RIGW: 

1 CRFS_WORD2, 
2 CRFS_SEQ_lENGTH SIT(S)' 

::Q!=S_ ,)flPH_II\J1)EX RIT{Rl, 

1 CRFS_iWR03, 
2 ~RFS_TR'NS_Ir_TOL BIT(81, 

2 CRF S_RO C I C_ TOl 

1 CRFS WORC4 y 

2 ~RFS_SF.Q_PVLC_ID 

2 CPFS_SEQ_EE_IO 

2 C R F S_ S E Q_ A R,.. _ I f) 

8IH81, 

aHt8l. 

B IH4), 

BIT(4); 

POINT T~BLE 

STRUCTIJPE CRF_PCINl DENSE RIGID: 

1 CRF WOR062~ 
2 ?PFS_PQSITrr~, 

3 (R F ~_p C ~_x 
3 CRF~_PO,_Y 
'3 CRFS_PCS_Z 

2 CRFS ATTITUDE, 
3 eRrs liTO P 
3 CRFS- ATO-Y 
3 CRFS:ATC:R 

INTEGER, 
If\TEGER, 
INTECER, 

It\TEGER, 
INTEGER, 
H:1 EG ER ; 

SEQUENCE LENGTH 

PG[f\TER INTO POINT AND 
PlUSE T~3lES 

lR~NSlATION TClERANCE IN 
INCHES MAXIMUM-12 [NCHES 

ROTATION TOLERANCE IN 
DEGREES MAXIMUM-5 

P~YL(4D IOENTIF1ER 
END EFFECTeR IDENTIFIER 

'RM IOENT If! ER 

PCSITICN COORDINATES OF 
END EFFECTOR TIP-X.Y,Z 

----

OOOlOOAC 
00020::H~ 
000 300AC 
000400~r 
000500AC 
o 00600AC 
000700 ~C 
o 00800AC 
000900~C 
OOiOOO~C 
OOllOOA(" 
001200AC 
001300AC 
001400AC 
001500AC 
OOl600AC 
001100AC 
001800~C 
001900';'C 
0D2000~':' 
002100AC 
002200AC 
002300~':' 
002400AC 
002500~': 
o 02600AC 
002700~C 
002800AC 
002900AC 
003000AC 
003100AC 
003200AC 
003300AC 
003400~': 
003500AC 
003600AC 
003700AC 
003800AC 
003900~~ 
004000AC 
004100~':' 
004200AC 
004300A~ 
004400AC 
004500~~ 
004600AC 
004700AC 
004800AC 
004900AC 
Oa5000~~ 
005100AC 
005200A'.: 
005300AC 
005400AC 
005500AC 
005600~C 
005700 ~:: 
005800AC 

C) ;~.~.' 

~ 
C 
l-' 

Z 
\> 
L ~-.-
l--' '..o. 

> r-' 
"~ 

t=: 
'~, i-< 
W 
;...<~ 

oC:=: 
,-., '. ;sq 
_ l-"" 

t=.: f-J:'> 
0 0 

- I\) f-Jo 
O'\W 
_Vl 
-.l i 
\0 f-J 



'~ 
~ 
\~ 

\ 

MEMBER NAME CRfASC 
C ~TTITUOE COORDINATES OF 
C END EFF. TIP-PITCH,YAW,RCll 
( 
( 
C PAUSE TABLE 
C 
D5~~-;b~ ,Cri~c~~~nGN-ID CRF_fJ:rSSiCN_IC-STRUCTURE INITiAl{ 

DECLARE ~~~=i~+g:~~8t~~~t ~:~~~5~~-s TRUCTUR E (20 l I~n T [AU 
1* 1 *1 DF:C'3<, OECtt', DEft 3 1 , DEC!ll~o/ DECgl S , DE':!l~? OE':'P, 
1* 2 *1 DEC~2"v OEC f 4', DEf i 3 f , DEcsI', DEC~2~, OEC'P, DEC'l', 
1* 3 >.~I CEC'3'~ DEC'6 e

9 OE!:,~3t, DEC'll, DECq·, DEC~lg? DECtp, 
1* 4 *1 O;::C'3', DEC'9 1 , OEC i 3', OE(tl~, CEC'4 1 , DEC~i'if DEC~l', 
1* 5 *1 DEC!3', DECQZ', OEC i 3!, DEC'l:~ OECwP." OECiP, OEC~l~, 
1* 6 *1 DEC'3', CECQ5', CEca]" OEf'P, DEC~O'f DEC'P, DECile, 
1* 7 *1 DECiO', CECi7e~ DtCfO", oEr f o i

9 CE[~J~? CfPP, DEC'P, 
1* 8 *1 DEC'O'? CE':'8~, rEC~ot~ DErllO~, DEC~O#, OEC'P, OE,:,q~~ 
1* 9 *1 OEC§Oi 9 OEC'9g~ CECfO', OEC'Os, CEc~oa~ OEC'1~9 DfCV1@y 
1* 10 *1 DEC~O~, OEC'lO', DECIO~, DEC;O', DEC'O'w OEC~1'7 OEC~P" 
1* it *1 OEC~Oi9 DEC'll', [,E[;O', Ol::r~Olt DEC~Oo? OEC'P~ OE'~l~f 
1* 12 *1 OECtO', OECq2~, DEt.:'~O·? DErIQw, DEC~O'p m=r\Jl~, DE~P? 
1* 13 *1 OEC'C', CECil3 W

t CEC10~~ DEC'O', DEC'Ot, lJEC~P, OEC'l'~ 
1* 14 *1 OEC;Oij, OEC i 14 f , CEC~O~, CECSOi, OECtO ' , DEC i 1 5 ? DEC*l@, 
1* 15 ~'I DF~f()l, CFCil5~t DF:C'fJ~, OEC~O', [lfe~Ct, OE~'li, DEC'!', 
1* 16 *1 DEC'IO', OF.C Q 16', DEetO', DEC'!)!, DEC'O~, CECil·~ DEC'l', 
1* 17 *1 DE~fOl? etC'!1', DEt:'O', DE':*O~, DEetO', OECQ', OECqi, 
f* lR :41 DE.C!lC~, 01:C'18'9 DECiO', DEC'O', OEC·O'w OEC'1'9 OEC~P, 
1* 19 *1 DEC'O', DEC i 19', DECiO*, DEC'Q', CEC 8 0 5 , CECIL!, DEC'l', 
1* 20 *1 DEC'l83~, DECtt8', DE{~O$, DEC'O', DEC.'O·, DECqo, DE"'!.'l; 
DECLARE CRF POINT CRf POIN1-$TRUCTUPE{ZOc) l:NTTIAl{ 
1* 1 *1 -8'01, 2=, -566, ?70, 0, 270, 
1* 2 *1 -1107, 25; -566, 210, C, 210, 
1* 3 ., -llCl, 25, -566, 21e. 0, 0, 
1* 4 *1 -728, 1C, -850, 90, 0 9 135, 
1* 5 *1 -941., 0,-:84, 180, C, 18(h 
1* 6 *1 -619, -212, -SE2, se, at 0, 
I. 7 *1 -680, -341. -sa2, 90, a f o~ 
1* 8 *1 -679, -212, -982, 90 9 C, 0, 
1* 9 *1 -1100, -124. -490~ 210, 50, o~ 
1* 10 *1 -1100, -124, -490, 90, 89, 180, 
1* il *1 -110C, -124, -490, 21C, 50, 0, 
1* 12 *1 -8e7 f 25, -615, 210 1 Of 210, 
1* 13 *1 -ll07, 25, -615, 27C, 0, 210, 
1* 14 *1 -11C1, 75, -615, 27(. 0, 270, 
1* 15 *1 -1001, -90, -490, 270, 315, 270, 
1* 16 *1 -941, -90. -4~C, 270, 31~, 210~ 
1* 17 *1 -1210, -147, -556, 14, 5, 359, 
1* 18 *1 -1210, -147, -556, 14, 5, 359, 
1* 19 *1-i27), -141, -5'56, 14,- 5, 359, 
1* 20 *1 -1270,-147, -'556, 14, 59359, 
1* 21 *1 -1270, -147, -556, 14, 5, 359, 
1* 22 *1 -1270, -lit7, -556~ 1.4, 5, 359, 
1* 23 *1 -1270, -141, -556, 14, 5,359, 
1* .24 *1 -1270, -147, -556 .. L4 t 5, 350:;, 
1* 25 *1 -1270, -147, -556, 14,5,359, 
If;. 26 *1 -1210,.,-1.47, -556, 14, 5, 359, 
1* 27 *1 -.1270, -147, -556, 14, 5, 359, 

'\ 

005900AC 
006000tlC 
006100AC 
006200~: 
006300AC 
0064001\~ 
006500AC 
006600AC 
006700AC" 
006800~C 
006q00~C 
001000AC 
007100~C 
00120DAC 
007300AC 
007400~C 
0075004.C 
007600~C 
00110DAC 
007800AC 
001900AC 
008000AC 
008100AC 
008Z00~C 
008300~f 
o OB40,)4.( 
008500~C 
008600AC 
o 08700AC 
008800~C 
008900AC 
0090DOAC 
009100 ~c 
009200AC 
009300AC 
00940Qb,C 
009500AC 
009600AC 
009100!\( 
009800AC 
009900AC 
OlOOOOAC 
OlOlOOAC 
Ol0200ac 
010300AC 
0104004C 
010500.6.C 
010600AC 
010100AC 
Ol0800~':' 
010900AC 
011000AC 
Ollloo~r 
OH200AC 
O1l300~r 
01l400AC 
01l.500AC 
011600A(, 

-'- '\ 

f-'~ 
o· 
_I\) 
1-'
O\W 
_Vl 
-:: I 
\01\) 



ME:~~atR. N~!'1E ("RF!S( 
1* 28 *1 -1270, -147, -556 9 14, 5, 359 f 01l700AC 
It. 2Q *1 -1170, -147, -556, 14. 5, ~59f 011800AC 
1* 30 *1 -1270, -147, -556, 14, 5, ~5<;, Otl90!)\t.:' 
1* 31 *1 -127C. -147, -556, 14 , 5, 359, 012000AC 
It 32 *1 -1270, -147, -556, 14. 5, 359, 012100AC 
1* 33 *1 -1270, -147, -556, 14, c: 359, o 12200~C J, 
1* 34 *1 -1270, -147, -SSt, 14, 5, ?5S, 012300AC 
1* 35 *1 -127C, -147, -556, 14 v 5, 359, 012400AC 
1* 36 *1 -127J i -147i -356; 1 l. _ :~ ::.<:<;~ 012 500~C 
I ~, n *1 -1270, -147, -556, i4; 5,359, 012600AC 
1* 38 *1 -1270, -147, -55t, 14, 5, :3 5<; , 012700~C 
1* 39 *1 -127C, -147, -556, 14, 5, 35<;, 012800AC 
1* It] *1 -1270, -147, -556, 14 t 5, 359, 012900AC 
1* 41 :','1 -127 \), - 147, - 5 56, 14, 5, ? 59 t ;) 13000 ~r 
1* 42 *1 -127C 9 -147, -556,14, 5, 359, 013100AC 
1* 43 *1 -1270, -147, -556, 14, 5, 35<;, 013200\r 
1* 44 *1 -1270, -147, -556, 14, 5, 35g, o 13300AC 
1* 45 *1 -1270, -147, -556. 14, 5, :3 59, 013400AC 
1* 46 *1 -l27J, -147, -55t, 14, '5 , 359, O13500AC 
1* 47 *1 -17.70, -147, -556, 14, 5, 359, O13600~C 
1* 48 *1 -1270, -147, -556, 14, 5,359, 013700AC 
1* 49 *1 -1270, -147, -556, 14, 5, 359, 013AOOAC 
1* 50 *1 -1270, -147, -556, 14, 5, 35S, o 13900 ~C 
1* 51 *1 -127C, -147. -556~ 14, 5, 359, 0140006.C 
I"':' 52 ""'1 -1270, -147, -556, 14, 5, 35<;, 014100~': 
1* 53 *1 -[27e, -147, -556, 14, 5, 359, 014200AC 
1* 54 ., -121C, -147, -556 1 14, 5, ? 59, 014300AC 
1* 55 *1 -1270, -147, -556, 14, c: 359, o 14400 \~ 

~ 
-, 

1* 56 *1 -l210, -147, -556, 14, 5, 359, o 14500AC 
1\'-, 1* 57 *1 -1270, -147, -556, 14, 5, 359, 014600~r -- 1* 58 *1 -1270, -147, -55t~ 14, 5, 359, o 14100AC 

1* 59 *1 -1270, -147, -55A, 1.4 , 5,359, 014800AC 
1* 60 *1 -1270, -147, -SSt, 14, 5, 359, -- 014900AC 
1* 61 *1 -127C, -147, -556, 14. 5, 359, 015000~r 
1* 62 *1 -127C, -147, -S56, 14, 5 f 359 f O15100AC 
1* 63 *1 -1270, -147, -556, 14. 5, 359, 

O~ 
015200AC 

1* 64 *1 -1270, -147, -556, 14, c:: 35<;, 015300~( J9 :::OR 1* 65 *1 -17.70,-147, -556, 14, 5, 359, ::;::::1-cJ O15400AC 
1* 66 *1 -1270, -1~7, -556. 14, 5, 359, '-<-'.~ O15500~( 
1* 67 *1 -127C, -147, -556, 14, 5, 359, 7' 0 O15600AC 
1* 68 *1 -1270, -147, -556. 14, 5, 359, >0 015700AC 
1* 69 *1 -1270, -147, -556, 14, 5. 359, --<d 015800~( 
1* 70 *1 -1270, -147, -556, 14, 5, 359, ~ (") Ot5900AC 
1* 71 *1 -1270, -147, -556, 14, 5, 359, '7,i 5j 016000~C I-':X> /II. 72 *1 -1270, -147, -556, 14, 5, 359, >>--{ 016100AC ,.-.,~ o· 
1* n *1 -1270, -147. -556, 14, 5, 359, '-<- '- 016200AC _1'0 

1* 74 *1 -1270, -147, -556, 14, 5, 3!:9, L=:';:3 016300~C 1-'-
O\w 

1* 75 *1 -127C, -147, -556, 14, 5,359, ,......l"<\ 016400AC _\.)1 

1*' 76 *1 -1270, -147, -556, 14, '3, 359, "0'J. 016500AC -..:J I 
0 \0 W 

1* 77 *1 -1270, -147, -556, 14, 5, ?59, 1-cJ'-:::j O16600AC 
1* 78 *1 -127(, -t41, -556, 14, 5, 35<;, 0 016100AC 
1* 79 *1 -1270, -141, -556, 14, 5, 359, 01-3 O16800AC 
1* 80 *1 -127G, -147, -S5e, 14, 5, ':l c: C :::otI1 o 16900~C - ~ , , l=:l 1* 81 *1 -1270, -147, -556, 14, 5, 359, 017000AC 
1* 82 *'1-1270, -147, -556, 14, 5, 359, O17100~C 
1* 83 *1 -127C, -147, -556, 14, 5, ,59, 011200AC 
1* 84 *1 -1270, -147, -556, 14, 5, 359, O11300AC 
1* 85 '* 1 - 1 27 0, - t 47, - S 5 6 , 14, 5, 3SS, o 17400AC 

---



14 E W~ [ r ~'i ~ r><l E CRFASC 
1* 86 *1 -1270, -147, -~56, 14, " <59, 017500AC ~ , 
It. 87 *1 -1270, -147, -S56, 14, 5, 35g, O17600~C 
1* R8 *1 -127), -147, -556, 14, 5, 359, 01770DAC 
1* 8 e *1 -1270, -147, -55t, 14, t:: :3 5S, 0178001.":--' , 
1* 90 *1 -127C, -147, -556, 14, 5 7 359 9 O17900~C 
1* 91 *1 -1270 9 -147, -55e, 14, 5, .359, 018000AC 
1* qz '*1 -1.?7'), -147, -556, l. 4. " 'It::c O181.00~C ~, _' -' ~ 9 

1* <:;3 *1 -127C, -1479 -SSe, 1/.., ~ 5~ 359, 018200AC 
1* 94 *1 -i210? -147, -956, i 4, " - , 359 1 O18303~r 
It. 95 *1 -1270, -147 9 -556, 14 ? 5, .359, O18400AC 
1* 9(-. *1 -1270, -147, -556, 14, 5 , ?59, 01850JAC 
1* 97 *1 -t27J, -147, -556, 14, (:: :3 59, O18600!l.': ~ , 
1* 98 *1 -1270, -147, -556, 14, 5, 359, 018700Ar 
I"'f gQ *1 -1270, -147, -55f., 14, 5, 359, O18800~r 
1* 100 *1 -1270 f -147, -556, 14, 5, 359, 018900AC 
1* 101 *1 -1270, -147, -556, 14, 5, 359, 019000AC 
1* 102 ''of -1270, -14 7 9 -556, l4, 5, 359, 0191OO~C 
1* 103 *1 -121C, -147, -556, 14 , 5, 359, O19;)OOAC 
1* lOt;. *1 -127C, -147, -556, 14, 5, 359, 019300AC 
1* 1J 5 *1 -1270. -147, -5:h 14, 5, 359, O19400~r 
1* 1C6 *1 -1270, -141, -556,14, 5, 359 1 O19500AC 
1* 107 *1 -1270, -147, -556. 14t 5, 359, 019600AC 
1* 108 *1 -1270, -147, -5:6, 14, 5, .':1" ~ 019700AC .... _", 
II;: 109 *1 -P70, -147, -556, 14, 5~ 359., 01.9800AC 
!"C' ,_ 1 " '~'I -1270, -147, -556, III ~ 5, 359, O19900A~ 
1* 111 ,.,,1 -t270, -147, -556, 14, 5, 35<1, 020000A' 
1* 112 * 1 - 127 0, - 147, -5 5 {; f 1't, 5, 359, 020100AC 
1* t 1'3 *1 -1270, -1';1, -556, 14, 5, 359, 0202004C 
/1;< 114 *1 -1270, -141, -:;56'1 14, 5, 359, 020300AC 
1* U5 *1 -1270, -147, -556, 14, 5, 35t:; , 020400~C 

:t 1* 116 *1 -1270, -147, -556, 14, 5, 359, 020500Af 
~. /* 117 *1 -1270, -147, -556,14, 5, 359, 020600AC 

1* 118 *1 -1270, -147, -556, 14t >:: 35<19 0201001\{ 

~ 
j, 

1* 11<1 *1 -1270, -141, -556,lft, J:; 359? 020800AC --', 
1* 120 *1 -127C~ -147, -:;'16'1 14, 5, 35<1, 020900AC 
1* i21 *1 -1270, -147, -55t, 1ft, 5, ~5qf 021000'-C 
1* 122 *1 -1270, -147~ -SS6? 14, (:: 359, 021100AC ~, 

1* 123 *1 -1270, -147, -556, 14f 5, 359 1 021200AC 
1* 124 *1 -1270, -141 f -5~6, l4s- 5, 359 9 021300AC 
1",< 125 *1 -1270, -147, -556, 14, 5., 359'1> 021400AC 
1* 126 *1 -1270, -147, -556, 14'1 5, 359, 021500&.( 
/'t.' 127 *1 -1270, -147, -556, 14, 5'1 35<;, 021600AC 
1* 128 * I -1270, -147, '-556 7 14" 5, 359~ 021100AC 
1* 129 *1 -1270, -147, -556, 14, 5, 359~ 02i8004C 

f-J;t> II;:. , ::(,,,,,! *1 -1270., -141, -556, 14, 5, 359, 021900AC o· 
1* l.31. *1 -t270, -147, -556, 14, 5, '359 ? 022000~r '-.-1\) 

1* 132 *1 -1270~-147, -556, 1 4 f 
(:; 359, 022100AC f-J. J' O\W 

1* 133 *1 -1270, -141, -556, 14 f 5 f 359, 022200AC '-.Vl 

1* 134 >('1 -1.270, -141, -5::6, 14, 5, 359, 0223001\r -l I 

I>:' 135 *1 -1270, -147, -556, lIt, 5, 35'), 022400AC 
\0 +:-

1* 13cl *1 -1270, -141, -556, 14, 5, 359, 022500AC 
1* 137 ~'I -1270 t -147, -5:6, 14, 5, 359, o 22 600~C 
1* 138 *1 -1270, -147, -556, 14, 5, 359, 022700~C 
1* 139 *1 -[270, -141. -556, 14, 5, 359, 022800~r 
1* 140 * I - 121 C, - I 4 7 , -556, 14, 5, 359, 022900AC 

'* 141 *1 -127C, -147, -556, 14, 5, 359. 023000AC 
1* 142 *1 -t270, -147f-556~ 14, 5, 35<;, 023100.\f 
1* 143 1;:/-t27C, -147, -556, 14, 5, 359, 023200AC 

\. 
/ 

__ r-_"--' 



MEMRER NAME CRFASC 
1* 144 *1 -1270, -147~ -556, 14, 5, 359, 023300A.C 
1* 145 *1 -1210, -147. -556, 14, 5, ~5q? 02~40Q~~ 
1* 14f *1 -1270, -147, -556, 14, 5~ 359, 023500~C 
1* 147 *1 -1270, -147, -556, 14, 5, 359, 023600AC 
1* 148 1;:1 -1270, -147, -556, i.'t~ 5, 35<1, 023700~C 
1* 149 *1 -1210, -147, -556. 14, 5, 359, 023800AC 
1* 150 *1 -1270, -147, -556, 14, 5, 359, 023900A( 
1* 151 *1 -l270, -147, -556, 14, 59 3=9, 024000~~ 
1* 152 *1 -1270, -147 7 -556, 14, 5, 359, '024100AC 
1* 153 *1 -1270, -147, -556. 14. 5, 159 9 024200~~ 
1* 154 *1 -127), -141, -556, 14, 5, 359, 024300AC 
1* 155 *1 -1270, -147, -556,14,5,359, 02·4400AC 
1* 156 *1 -1270, -141, -556, 14 j 5, 35S, 024500~~ 
1* 157 *1 -1270, -147, -556, 14, 5, 359, 024600AC 
1* l58 *1 -1270, -141, -556, 14, ~, 359, 0247004~ 
1* 159 *1 -1270. -147, -556, 14~ 5, 359, 024BOOAC 
1* 160 *1 -1270, -147, -556, 14, 5, 359, 02490DAC 
1* 161 *1 -127C, -147, -5~6, lit, 5, 359, ()2500J~( 
1* 162 *1 -1270, -147, -556, 14, 5, 35S, 025100A( 
n: 163 *1 -1210, -147, -556, 14, 5, 359, 025200AC 
1* 164 *1 -1270, -141, -556, 14, 5, 359, 025300~r 
1* 165 *1 -1270, -141, -556, 14, 5, 359, 025400A( 
1* 166 *1 -1270, -147, -556, 14, 5, 359, 025500~C 
1* 167 *1 -1270, -f4'7, -556, 14, 5, 359, 025600AC 
1* l~R *1 -1270. -147, -55&, 14, 5, 359, 025100AC 
1* Lb~ *1 -L270, -147, -556, 14, 5, 359, 025800~C 
1* i7e *1 -1270, -147, -556, 14, 5, 359, 025900AC 

, 1* i71 *1 -1270, -147, -556, 14, 5, ~5q, 026000AC 
~:> 1* 172 *1 -127e, -147, -556. 14, 5, 359, 026100AC 
~, It. . 173 * I -1210, -141, -556, 14, 5, 359, 026200AC 
: " 1* t74 *1 -1270~ -147, -556, 14, 5, 35<;, 026300AC 
\].J f* 175 *1 -1270, -147, -556, 14, 5, 359, 026400~C 

1* 176 *1 -1270, -147, -556,-t4, 5, 359, 02o.500AC 
1* 177 *1 -1270, -147, -556, 14, 5, ~59, 026600AC 
1* 1.78 *l -1270, -147, -556, 14, 5, 359 9 026700\C-
1* 17S ., -1270, -L41, -556, 141 5, 359, 026800AC 
1* 18C *f -t270, -147, -556, 14, 5, 359, ~ ~ 026900~r 
1* 181 *1 -1270. -147, -556,14,5, 359, :;:;:,;:"~ 027000AC 
f* 182 ~I -1270, -147, -556, 14, 5, 359, ~8 027100AC 
1* 183 ~I -1270, -141, -556, 14, 5, 359, C);:J 021200,~r 
f* 184 *1 -1210, -147, -556, 14, 5, 359~~b 021300AC 
1* 18~ *1 -1270, -147, -556, 14. 5, 359, ~d 021400~( 
1* 186 *f -127C, -147, -556, 14, 5, 359,;:' d 027500~C 
1* 187 *1 -1270, -147, -556, 14, 5, 359, - 0 027600AC 
I*- l;\ q ,;- I - 127 C, - 141, - ') 56 , 14, 5, 3 '59 , '-::5 ~ . 0277 00 ~ ': 6 .?> 
1* 189 *1 -127C, -147, -556, 14, 5, 35~, ? ~ 027800AC ~~ 
1* 190 *1 -1270, -147, -556,14,5, 359, ;:~ 027900AC O"\W 
1* 191 *1 -1270, -147, -556, 14, 5, 359, ,:.' ,...::; 028000.\('_Vl 
1* 192 *1 -1270, -147, -556,14,5, 35S, ::-:;'-<' 028100AC \2(" 
It: F?, *1 -1278, -147, -556, 14, 5, 359, '-~ r-- 028200AC 
!j,: t<j/t *1 -1210, -147, -556, 1-4, 5, 35<], >-j~ 02fl300~': 
1* 195 *1 -127C, -147, -556, 14, '5, 359, ::.=: : 028400AC 
f* 196 *f -1270, -147. -556, 14, 5, 359, ~2 >--:; 028500-\f 
1* 1<]7 *1 -1270, -147, -550, 14, 5, 35<3, ~-.-' ·028600AC 
1* 198 *1 -127e, -147, -556, 14, 5, 359, 028100AC 
1* 1q9 *1 -1270, -141, -556, 14, 5, 359, 028800.\!:" 
f* 20e *f -1270, -147, -556" 14~ 5, 359), 028900AC 
OF.Cl~RE ':"RFS_P~USE_FL~GS :\RR1Y{l3} BIT(16) INITi'!\U 029000~r 

-.----'-



"+
~ 
",' 

/ 

MEMRER NAME CRFASC 
RIN'llllllLlIIIIClll', 
8[~fllllllllllllllll$. 
i1 P-< ' 1 till 11 1 lIt 11 1 1 1 ' 9 

8 IN tIll 11111111111111 9 

BIN'111l111111111111 e • 
BtNfllllllllllllllllj~ 
BIN'l11l1ll1ll11l11l', 
BIN' 11111 tit 11111 111 ~, 
BI~'lllllllillllllll', 
13 It-..i It 11 i III t 1111 i tIL' ~ 
1IN'lll1111111111111 ' , 
3rN'tllllllllLllllll', 
B p~ tIll tIl 1 1 1 1 1111 1 1 ' t ; 
CLCSF.; 

/ 

u29100~C 
029200AC 
02930,)~C 
OZ9400AC 
029500AC 
029600A.C 
029700AC 
O;>9800AC 
O?9900~C 
0300001.: 
030100AC 
03D200A( 
030300AC 
030400AC 

'\ 
J 

/ 

f-'~ 
o· _ f\) 

f-'. 
O\w 
_VI 
-:j ! 
\0 0\ 



\~~\ 

-'0-. 
" 

V\ 

MEMRER N6ME eRTors 
C*********·***·*******·*·t.*.4~****.****** •• *************** 
c* * 
~* * t* 4.2.36 DISPATChfP CCMoOGl (CRT_CIS) * 
c* * c* THIS CCMFOGl DIRECTS T~E DISPATC~ER TO CALL TfE * 
c* apPROPRIATE M(DUlES BASFO CN THE ~URRE~T C[NFIG- • 
c* UR:'TION. * 
c* * 
C***********·*·*****···**~****~**************************** n lI'Kl Uf) E TEMPlt.1 E C( Eel SPATChfR 
C !!! REAC -THIS !!!!! 
C ~NY PROGRA~ LStNG THIS CC~FC(l (CRIOlS) 
C MUST llSC INClUCE ThE ~(E DIspaTChER TEMPLATE 
C -

CRT DIS: CCMFOOl RIGID; c -
c c ** •• ** ••••• ** •• * ••••••••••••••••••••••••••••••••••••••••• 
C **** DISPAICHFR TABLES **** 
C ***********************.*t~*******.**.*.***************** r 

C 
OE~lAPE tRTD OIS? TBl NAME Foe-STRUCTURE; 
I~ rr: U\ ~ r: r R Tn - 0 T S DA 1 C l-'iFH. F D ( - S TR LeT U R E { 4 U 

( - -
c 
C **** ••••• *.* •••••••••••••••••••• 
C **** TEM~ DISPAICHFR TABLE ~.** 
C * ••• ***t •• * ••••• * •• *.* •••• * ••••• ,. 
C RIT TEMPERATURE ~(~ITCR 

! ,I-<EX '0001' ,8, 
C 
C ROC - DfCICATEO DISPLAY 

1.!-E)(lGCOlf;LC. 
C 
C RNC - ENCODER fUN~TICN 

1,HEX'OCCl',1l, 
~ 

c 
c 
~ 

E~O OF TABLE ENTRY 
O,l-'EX'OOOO' ,0, 

c _ 

1 

4 

7 

10 

C *.****** ••• *.**.**~*.** •• ** •• **. 
C **** reLE OISPA1CfER TABLE **** 
C ****.***** ••••••••• *.** •••••• *.* 
~ 

E RKG - KINE~~TIC 051\ GEN. 13 
l tHE x '0001 • ,1 , c r RFP - pas IT IC!\ bOlC- 16 
1,HEX'OCOl',5, 

C 
C RHM - ~EALTf ~CNIT(R 19 

1,t-'EX'CCC1' f7, 
c 

1 

2 

3 

4 

I) 

6 

7 

INITIAL ( 

O!;:O 
~t=J 
~"" 8;:d 
Zo 
>v 
r~ o 
""~ >8 
0[-< 
~ ........ 
i,.-"; r-3 

SKi 
o 

'V>-=j 
o 
OH 
.~~ 

t=J 

.-----

OOOlOOAA 
000200AA 
OJ0300AA 
000400~ ~ 
000500AA 
ODObOOA A 
000700~ ~ 
000800 AA 
000900AA 
OGIOOO~~ 
OOllOOAA 
001200~~ 
001300AA 
001400AA 
OJl500AA 
OC1600AA 
001700~~ 
001800AA 
OOi900AA 
002000~~ 
002100AA 
002200AA 
002300AA 
002400AA 
002500A~ 
OJ2600AA 
002700AA 
002800AA 
002900AA 
003000AA 
003100AA 
003200AA 
003300AA 
003400AA 
003500AA 
003600~A 
003700AA 
003800AA 
003900AA 
004000AA 
004100AA 
004200AA 
004300AA 
004400AA 
004500AA 
004600AA 
004700)\ A 
004800AA 
004900AA 
005000A~ 
OOSlOOAA 
005200AA 
005300AA 
005400AA 
005500AA 
005600A~ 
005700AA 
005800A~ 

I-':X> 
o· _ f\) 

1-'. 
O\w 
-0\ 
..o..:J1 
\01-' 



MEMRER N1ME CRTeIS 
( RIT TE~PERATURE ~ONITOR 22 8 00590()~~ 

1,HEXfCOCl' f'l, 00600DA .~ 
r o 061 OO~ ~ 
( RTV - TOT~l VELOCITY 25 9 006200t-.A 

1 , l-- EX § 00 C 1 ',9 , 00630JAA 
C OJ6400AA ,. ROO - OEDICATfD DISPLAY 28 10 006500AA , 

Id-iEX'CCOlf,lC 9 006600~~ 
C 006700AA 
( RNC - ENCODER FUNCTiCN ~ 1 1 t OQ6800~ ~ 

1,r-;EX'CCC1' dly o 06900AA 
C 007000A~ 
C E1\I'J CF TABLE ENTFy 34 12 OJ1100AA 

C,I-E)(fOOCO',O, 007200A~ 
C 007300AA 
r 007400AA 
C 007500AA 
! ******** •• ** ••••• * •• ~.*.* ••••• ** O'J7600AA 
C :/0::** SINGLE DISPATCHER TAeLF **** 00770;)!U. 
C .~**.***.**.* ••• * •• *** ••••• *.* •• 001800AA 
C 007900A~ 
C RKG- K[NEMATICCATA GE~. 31 13 008000AA 

1 ,HEX 'Joel', 1, 008100AA 
C 008200AA 
r QrD - CrSITfCN HOLC 40 14 OG8300AA 

I ,f'ExtOCOl j ,5, 008400AA ,. 
008500AA t RSC - SfNGLE JCINI C(~TRnL 43 15 008600AA 

1,hEX'OOOl',6, 008700AA 
C o 08BDaH, 

~ 
C RHM - HEALTh MONITOR 46 16 o 08900A A 

1 ,H EX' co C 1 ~ y 7 f 009000AA 
~ C 009100AA " . 

,. RIT - TEMPERATLFE ~(NITOR 49 17 009Z00AA 1\ - 1 ,HEX·OCCl' ,$3, OJ9300A ~ 
C 009400AA 
C RTV - TOTAL VELOCITY ~2 18 009500~,~ 

1,HEX'OCC1' ~9, 009600AA 
C 009700Afl. 
C ROO DEDICATED DISPLAY -55 19 009800AA 

1,I-'EX'OOOl',10, 0099QOAA 
C OlOOOOAA 
": RNC - fN":CDER FUNCTICN 58 "'20 OlOlOOAA 

l~HEX'OOOI',llf OlO200AA f-'!J> ( OlO300AA o· 
C END OF TABLE - SINGLE tl 2L OlO400~~ 

_ i\l 

O'tHEX~JCCO',O, O10500AA 1-'-
o\w ... OlO600AA _0\' 

'-
C 010l00AA -'l I 

\Of\) 
r DI0800AA 
t ****.******************-******** OlO900AA 
C *~** MANUAL DISPATC~ER TABlE **** OllOOOA 4-
C-*************.··**·'************ o 1l1OO!\~ 
C OH200AA 
C RKG - KINEM~Tlr C~T~ GENo e4 22 O1l300.~~ 

1,HEX'CCGl' ,l r O1l400AA 
(' O1l500AA 
C RJS - HA~D C[~TR(LLER 67 23 O1l600AA 

\ 



~\ 
~ 

'?--
~ 

MEMBER NA~E (ReCCT c.***.***_ •••••••••••••••••••••••••• * ••••••••• *** •••• *******************000100AB 
c* *000200AB E: A.2 .. 37 prJ~ CCl\STAi\15 U::M!=rCL (CRf_CCTl :ggg~gg~~ 

c* *OOOSOJAB 
C* ITEMS UP[ATABlE ev TM SPEC *000600"'S 
C '* *000700 ~8 c* WHEN UPDATING lHIS CC~P((L, UPO~TE BeTH THE V~l0ES 4ND THEIR *000800AB 
r* '~r-RQFSF(NfjING ieiS . >l<f'lnI1Cf'I{\J\R 
c* ~L''"'_ <. • *oo16oo~B 
C* *001100AB 
C************ •• ***.* •• **, •• ** •• ,.,.****.*.*******************'**********001200AB 
CRC_C[T_CU~MY: EXTER~8L (OMPOCl; 001300lB 

C-*****. RE~LACES FeR CU~~Y INITI~L VALUES 001400AB 
REPLACE OU~ SCAl B)~C.O"; 001500lB 

CREPLACE CUI'CHH EYI1C"; ggl~gg~g 
o INCLUDE CSSrOTR 001800lC 

CLOSE CRe COT DU~MY; 011600AB 
eRC_CrT: tCMFrCl RIGle; 011700AB 

C Ol1800~B 
REPLACE CRCV_FIF.ST_SC~UP EY flCPSS_Tf<NS_RATE_PYU':_SEl_CRS$!l)l1; 011900A8 

f 012000A8 
C 012100AB 

c 
c 
c 
( 
c 
r 

C 
r 

C 
r .. 
C 
r 

c 
c 
c 
C 
C 
C 
r 
C 

DECLARE 012200AB 
CRSS TkNS RATE PYle SEl CRS ~RRfY(6) SCALAR INITIAL{CS5S COT 931600, 012300AB 

- - - - - ~l~!~~gl~~~~~ti: gt~ig8:1 
C555_(OT_937614, 012700~B 
CSSS COT_937615); 01280018 

- 012900A8 (PJS,RlS,STM/STMl 
ITEM-PYLO MAX TRANS RATE (CARSE 013000AB 

013100AS 
013200~B 
013300~B 
013400A8 
013500AB 
013600AB 
013700AB 
013800AB 
013QOOAB 
01400018 
014100A8 
014200AB 
014300A8 
014400AB 
014500AB 
01460018 
01.4700A8 
014800AB 
014900A8 
Ol50QO-AS 
{H5100AB 

CESC-SElE(TEr. P~VlOA[ ~AxrMU~ RESULTANT TRANSLATION 
RAlE - CC~RSE 

FSSR-SEL_FL_1FA~S_RATE._CC~RSE 

DECLARE 
CRS5_POT_R~TE_PYLD_S~L_CRS ~PK\Y(6) S~:\L~"R 

(PJ~,R~S,ST~/ST~) 
ITEM-FYLD MAX ReT RATE COARSE 
[ESC-SELECTED PAYlCAC ~AXIMUM 

Rb1E - CO~RSE 
FSSR-SEl_PL_RCT_RATE_CC4RSE 

V93R7600C 
V93R1611C 
V93R1612C 
V93R16t3C 
V93R7614C 
V93R7615C 

INITI~L(~SSS COT 931601, 
(55S:COr:931621, 
CSSS COT 937622, 
C55 $-COr-937623 , 
CSSS:COT:931624, 
CSSS_COT_937625l; 

RESULTANT ROTATION 

-cn5200~B 
V93R760lC 015300AB 
V93R1621f 015400~B 
V93R7622C 015500A8 

I-'!J> 
0-
- i\) 1-'-
~w 
--.;j 
-.;j I 
\01-' 



~\ 
\\ 
~ 

MEMBER NAME CRccer 
C V93R7623C 

V93R7624C 
V9 3R 7 625C 

c c 
c 

C 
r 

C 
r 

t 
r-
C 
C 
r 

C 
r ... 
C 

r 

c 
c c 
C 
r 

C 
C 
C 
C 
C 
C 

C r 

C 
r 

C 
C 
C 
C 

\ 
~/ 

tECllRE 
CRSS_TRNS_R~TE_PYlD_SEl_VRN apR!Y(6t SCALAR 

!i<JS,~ltJ/ST~) 

INIIIAl(~~~~:~gI:~~~~~~: 
CSSS_COT_931632 1 

~~~~:~g~=~r~%~t 
CSSS_CCT_9316351; 

ITEM-SEL PL TR~NS RiTE VERNIER 
OE5C-SELECTED P~Yl(A[ ~aXIMUM RESUlTA~T 

RlTE - VERNIER 
~SSR-5EL_PL_TRANS_RATE_VEF~IER 

TRj,NSLATION 

CECtARE 
CRSS_RrT_PfTF_~vtO_5FL_VRN ARRAY(61 SCALAR 

(RJS,STM/ST~) 
ITEM-SEL PL RlT RAIE VE~NIER 
[ESC-SELECTED PAVLCAD ~AXIMUM 

R~TE-VERNIER 
FSSR-SEL_PL_RCT_RATE_VERNIER 

V93R1605C 
V93R163lC 
V<J3R7632C 
V93R7633C 
V93R1634C 
V93R7635C 

INITIAlICSSS_CCT_937606, 
CS5 5_COT _ 937641 f 

C SSS COT 937642, 
CS55:C01:937643, 
CSSS COT 931644, 
C555:COT:931645.; 

RESULTANT ~CTATION 

V93R7606C 
V93R1641C 
V93R1642C 
\l93R1643C 
V93R7644C 
V93R7645C 

DfCLA!<E 
CRSS_TPNS_RATF_Pl_SEl_VRN_C(~ ARFAY(6} SCALAR 

INITI1LfCS5S_COT_966141, 
CSSS_COT_96b742, 
CSSS COT 966143, 
055S:001:966144, 

tg~~:~gi:~~~~4~j; 
(RJS,~1M/ST~~ 

ITEM-SEl PL TR1NS RaTE VERN reM 
DSSC-SELECTED PAYlCAC MAXIMUM COMPONENT 

RATE - VERNIER 
FSSR~SEl~PL_TRA~S_RA'E_VERN_CCM 

\ 

TRANSLATION 

V96R6741C 
V96R6142C 
\/96R6143C 

015600AB 
015700~B 
015800AB 
015900A.i3 
016000AB 
016100AB 
Ot6200AB 

·016300AB 
0164006.8 
0165004B 
o 16600 ~B 
016700AB 
0168001.a 
016900A.B 
OHOaOAB 
017100A8 
017200AB 
0113001.8 
017400AB 
017500AB 
Ot7600AB 
017700AB 
011800AB 
011900AB 
0181)00\B 
O!8l{)OAB 
018200AB 
018300AB 
018400AB 
018500AB 
018600AB 
018700AB 
o 18800A8 
018900.6.B 
019000AB 
019100A8 
019200AB 
019300AB 
019400AB 
019500Aff 
01960048 
019100AB 
019800AB 
019900AB 
020000AB 
020100AB 
020200~B 
020300148 
020400AB 
020500~B 
020600AB 
020700AB 
02~BOOA8 
OZ0900AB 
021000AB 
021100A8 
021200~B 
021300AB 

I-':t> 
o· _ I\) 

1-'
O'\W 
--'I 
-'I I 
\01\) 



~ 
;:-.,." 
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MEMRER NAME CRCCCT 
r 

C 
r 

r 
" 

( 
c 
C 
r 

t 
( 
r 
c 
r ... 
C 
r 

r 

C 
C 
C 
r 
'"' r 
C 
r 

C 
r 

C 
r 

,.. 
C 
C 
C 
C 
C 

CEClARE 
~RSS_R(T_R'TE_PL_SEL_~RN_rCM ~PFAY{61 

(PJc,S1~/STM) 

S~ ~L ~R 

V96R6144C 
V96R6145C 
V96R6746C 

INITIAl(CSSS eeT 966760, 
(555=CO,:966761, 
::SSS COT 966762, 
C55S=(Or:966763, 
C555_CCT_966764, 
C5SS_(CT_966765); 

ITEM-SEl PL pel P~TE VERN (eM 
CES~-SElECTED paVLCiC M1XIMUM 

FATE - VEFNIER 
FSSR-SEl_PL_RCT_RATE_VERN_CC~ 

CCMP(NENT RCT~TICN 

V96R6760C 
V96R6761( 
V96R6 76 2: 

DtCt~~E 
CRSS_l~~S_P1TE_Pl_SEl_CRS_~(M ~PR:1Yt61 

(RJS,5TM/STi"l) 

V96R6763C 
V96R6764C 
V96R6165C 

SC ~l ~ R 
INITIAL{CSSS_COT_937650, 

(,SS5_C01_931651, 
CSS 5_COT_ 931652, 
CS55_(OT_937653, 
CSSS_COT_937654? 
(5S5_COT_9316551; 

ITEM-SEt Pl TRANS RATE CCARSE CO'4 
CESC-SElECT~D PAYLCAC ~AXIMUM Cn~PCNENT 

RH': - (('~RSE 
TRANSLA HON 

f S SR- SEL PL_ 11< ~1\S_RATC CC.~ RSE_CCM 

CECl~RE 
~RSS_kLT_K~Tt_PL_SEl_~RS_~CM ARF~Y(6} 

{RJS,S1f"/STtJj 

V93R7650( 
V93R7651C 
V93R7652C 
V93R1653C 
V93R16l54C 
V93R1655C 

srlL ~R 
INITIALCCSSS_CCT_966860, 

CSSS_CCT_966861, 
CSSS_COT_966862, 
CSSS_CCT_966863, 
~SSS_(OT_9668641 
CSSS_COT_g6(865); 

ITEM-SEl Pl R[1 RATE C(~RSE CeM 
[ESC-SELECTED PAYlC~O M'XIMUM COMPONENT 

RATE - (O~RSE 
ROTATION 

f SSP - S E l_ P L _ P C 1_ R A 1 E_ C CAR S E_ C C f'! 
V96R6860: 

021400AB 
021500AB 
021600AB 
021700~3 
0218004B 
021900\.B 
022000AB 

,02210JAB 
022200AB 
022300AB 
022400.\B 
022500AB 
022600~B 
022700AB 
OZ2800~B 
022900AB 
023000AB 
023iOOAB 
023200AB 
023::004B 
023400AB 
023500AB 
023600AB 
023700AB 
023800.~8 
023900AB 
024000AB 
024100AB 
024200AB 
024300AB 
024400~B 
024500AB 
024'600AB 
024 700AB· 
024800~B 
024900~B 
025000AB 
025100AB 
025200AB 
025300AB 
025400AB 
025500AB 
025600AB-
025700AB 
025800AB 
025900AB 
026000AB 
026100A8 
026200~B 
026300AB 
026400AB 
026500AB 
026600AB 
026700AB 
02680048 
026900~B 
027000A8 
0?7:ty?",a 

s-s 
~ 7\j, 
(:;). ';;J 
~O 
£, c:J 
'V'- C. 
C". 0 

>-j'Cd 
'V'-~ 
p~ 
CSr-3, 

,r« f-' ~ 
G 0 'f\) v 0 _ 

>-j I-::j ~~'" 
o '_~ r--H~! 
U.,..,-< \Ow >;:It?j 



" ~ '-J 

~, 

~ 

MEM3ER NA~E (RCeGI 
r 

C 
r 

C 
r 
r 

C 
r -c c 
c 
C 
f 
C 
r 
'-
C 
r 

C 
r 

C 
r 

t 
C 
{: 
C 
r 

C 
[" 
C 
C 
C 
r 

C 

DECLARE 
CRSS_~I_TFM~_lIM APFAYI2~) SCtllflR rNITI4l{~~~~:~~~:~~~~~~: 

(F I1 ,SlM/ST~) 
ITEM-HI TEMP LIMIT 
DESC-rfGH TE~PERATURE LIMITS 
FSSR-PCRT HIGH LIMIT LED 

POP 1-1-11 GH-l I ~ rr-AE E 

~i~~~:~ig~:tI~li:k~8 

[SSS rCT 96679?, 
(S~S:CCT:966193, 

ml~~ilmmH 
[SSS COT 966802, 
CSS~:COT:C;66803, 
CSSS_COT_966804 t r s S S_CCT _ 966824, 
CSSS_COT_966825, 
CSSS_COT_ 966826 f 
CSSS_COT_966821, 
(" SSS_COT _ 966828, 
CSSS_CCT_S66829, 
[SS5_(DT_966830, 
CSSS COT_966834, 
C5SS:COT_966835, 
(" 5S S_COT_ 966836 '1 

CSSS COT 966837 f rSSS:COT:C366838;; 

V96R6861C 027200AB 
V96R6862C 027300AB 
V96R6863[ 027400lB 
V96R6864C 021500A8 
V96R6865C 027600AB 

027700~B 
027800A8 
'021900~B 
028000AB 
02810046 
0282006.8 
028300AB 
028400A8 
0285004B 
028600AB 
028700A8 
0288001l.B 
0289004B 
02900048 
029100A8 
029200AB 
029,00 ~B 
029400AB 
029500~B 
029600AB 
029100A8 
029800A8 
029900AB 
030000AB 
030100AB 
030200!\B 
030300A8 
030400A8 
030500A8 
030600A8 
030100~B 
030800AB 
030900~a 

V96T6790C 031000AB 
V96T6191C 031100AB 
V96T6792C 031200A8 
V96T6193C 031300A8 
V96T6194C 031400A8 
V96T6195C 031500A8 
V96T6796C 031600AP 
V96T6800C 031700A8 
V96T6801C 03180048 
V96T6802C 031900A8 
V96T6803f 032000~B 
V96T6804C 032100A8 
V96T6824C 032200A8 
V96T6825C 032300A8 
V96T6826C 03240048 
V96T6821C 032500A8 
V96T6828C 03260048 
V~6T6829C 03210048 
V96T6830C 032800A8 
V96T6834C 032900A8 

\ , 

f-':> 
Q. 

....... t\) 
f-'. 
O\w ....... ~ 
-.;j I 
\0 +=" 



~ 
~ 

" 

~EMBER NAME CRCCCT 
C 
C 
C 
r 

r 
~ 

c 
r 

C 
C 
r 
'-' 
C 
C 
C 
r 

C 
r 
y 

C 
r 

C 
r 

C 
C 
C 
C 
r 
;:. 
\, 
r 

C 
r 
'.. 

C 
r 

C 
r -

CECtARE 
CRSS_LO_TEvP_lIM ARPAYI24' SCALAR 

(RI1,S1f1ISTM) 
ITEM-LO TEro LIMIT 

rNITIAl(CSSS_C~T_966808f 
C S S S_C(JT _S 66 8 09 , 
C SSS_CLT _ S66 81.0, 
CSS<;_COT_(j66811 , 
':"SSS_CGT_S66812, 
CSSS_COT_966813, 
CSSS_COT_S668147 

~~§§:~gt:~~~§ U: 
c SSS_~,CT _ <:;66819, 
CSSS_CCT_ CJ66820, 
CSSS_CQT_S66821, 
CS5S COT 966841, 
CSSS:COT:966842, 
CSSS_COT_ 966843, 
CSSS_COT_966844, 
C SSS COT <;66845 f 

CSSS:CCT:S66846, 

t~~~:tbt:~~~~~6; 
CSSS_CfH_966851, 
CSSS_COT_CJ66852, 
CSSS_COT_966853, 
':"SSS_CCT_966854); 

OESC-L(~ TEMPERATURE LIMITS 
FSSF-PORT_LO~_LI~IT_lED 

PORT lOW LIMIT ARE 

~ i~~g:lg~: [i ~ I+:k~ ~ 

o';d 
':0 ;;::; 
~, ~~ 
Q ':;-J 
~/ Q 
,~ .-1 
"- '-" 
,.-" --' '-, 

C 
"......-: ~ .... 

c8 
7,.-1 

: .. ~ 
~_ A 
,0 

~, ~ 

::-..• ~ 
,..} 't-...... 

~ 

V96T6835C 0330004B 
V96T6836~ 0331004a 
V96T6837C 033200AB 
V96T6838C 033300AB 

033400~B 
033500AB 
033600~B 
.033700~B 
033800~B 
033900A8 
034000A8 
034100AB 
034200AB 
034300AB 
034400AB 
034500AB 
034600AB 
034700A8 
034800AB 
034900AB 
035000AB 
035100A8 
035200~B 
035300AB 
035400AB 
035500AB 
035600AB 
035700AB 
035800A8 
035900~8 
036000A8 
036100AB 
036200A8 
036300AB 
036400~B 
036500A8 
036600A8 

V96T6808C 036100AB 
V96T6809~ 036800A8 
V96T6810C 036900AB 
V96T6811C 037000A8 
V96T6812C 037100A6 
V96T6813C 037200AB 
V96T6814C 037300A6 
V96T6817C 037400A8 
V96T6818C 03750048 
V96T6819C 037600A8 
V96T6820C 03770048 
V96T6821C 037300AB 
V96T684iC 037900A8 
V96T6842C 038000AB 
V96T6843C 038100AB 
V96T6844C 038200AB 
V96T6845C 0383GOAB 
V96T6846C 038400AB 

'V96T6847C 038500AB 
V96T6850C 038600AB 
V96i685iC 038100A6 

f-J:t> 
o· _ i\) 

f-J. 
O\UJ 
_-.1 
-.1 I . 
\0 \.Jl 



~ 
"J 
~ 

MEMBER NAME CRtecl 
r 

C 
C 

DECLARE 
CRSS_TACH_rr~E SCAl.R IN!T(AL{CSSS_COT_~64913); 

C (RvE/STM) 
C I1FM-1ACH TI~E 
C FSSR-T~CH_TI~E_CCNST\NT 
C DESC 
r 

CCRSS_TACH_(~IN 

C 
C 
C 
r 

CECl~Rf 
SCALfiR I~ITIAL(csss_crT_964912); 

(R'rE/STM) 
ITH-TACH GAI~ 
FSSR-TACH GAIN 
DESC -

DECLARE 
crRSS_IN!_T~REStR~~5~\:~ INITIAlICSSS_COT_9E48911; 
C ITE~-INC THRESH 

V96 T6 85 2': 
\/96T6353C 
V96 T6 354C 

V96W4913: 

V96U4912C 

C FSSR-INC ThRESH 
C DESC-RATt INCREMENt ThREShClD FGR CONSISTENCY CHECK 
C V96U4891C 

DECl APE 
CkSS_k1Tf_T~RES~ SC~l~R INITIALICSSS_COl_9f4892); 

c (R\~/STM) 
C ITEM-ROTE ThRfS'-' 

f b~~f:~:i~-t~~~~UOlD FDR CONSISTENCY CHECK 
C V96U4892C 

OEClAI<E 
(RSS_S1 ;~LL sr:\l~R. Ir'!lI~U(SSS_CCT_C;t48C;3); 

c (RvM/~,M) 
C ITEM-S n,Ll 
C FSSR-$lAll 
C DES(-Sl~LL lIPE INTEf/VAl 
C V96U4893C 

OECUIRE 
CR5S JNT fJISP UNl ftRRAV{6} SCALAR INITIAUCSSS COT 964894, 
CSSS_COT_964895,CSSS_COT_9t:4896,CSSS_CC1_~t4891;CSS~_COT_964898, 

C C5SS_COT_SE4899U\t<I/S_i'M) 

C ITEM-JNT OISP UNl 
C FSSR-JNT DISP UNl 
C OESC-JCINT DI~PLACE~ENT - UNLOADED 
C 
C 

V96U4894(
V96U4SQ9C 

038800AB 
038900AB 
039000AB 
039100~C 
039110AC 
03911l~~ 
039120AC 
0"'39121~C 

·039130AC 
039131AC 
039140AC 
039141AC 
039150AC 
039151AC 
039160AC 
039161~C 
039110AC 
03911lAC' 
039112AC 
039173AC 
039114AC 
039175~C 
039176AC 
039177~( 
039118AC 
039179~C 
039180A( 
039181AC 
039182AC 
039183AC 
039184~C 
039.185AC 
039186AC 
039187AC 
039188AC 
039189AC 
039190AC 
03919lAC 
0391926.C 
039193AC 
039194AC 
039195<\( 
039196AC 
039197AC 
039198AC 
039199AC 
039200t\~ 
039201AC 

DE(LaRE 039202A( 
Cr:·C;5_Jt·;""_CISP_r:(~FSE ARF'\Y(61 SC1l~~ II'ITDUCSSS_COT_964900, 03Q203AC 

CSSS_~OT_S64~Ol,r5S5 COT_9E4SC~rCSSS_(Oi_9c4903, 039204AC 
CS S S_CC C G t: 4904, C S S 5:CCT_ ~649 C51; . 039205AC 

C (RV~/ST~) 039206AC 
C ITEM-jNT DISP (CARSE 039207AC 
C FSSR-Jt\T DISP lCAC-( 039208AC 
C CESC-JCI1\T DISPLACEMENT - UHOEO CCARSE039209A( 
C V~6U4900C-039210AC 
C V96U4905( 039211~r 

\ \ 

I-':t> 
Q. 

- I\) 1-'. 
O'\W 
_-..J 
-..J I 
\0 0'\ 



~.;, 
~ 

\~ 

MEMBEP NAME CRCCOT 
DECla~E 039212~: 

CRSS JNT ClSP VEPN ARRAV(6) SCALAR INITIALICSSS COT 964906, 039213AC 
- - CSSS_CC1_S64'907,CSS5_CCT_St4Q C8,CSSS_CCT_'i'"t4909, 0392i4A.C 

C55 S_C 01 C;c4910, C S S S_CC1_S t:4911 } ; 039215AC 
C tR\~/STM) 039216AC 
C ITEM-J~T DISP VERN 039217AC 
C FSSR-J~T OISP LOAD V 039218AC 
C OESC-JCINT OrSPLACtMENT - lC~DED VERNIER 039219~': 
C V96U4906C- '039220AC 
C V96U4911!:" 03922l ~r 

CfCl~RE 
CRSS_~ILT1_GAIN SCALAR INITIAlICSSS_CCT_964881}; 

C (R\M/S1~) 
C ITE~-FILTI G~IN 
C fSSR-FILTl_GAIN 
C DESC-GAIN FOR CC~MA~DED MOTCF SPEED FILTER 
C V96U488lC 

OECl~RE 
CRSS_FILTl_r{~E SCJLAR 1~ITIAL(CSSS_COT_964882J; 

C (R\~/STM' 
C ITEM-fILTI lIME [CN 
C FSSR-fILTl lIME CC~SlANT 
r DESC-TIME ![NST~NT FeR CCMMlNDED MOTOR SPEED FILTER 
C V96W4882C 

DECL~RE 
CR:S_fllT<_GAIN SCALAR INITIAL{CSSS_(CT_S64383l; 

C (R\M/STM) 
C ITE~-FILT~ GAI~ 

~ ~~~~:~1\~2~g:I~(NTR(L E~RGR FILTER 
C VQ6U4883C 

DECL~RE 
CRSS F[lT2 TIME SCALAR IN£lIAL(CSSS COT ~648B4J; 

C - - tR\~/STM' - -
e ITEM-FILT2 TIME eCN . 
c FSSR-FIL12 TI~E CCNSTANl 
C DESC-TIME tCNST!NT FOR C[~TR[L ERRCR FILTER 
C V96W4884C 

DECLARE 
CRSS_FILT3_GAIN SCALAR INITIAltCSSS_COT_9648851; 

C (RVM/STM) 
C ITEM-FILl3 GAI~ 
C FSSR-fILT3 G~IN 
C OESC-GAIN ~OR RATE INCREMENT FILTER 
r V96U4885C 

DECLARE 
CRSS_FILT3_TIME SCALAR INITIllCCSSS_COT_9t48861; 

C {RVM/ST~) 
C ITEM-FIll3 TI~E C[~ 
C FSSR-FILT3 TI~E CC~STA~T 
C OESC-TIME TCNSTINT FCR RATE INCREME~T FILTER 
C V961r14886C 

DEC l.H E 
CRSS ERR THRESH SC.lAR INIIIAL(CSSS COT 9648901; 

C - - (RVM/STM' - -
C IIE~-EFR THRESh 
C FSSR-EPR TFFESF 
C OESC-CCN1ROl ERRCR T~RES~ClD FeR CUNSISTENCV CHECK 

039222aC 
019223:\': 
039224AC 
039225AC 
039226AC 
039227AC 
039228~C 
039229AC 
039230A.( 
039231AC 
039232~r 
039233AC 
039234AC 
039235AC 
039236AC 
039237AC 
039238AC 
039239~': 
039240AC 
039241~( 
039242AC 
039243AC 
039244AC 
039245AC 
039246AC 
039247AC 
039248~r 
039249AC 
039250AC 
039251AC 
039252A~ 
039253AC 
039254AC 
039255AC 
039256AC 
039257~r 
039258AC 
0392591:.C 
039260AC 
039261AC' 
039262.8.C 
039263AC 
039264Af 
039265AC 
0392661\( 
0392674,C 
039268!l;r 
039269AC 

o~ 
-:;0 ~ 
~~ 

SB 
7d 

:~ 
7"..-1 
r,~ 

c;~? 
,-I 
G0 0 
>-di"t) 
0.,..:::. 
8~ 
~'6 

I-':t> 
o· _ f\) 

1-'
C'\W 
_-.:J 
-.:J I 
\0 -.:J 



~ 
'-.'; 

"" 

MEMBER Na~E (ReCCr 
c 
r 

r 

C 
r 

C 
r 
C 

REPLACF.: CR(V_NL~CSCAUR BY "126". 

R~PlACE CReV_fIRST_INTECER p~ «(PSS_T~_~FR_RANGE$(i'"; 
C 
C 

V96U4890C 

CE':'laRE 
CRSS TM WRR RANGE ARRAY{Z) 

- - - cR.yeO I !\iE GER I~IT{AlICSSS_COT_S64997! 
CSSS_COT_S64998i; 

C 
REPLACE 

( 
C 
C 
C 
C 
C 
C 
( 
RE~L{CE 

C 
r 

CR(V_~UM_INTECEP BY "2"; 

CRrV_FIRST_CISCRETE BY "NULL"; 

kEPL:'CE CF,CV_NUM....;.OISCRETE BY flO"; 
c 
r 
c 
( 
c 
c 
c 
C 

REPLACE CRCV_FIPST_CSl_SCAlAF;BY "NULL"; 
( . 

C 
CREPl~CE CRCV_NUM_CBl_SC4l4R BY "0"; 
r '-c 
r 
c c c c 
~ 

~ 

c 
c 
C 
c 
c c c 
c***-*** 10·S 

\, 
j 

tl'fG. 111199 7 ~ 
Vttf,Mo/9,SC 

039210AC 
039300AC 
039400AC 
039500AB 
039600AB 
039100AB 
039800A8 
039900AB 

'040001AB 
040100A8 
040200~a 
040300AB 
040400~B 
040500<\8 
040600AB 
040700AB 
040800AB 
04090J~B 
0410004B 
04110048 
041200AB 
041300l\B 
04140048 
041500~B 
0416004B 
041700,~a 
041800AB 
041900A8 
042000AB 
0421004B 
042200~B 
042300A8 
042.400~B -
042500A8 
042600AB 
042100AB 
042800~B 
042900A8 
0430004B 
043100A8 
04320(UB 
043300A B 
043400AB 
043500AB 
043600AB 
043100!4B 
043800AB 
043900~8 
044000A8 
044100,\3 
044200AB 
044300~8 
0444004B 
04450048 
044600A8 
044700A6 
044800AB 
044900~B 

~~ 
o· 
- I\) ~. 
O'\W 
_-.'I 
-.'I i 
\0 0:> 



'" """"' \...i 

" (;'\, 

ME~BER NAME (ReCOT 
c 1)45000\B 
c 
CR~PLACE CRCV_FIRST_SCAlAR_ID BY "CPSS_1FNS_R~TE_PYLO_SEL_CRS_ID$(1)1'; 

0451004B 
o 45 200~B 
045300AB 
045400~B C 

r 

c 

c 

r 

r 

c 

CECL~RE 
CRSS_TRNS_RATE_PYLC_SEl_CRS_IO ARR~Y(6) I~TErER DOUBLE 

045500A8 
INtTI\l(937600, 045600AB 

. 937611, .045700AB 
937612, 045800AB 
Q~7"1,,:\_ ()t..'>Q{)()t.R 
9376i4; 046066AB 
937615);046100A8 

046200AB 
DECLARE 

CRSS_ROT_RATE_PYLD_SEL_CRS_IO ARRAY(6) INTEGER DOUBLE INITIAl(9:37601, 
937621, 
937622, 
931623, 
937624, 
931625); 

046300~B 
046400AB 
046500AB 
046600AB 
046100~B 
046800AB 
046900AB 
047000AB 

DECLARE 
CRSS_TRNS_RATE_PYLD_SH_vRf\_ID APRAY(6) INTEGER CaUBLE 

047100AB 
INIT1AL{937605, 047200A8 

937031, 047300AB 
937632, 047400AB 
931633, 047500AB 
931634, 041600AB 
937635) ;047700AB 

DECLARE 
CRSS_ROT_RATE_PYlD_SEL_VRN_ID ARR!Y(6' lNTEGER DQUBLE INITI~L(937606, 

937641, 

. DECLARE 
CRSS_TRNS_R~TE_PL_Sfl_VRN_CC"'_IC ARRA'V{61 INTEGER 

CEClARE 
CRS S_RC T_R·~ TCPL_ SEL_ "RN_rc~ _ 10 ARR:\Y (6' INTEGER 

CECtARE 

DOUBLE 

937642, 
931643, 
931644, 
937645); 

I NIT I ~L ( 966741 , 
966742, 
966143, 
966744, 
966145, 
966146); 

DOUBLE 
INITIAL(966160, 

966761, 
966762, 
966763, 
966764, 
966765); 

CRSS_TRNS_R~TE_Pl_SEl_CRS_CC~_IC ap.R~V{6) INTEGER ~~Y~tjt(937650, 

041800AB 
0479001::0 048000 . t?j 
048100 "'ij 
048200 ~ 
048300 0 
048400~ 0 
048500~ c::::: 
048600· - 0 

04870018 048800 r 
048900 ~ 
049000A-S, ~ 
0491006 
049200~O 049300 '"Ij 
049400 r-3 
049500A 
049600A gj 
049100AB 
049800AB 
049900AB 
050000A8 
050100AB 
050200A8 
050300AB 
05G400~B 
050500AB 
050600AB 
050700AB 

I-':X> 
o· _ F\) 

1-'-
0\(» 
--'I 
-'II 
\0 \0 



~ 
~ 

G'-

MEHRER N~ME (RefCT 

r '. 

r 

r .. 

937651, 
937652, 
937651, 
937654, 
931655); 

CECl~RE 
CRSS_R[T_P~TE_PL_SEl_r~S_C(N_ID GRR1Y(6) INTEGER DOUBl E 

CFCt~RE 
CP~S HI_TE~P_LIM_IC 1RRAY{24' INTEGER DCUElE 

DECLARE 
CRSS_lO_TEMP_LIM_IC ~RRAY(24) l~lEGER OOUElE 

'\ 
/ 

INIT I AU 966860, 
966861, 
966862, 
966863, 
966864, 
966865); 

INITI~L(966190, 
"66791, 
966792, 
966193, 
966794, 
966795, 
966796, 

- 966800, 
966801, -
966802, 
966803, 
966804, 
966824, 
966825, 
966826, 
966827,. 
966828, 
966829, 
966830, 
966834, 
966835, 
966836, 
966837 
966838); 

[NITIAU966808, 
966809, 
966810, 
966811 , 
966812, 
966813, 
966814, 
966817, 
966818, 
9{6819, 
966820, 
966821, 
966841, 
966842, 
966843, 
966844, 

\ 

050800AB 
050900AB 
OSlOOOAB 
051100AB 
051200AB 
051300AB 
051400A B 
051500AB 

'051600AB 
051700AB 
051800~B 
051900AB 
052000~B 
052100AB 
052200AB 
052300AB 
052400A8 
052500AB 
052600AB 
OS2700AB 
052800AB 
052900~B 
053000~B 
053100~B 
053200AB 
053300~B 
053400A8 
053500AB 
053600AB 
0537004B 
053BOOA6 
053900AB 
054000~B 
054100A8 
054200~B 
054300AB 
054400~B 
054500AB 
054600AB 
054700AB 
054800AB 
054900AB 
055000AB 
055100AB 
055200~B 
055300~B 
055400AB 
055500~B 
055600AB 
055700~6 
055800AB 
05590')~B 
056000.:\B 
05610()~B 
05620()AB 
056300~B 
056400AB 
0156500AB 

...... :x> 
o· 
- I\) ....... 
O'\W 
_-.1 
-.1 I 
\0 ...... 

o 
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~ 

-" ...) 

MEMBER N~~E CRCCCT 

DECURE ' 
CRSS_TACH_T!~E_!C INTEGER DCLRL::: BlTI.AUc;64913}; 

c 
DECl~RE 

CRSS_T40LGAII\_IC If\;TEGEF< DGUt'LE If\lTIAUS64912'; 
r 

CEClHE 
CRSS_IN(_THRESh_ID INTECER CCUi3lE INITI'll!<;6489U; 

C 
DECl~RE 

CCRSS_RATf_THRESr_ID If\TEfEP CCUElE Il\ITBU9E4892~; 

CCRSS_STALl_ID 
DECUIRE 
INTEGH 

DECLARE 

DOli El E IN IT Ht« 964893} ; 

966845. 
966846~ 
9 6684 7, 
t.;66850, 
966851, 
966852, 
966853, 
966854 ~ ; 

CRSS_JNT_r15 P_UNl_[[ 1PRAY(6} INTEGER DOUBLE INITIAl(964894,964895, 
Lt~BS6,~t4E~1,Ct4f~e,9f489q); 

C 
CEClARE 

CRSS_JNT_OISP_COARSE_IO ARkAY(6) INTEGER COUBlE INITIAL{964900~964901, 
St4902,qt4S03,~t4q04,St49C5); 

C 
Cf~lARE 

CRSS_JNT_DISP_VERN_ID ARRAY(6) INTEGER OGUBLE lNITIAl(964906,964907, 
S649C8f~6490S,Sc4SiO,9t491i}; 

C 
DE~L~RE 

CRSS_FILT1_GAI~_ID INTEGER 
r 

- CECLARE 
CCRSS_FIlTl_TI~E_ID INTEGER 

DECLAFE 
CRSS fILT2 G~IN ID INTEGER 

C - - -
CE~lARt 

CCRSS_FILT2_TIME_ID INTEGER 
DECLARE 

,.CRSS_FIlT3_GAIN_ID I~lEGER 
.-

C:EClARE 
~RSS_FILT3_TIMf_lD INTEGER 

C 
DECLARE 

CCRSS_ERR_THRESH_ID I~TEGER 

,. 

OCU8lE INiTiAL(g648Bii; 

DClBlE INITIAl(964882); 

DCUelE INITI~L(964883); 

OCUBLE INITIAl(964884); 

DCUBlE INITIAl(964885); 

O(U3lE INITI~L{964886); 

DOl.;BlE INITI Al (t;64890); 

REPL~CE CRCV_FIPST~Il\TEGER_IC B't "CRSS_TM_~.JRP_RANGE_IO${l)"; 

056600AB 
056700AB 
056800AB 
056900AB 
051000AB 
057100AB 
051200AB 
051300AB 
057400AC 
051500AC 
057600AB 
051100~( 
057800AC 
051900AB 
058000AC 
05800lAC 
058002AC 
058003AC 
058004AC 
058005AC 
058006AC 
058001AC 
058008~C 
058009AC 
058010AC 
058011AC 
058012AC 
0580l'Hf 
058014AC 
058015~r 
0580l6AC 
058011Ar 
058018AC 
058019AC 
058020AC 
058021AC 
058022AC 
058023AC 
058024AC 
058025AC 
058026~r 
058027AC 
o 58028AC 
058029AC 
058030AC 
058031AC 
058032AC 
058033~r 
058034AC 
058035~r 
058036AC 
058031~C 
058038AC 
058039AC 
058040AC 
05804lAC 
058100~a 
05820048 

O~ 
~::=: 
.~~' ~, 

~:, ~~ 
~e"'..) 

2.0 
>S? I-'~ 
~" 0 ~ro 
'"'j c::; ~W 
~,....., -~ o ~ ~ I 
~=3\O~ 
I-<K, 
UJ 
~O 
v '= o ~ 

o~ 

;:o~ 
........... ..,; 



'\; 
~ 
~ 

~E~AER ~~MF (RCCCT 
C 
r 

r 

( 
C 
C 
( 
r 
C 
r 

r.E(l~RE 
CFSS_T~_Wr~_R~~G~_I[ 1~paY(2) I~TEGFR LCU2lE 1~11IAL(Sf4S97. 

964998;; 

~RFPL'CE CRrv FIPST CI~[~fTE IC ev "~Ull"; r - - -
~ 

C 
r 

C 
r 

C 
r 

c ' 
REPLACE (ReV FIRST eel SCALAR IC BY "NULL"; C - - - -

C 
eLl :) ,= :, i<;_ l~ T ; 

058300AB 
05840JA8 
05350DA,B 
o 58600A 8 
058700AB 
058800A8 
058900A8 
059000AB 
059100~B 
059Z00AB 
059300~i3 
0594006. B 
059500\8 
059600AB 
059700AB 
059800A8 
OS9900A8 
060000A8 
060 1 OOAt~ 
060200AB 
060300A8 
060400AB 
060S00AB 
060600~8 
060700AB 
062200~':" 

I-'!J> 
o· 
- I\) 1-'. 
~w 
_-.;f 
-.;f I 
\01-' 

I\) 
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10/16/79 
C-2 

SYSTEMS MANAGEMENT DDS/CPDS CROSS REFERENCE 

DDS 

1 
2 
3 
3.1 
3.1.1 
3.1.2 
3.1.3 
3.1.4 
3.2 
3.2.1 
3.2.1.1 
3.2.1.3 
3.2.1.3.1 
3.2.1.3.2 
3.2.1.4 
3.2.1.5 
3.2.1.6 
3.2.1.7 
3.2.1.8 
3.2.1.9 
3.2.1.10 
3.2.1.11 
3.2.1.12 
3.2.1.13 
3.2.1.14 
3.2.1.15 
3.2.1.16 
3.2.1.17 
3.2.1.18 
3.2.1~19 

3.2.1.20 
3.2.1.21 
3.2.1.22 
3.2.1. 23 
3.3 
3.3.1 
3.3.1.l 
3.3.1.2 
3.3.1.3 
3.3.2 
3.3.2.1 
3.3.2.2 
3.3.3 
3.3.1 
3.3.3.3 

CPDS/FSSR PART B 

General 
General 
General 
General 
General 
General 
General 
General 
3.0, 6 
3.0, 3.1, 6 
General 
4.1 
4.1 
4.1 
4.l.1.2, 4.2 
4.2.1 
4.2, 4.2.2, 4.2.3, 4.2.4 
4.2.5 
4.2.5 
6.0 
4.1, 4.1.1, 4.1.2, 4.1.5 
4.1.2.4, 6 
6.1 
6.2 
6.7 
6.12 
6.15 
6.l6 
6.9 
6.10 
5.1. 5, 6.11 
6.14 
4.1.5, 5.1.4, 6.3, 6.6 
CR2267,CR2141 
5.1 
5.1.l 
4.4, 5.1.1 
4.4, 5.1.1 
5.1.1 
4.3, 5.1.2 
4.3, 5.l.2 
4.1.5, 4.3, 5.1.2 
4.5, 5.1.3 
4.5, 5.l.3 
4.5, 5.1.3 

/----
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3.3.3.4 
3.3.3.5 
3.3.4 
3.3.5 
3.3.6 
3.3.6.1 
3.3.6.2 
3.3.6.3 
3.3.7 

SYSTEN.[S MANAGEMENT DDS/CPDS CROSS REFERENCE 

(CONT'D) 

CPDS/FSBR PART B 

4.~), 5.1.3 
4.~), 5.1.3 
5.1.4, 6.3, 6.6 
5.1. 5, 6.11 
5.1.7 
5.:1. 7 
5.1.7 
5.1. 7 
4.8 

10/161'79 
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, 

: 10/16/79 
c.,.4 

SYSTEMS MANAGEMENT CPDS/DDS CROSS REFERENCE 

CPDS/FSSR PART B 

1.0 
1.1 
1.2 
1.3 
2.0 
3.0 
3.1 
3.1.1 
3.1.2 
4.0 
4.1 
4.1.1 
4.1.2 
4.1.4 
4.1. 5 
4.2 
4.2.1 
4.2.2 
4.2.3 
4.2.4 
4.2.5 
4.3 
4.3.1 
4.3.2 
4.4 
4.5 
4.6 
4.7 
5.0 
5.1 
5.1.1 
5.1.2 
5.1.3 
5.1.4 
5·1.5 
5~ 1. 7 
5.2 
5.2.1 
5.2.2 
5.2.3 
5.2.4 
5.2.6 
5.2.7 
5.2.8 
5.2.9 

DDS 

General 
General 
General 
General 
General 
3.2, 3.2.1 
3.2.1 
3.2.1 
3.2.1 
General 

3.2.1.3, 3.2.1.10, 3.3.3 
3.2.1.3, 3.2.1.10, 3.2.1.11 

3.2.1.9, 3.2.1.22, 3.3.2.2 
3.2.1.3, 3.2.1.4, 3.2.1.6, 3.3.1 
3.2.1.5, 3.2.1.6 
3.2.1.6 
3.2;1.6 
3.2.1.6 
3.2.1.7, 3.2.1.8 
3.3.2 
3.3.2 
3.3.2 
3.3.1 
3.3.3.4 
General 

3.3 
3.3.1 
3.3.2 
3.3.3 
3.3.4 
3.3.5 
3.3.6 
:3.1. 4, General 
3.1. 4, General 
3.1.4, General 
3.1. 4, General 
3.1. 4, General 
3.1. 4, General 
3. 1. 4, General 
3.1. 4, General 
3.1. 4, General 

rC;'5 
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SYSTEMS MANAGEMENT CPDS/DDS CROSS REFERENCE 

CPDS/FSSR PART B 

6.0 
6.1 
6.2 
6.3. 
6.3.1 
6.3.2 
6.3.3 
6.6 
6.7 
6.9 
6.10 
6.11 
6.12 
6.13 
6.14 
6.15 
6.16 

(CONT'D) 

DDS 

3.2.1.9 
3.2.1.12 
3.2.1.13 
3. 2 .1. 22, 3. 3 . 4 
3. 2 .1. 22, 3. 3 . 4 
3. 2 .1. 22, 3. 3 . 4 
3 . 2 .1. 22, 3. 3. 4 
3.2.1. 22, 3.3.4 
3.2.1.14 
3.2.1.18 
3.2.1.19 
3.2.1.20 
3.2.1.15 
RMS FDS 
3.2.1.21 
3.2.1.16 
3.2.1.1'7 

, 
.' 10/16/79 

I 
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c-6 

SYSTEMS MANAGEMENT DDS/RMS LEVEL C FSSR 

DDS 

3.3.8.1 

3d. B. 2 

3.3.B.3 

3.3.8.4 

RMS LEVEL C FSSR 

General 

General,4.13.C 

4. 4.A. 6 

4.7.A.l 

4.9.A.l 

4.11.A.l thru 4 

4.15.A'.5.a.2 

4.4.A.1 thru 5 

Table 4.4-1 

Table 4.4-2, 

4.B.A.l. b thru d 

4.10.F 

4.11.A.IB 

Table 4.11-1 

4.12.A.l 

4.12.A.2.C 

4.14.A.2.a 

4.15.F 

Table 4.15-3 

4.16.A.l.C 

4.17.A.l.a,b 

4.1B.F 

Table 4.18-3 

4.19.A.l 

4.19.A.2.a 

4.19.A.2.b.l,2 

4.19.F 

Table 4.19-3 

4.20.A 

4.21.A 
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DDS 

3.3.8.5 

3.3.8.6 

3.3.8.8 

3.3.8.10 

3.3.8.11 

3.3.8.12 

3.3.8.13 

3.3.8.14 

SYSTEMS MANAGEMENTDDS/RMS LEVEL C FSSR 

(CONT'D) 

RMS LEVEL C FSSR 

4.13.A.2.C 

4.19.A.2.B.3,4 

4.19.A.3,4 

4.11.A.5 thru 17 

4.11.A.23 thru 27 

4.15.A.5.a.l,2 

4.17.A.l.c thru f 

4.17.A.2 thru 6 

Table 4.17-1 

4.5.A 

Table 4.5-1 

4.6.A.l thru 4 

4.13.A.l 

4.13.A.2.a,b 

4.13.A.3 thru 5 

4.6.A.5 

4.8.A.l.a 

4.8.A.l.e,f 

4. 8.A. 2 thru 6 

4.7.A.2 thru 9 

4.11.A.19 thru 22 

4.12.A. 2. a, b 

4.12.A.2.d 

4.9.A.2 

4.14.A.2.a 

4.15.A.l 

4.15.A.5 

4.15.A.5.b thru e 
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DDS 

3.3.8.14 

3.3.8.15 

3.3.8.16 

3.3.8.17 

SYSTEMS MANAGEMENT DDS/RMS LEVEL C FSSR 

(CONT'D) 

RMS LEVEL C FSSR 

4.15.A 6 thru 13 

4.18.A 

Table 4.10-3 

4.14.A.l 

4.14.A.2.b 

4.14.A.3,4 

Table 4.14-1 

4.16.A.l.e 

4.16.A.2.b thru d 

Table 4.16-2 

Table 4.16-3 

4.15.A.l 

4.15.A.5.C 

4.15.A.6,7 

4.15.A.10 

4.16.A.l.a,b 

Table 4.16-1 

Table 4.16-2 
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RMS LEVEL C FSSR 

4.4.A.l thru 5 

4.4.A.6 

Table 4.4-1,2 

4.4.F 

4.5 

Table 4.5-1 

4.6.A.l thru 4 

4.6.A.5 

4.7.A.l 

4.7.A.2 thru 9 

4.8.A.l.a 

4.8.A.l.b thru d 

4.8.A.l.e,f 

4.8.A.2 thru 6 

4.9.A.l 

4. 9.A. 2 

4.10.A 

4.10.F 

Table 4.10-3 

4.11.A.l thru 4 

4.11. A. 5 t.hru 17 

4.11.A.18 

4.11.A.19 thru 22 

4.11.A.23 thru 27 

Table 4.11·-1 

4.12.A.1 

4.12. A. 2. a" b 

4.12.A.2.e: 

4.12.A.2.d. 

4.13.A.1 

4.13.A.2.a,b 

RMS Lh~EL FSSR/SYSTEM MANAGEMENT DDS 

DDS 

3.3.8.4 

3.3.8.3 

3.3.8.4 

3.3.8.4 

3.3.8.8 

3.3.8.8 

3.3.8.8 

3.3.8.10 

3.3.8.3 

3.3.8.11 

3.3.8.10 

3.3.8.4 

3.3.8.10 

3.3.8.10 

3.3.8.3 

3.3.8.13 

3.3.8.16 

3.3.8.4 

3.3.8.16 

3.3.8.3 

3.3.8.6 

3.3.8.4 

3.3.8.12 

3.3.8.6 

3.3.8.4 

3.3.8.4 

3.3.8.12 

3.3.8.4 . 

3.3.8.12 

3.3.8.9 

3.3.8.9 
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RMS LEVEL C FSSR 

4.13.A.2.c 

4.13.A.3, thru 6 

4.13.c 

4.14.A.1 

4.14.A.2.a 

4.14.A.2.a 

4.14.A.2.b 

4.14.A.3,4. 

Table 4.14-1 

4.15.A.1,5 

4.15.A.1,5 

4.15.A.5.a.1,2 

4.15.A.5.a.2 

4.15.A.5.b 

4.15.A.5.c 
4.15.A.5.d 

4.15.F 

Table 4.15-3 

4.16.A.l.a,b 

4.16.A.l.C 

4.16.A.l.d 

4.16.A.l.e 

4.16.A.2.a 

4.16.A.2.b 

4.16.A.2.b 

4.16.A.2.c,d 

RMS LEVEL FSSR/SYSTEM MANAGEMENT DDS 

(CONT'D) 

DDS 

3.3.8.5 

3.3.8.9 

3.3.8.2 

3.3.8.16 

3.3.8.14 

3.3.8.4 

3.3.8.16 

3.3.8.16 

3.3.8.16 

3.3.8.14 

3.3.8.17 

3.3.8.7 

3.3.8.3 

3.3.8.14 

3.3.8.14 

3.3.8.17 

3.3.8.4 

3.3.8.4 

3.3.8.17 

3.3.8.4 

3.3.8.17 

3.3.8.16 

3.3.8.17 

3.3.8.17 

3.3.8.16 

3.3.8.16 
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RMS LEV]~L C FSSR 

4.15.A.~5.d,e 

4.15.A.6 

4.15.A.6 

4.15.A.7 

4.15.A.7 

4.15.A.8 

l.f.15.A.9 

4.15.A.l0 

4.15.A.l0 

4.15.A.12,13 

Table 4.16-1 

Table 4.16-2 

Table 4.16-2 

Table 4.16-3 

4.17.A.l.a,b 

4.17.A.l.c thru f 

4.17.A.2 thru 6 

Table 4·.17-1 

4.18.A 

4.18.F 

Table If .18-3 

4.19.A.l 

4.19.A .. 2.a 

4.19.A,,2.b.l,2 

4.19.A,,2.b.3,4 

4.19.A .. 3,4 

4.19.F 

Table l+ .19-3 

4.20.A 

4.21.A 

RMS LEVEL FSSR/SYSTEM MANAGEMENT DDS 

(CONT'D) 

DDS 

3.3.8.14 

3.3.8.14 

3.3.8.17 

3.3.8.14 

3.3.8.17 

3.3.8.14 

3.3.8.14 

3.3.8.14 

3.3.8.17 

3.3.8.14 

3.3.8.17 

3.3.8.17 

3.3.8.16 

3.3.8.16 

3.3.8.4 

3.3.8.7 

3.3.8.7 

3.3.8.7 

3.3.8.15 

3.3.8.4 

3.3.8.4 

3.3.8.4 

3.3.8.4 

3.3.8.4 

3.3.8.5 
3.3.8.5 

3.3.8.4 

3.3.8.4 

3.3.8.4 

3.3.8.4 
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D. INTERPROCESS VARIABLE DEFINITION 

Date lO/16/1~ 
Page D-l 

This appendix lists variables which are referenced at two or more priority 
levels and the modules which update or reference them. If the module listed is 
assuming the priority of some other process, the three-character ID of that pro
cess is listed in parentheses following the ID of the module. Where control over 
how the variables are updated and referenced is necessary, e.g., to maintain time 
homogeneity, this control is discussed. 

If two or more variables share the same table locations, references, and 
controls, these variables are listed as one group. A reference to the appendix 
describing the variable is listed with each location. 

No attempt is made to list all variables which are asynchronously referenced 
by the cyclic display processor. 



~ 
~ 

GRP 
# 

1 

2 

3 

4 

5 

6 

7 

ITEMS 

Ready Flag 1 
Ready Flag 2 

Error Count 

Parameter Statuses 
Parameter Values 

Parameter Statuses 
Parameter Values 

Parameter Statuses 
Parameter Values 

LOCATION 
(REFERENCE) 

CMT (A.2.11) 

FCMCOM 
(FCOS COMPOOL) 

PPE (A.2.2) 

Non-FDA CDA 
(A.2.7) 

FDA CDA. (A.2.7) 

FDA enable/inhibit indicator I CMT (A.2.11) 

Parent Word Parameter Count I PIT (A.2.1) 

\ 

INTERPROCESS VARIABLE DEfINITION 

UPDATE REFERENCE 
MODULES MODULES 
(PROCESS) (PROCESS) 

SDA 
SPM 

SDA 
SGA (SDA) 
SGA (SSP) 

SDA 
SDS (SDA) 
SFS (SDA) 

SDA 
SDS (SDA) 
SFS (SDA) 

SFD (SPM) 
SPM 

STM 

SFD (SPM) 
STM 
SPP (SPM) 

SPM 
SDA 

SGA (SDA) 
SGA (SSP) 

SFD (SPM) 
SPM 

SPP (SPM) 
CRT 

SPF (SPM) 
CRT 

SPM 

SFD (SPM) 

\ 

CONTROL 

Flags set by SDA to indicate to SPM which half of the PPB 
is ready to be processed. When its processing is com
plete, SPM resets the flags to indicate to SDA that the 
PPE half is available for new data. The flags are up
dated and referenced separately and are not time homo
geneous, so no UPDATE block protection is needed. 

A count maintained by the SGA module of the number of 
PMU read errors which have occurred. The count is set 
to zero by SDA when an error free data cycle (10 SDA read 
cycles) has occurred. Since the SGA module is exclusive, 
updates to the error count by that module· are serial and 
and therefore require no UPDATE block protection. When a 
PMU I/O error occurs, FCOS checks error count. If the 
value is 3 or less, FCOS creates an entry in their I/O 
Error Log Table. If greater than 3, no entry is created in 
the I/O Error Log Table. 

SDA updates one half of the PPB while SPM or SFD 
processes the other half. Control of this interface is 
accomplished through use of the PPB half ready indi
cators. This interface is discussed in Sections 3.2.1.3.1 
(SDA) and 3.2.1.4 (SPM). Because of this interface, no 
UPDATE block protection is needed. 

SDA places acquired data in Non-FDA CDA. SPP references 
values and statuses of precondition inputs (see Section 
3.2.1.5) and the SMM (display) function (see Section 
3.1.4) references values and statuses of parameters on 
displays. Neither function has time homogeneity 
requirements, so no UPDATE block protection is needed. 

SFD (Section 3.2.1.6) and SPM (Section 3.2.1.4) move 
data from the PPB to the FDA CDA. The references and 
control of this data is the same as that of group 4 
above. 

Flag updated by STM as the result of display inputs. 
When this flag is on, FDA processing is suspended by 
SPM. See Section 3.2.1.4 for a discussion of actions 
taken by SPM. Since the flag is updated and referenced 
in single operations, no UPDATE block protection is 
needed. 

The number of FDA discretes within the parent word which 
have reached their maximum noise count. The parameter 
count is normally maintained by SFD. The count is also 
decremented by STM when it updates the 
maxim~ noise count for a discrete in the parent word as 
the r~sult of display inputs and by SPP when a parameter 
completes group warmup. 
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GRP 
# 

8 

9 

10 

n 

12 

13 

14 

15 

16 

ITEMS 

Analog/EU Limit Values 

PIT (A.2.l) 

Current Noise Count 
Hard Fail Indicator 

Maximum Noise Count 
Annunciation Inhibit 

Constants Values 

Power on/off items 
Auto Mode item 
Manual Mode items 
Bypass Switch items 

Auto S-band Antenna 
select item 
S-band site select item 
S-band TDRS select item 
KU-band TDRS select item 

AM ICC Input Buffer 

Item Indicator 
Parm ID 
Limits 
List ID 

LOCATION 
(REFERENCE) 

LIT (A.2.8) 

PIT (A.2.1) 

PIT (A.2.l) 

PIT (A.2.1) 

COT (A.2.12) 

CRCCA.2.37L 

CMT (A.2.n) 

GMT (A.2.n) 

GMT (A.2.n) 

GMT (A.2.n) 

INTERPROCESS VARIABLE DEFINITION 

UPDATE 
MODULES 
(PROCESS) 

STI~ 

STM 

STM 

STM 

STM 

SBD (SM2) 

SAM (SM2) 

ICC Router 

SCS 

REFERENCE 
MODULES 
(PROCESS) 

SFD (SPM) 

SFD (SPM) 

SFD (SPM) 

SFD (SPM) 

SSC (SSP) 
SSS (SSP) 
SSA (SSP) 
SSF (SSP) 
SSM (SSP) 
SSB (SSP) 
RAS (REX) 
RJS (REX) 

SSB (SSP) 

SSM (SSP) 

SSM (SSp) 

SCM 

CONTROL 

STl" updates analog and EU limit values in the LIT in 
response to display inputs. sm references these value3 
as part of FDA processing. 

STM updates discrete limit values in the PIT in response 
to display inputs. SFD uses these limits in FDA 
processing. 

Current Noise Count and Hard Fail Flag are normally 
maintained by SFD. When STM updates a limit value or 
when SPP selects a new limit set, Current Noise Count 
is set to zero and Hard Fail Flag is reset. 

Maximum Noise Count and Annunciation Inhibit are updated 
by STM in response to display updates. Both are ref
erenced as part of the processing of various Special 

Constants values are updateable by STM. They are ref
erenced as part of the processing of various Special 
Processes and RMS. 

These variables are set by SBD as a result of display 
inputs and are referenced by SSB as part of its cyclic 
processing. SSB also resets the Auto Mode item when 
an Auto Sequence completes. 

These variables are set by SAM as a result of display 
inputs and are referenced by SSM as a result of its 
cyclic processing. 

These variables are GNC parameters used by SSM. The 
request to acquire this data via ICC is made one 
Special Processes Executive executive before SSM is 
invoked. SSM moves the data to a local area as de
scribed in Section 3.2,l,22C to preserve time homegeneity. 

These variables are set and SCM is invoked by SCS as a 
response to display inputs. SCM used these variables to 
control its processing. SCS does not update these 
variables while SCM is processing, so no UPDATE block 
protection is needed. See Section 3.3.2.1 for a 
discussion of the interface, 
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GRP 
# 

IT 

18 

19 

20 

21 

22 

23 

24 

25 

ITEMS 

Control Switch Position 
Indicator 

FDA enable/inhibit indicator 

Parameter Processing Buffer 
half indicator 

Performance Monitor Control 
Cancel Flag 

Data Acquisition Read Cycle 
Counter 

Special Processes Executive 
Cycle Number 

Control Timer 
Pump Indicator 

TFL Invalid Format ID 
TFL Termination Flag 

PBD Active/Inactive Flag 

\ 

LOCATION 
(REFERENCE) 

CMT (A.2.11) 

CMT (A.2.11) 

GMT (A.2.11) 

CMT (A.2.11) 

CMT (A.2.11) 

CMT (A.2.11) 

GMT (A.2.11) 

GMT (A.2.11) 

CMT (A.2.11) 

INTERPROCESS VARIABLE DEFINITION 

UPDATE 
MODULES 
(PROCESS) 

SSB (SSP) 

STM 

S2I (SM2) 
SPM 

S2I (SM2) 

S2I (SM2) 

S2I (SM2) 

S2I (SM2) 
SSS (SSp) 

SLI (SLS) 

S2I (SM2) 

REFERENCE 
MODULES 
(PROCESS) 

SBD (SM2) 

SPM 

SPM 

SPM 

SDA 

SSP 

SSS (SSp) 

VTF 

SSP 

\, 

CONTROL 

This indicator is set by. SSB and used by SSB and SBD to 
indicate the current position of the PBD Control Switch. 

This indicator is set by STM as a result of display 
inputs and referenced by SPM to determine whether to 
inhibit FDA processing. Since it is referenced only once 
by SPM furing a single execution, no UPDATE block pro
tection is needed. 

This indicator is used by SPM to determine which PPB 
half to process. It is set to 1 by S2I at OPS ini
tialization. Since SPM is not executing at OPS initializ
ation, no UPDATE block protection is needed. 

Flag used by SPM to determine whether to terminate pro
cessing. This flag is set by S2I at OPS termination. 
Since it is referenced only once by SPM during a pro
cessing cycle, no UPDATE block protection is needed. 

Counter maintained by SDA to determine current read 
cycle. The counter is set to one by S2I at OPS ini
tialization. No UPDATE block protection is needed 
since SDA is not executing at OPS initialization. 

Counter maintained by SSP to determine the current 
Executive cycle. The counter is set to one by S2I at 
OPS initialization. No UPDATE block protection is 
needed since SSP is not executing at OPS initialization. 

Parameters used by SSS to control time intervals 
between successive 'on' and toffl commands to the 
water coolant loop pumps. These parameters are reset 
by S2I at OPS initialization. No UPDATE block protection 
is required since SSS is not executing at OPS initializ
ation. 

Parameters used by VTF and set by SLI as part of the 
Communications/Instrumentation SPEC cleanup and ini
tialization processing. 

Flag indicating to SSP whether or not to invoke the PBD 
module. The flag is turned on and off by S2I at Mode 202 
initialization and cleanup, respectively. Since the flag 
is referenced only once by SSP per execution no UPDATE 
block protection is needed. 
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GRP LOCATION 
# ITEMS 

(REFERENCE) 

26 FCOS Transaction Error Flag CZl 

, 

27 Auto Mode Flag CMT (A.2.11) 
Manual Mode Flag 

28 I PBD Common Fail Indicator I SPOB (A.2.16) 

29 I Hyd Fluid Init Flag I CMT (A.2.11) 

.-~"\ 30 I Uplink Cancel Flag I CMT(A.2.11) I 
~ 

~ 
31 Ku-Band Uplink Command I CMT (A.2.11) I Word 

32 Uplinked Constants Values I COT (A.2.12) 

33 I TM Spec Active Flag I CMT(A.2.11) 

34 TM Uplink Active Flag CMT(A.2.11) 

INTERPROCESS VARIABLE LiEFINITION 

UPDATE REFERENCE 
MODULES MODULES 
(PROCESS) (PROCESS) 

FIOCMPLT RQC(REX) 
FIOPDISP 
FIOERRLC 

S21 (SM2) SSB (SSP) 
SSB (SSP) 

S21 (SM2) SSO (SSP) 
SSB (SSP) 

S21 (SM2) SST (SSP) 
SST (SSP) 

S2IlSM2) SUL 

SUL SSM(SSP) 

STM SSM(SSP) 
SUL 

STI(STS) SUL 

SUL STS 

CONTROL 

This flag is set by FCOS whenever an I/O error is 
detected. When this flag is ON, RMS will not process 
the ir.pClt data. 

These flags are maintained by SSB to indicate which type 
of PBD activity is taking place. Both are reset at 
l'-1ode 202 initialization. He UPDATE block protection is 
needed since SSS is not executing at Mode 202 initializ
ation. 

Flag set by SSB to cause SSO to annunciate an error. The 
flag is reset at Mode 202 termination. No u¥DATE block 
protection is needed since SSB and SSO execute sequen
tially. 

Flag used by SST to determine if 8PS transition has 
occurred. Turned on by S21 at OPS initialization, 
turned off first time through SST. No UPDATE block 
protection is needed since SST is not executing at 
OPS initialization. 

Flag used by SUL to determine whether to terminate proc
essing, set by S2I at OPS termination. No UPDATE block 
protection is needed since SUL references this flag only 
once per execution. 

Word passed to SSM by SUL as the result of an uplink 
load. SSM takes the applicable bits in this word and 
updates the corresponding bits in the Special Process 
Output Buffer. Since only one word is involved and 
all data movement is via one HAL statement, no UPDATE 
block protection is necessary. 

Variables updateable by STM similarly to those in group 
12 above, but in addition updateable by SUL. Since no 
time-homogeneity requirements exist for these variables, 
no UPDATE block protection is required. 

Flag set by STI indicating to SUL that the TM spec is 
active. This flag is checked by SUL before processing 
TMBU data. Since this flag is set by STI before STS 
WAIT's for Keyboard entries, and since SUL sets a flag 
which STS checks before accepting Keyboard entries, no 
UPDATE protection is needed. 

Flag set by SUL indicating to STS that a TMBU load is be
ing processed by SUL. When this fla~ is ON,STS ignores 
KeYboard entries. Since the TI~ Spec Active Flag is checked 
by SUL before this flag is set and since there is a WAIT 
on keyboard entries between setting that flag and check;i..p.g 
this one. No UPDATE block l)rote_c~ion i f; n~"",t'lo::>A 
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GRP 
# 

35 

36 

37 

ITEMS LOCATION 
(REFERENCE) 

TM Uplink Error Flag CMT(A.2.11) 

TM Input Values CMT(A.2.11) 

Power ON/OFF Flag CMT(A.2.11) 

INTERPROCESS VARIABLE DEFINITION 

UPDATE REFERENCE 
MODULES MODULES CONTROL 
(PROCESS) (PROCESS) 

STM SUL 
Flag set to 8FF by SUL before first invocation of STM for SUL 
each TMBU data set and set to ON by STM whenever an error 
is encountered processing TMBU data. Since SUL WAIT's for 
STM to complete before resuming execution, no UPDATE pro-
tection is required. 

STS STM 
Variables set by either STS or SUL as a means of passing SUL 
data to STM. Since interlocks exist to prevent STS and 
SUL from concurrently invoking STM and since neither STS 
or SUL update these variables before STM is complete, no 
UPDATE protection is required. 

SSB (SSP) SSB (SSP) Flag indicating to SSB whether power commands need to be SBD(SM2) 
enabled or disabled to the PBD. 
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GRP 
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50 

51 

52 

53 

I 54 

55 

56 

57 

58 

59 

60 

61 

ITEMS 

Keybo8.l'd item Ui .. wibel'" 

Keyboard item data 

Keyboard DEU number 

lOCATION 
(REFERENCE) 

CZl Compacl 

RIllS SPEC initialization flag I A.2.32 

Item entry flag I A.2.32 

Item number 

Item data 

DEU number 
SIP start time 

Arm Init Flag 

Desired POR position & 
attitude 

OPR CMD Check Index 

RMS EE SEL 

Good Arm Ini t 

(Deleted) 

Good POR POS DES 

A.2.32 

CZ1 Compoo1 

A.2.32 

I A.2.32 

A.2.32 

A.2.32 

A.2.32 

A.2.32 

I 

INTERPROCESS VARiABLE DEFINITION 

UPDATE 
MODULES 
(PROCESS) 

DMC (DMC) 

RMC (RMC) 
REX (REX) 

RMC (RMC) 
REX (REX) 

RMC (RMC) 

AIB (AlE) 

RUD (REX) 

RUD (REX) 

RUD (REX) 
RPO (RPO) 
RXY (REX) 

RUD (REX) 

RPO (RPO) 

RPO (RPO) 

REFERENCE 
MODULES 
(PROCESS) 

PMC (PMC) 

REX (REX) 

REX (REX) 

RUD (REX) 

RMC (RMC) 

RPO (RPO) 

RPO (RPO) 

I RAS (REX) 

RPO (RPO) 
RCD (REX) 

RAS (REX) 

RAS (REX) 

CONTROL 

Item num.ber~ DEU rmmber ~ a.nd data passed to Rl-1C by UI when 
entries are made on the orbit eO" "eyboard. lio DPDA'l'F: hlock 
protection is needed because DI rejects additional keyboard 
inputs to RHC while RNC is processing. 

This flag indicates that &~ SPEC initialization is required. 
No UPDATE protection is needed because REX runs at a higher 
priority than RMC. 

This flag indicates that item entry processing is required. 
No UPDATE protection is required because RMC WAITs for 
TIME REX (.08) seconds before processing the next keyboard 
entry. 

This is the item number and the item data that was entered 
on the keyboard and the keyboard number. lin UPDATE pro
tection is needed because R!~C HAlTS for Tlt1E REX (0.8) 
seconds before processing the next keyboard entry. 

The time used to synchronize and phase all tasks in the GPC. 

Arm Init Flag used by RPO to determine currently active arm. 
No UPDATE protection is needed because RPO uses the flag as 
an input - does not update. 

End items which are validated by RPO when RUD receives them 
during OPR CMD Auto Mode (Item 21). No UPDATE protection 
is needed because RPO Uses the item as an input - does not 
upda.t.e~ 

Item on the SPEC (094) whose status is either "BLANK", 
"Fail", or l1Geod". No UPDATE protection:.is needed because 
neither RXY nor RUD will update the item while RPO is active. 

EE selected is used by RPO as input and not updated. Used 
to determine which end-effector is currently aSSigned to the 
arm initiated. UPDATE protection is not required. 

AIF is set equal to the Arm Init Flag when RPO begins. It is 
output to RAS for verification check between Good Arm Init 
and Arm Selected. 

Hhen an operator commanded sequence has been verified, the 
GoOdPORposition desired is output to RAS for use. UPDATE 
protection is not required. 
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GRP 
# 

62 

63 

64 

I 

\ 

LOCATION ITEMS 
(REFERENCE) 

Good POR ATD DES A.2.32 

Good PL Init A.2.32 

PL Init ID A.2.32 

INTERPRO""'f'''' VARIART,l<; DEFINITION 

UPDATE REFERENCE 
MODULES MODULES 
(PROCESS) (PROCESS) 

RPO (RPO) RAS (REX) 

RPO(RPO) BAS (REX) 

RUD(REX) RPO(RPO) 
RXY(REX) 

" \ 
// 

CONTROL 

When an operator commanded se~uence has been verified, the 
Good POR attitude desired is output to RAS for use. UPDATE 
protection is not re~uired. 
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PID is set equal to Payload Init ID when RPO begins. It is 
output to BAS for verification check between Good PL Init 
and the selected payload. 

Payload init identifier used by RPO to select the correct 
point of resolution coordinates. No UPDATE protection is 
needed because RPO uses this a input only. 
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# 

1 

2 

ITEM 

Item entry KEY 

Init/Cleanup Request N/A 

, 

DATA ITEM DESr.R' 'TOR 

HAllS NAME DESCRiPTIOf, 

3.2.1 OPS 2 Contro" Segment 

Value obtained from Dr indicating an item entry has been made. 

Literal value passed to OPS 2 Initialization/Cleanup routine indicating 
request. See Section 3.2.1.1, Appendix E for further description. 
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ATTRIBUTES 

Integer 
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5 

38 

39 

40 

50 

51 

52 

60 

62 

63 

64 

65 

66 

ITEM 

Init/Cleanup Request 

Pointer to next halfword 

Size .of LIT 

Number of words 

SYS SUMM 
Variables 

Restore Enable 

ICC Status Flag 

DEU NO 

Fault Summary Message 
Flag 

AM ICC Enable Flag 

HALlS NAME 

S21 ID 

S2I.JlUFR_IND 

S2I_LIT_SIZE 

S2I_NUM_SCALARS 

CZ1V SYSUM PAGE$(3,1) 
CZ1V=SYSUM=PAGE$(3,2) 

CZ1B_CKPT_RETRV_ENA 

ICC_CZlB_CKPT_RETRV_ENA 

S2IyEU_NO 

CDLB_S~RECORDER_FLAG 

ENABLE_~DATA_MSG 

Mass Memory Address Tablel CZ1V_MM_ADDR_TBL$(2:) 

Uplink Control Site In CZlB_D_UL_CNTL$4 
View Flag 

Uplink C.ontrol ICC Enable I ICC_CZlBy_UL_CNTL 

DATA ITEM DE::oc~RIPTOR 

DESCRIPT!ON 

3.2.1.1 OPS2 Initialization/Cleanup 

_ Initialization/Cleanup reauest passed in call list to the OPS 2 
I Initialization/Cleanup Ro';:tine:-

1 - OPS 2 Initialization 
2 - Mode 201 Initialization 
3 - Mode 201 Cleanup 
4 - Mode 202 Initialization 
5 - Mode 202 Cleanup 
6 - OPS 2 Cleanup 

Index to Checkpoint buffer at which to start dispersing data 

Number of halfwords to be moved from Checkpoint buffer to LIT 

Number .of halfwords t.o move from Checkpoint buffer to scalar position of 
COT 

Variables in Common Compool (CZ1_COMMON) used by UI to present the appr.o
priate System Summary display for SM. 

Flag in Common Compool (CZl COMMON) set by UI indicating to SM that a 
restore operation was requested by the crew. Ops Init/Clnup resets to 
clear enable on UI display. 

ICC Status flag in Common Comp.ool (CZl COMMON) indicating restore enable 
to be cieared on DPS Utility display. -

ATTRIBUTES 

Integer 

Integer 

Integer 

Integer 

ARRAY (.3,2) 
Integer 

BIT(16) 

BIT(32) 

Set By UI In CDL_ANNUN when a new fault sU!!1!!lary message is 

5 err.or meSSagelInteger 

generated. IBIT(l) 

DEU Number passed from control segment to annunciate class 

Antenna Management ICC enable Flag 

Mass Memory Address Table in Common Compool (CZ1_COMMON) 

Flag used by UI to determine whether to accept Uplink (based .on whether 
a site is in viewl . 

Replace macro which causes Uplink control flag (including Uplink Control 
Site in View Flag) to be ICC'ed. 

!EIT(l) 

Integer 
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5 
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8 

9 

12 

fI ITEM 

Gen Acquisition Call List 

Dart Index 

Dart Address 

IO STAT Address 

INB Address 

PLMDM IO List Address 

PLMDM Read Flag 

SP call flag 

Error Count 

HALlS NAME 

SDA_CALL_LIST 

SDA ""pART _ HDR 

SDA _DART _ ADDR 

SDA_IOB_ADDR 

SDA _ INB _ ADDR 

SDA _ IOLST _ ADDR 

SDA_PLREAD 

SDA _SP 3ALL _ FLG 

CSAV_CMT_ERROR_COUNT 

DATA ITEM DES;;F:IPTOR 

DESCRIPTION 

3.2.1.3.1 Basic Data Acquisition 

Data passed to General Data Acquisition to provide information needed to 
perform the requested read. This data consists of #2-9. 

Address of next dart header entry to be processed 

Address of Dart 

Not used by Basic Data ACQ 

Address of INB 

ATTRIBUTES 

N/A 

Name 

Name 

Name 

Name 

Address of FeOS IO Parm List for PLMDM Read I Name 

On Read PLMDM Data I Bit 1 

Init Off=DA Call to Gen Acq. I Bit 1 

Count of the number of I/O errors encountered during PMU word acquisition~ Integer 
Whenever an error occurs, the count is incremented by Annuciation Control. 
When the count reaches three, an error is annunciated. The count is set 
to zero by Basic Data Acquisition after an error-free data cycle. Located 
in FCOS compool FCMCOM. 
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fI ITEM 

1 Gen Data Acquisition 
Call List 

2 Dart Index 

3 Dart Address 

4 10 Stat Address 

5 INB Address 

1 PLMDM 10 List Address 

8 PLMDM Read Flag 

9 SP Call Flag 

10 Error Count 

""~ "-'-. 
l'v~ 

13 Max Chain Length 

16 I/O Error Log PTR 

17 Error Retry Counter 

18 # Dart Entries 

19 # Parms 

25 FCOS I/O Parm List 

26 CONFAULT Bits 

21 I Invalid Status Flag 

HAllS NAME 

SGA_CALL_LIST 

SGA_DART_HDR 

SGA _DART _ ADDR 

SGA _IOB_ ADDR 
SGA_INB_ADDR 

SGA_IOLST_ADDR 

SGA_PLREAD 

SGA_SP_CALL_FLG 

CSAV_CMT_ERROR_COUNT 

CSAK_MAX_CHAIN 

N/A 

SGA _ERR_RETRY 

SGA_NIM_ENT 

SGA_NUMYARMS 

SGA_IOYARM_LST 

CZEB _ COMM J AULT 

SGA_INVAL_STAT 

DATA iTEM DESCP;?TOR 

DEseR IPTION 

3.2.1.3.2 General Data Acquisition 

from the calling programs to provide 
information needed to perform the requested reads. This data consists 

of #' s 2-9. 

Address of next dart header entry to be processed 

Address of dart 

Address of 10 status area (for spec process DA only) 
Address of Input Buffer 

Address of FCOS 10 Parm list for PLMDN read 

On=Read PLMDM Data 

On=Special Processes call 

Count of the number of 1/6 errors encountered during PMU word acquisition. 
Whenever an error occurs, the count is incremented. When the count re
aches tho:ee, an error is annunicated. The c.Qunt is set to zero by Basic 
Data Acquisition after an e •• or.,..f:r:ee data cycle, Loca.ted in FCOS compool 
FCMCOM. 

The maximum number of CWs that can be read··off the PMU with one read. 
This value is a restriction imposed by FCOS, A replace statement for 
this variable is used in General Data Acquisition, 

Used to indicate absence/presence of 10 ERROR: 
Positive nonzero #; 

PMU lO error occurred; pointer to FCOS 10 Error Log Table ent:r:y was 
created. 
Zero; 

No 10 error occurred; 
Negative #: 

10 error occurred; no 10 Error Log Table entry was created. 

Used to limit error retry of read 

Number of dart entries left to be processed 

Number of parms per CWS 

List passed to FCOS for reads. Includes #'s 2,5,15 

Contains I/O status for FCOS Fixed BCE programs. Each bit represents one 
element. O=Good, l=Error. Located in CZl Common COMPOOL 

ON=PMU READ ERROR. 

ATTRIBUTES 
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ITEM 

# Comfault Bits 

lOB Index 

DATA ITEM DLSCRIPTOR 

HAllS NAME DESCRIPTION 

8GA_NUM_CDMFAULT_ BITS Number of Comfault bits to be checked for possible Pil~M read error. 

8GA_IOB_INDEX Index to status area in 8pINE 
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ATTRIBUTES 

Integer 

Integer 
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ITEM HALlS NAME 

CDA Indexes SPM CDAA INDEX 
SPM -CDAE -Il1illEX 
SP~CDAP =INDEX 

PPB Indexes SPM PPBA INDEX 
SPM-PPBE-INDEX 
SPM=PPBP=INDEX 

I 
-

DATA ITEM 0'::' 'TOR 

DESCRIPTION ATTRIBUTES 

--
3.2.1.4 PM Control 

Pointer to current CDA entry being processes. Integers 

Pointer to current PPB entry being processed. Integers 
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if ITEM HAllS NAME 

16 Number of Lirni t SPP_PRECON_NO_LS_SEL 

17 Invalid Indicator SPP_INVALID_IND 

18 Number of Sets SPPJ'CT_NUM_SETS 

21 Status Flag Q 

24 Partial Set Solution SPPJ'RECON_SET_SOLl 

25 Set Solution SPP_PRECON_SET_SOL 

26 Parm Condition Flag SPP30ND_ SAVE 

28 Limit Set Selected SPP_PRECON_LS_SEL 

,~ 

~-
-, ' 

DATA ITEM D,_ ::R!PTOR 

DESCRIPTION 

3.2.1.5 Precondition Processing 

Internal value representing the number of limit sets selected for a 
precondition group. 

Internal indicator used to exit set solution processing when a pre
condition input parameter has an invalid PSI. 

Internal valve representing the number of limit sets for precondition 
group 

Internal variable representing out of limit status of a parameter 

Set selection based on parameters within parenthesized group. 

Internal value representing the precondition logical sum 

Set according to OP code and status flag 

Number 1,2, or 3 equal to the selected limit set. 
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ITEM 

Analog PPB Pointer 

EU PPB Pointer 

Discrete Parent PPB 
Pointer 

Pit Index 

PPB Index 

Parameter type indicato 

Limit Status Indicators 
(High/Low) 

Current Limit Table 
Index 

Current Limit Status 
for Discrete 

HAllS NAME 

SFD YPBA _ HALF 

SFD _PPBE_ HALF 

SFD YBBP _HALF 

SFD_PIT 

SFD_PPB 

SFO _PARM _TYPE 

SFD LIMIT HI 
SFD =LIMIT =1.0 

SFD_LIM 

SFD_DISCRETE_STATUS 

DATA ITEM D o·r:-OR 

DESCRIPTION 

3.2.1.6 Fault Detection and Annunciatio~ 
Pointer to appropriate portion of analog PPB (call list parameter) 

Pointer to appropriate portion of EU PPB (call list parameter) 

Pointer to appropriate portion of discrete PPB (call list parameter) 

Pointer to current pit entry being processed 

Pointer to current PPB entry being processed 

Indicator for type of parameter being processed ie analog or EU 

Temporary locations for limit high and low status for parameter 
being processed. 

Pointer to limit table (LIT) entry used for limit sensing analog and 
EU parameters 

Temporary location containing limit status for discrete parameter 
being processed. 
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ATTRIBUTES 

Integer 

Integer 

Integer 

Integer 

Integer 

Integer 

BIT(l) 

Integer 

BOOLEAN 
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ITEM 

Forward Scaling Call 
List 

HAllS NAME 

Address Pointer Into SXT ISFS_SXT 

Number of Parameters to I SFS NUM PARMS 
be called - -

Pointer to Analog Input I SXT_ANA_VAL 
Value 

Pointer to EU Output I SXT_EU_VAL 
Location 

Pointer to Coefficients SXT _SAT _PTR 

Pointer to Status Word SXT STATUS 

Curve Order SFS30 

I/O Status Indicator 10 (SXT_STATUS) 

10 Off-Scale Indicator 
Low 

I
~ SCALE_LO(SXT_STATUSl 

SCALE_HI (SXT _STATUS 1 High 

11 Coefficients 

12 EU Value 

13 PCM 

14 PMU Indicator 

~ SFS COEF 

SFS_EU 

SFS..J'CM 

PMU_IND(SXT_STATUSl 

DATA ITEM DESCRIPTOR 

DESCRIPTION 

3.2.1.7 Forward Scaling 

Data passed to Forward Scaling from the calling programs to provide 
information needed to scale the requested parameters. This data 
consists of: 

• Address pointer into SXT 
• Number of parame~ers to be scaled. 

Pointer into appropriate SXT as determined by calling program. 

Number of SXT entries to be processed as determined by calling program 

Pointer to analog value to be scaled acquired from SXT. 

Pointer to location for scaled EU value acquired from SXT. 

Pointer to entry in SAT containing highest order coefficients, acquired 
from SXT 

Pointer to paraneter's status word acquired from SXT 

Parameters curve order acquired from SAT 

I/O bit of parameters status word 

Scaling off-scale indicator in the status word 

Parameters coefficients acquired from SAT 

Solution value of scaling equation 

Input value to be scaled 

PMU indicator in parameters status word 

ATTRIBUTES 
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ITEM 

Backward Scaling Call 
List 

Coefficient Pointer 

EU Vlaue 

Off scale flag 

PCM Value 

Coefficients 

HAllS NAME 

SBS_SAT_PTR 

SBS_EU_VAL 

SBS _OFF_SCALE 

SBS_PCM_VAL 

COEF 

DATA ITEM Deir:S'PTOR 

DESCRIPTION 

3.2.1.8 Backward Scaling 

Data passed to Backward Scaling from the calling programs to provide 
information needed to backward scale the requested parameter. This 
data consists of: 

• Coefficient pointer (input) 
• EU Value (input) 
• Status indicators (output) 
• PCM value (output) 

The pointer to the coefficients used to scale the EU value. 

The input value to be scaled in engineering units. 

Indicator set when the PCM value computed is offscale high or off
scale low. 

The resultant value in PCM units after backward scaling is performed. 

Coefficient is acquired from SAT 
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ATTRIBUTES 
I 

Name Scalar 

Scalar 

Bit(l) 

Integer 

Scalar 
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ITEM HALlS NAME 

I 

Negmax NEGMAX 

I 

DATA ITEM D,,1>CRlPTOR 

DESCRiPTION 

3.2.1.9 Snecial Processes Executive 

Value = -32768. Used as a method to multiply frequency by -1 and store 
into phase. 
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ITEM HALlS NAME 

Gen Acquisition Call Lis SSD_CALL_LIST 

Dart Index SSD_DART_HDR 

Dart Address SSD_DART _ ADDR 

10 Stat Address SSD_IO_ADDR 

INB Address SSD_INB_ADDR 

PLMDM IO List Address SSD_IOLST_ADDR 

PLMDM Read Flag SSD_PLREAD 

SP Call Flag SSD _SP 3ALLYLG 

DATA ITEM D::F~:R,?TOR 

DESCRIPTION ATTRIBUTES 

3.2.1.10 SEecial Processes Data Acguisition 

Data passed to General Data A~quisition to provide information needed to N/A 
perform the requested read. This data consists of #2-9. 

Address of next dart header entry to be processed. Name 

Address of Dart Name 

Address of IO status area Name 

Address of INB Name 

Address of FCOS IO Param list forPLMDM read Name 

On = read PLMDM data Bit 1 

Illit on = SP call to Gen Acq. Bit 1 
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ITEM HAllS NAME 

FMPT Pointer Table SSO _ FMPT _PTABLE 

DA.TA. !TEM D'-:R!PTOR 

DESCRIPTION 

3_2.1.11 SEecial Processes Data Out I Table of pointers to FMPT to annunciate errors. 
per annunciation indicator. 
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ATTRIBUTES 

There is one entry I Array 
Integers 
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ITEM HAllS NAME 

Average Value of Specific I SSA_RGCF 
Gas Const~t 

Tank Expulsion Efficiency I SSA+E:FF 

Gaging Error 

Tank Volume 

Mass of Minimum Usable 
Fuel 

APU Fuel Quantity (Local) 

.AJ'U Fuel Quantity Status 

SSA.-GE 

SSA_Vol 

SSA_WPF 

SSA_ TEMP.JIPU JUEL _QUANTITY 

SSA TEMP .AJ'U FUEL QUANTITY 
STAT--- -

DATA ITEM D'.·~~<lIPTOR 

DESCRIPTION 

3.2.1.12 APU Fuel Qu~tity 
Ayerage value of specific gas constant, flight condition used in APU 
fuel computation. Value ~ 2.6932 

Tank expulsion efficiency. Value I 

Gaging error. Value 0.0 

Tank Volume. Value 6.5905 

Mass of minimum usable fuel. Value 350.0 

The value of the computed fuel qu~tity used as a temporary location. 

The value of the computed fuel qu~tity status used as a temporary 
location. 

ATTRIBUTES 

Scalar 

Scalar 

Scalar 

Scalar 

Scalar 

Scalar 

BOOLEAN ~ 

il 

~ 
0 
0 :-= .. 
0 .., 
~ 
(I) 

i:: 
~ 
CD -I» _. -CD 
t:L. 

CI 
CD 
fI) _. 

CD 
::s 
en 
'0 
CD 
n -_. 
n 
I» ... 
0' 
::s 

t":! f-' 
I 0 

f-' ___ 

"-f-' 
0\ 

-----> 
'" 



fI 

31 

'-.':,'., 
)0' 

'" 

ITEM 

Power Level Computation 
Array 

HALlS NAME 

SSF YOWER _LEVEL _ COMP _ARRAY 

DATA ITEM DESCRIPTOR 

DESCRIPTION 

3.2.1.13 Fuel Cell Computation 

An internal array used as temporary storage for each of the three fuel 
cell's power level computations. 
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ATTRiBUTES 

Array(3) 
Scalar 
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ITEM HALlS NAME 

Quantity of GN2 in SSH _N2 _QUANTITY 
GN2 Tank 

Hydr Water Boiler SSH _TEMP_VB 
Quantity 

Hydr Sys A Const SSH .. ft _ CONST 

Hydr Sys B CQnst SSH _B _ CONST 

Hydr Sys C Const SSH C CONST 

Hydr Sys D Const SSH D CONST 

Intermediate Meter SSH _QUANT_METER Reading 

DATA ITEM DESCR!PTOR 

OEseR IPTION 

3.2.1.14 Hydraulic Water Boiler Quantity 

Quantity of GN2 present in the GN2 storage tank. 

Temporary location of output quantity before making the O-lOO range 
check. 

Computation Constant. Value=8.0252E-2 

Computation Constant. Value= -e.20l4E-5 

Computation Constant. Value: -e.o462E-6 

Computation Constant. Value=- 1.9779E-lO 

Temporary integer location of output quantity used in the EU(Scalar) to 
PCM (integer) conversion process before storing PCM output in the special 
Processes Output Buffer (SPOB) 

ATTRIBUTES 

Scalar 

Scalar 

Scalar 

Scalar 

Scalar 

Scalar 

Integer 
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ITEM HALlS NAME 

Fault Summary Message CDLB _8M_RECORDER JUG 
Indicator 

Tape Position Table SSR_ TAPE yos _TEL 

DATA ITEM D,,'"CR:"TOR 

DESCRIPTION 

3.2.1.17 Recorder TaEe Position 

Indicator in CDLANNUN set by System Software annunciation when a new 
fault summary message is generated. 

Corresponds to 
Entry Value (Tape Position) InEut Binar~ Value (X) 
1 0 0 
2 52 16 
3 26 8 
4 77 24 
5 13 4 
6 65 20 
7 39 12 
8 90 28 
9 6 2 
10 58 18 
11 32 10 
12 84 26 
13 19 6 
14 71 22 
15 45 14 
16 97 30 
17 3 1 
18 55 17 
19 29 9 
20 81 25 
21 16 5 
22 68 21 
23 42 13 
24 94 29 
25 10 3 
26 61 19 
27 35 11 
28 87 27 
29 23 7 
30 74 23 
31 48 15 
32 100 31 
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ATTRIBUTES' 

ltrray (32) 
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ITEM HAllS NAME 

X Minute Delay Time SSC_X-1.nN _DELAY 

FCP Control Timer SSC-YCP_CONTROL_TIMER 

W second delay time SSC_W_SEC_DELAY 

Z minute Time SSC-p_MIN_TIME 

Active FCP Timer SSC_ACT]CP_TIME 

FC selected SSC-YC_SELECTED 

~3 SSC _DELTA_THREE 

DATA ITEM DE!':CRIPTOR Appendix E 

DESCRIPTION ATTRIBUTES 

3.2.1.18 Fuel Cell Purge 

Time allotted for purge lines to warm ~p before annunciating a failure. I Scalar 
Stored in seconds. Value = 1620 seconds (21 minutes) 

Used to control the various timing sequences throughout the Fuel Cell I Scalar 
Purge Sequence. The various timers are described as follows: 

X timer - Used to control time allotted for purge lines to reach pre
defined temperatures on X minute delay time and activated 
when purge line heaters turned on. 

Open W Timer - Used to determine when to perform the valve open verifi
cation check. Based on w second delay time and activated 
when purge valve commanded open. 

Close W Timer - Used to determine when to perform the valve close veri
fication check. Based on w second delay time and activa
ted when purge valve commanded closed. 

Y Timer - Used to determine when to close purge valve. Based on 'y 
minute time' and activated when purge valve verified to be 
open. 

Z Timer - Used to determine when to terminate the purge line heater on 
commands. Based on t z minute time' and activated when last 
valve is verified closed. 

Elapsed time between commanding a purge valve open (or closed) and 
performing the valve open (or closed) verification check. 
Value = 10 seconds. 

Elapsed time between the close verification of the last FCP valve 
and termination of the purge line heater on commands. Stored in 
seconds. Value = 3300 seconds (55 Minutes) 

Integer indicating which FCP timer, if any, is active: 
o = No timer is active 
1 X timer 
2 Open W timer 
3 Y timer 
4 Close W timer 
5 Z timer 

Indicates which FC is selected, if any: 
0 No FC selected 
1 FC 1 selected 
2 FC 2 selected 
3 FC 3 selected 

Constant for 02 to be used in open verif'ication check. Value = 0.9. 
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Scalar 

Integer 

Integer 

Scalar 
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DATA ITEM D~S<::RIProR 

fI ITEM HALlS NAME DESCRIPTION 

40 ~4 sse _DELTA yOUR Constant for H2 to be used in open verification check. 

41 ~l SSC -1JELTA _ONE Constant for 02 to be used in close verification check. 

42 ~2 sse_DELTA _TWO Constant for H2 to be used in close verification check. 
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Appendix E 

ATTRIBUTES 

Value = 0.3. Scalar 

Value =0.9. Scalar 

Value = 0.3. Scalar 
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ITEM 

Total Prior Assign 

Prior No. 1 Pump 

Sys 1 Prior No. 

Sys 2 Prior No. 

Sys 3 Prior No. 

XTIMER 

I ZTIMER 

I Temp Sensor Count 

Hydr Pump Index 
(I) 

DATA ITEM DESCRIDTOR 
Appendix E 

HALlS NAME DESCRIPTION 

SST_NO_ASSN~RIOR 

SST _N01]UMP 

SST~RIOR$(l) 

SST _PRIOR$ (2 ) 

SST_PRIOR$(3) 

SST_XTlMER 

SST_ZTIMER 

SST _TEMP",Count 

SST_I 

3.2.1.19 Hydraulic Fluid Temperature Control 

Total number of pumps assigned a priority (initially 0, ~ange ° to 3) 

Hydr pump system number which was ass~gned a 1 priority 

Priority no assigned to Sys. 1 

Priority no assigned to sys. 2 

Priority no assigned to sys. 3 

Earliest SP time a pump may be turned off. 

SP time at which the pump is turned on after delay time. 

A count of temperature sensors to be tested in limit sense operation of 
each hydraulic system. Initial value - (20,17,16) 

Index No. for the sytems - Range from 1 to 3 _ Initial Ll) 

ATTRIBUTES. 

Integer 

Integer 

Integer 

Integer 

Integer 

Scalar 
Double 

I Scalar 
Double 

I 
Array (3) 
Integer 

Integer 
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ITEM 

Current Latch Groups/ 
Door Pointer 

Previous Switch Position 

Open/Close Feedback 
Indicator 

Switch Open Indicator 

Switch Close Indicator 

Latch/Door Input Par
ameter 1 

Latch/Door Input Par
ameter 2 

Latch/Door Input Par
ameter 3 

Latch/Door Input Par
ameter 4 

Latch Computed Value 

Door Computed value 

Current Latch Groups! 
Door Expiration Time 

Commands Enabled Array 

PBD More Work Indicator 

;~er Constants Array 

Mode Transition Enable/ 
Inhibit Event 

DATA ITEM DESCRIPTOR ArrenQ.~x E 

HALlS NAME 

SSB CURRENT LATCH DOOR 
POINTER - - -

SSB_PREVIOUS_SWITCH_POS 

SSB OPEN CLOSE FEEDBACK 
INDIC - - -

SSB_SWITCH_OPEN_INDICATOR 

SSB_SWITCH_CLOSE_INDICATOR 

SSB_LATCH-POOR_INPUT_PARM_ 
1 

SSB LATCH DOOR INPUT PARM 
2 - - - - -

SSB LATCH DOOR INPUT PARM 
3- - - - -

SSB LATCH DOOR INPUT PARM 4- - - - -

SSB _LATCH_COMPUTED _VALUE 

SSB _DOOJL COMPUTED_VALUE 

SSB_LATCH_DOOJLEXPIR_TIME 

SSB_COMMANDS_ENABLED_ARRAY 

SSE JBD _110RE _WORK _IIjD_ 

SSB_TIl1ER_CONSTANTS_AREY 

CZIE_OPS_MODE_INHIBIT$3 

DESCRiPTION 

3.2.1.20 Payload Bay Doors 

A pointer to the latch group or door currently being processed during 
an auto sequence. 

An indicator used in Auto Mode processing that indicates the position 
of the PBD Control Switch during the previous execution: 1 = Open, 
2 = ~lose, ° = stop 

An indicator that is set on when the latch group or door that is cur
rently being processed becomes open or closed. 

An intermediate value used in PBD Switch position determination that 
contains the status of the PBD open feedback discretes. 

An intermediate value used in PBD switch position determination that 
contains the status of the PBD close feedback discretes. 

An input parameter to PBD latch status and PBD door status used as a 
common input for each latch group and door. 

See above description for PaRM 1. 

See above description for PARM 1. 

See above description for PARM 1. 

ATTRIBUTES 

Integer 

Integer 

Boolean 

Boolean 

Boolean 

Boolean 

Boolean 

Boolean 

Boolean 

The output value resulting form a call to PBD latch status that contains I Char(2) 
the text for the status of the latch group currently being processed. 

The output value resulting from a call to PBD Door status that contains Char(3) 
the text for the status of the door currently being processed. 

Computed time that the latch group or door currently being processed I Scalar 
is assumed to have failed to open or close if proper feedback signals 
are not received. 

An array that contains the status of commands enabled during an auto 
open or close sequence. 

An indic~tor used to alert auto sequence processing as to whether 
additi~nal work can be done during this execution. 

An array of values which represent each latch group and dOQr's maximuro 
time allowed to open or close duri.ng _~. auto se'l.uence. Value,s are; 
(401 40, 60, 126, 60, 126). 

An event in UIcompool table CZl_COMMON used to inhibit OPS/MODE 
transition whenever the PBD control switch is not in the stop position 
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Array(6,2) 
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Array(6) 
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DATA ITEM DESCRIPTOR 

# ITEM HALlS NAME OEseR IPTION 

I I and enable OPS/MODE transition whenever it is, 

205 OPEN/CLOSE Complete Ind. SSB_OPEN_CLOSE_COMPLETE An Indicator Set To Indicate When The Latch Groups And Doors Are Fully 
Closed 

1 ; Fully Open 
2 ; Fully Closed 
0 ; None Of The Above 

206 Power Disable Ind. SSB YOWER _DISABLE _IND An Indicator Set When a Power Off Request is Processed To Alert PBD 
Cyclic To Turn Off the Reset Masks For the Power Enable/Disable !B! 

Commands On the Next Execution. 

3.2.1.21 Standby Water Coolant Temperature Control 

(No Entries) 
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TABLE NAME: ____________________ _ 

ATTRIBUTES 

Integer 

Boolean 
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ITEM HALlS NAME 

Geocentric Horizon SSM_GEO _HORlZOII 

Geocentric Earth Radius I CSMK_GEO_EARTH_RAD 

Sine of Pitch Angle ISS~SIN_PTCH 

Sine of Yaw Angle I SSM _SIN_YAW 

Sine of Roll Angle 

Cosine of pitch Angle 

Cosine of Yaw Angle 

Cosine of Roll Angle 

Coordinates Transforma
tion Matrix 

Delta Time 

Attitude Compensation 
Matrix 

Clocktime 

Line-of-Sight Unit 
Vector to East TDRS 

Line-of-Sight Unit 
Vector to East TDRS 

Line-of-Sight Unit 
Vector to West TDRS 

Total Number of Daily 
Rotations Since TDRS 
Ascending Node Crossing 

Geocentric Latitude of 
TDRS 

Geocentric Longitude of 
TDRS 

S~SIN_ROLL 

SSM_COS]TCH 

SSM_COS_YAW 

SSM_COS_ROLL 

SSM TRANSFORMATION_MATRIX 

SS~DELTA _TIME 

SSM .,}.TT _ COMP _MATRIX 

CLOCKTIME 

S~TDRS~OS 

SSM_TDRS_UNIT_LOS$C2;*l 

SSM_TDRS_UNIT_LOS$Cl:*) 

SSM_OMEGA_DELTA_T 

SSM_TDRS_GEl_LAT 

SSM_TDRS_GEO_LONG 

TABLE NAME: ___________________ _ 

DATA ITEM DESCRIPTOR 

OEseR IPTION 

3.2.1.22 Antenna Management 

Geocentric horizon in Greenwich True of Date Cartesian Coordinates 
Units - l'Iadians. 

Geocentric earth radius. Units - Feet. Initial value - 20, 925, 874 

Sine of orbiter earth-relative pitch angle. Units - none. 

Sine of orbiter earth-relative yaw angle. Units - none. 

Sine of orbiter earth-relative roll angle. Units - none. 

Cosine of orbiter earth-relative pitch angle. Units - none f 

Cosine of orbiter earth-relative yaw angle. Units - none. 

Cosine of orbiter earth-relative roll angle. Units - none. 

Coordinates transformation matrix to the Orbiter Body Axis coordinates 
system from the Greenwich True of Date coordinates. Units - none. 

Complete delay time used to compute the attitude compensation matrix. 
Units - seconds. 

ATTRIBUTES 

Scalar 

Scalar 

Scalar 

Scalar 

Scalar 

Scalar 

Scalar 

Scalar 

jMATRIX(3,3l 

Scalar 

Matrix used in computation of LOS angles to compensate for d~ta transport ~TRIX(3.3l 
delay. Units - none. 

.Current time. Used to compute transport delay time 

I Line-of-sight unit vector from orbiter to TDRS in Greenwich True of Date 
coordinates. Units - none, 

Line-of_sight unit yector from Orbiter to East TDRS in Orbiter body axis 
coordinates t Units _ nOne. 

Line-of-sight unit vector- from Orbiter to west TDRS in Orbiter body axis 
coordinates. Units - None. 

Scalar 
Double 

VECTOR(3l 

rECTOR(3l 

VECTOR(3l 

Difference between time tag of NAV state vector and time of TDRS Ascend- IScalar 
ing Node Crossing multiplied by the rotation rate of the earth. Units
rotations. 

Geocentric Latitude of TDRS. Units - Radians I Scalar 

Geocentric longitude of TDRS. Units- Radians Scalar 
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# ITEM HALlS NAME 

32 Fractional part of 
Uncompleted Rotati.on 

SSMJRACTI.ON_ROTATION 

45 TDRS Elevation from 
Vertical 

SSM_TDRS~LEV_VERT 

46 TDRS Elevation Above 
Horizon SMM _ TDRS _ ELEV _HORIZ 

TABLE NAME: ___________________ _ 

\ 
j 

DATA ITEM DESCRIPTOR"' 

DESCRIPTION 

Fractional Part of Uncompleted Earth Rotation. Units - Radians 

Angle between orbiter to earth vector and TDRS position vector in Green-
wich True of Date coordinates. Units - Radians. 

TDRS elevation above the geocentric horizon. Units - Degrees 
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ATTRIBUTES 

Scalar 

Scalar 

Scalar 
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68 

ITEM 

Line-of-Sight Computa
tions CALL List 

Line-of-sight vector to 
target 

Line-of-sight unit 
vector 

Line-of-Sight Unit Vector 
X-component 

Line-of-sight Unit Vector 
Y-component 

Line-of-sight Unit Vecto 
Z-component 

Line-of-sight Roll Angle 
to target - degrees 

Line-of-Sight Pitch 
Angle to Target-Degrees 

Line-of-Sight Roll Angle 
to Target - Rasters 

Line-of-Sight Pitch Angle 
to Target - Rasters 

Orbiter Position Vector 
Magnitude 

Orbiter Unit Vector 

TDRS Index 

Previous Ku-Band TDRS 
Select Item 

HALlS NAME 

SSM_TGT_LOS 

SSM _TGT _ UNIT_LOS 

SSM_TGT_UNIT_LOS$l 

SSM_TGT_UNIT_LOS$2 

SSM_TGT_UNIT_LOS$3 

SSM TGT ROLL DEG - - -

SSM_TGT~TCH_DEG 

SSMLTGT_ROLL_RAS 

SSM_TGT_PTCH_RAS 

SSM _ORB ~OS _MAG 

SSM_aRB_UNIT 

SSM_TDRS_INDEX 

SSM_KUBAND_PREV_~DRS_SEL 

DATA ITEM D'::."r::R!P-;OR 

DESCRIPTION 

Data passed to and from the internal procedure SSM_LaS_CaMP. This data 
includes: 

o Line-of-sight vector to target (input) 
o Line-of-sight unit vector (output) 
o Line-of-sight roll angle to target - degrees (output) 
o Line-of-sight pitch angle to target - degrees (output) 
o Line-of-sight roll angle to target - rasters (output) 
o Line-of-sight pitch angle to target - rasters (output) 

Line-of-sight unit vector from orbiter to target in Greenwich true of 
date coordinates. Input to SSM_LaS_CaMP. Units - none. 

Line-of-sight unit vector from orbiter to target in orbiter Body Axis 
Coordinates. Output from SSM_LaS_CaMP. Units - none. 

X-component of line-of-sight unit vector. Internal to SSM LOS COMPo 
Units - none. - -

Y-component of line-of-sight unit vector. Internal to SSM LOS CaMP. 
Units - none. - -

Z-component of line-of-sight unit vector. Internal to SSM LOS COMPo 
Units - none. - -

Roll look angle to target from Orbiter Z-body axis measured positively 
around the X-axis. Output from SSM_LaS_CaMP. Units - degrees. 

Pitch look angle to target from Orbiter Z-body axis measured positively 
around the Y-axis. Output from SSM_LaS_CaMP. Units - degrees. 

Line-of-sight roll angle to target - degrees converted to units required 
to drive a dynamic symbol on the Antenna Management Display. Outputs from 
SSM_LOS_COMP. Units - Rasters. 

Line-of-sight pitch angle to target - degrees converted to units required 
to drive a dynamic symbol on the Ante~~a Management Display. Output 
from SSM_LOS_COMP. Units - Rasters. 

Magnitude of Orbiter Position Vector in Greenwich True of Date coordinates 
Units - Feet. 

Unit vector, in Greenwich True of Date coordinates, corresponding to 
Orbiter position vector. Units - None. 

Loop counter used to index to either East or West TDRS. 
Units - None 

Value of Ku-Band TDRS Select Item on last previous execution. Units
none. Initial value - O. 

./ 

ATTRIBUTES 
I 

VECTOR(3) 

VECTOR(3) 

Scalar 

Scalar 

Scalar 

Scalar 

Scalar 

Scalar 

Scalar 

Scalar 

VECTOR(3) 

Integer 

Bit(16) 
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82 
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84 

85 

ITEM 

TDRS Used for Ku-Band 

TDRS Not Last Selected 
for Ku-Band 

TDRS Selection Call List 

TDRS Select Item 

TDRS Select Auto 

TDRS Select West 

Previous TDRS Select 
Item 

Previous TDRS Select Aut1 

TDRS Selected I 
"00-0'-0'''' """ j Vector to Ku-Band Target 

Line-of-Sight Unit Vecto 
to Ku-Band Target 
X-component. 

Li~e-of-sight Unit Vecto~ 
to Ku-Ba!_d. Target 
Y - component. 

Line-of-Sight Unit vectoJ 
to Ku-Band Target 
Z-component 

HAllS NAME 

SSM _ KUBAND _TDRS _USED 

I 
SSM KUBAND TDRS NOT LAST SEL 

SSM_TDRS_SEL 

SSM _TDRS _SEL$l 

SSM_TDRS_SEL$3 

SSM_TDRS_PREV_SEL 

SSM_TDRS_PREV_SEL$l 

SSM TDRS_SELECTED 

SSM_KUBAND_TGT_LOS 

SSM_KUBAND_TGT_LOS$l 

SSM_KUBAND_TGT_LOS$2 

SSM_KUBAND_TGT_LOS$3 

DATA iTEM OF.', 'r,iPTOR 

DESCRIPTION 

TDRS used in Ku-Band steering (1 = west, 2 - East). If a TDRS is 
is selected for Ku-band, it is used. Otherwise, the TDRS not last 
selected for Ku-Band is used. Units - none. Initial value - O. 

The TDRS which was not last selected for Ku-Band (1 = West, 2 = East) 
e.g., if the west TDRS is selected, the TDRS not last selected becomes 
east. Units - none. Initial value - 2. 

Data passed to and from the internal procedure SSM TDRS SELECTION. This 
data includes: - -

o TDRS Select Item (input) 
o Previous TDRS Select Item (input) 
o TDRS Selected (input/output) 

Indication of which TDRS to select. Input to SSM_TDRS_SELECTION. 
Units - none. 

Indication to automatically select TDRS. Input to SSM TDRS SELECTION. 
Units - none. - -

Indication to select west TDRS. Input to SSM_TDRS_SELECTION. Units
none. 

Value of TDRS Select Item on last previous execution. Input to SSM TDRS 
SELECTION. Units - none. - -

Value of TDRS Select Auto on last previous execution. Input to SSM TDRS 
SELECTION. Units - none. - -

TDRS selected based on TDRS select item and previous TDRS select 
item. (O=none, l=west, 2=east). Input to and output from SSM TDRS 
SELECTION. Units - none. - -

Line-of-sight unit vector to GNC target or TDRS used by Ku-Band. First 
in Oribter Body Axis Coordinates, and then biased to Ku-Band Antenna 
Coordinates. Units - none. 

X-component of line-of-sight unit vector to Ku-band target. Units - none. 

Y-component of Line-of-sight unit vector to Ku-Band Target. Units - none. 

Z-component of line-of-sight unit vector to KU-Band Target. Units - none 

ATTRIBUTES 

Integer 

Integer 

Bit (16) 

Bit (16) 

Integer 

VECTOR(3) 

Scalar 

Scalar 

Scalar 
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# ITEM 

105 I Acquisition Sequence 
Flag 

106 I TDRS Used For Ku-Band 
Last Cycle 

110 I GNC Pointing Flag Last 
Cycle 

112 I Search-In-Progress Flag 

113 I Time to Initiate Search 

I 

117 Search Discrete Previous I 
Cycle 

119 AM ICC Enable Flag 

121 Previous S-Band TDRS 
Select Item 

166 Current Site Pointer 

167 Sine of Site Visibiltiy 

169 Site Selected Flag 

170 Site Counter 

186 Line-of-sight Vector to 
Site 

244 Sine of Elevation Angle I 

HALlS NAME 

SSM_KUBAND_AC~SEQ 

SSM_KUBAND_TDRS_USED_LAST 

SSM GNC POINTING LAST 
CYCLE - -

SSM SEARCH_IN_PROGRESS 

SSM_SEARCH_INIT_TlME 

SSM KUBAND SEARCH LAST 
CYCLE - --

ENABLE_AM_DATA_MSG 

SSM _SRAND..J'REV _TDRS _SEL 

SSM_CURRENT_SITE_PTR 

SM_SIN_SITE_VIS 

SSM_SlTE_SEL_FLAG 

SSM_SITE_CTR 

SSM _SITE_LOS 

SSM_SIN_SITE_ELEV 

DATA ITEM D[S·~RIPTOR 

OEseR IPTION ATTRIBUTES 

Flag indicating whether or not a Ku-Band acquisition sequence is in I Bit(l) 
progress. ON; sequence in progress, OFF = sequence not in progress 
Units - none. Initial Value - Off. 

Value of TDRS used for Ku-Band during the last previous execution. Integer 
(l=west, 2=east). Units - none. Initial value - O. 

Value of GNC Pointing flag during the last previous execution. Bit(l) 
Units - none. Initial value - OFF. 

Flag indicating whether or not a Ku-Band search has been initiated. Bit (1) 
ON=search has been initiated and has not terminated, Off = search 
has either not been initiated or has been initiated and has subsequently 
terminated. Units - none. Initial value - OFF. 

Value of Special Processes CUrrent Time at which Search-Initiate Scalar 
Discrete is to be set. Computed from Special Processes Current Time 
and x-second delay at beginning of acquisition sequence. Units-
seconds. 

Value of Search Discrete during last previous execution. Units - none Bit (1) 
Initial value - OFF. 

Flag in the ICC Message table which indicates to the ICC Router whether I Bit (1) 
the AM ICC Buffer will accept data. l=AM ICC Buffer not in use and will 
accept data, O=AM ICC Buffer in use and will not accept data. Units-
none. Initial value - 1. 

Value of S-Band TDRS Select Item on last previous execution. 
none. Initial value - O. 

Units -

Index into site vectors and site inhibit flags. Points to information 
for site currently under consideration. Units - none. Initial Value 
- 1. 

Sine of site visibility above horizon (TM constant) during current 
execution. Units - None. 

Flag indicating that a site was been selected during the current 
execution. Initialized to OFF during each execution. Units - none 

Count of number of sites considered during current execution. Consider
ation of sites is stopped when count passes 16. Units - none. 

Line-of-Sight unit vector to current site in Greenwich True of Date 
coordinate system. Units - none. 

Sine of elevation angle to current site. Units - none .. 

Bit (16) 

Integer 

Scalar 

Bit (1) 

Integer 

VECTOR (3) 

Scalar 
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250 

25~ 

253 

257 

258 

259 

260 

298 

299 

300 

ITEM 

No Q~ad Selected Flag 

11'0 Hemi Selected Flag 

i Q"tlad Selected by GPC 

I He",j. Selecte~_ by GPC 

I 
Target Quadrant 

Quad Antenna Quadrant 
Array 

Hemi Antenna Quadrant 

I Array 

Converted Line-of-Sight 
Roll Angle to Target 

Quadrant Number 

Fractional part of Quad
rant Number 

HALlS NAME 

SSM_NO_QUAD_SEL 

i SSIvI_NO_nElvlI_SEL 

SSM_QUAD _8;;:L.....'3" _GF~ 

SSM_HEMI_S;;:L_B"~~C 

SSM _ TA..f{GET: _ QDADRAN'T 

SSM_QUAD_&~T_QUft~PPRT 

SSM _ HEMI _ANT_QUADRANT 

SSM_TGT_ROLL_CON 

SSM_QUADRANT _ NUM 

SSM JRAC _QUAD 

DATA ITEM D~ 'RIPTOR 

DEseR IPTION 

Internal flag indicati~g whether a quad antenna is selected at the RF 
Switches. ON = No Qua~ Selected. OFF = Quad selected. Units - none. 

Internal flag inriicai .' ;.ng w'nether- a hemi antenna is selected at the RF 
switches. ON = No Hemi selected. OFF = Hemi selected. Units - none. 

Q'.1ad antenna selEOcted by G~C (l=upper right, 2 = Lower right, 3 Lower 
Left, 4 = Upper le~t). Dnits - none. Initial vlaue - O. 

l,,,mi a..'1tenna selected by GPC (1 upper Hemi, 2 lower Hemi). Uni ts 
- none. Initial Value - O. 

Qc,,,c.rant containing line-of-sight roll angle to S-Band target (TDRS or 
g:COUY G. site) . Units - None. 

A:r'"cay used to assign Quad selected by GPC using target quadrant as an 
:,e:;:: 

Tarp.;et Quadrant Quad Selected by GPC 

1 4 
2 3 
3 2 
4 1 

Units - none. Initial values - (4,3,2,1). 

Array used to assign Hemi selected by GPC using target quadrant as an 
index: 

Target Quadrant Hemi Selected by GPC 

1 1 
2 2 
3 2 
4 1 

Units - none. Initial Values - (1,2,2,1). 

Line-of-sight roll angle to target-deg,ees converted from a range of 
(-180,180) to a range of (0,360). Units ~ deg,ees. 

Number used to determine target quad,ant, Computed using conve,ted LOS 
roll angle to target. Units - None. 

Number used to determine if ta,get point is in a transitiQn region. 
Units - none. 

T ATTRIBUTES 

I , 

BOOLEAN 

BOOLEAN 

Integer 

Integer 

Integer 

Array(4) 
Integer 

Array(4) 
Integer 

Scalar 

Scalar 

Scalar 
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DATA ITEM Df:'O';,,,PTOR 

# ITEM HALlS NAME DESCRIPTION ATTRIBUTES 

317 (Deleted) 

318 Uplink Control Site In CZlB ~D _ UL _CNTL$4 Flag used by UI to determine whether to accept Uplink (based 
View Flag on whether a site is in view) 

319 Uplink Control ICC Enabl ICC3Z111_D_UL~CNTL Replace macro which causes Uplink Control Flag (including 
Uplink Control Site In View Flag) to be ICC'ed. 
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# ITEM HALlS NAME 

2 SM Uplink Event 

3 

I 
Two-Stage Buffer 

4 SM Uplink Buffer SUL_BUFFER 

5 Op Code SUL _OP _CODE 

6 MMU Patch Op Code SUL_MMU_OP 

7 Ku-Band Antenna Control SUL_KU_CMTL_OP 
Op Code 

8 TDRS state Vector Load SUL_TDRS_STATE_OP 
OP Code 

9 Ku-Band Bias Matrix Loadl SUL _ KU _BIAS _OP 
Op Code 

~ 10 Payload Data Load Op SUL PL DATA OP 

~ 
- - -Code 

~ 11 PSP Configuration Op SULYSP_CON OP 
Code ( 

12 TN Block Update Op Code SUL _ TMBU _ OP 

14 Ku-Band Uplink Reset SUL _ KU _ CNTL _RESET 
Mask 

15 Ku-Band Uplink Set Mask I SUL_KU3NTL_SET 

18 Uplink Inclination of SUL_INCL_EAST_TDRS 
East TDR8 

19 Uplink Inclination of SUL_INCL_WEST_TDRS 
West TDRS 

22 Uplink Longitude of SUL _LONG_EAST _ TDRS 
East TDRS 

\ 

DATA ITEM D. ';R''',On Appendix E 

DESCRIPT,ON ATTRIBUTES 

-.------.--.--------------f--_I 
3.1.2.23 Uplink Processor 

Event set by the UI Uplink Processor when an uplink load is to be 
processed by the SM major function. Reset by 8M when the load is 
moved from the Two-Stage Buffer. Contained in CDU LNK COMPOOL. 
Initial Value - OFF. ' -

Area containing uplink load passed from UI to application. Contained 
in CDU_LNK COMPOOL. Initial Value - O. 

Area to which uplink load is moved by SM for processing of load. 
Units - None. Initial Value - O. 

Value indicating the tyPe of uplink load received. REPLACE name for 
SUL_BUFFER$(1:8 TO 14). 

Value of MMU Patch Op Code. REPLACE name for 6. 

Value of Ku-Band Antenna Control Op Code. REPLACE name for 7. 

Value of TDRS State Vector Load Op Code. REPLACE name for 22. 

Value of Ku-Band Bias Matrix Load ,Op Code. REPLACE name for 23. 

Value of Payload Data Load Op Code. REPLACE name for 26. 

Value of P8P Configuration Op Code. REPLACE name for 27. 

Value of TM Block Update Op Code. REPLACE name for 32. 

Part of Ku-Band Antenna Control load. Mask of bits to be turned 
off in the Ku-Band Uplink Command Word. REPLACE name for 
SUL_BUFFER$(2:) 

Part of Ku-Band Antenna Control load. Mask of bits to be turned on 
in the Ku-Band Uplink Command Word. REPLACE name for SUL_BUFFER$(3:) 

Part of TDRS State Vector Load. New Value of Inclination of East 
TDRS Orbital Plane. REPLACE name for SUL_BUFFER$(2 TO 3:). 

Part of TDRS State Vector Load. New value of Inclination of West 
TDRS Orbital Plane. REPLACE name for SUL_BUFFER$(12 TO 13:). 

Part of TDRS State Vector Load. New value of Longitude of East TDRS 
Ascending Node. REPLACE name for SUL_BUFFER$(4 TO 5:). 
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/ 

Event 
Latched 

Array(67) 
Bit(16) 

Array(67) 
Bit(16) 
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II ITEM HALlS NAME 

23 Uplink Longitude of SUL_LONG_WEST_TDRS 
West TDRS 

26 Uplink Time of East SUL _TIME_EAST _TDRS 
TDRS Crossing 

27 Uplink Time of West SUL_TlME_WEST_TDRS 
TDRS Crossing 

30 Uplink East TDRS SUL_EAST_TDRS~OS_MAG 

Position Magnitude 

31 Uplink West TDRS SUL_WEST_TDRS_POS_MAG 
Position Magnitude 

33 Ku-Band Uplink Bias SUL _ KU _BIAS_MATRIX 
Matrix 

37 Number of Data Sets SUL _ TMBU _ NUM _DS 

~ 38 Data Set Index SULyS_INDEX 

~ 39 Valid Data Set Type SUL _V AL _DS JLAG 

""" Flag 

40 Type Index SUL_TYPE_INDEX 

41 Valid DS Type Array SUL_VAL_DS_TYFE 

43 Data Set Type SULYS_TYFE(Q) 

44 TM Constant Value CSTK_CON_VAL_lTEM 
Item Number 

47 TMBU Parameter ID SUL _TMBU _PARMID( Q) 

49 Table Maintenance Pro- STM _TABLE_MAIN 
cess Event 

51 TMBU Parameter Value SUL_TMBU]ARM~VALUE(Q) 

DATA ITEM D ';,?Turl Appendix E 

DbCRIPrlON 
_._._-_._--

Part of TDRS State Vector Load. New value of Longitude of West TDRS 
Ascending Node. REPLACE name for SUL_BUFFER$(14 TO 15:). 

Part of TDRS State Vector Load. New value of Time of East TDRS 
Ascending Node Crossing. REPLACE name for SUL~UFFER$(6 TO 9 

Part of TDRS State Vector Load. New Value of Time of West TDRS 
Ascending Node Corssing. REPLACE name for SUL_BUFFER$(16 TO 19:). 

Part of TDRS State Vector Load. New value of East TDRS Position Vector 
Magnitude. REPLACE name for SUL_BUFFER$(lO TO 11:). 

Part of TDRS State Vector Load. New value of West TDRS Position Vector 
Magnitude. REPLACE name for SUL_BUFFER$(20 TO 21:). 

Data portion of Ku-Band Bias Matrix Load. New value of Ku-Band Bias 
Correction Matrix. REPLACE name for SUL_BUFFER$(2 TO 19:). 

Part of TM Block Update Load. Number of data sets in load. REPLACE 
name for SUL_BUFFER$(3:13 TO 16). 

Loop counter which points to TMBU data set currently being processed. 

Internal flag set to ON when Data Set Type is determined to be valid. 

Loop counter which points to entries in the Valid DS Type Array for 
comparison to the Data Set Type currently being processed. 

Array containing values of all valid data set types. Initial Value -
(2,3,4,5,6,7,11,12,17) 

Part of TM Block Update Load. Indicates the type of data set Q. 
REPLACE name for SUL_BUFFER$(4 Q:l TO 8) 

Value of item representing a TM Constant Value. REPLACE name for 17. 

Part of TM Block Update Load. Identifies parameter to be updated as 
part of data set Q. REPLACE name for SUL BUFFER$(4 Q:9 TO 16) 
SUL_BUFFER$(4 Q + 1). -

Event associated with the Table Maintenance Process by FCOS. Event 
is ON when the Table Maintenance Process is executing or awaiting 
execution and returns to OFF when the process completes. 

Part of TM Block Update Load. New value of parameter updated by data 
set Q. REPLACE name for SUL_BUFFER$(4 Q + 2 TO 4 Q + 3:). 

ATTRIBUTES 

Integer 

Boolean 

Integer 

Array(9) 
Integer 

Event 
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DATA ITEM Dt:,-' ·PH'TOR Appendix E 

ITEM HAllS NAME DE~<:t-1 '~r~'JN 

------+---------t------ ------ "--
TM Constant ID Item 
Number 

TN Parameter ID Item 
Number 

Reader Bu:(':feJ:" 

NN Utility Buffer 

I Patch Camp 

Patch Dump 

NN Re~uest OP Code 

GND/Display Node 
Indicator 

Uplink Nessage Flag 

CSTK 30N _ ID _ITEN 

CSTKJARN_ID_ITEN 

CDHV_PATCR_RE~UEST 

CDIY yW _BUFFER 

CDRBJATCR_CONP 

CDRB _PATCR--,DUNP 

CDRB_PATCR_OPCODE 

CDRVJATCR_RRW 

CDRE _ UL _ NSG 

Value of item representing a TM Constant ID. REPLACE name for 16. 

Value of item representing a TN parameter ID. REPLACE name for 1. 

St);"UctU:("e of input parameters to the 11l'! utility program. Stored in VU 
compool CDR_NN_ UTILITY. 

Bufrer used for I1l'! Utility 110 & 'input messages stored in VU compool 
CDH _11l'! _UTILITY 

Bit within I1l'! Utility Program, Input structure which Causes an l1l'!-to
I1l'! Compare stored in VU compool CDH_I1l'!~UTILITY 

Bit within I1l'! Utility Program. Input st'ructure which causes and l1l'!-to
I1l'! Dump. Stored in VU .compool CDH_I1l'!..c.UTILITY 

OP Code for I1l'! Utility operations. Stored in'VU compool CDH~~_UTILITY 

Router Header Word in LDB inputs to I1l'! utility store,d in VU compool CDH 
I1l'!_UTILITY 

Indicator to I1l'! utility for uni~ue,uplink message handling. Stored in 
VU compool CDH_I1l'!_UTILITY 
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19 
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24 

25 

26 

31 

33 

34 

ITEM HALlS NAME 

COT Index STM _COT_INDEX 

Invalid Indicator STM_INVALID_IND 

Number of Limit Sets Save STM_LIM_SET_SAVE 

Class 2 limit indicator STM _CLASS2 _LIM _IND 

Class O. 3, 4 Limit 
Indicator 

STM_CLASS034_LIM_IND 

ID Found Flag STM_IDyOUND 

ITEM Type STM _ ITEM_TYPE 

ITEM Table STM _ITEM_TABLE 

DATA ITEM C :;<'1P10R 
Appendix E 

". . '--

iJESCRIPTION 

"-< 

3.3.1.2 Table Maintenance Process 

Saved COT Index 

Indicates value entered is invalid. 

Saved number of limit sets 

Class 2 for PARM when ON 

Class 0, 3, or 4 for Parm when ON 

ON when an ID entry number is found 

Array of 8 containing consecutive numbers starting with 1. 
Item Type No. Definition 

1 Parameter ID 
2 Limit 
3 Noise Filter 
4 Parameter Annunciation Status 
5 FDA Status 
6 Constant ID 
7 Constant Value 
8 Checkpoint Execute 

Array of 20 containing constant element numbers running from 1 to 9 
Arra;y: Number Item Type Arral Number Item Type 

1 1 11 2 
2 2 12 2 
3 2 l3 3 
4 2 14 4 
5 2 15 4 
6 2 16 6 
7 2 17 7 
8 3 18 8 
9 4 19 5 

10 4 20 5 

'\ 

ATTRIBUTES 

Integer 

Boolean 

Integer 

Boolean 

Boolean 

Boolean 

Integer (9) 

nteger (2l) 

Integer 
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43 

49 

50 

51 

58 

59 

60 

61 

62 

ITEM 

COMMON Buffer in use, 
Flag ror checkpoint 

Pointer to next avail- 11 
able hal:fword 

Time or successful check 
point 

Size of LIT 

HALlS NAME 

STM _COl-\.... BW _ FREE 

STl>LBWR_IND 

CZIV_DJMISSION_TIME$(l:) 

STM~IT_SIZE 

Number or words STM_NUM_SCALARS 

Total Number Entries STM NUM ENTRIES 
In~T - -

Current Search Position I STM_CUR_POS 

Double Scalar Value STM_COT_DBL_SCAL_VALUE 

Entered ID STM_ITEMll 

COT Position Pointer STM_COT_INCR 

TABLE NAME:. ______________________________________ __ 

DATA ITEM DESCRIPTOR 

DEseR IPTION 

Indicator to checkpoint .or the availability of the SM Common Burfer 
On - common bufrer is available ror use, Off - COmmon burfer is 
unavailable 

Index into Checkpoint Burrer at which to store data. 

Current mission time obtained from UI for time of good checkpoint 
M~~ 

Number of half ..... words to be moved from LIT to checkpoint buffer 

Number or hal:fwords to move from scalar portion of COT to Checkpoint 
buffer. 

Count of Number of Entries in each COT 

Current position of pointer into the COT 

Double scalar entry value 

ID entered via item entry 

Length of increment into the COT 

3.3.l.3 Table Maintenance Cyclic Parameter Update 
(No Entries 1 o~ 
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ATTRIBUTES 

. Bit(l) , 

I 
Integer 

Array(3) 
Integer 

Integer 

Integer 

Integer 

Integer 

Scalar 
Double 
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# ITEM 

Item Entry 

-
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DATA ITEM D,::cr;U"TOH Appendix E 

HAllS NAME DESCRIPTION 
.. ---

3.3.2.l SCM SEecialist Function Control Se~ent 

KEY Value set by UI based on inputs to SCM Spec. 

\ 

ATTRIBUTES' 
I , 

Integer 
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fI ITEM HALlS NAME DESCRIPTION 
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15 

16 

17 

18 

23 

24 

25 

26 

27 

28 

30 

44 

48 

47 

51 

55 

Item Table 

Item TY1?e 

Error Indicator 

Number Discrepancies 

FCOS Read/Write Macro 
. Call List 

WRITE STATUS 

MM Address 

Pointer to SCML Buffer 

IFW FLAG 

ENABLE/INHIBIT FLAG 

Compare_Error 

FOlllld Flag 

A_FLAG 

Section Indicator 

3 Pos_Error 

Common Buffer In Use 
Flag for SCM 

SCM ITEM TABLE 

SCM_ITEt4_TYFE 

SCM_CLASS5_ERROR 

SCM NUM DISCREP 

ICC_CSCV_ICC_MSG 

ENABLE _SCM_DATA _MSG 

SCM _COMPARE_ERROR 

SCM _FOUND_FLAG 

SCM AFLAG 

SCM SECTION 

SCM_3POS_ERROR 

·SCM_COM_BUF-YREE 

3.3.2.2 SCM Process 

Array of 6 entries to convert ITEM NUMBER to CASE INDEX for example: 

Item Number 

1 
2 
3 
4 
5 
6 

ITEM TYPE 
(Case Index) 

1 
2 
3 
4 
4 
? 

~iPe obtained from ITIM~ TABLE 

Indicator used to indicate need to output Class 5 error message. 

Counter used to count up to 10 Discrepancy Message 

Input to FCOS indicating the following: 

o MM Address 
o Pointer to SCML Buffer 
o WRITE STATUS 

STATUS word set by FCOS when an error occurs 

Address on Mass Memory for SCM List 

Address in core for SCM List to be read to or written from 

Transmit SCH Data Request MSG Flag for UI in CZ2_ Co/-lMON 

ENABLE Receipt of DATA FLAG INDICATES Receipt of Data for SCM in 
COMMON. 

Flag used to indicate need to output discrepancy message 

Flag used to indicate PARM ID MATCH found in SCML 

Used by 3 pas switch processing indicating which Parm ID of 3 POS 
switch pair being processed 

Used to indicate Section of SCM list that contains requested Parm 

Used to indicate invalid 3 pas switch should be states 

.Indico.tor to SCM of the availability of the SM Common Buffer. ON 
buffer available. OFF = Buffer unavailable. 

CZ2 

ATTRIBUTES 

Array(lO) 
Integer 

Integer 

Boolean 

Integer 

I Bit(l) 

Bit(l) 

Boolean 

Boolean 

Integer 

Boolean 

BIT(l) 
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# ITEM HALlS NAME 

l Item Entry SLS~ITEM_NO 

TABLE NAME: ____________________ _ 

TABLE ENTR\ ':mnENTS 

DESCBIPT10N 

3.3.2.3 SCM Initialization/Cleanup 

(No Entries) 

3.3.3.1 Comm/Instrumentation Control Se~ent 

Value obtained from U/I indicating that an item entry has been made on 
the CRT. 
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ITEM 

AM Item Processor 
Call List 

Display Index 

Item Entry 

Item Type 

Item Code 
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TABLE NAME: 

\ 

HAL/S NAME 

D_IND 

ITEM NO 

SAM_ITEM_TYPE 

SAM_ITEM_CODE 

DATA ITEM DESCRIPTOR 

DESCRIPTION 

3.3.4 AM Item processor 

Data passed to the AM Item Processor by the calling program. 
Consists of Display Index. 

ATTRIBUTES 

Index to the copy of a u/r table containing keyboard entries referenced I Integer 
by the AM Item Processor. The AM Item Processor does not directly use 
the Display Index, but it is used by U/I grammar macros referenced by 
the AM Item Processor 

The UI grammar macro used by the AM Item Processor to reference the I Integer 
item number input to the AM Display. 

An array in which each element indicates (via CASE number) the type I Array(lO) 
of the item entry which indexes into that array €lement. The Integer 
following table shows the values to which this array is initialized 

Item Entry Item Type 

1 - Radar Range Estimate Auto 1 
2 - Radar Range Estimate Hin 1 
3 - Radar Self Test Initiate 2 
4 - Ku-Band Gimbal Motor Override 3 
5 - Ku-Band TDRS Select Auto 4 
6 - Ku-Band TDRS Select West 4 
7 - Ku-Band TDRS Select East 4 
8 - S-Band TDRS Select Auto 5 
9 - S-Band TDRS Select West '5 

10 - S-Band TDRS select East 5 
11 - S-Band Site Select Auto 6 
12 - S-Band Site Select Next 6 
13 - Auto S-Band Select Enabled 7 
14 - Auto S-Band Select Inhibited 7 

An array in which each element contains the item variable value which 
corresponds to the item entry which indexes into that array element. 
The following table shows the values to which this array is initialized 
(see Item Type description above for item entry names). 

Item Entry Item Code 

1 1000 0000 0000 0000 
2 0100 0000 0000 0000 
3 0000 0000 0000 0000 
4 0000 0000 0000 0000 
5 1000 0000 0000 0000 
6 0010 0000 0000 0000 
7 0100 0000 0000 0000 
8 1000 0000 0000 0000 
9 0010 0000 0000 0000 

10 0100 0000 0000 0000 
11 1000 0000 0000 0000 

Array(10) 
Bit(16) 
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. 
11 ITEM HALlS NAME 

I 

25 Radar Self Test 
Initiate Item 

26 Ku-lland Gimbal Motor 
Override Item 

I 

-
TABLE NAME: ___________________ _ 

DATA ITEM DESCRIPTOR 

DESCRIPTION 

Ttem "Rnt,..y Ttem Code 

12 0100 0000 0000 0000 
13 1000 0000 0000 0000 
14 0100 0000 0000 0000 

Item entry from keyboard to initiate Radar self test 

Item entry from keyboard to override Ku-band Gimbal Motor 

Appendix E 

ATTRIBUTES 
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fI r- ITEM HAllS NAME 

Display Indicator D_I]jl) 

Item Entry Number ITEM NO 

DATA ITEM D ~r"r-OR Appendix E 

DESCH IPIION 

3.3.5 Payload Bay Door Item Processor 

A pointer to a copy of the Hiscella.neous Applications Control Table 
(MACT) which is a structure with variables necessary to execute this 
module. 

Value obtained from UI indicating the item number that has been made on 
the CRT. 
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ITEM 

Item Entry 

Item No. 

DISP 

I Scalar Data Item 

UI Scalar Value 

DEU# 

UI DEU# 

HALlS NAME 

KEY 

SPl_ITEM _NO 

Sp2 ITEM ND 
SP 3-ITEM - ND 
SP lC ITEM = ND 

SPl . .JlISP 
SP2 DISP 
SP3-DISP 
SP4-DISP 

SPI Item S 
SP2-ITEM-S 
SP3-ITEM-S 
SP4=ITEM=S 

ITEM_S 

SPl_DEU 
SP2 DEU 
SP3-DEU 
SP4-DEU 

D DEU NUMBER 

DATA ITEM [. OR Appendix E 

m::SCR IPT ION ATTRIBUTES 

-----_." 

3.3.6.1 Payload Control Specialist Function 

Value obtained from ur indicating" that an item entry has been made. I Integer 

Value passed to SPC_ITEM containing the displacement into the GXT for an I Integer 
item entry. 

Displacement to start of GXT for the specific Payload Control Spec. I Integer 

For P/L Control Spec 1, DISP=O. 
2, m:Sp;. 50. 
3, D:mp;.lOO. 
4, DJ:Sp;.150. 

Passed to the Payload Control Initialization/Cleanup routine. 

Value obtained from UI containing data entered on an analog request 
Passed to SPC_ITEM in Call List. 

Location in UI Compool containing EU data entered on analog request. 

Scalar 
Double 

Scalar 
Double 

DEU from which item request was made. Passed to SPC_ITEM in Call List 1 Integer 

I 
Location in UI Compool containing DEU number from which request was made. !Integer 
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fI ITEM HAllS NAME 

6 Offscale Indicator SPC_OFFSCALE_IND 

11 Transaction Status Word I SPC_BT4_TSW 
for Bite Test 4 

13 Command Word Fields SPE TCSDISC SET 
SPC-TCS-DISC-RESET 
SPC-TCS~MDM BT4 
SPC=TSCPA-

14 I FCOS Data Words SPCDISC REST.DLOC 
SPC-DISC-SET.DLOC 
SPC=ANA.DLOC 

15 I TCS-IO Device ID SPCDISC RESET.DDEV 
SPC-DISC-SET.DDEV 
SPC=MDM_BT4.DDEV 

16 TCSPFI TCSPFIYEVID 

17 TCSPF2 TCSPF2 DEVID 
~ -
, " "-' . 18 Pallet MDM 1 TCSPFlYEVID 

1 

~ 19 Pallet MDM 2 TCSPF2 _DEVID 

21 Data Item SPC _ EU yAT~ITEM 

9 ItEl No. I SPC_lTEM.-NO 

23 Response Word SPC_BT4_RESPONSE 

24 DEU no. SPCYEU 

25 Set Word SPC_SET_OUT 

26 Reset Word SPC _RESET_OUT 

27 Analog Word SPC_PCM_VAL 

DATA ITEM D--:;':PJPTOR 

DESCRIPTION 

3.3.6.2 Payload Control Process 

Indicator returned from the Backward Scaling Module to indicate an 
off-scale result value. 

Status fields for I/O Statuses returned from FCOS. 

Information passed to FCOS via parameter list to issue TCS-IO macro. 
Includes MIA, Module, and Channel. 

Fields containing pointers to data which FeOS is to output. 

Part of parameter list passed to FCOS defining output device. 

Device ID defining PFI as output device. Replace name for Bus 38. 

Device ID defining PF2 as output device. Replace name for Bus 39. 

Device ID defining Pallet MDM 1 as output device. Replace name for 
Bus 38. 

Device ID defining Pallet MDM 2 as output device. Replace name for 
Bus 39. 

Data entered via DEU keyboard when an item entry for an analog 
command is made ~ Passed in Call List. 

Value passed from SPl, SP2, SP3, or sp4 containing the displacement 
into the GXT for an item entry. 

Contains status Of channel. Obtained as a result of an MDM Bite Test 4 

DEU on which item entry was made. Passed in Call list. 

Output word for set mask. Located on a fullword boundary. 

Output word for Reset mask. Located on a fullword boundary. 

Output word for analog data. Located on a fullword boundary. 

ATTRIBUTES 

Bit (1) 

Bit( 32) 

Bit(24) 

Name 
(ATRB) 

Integer 

Double 
Scalar 

Integer 

Bit(16) 

Integer 

Bit(16) 

Bit(16) 

Integer 
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ITEM HAllS NAME 

Command Word Fields ,STl_TCS _BT4 

TCS-IO Device ID STI -.:.BT4 yDEV 

TCSPFI TCSPFl_DEVID 

TCSPF2 TCSPF2_DEVID 

Pallet MDM 1 TCSPFIYEVID 

Pallet MDM 2 TCSPF2_DEVID 

Transaction Status Word r SIl_TSW 

DISP SIl_DISP 

Range SIl_RANGE 

Response Word SIl_BT4_RESPONSE 

DATA ITEM D",- ""-up Appendix E 

f)ESCRIPTION 

3.3.6.3 Payload Control Init/Cleanup 

Information passed to FCOS via FCOS parameter list to issue TCS-IO 
macro. Includes MIA, Module, and Channel. 

Part of parameter list passed to FCOS defining output device. 

Device ID defining PFI as output device. Replace name for Bus 38. 

Device ID defining PF2 as output device. Replace name for Bus 39. 

Device ID defining Pallet MDM 1 as output device. Replace name 
for Bus 38. 

Device ID defining Pallet MDM.2 as output device. Replace name for 
Bus 39. 

Status fields for I/O Statuses returned from FCOS. 

Displacement to start of GXT for the specific Payload Control Spec. 
Passed in Call List. 

For P/L Control Spec 1, DISP=O. 
2, DISP=50 
3, DISP=lOO 
4, DISP=150 

Boolean used to indicate the end of GXT entries for a Payload Control 
Spec. Init = True. 

Contains status of channel. Obtained as a result of an MDM Bite 
Test 4. 

\ 

ATTRIBUTES 

Name 
(CWATRB) 

Integer 

Bit(32) 

Integer 

Bit(16) 
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ITEM HAlls NAME 

Keyboard Function Type KEY 

MM Msg Proc Event DMP _ MM _ MSG YROC 

DATA ITEM D ~:'W On 

DESCRIPTION 

3.3.7.1 Mass Memory Read/Write Spec Control Segment 

Keyboard entry of new key 

MM Msg Froc process event flag: 1 
o 

enabled 
disabled 
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ATTRIBUTES 

Integer 

Process 
Event 
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3 

5 

6 

19 

ITEM 

Illegal Entry Flag 

Case Number 

Array Item 

Match 

\\ 

j 

HAUS NAME 

RUD ILLEGAL ENTRY 

RUD CASE NUM 

RUD ARRAY ITEM 

RUD MATCH 

DATA ITEM DESCRIPTOR 

DESCRIPTION 

3.3.8.2 RMS Item Processor 

Indicates that UI MACRO should be enabled for 
'Illegal Entry' Message 

Variable used to control DO case process 

Array 21 of total items on display- to be 
mapped to Item NO 

Boolean used to terminate a loop 

'\ 
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ATTRIBUTES 

Boolean 

Integer 

Array 
A(21) I 

Boolean 
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{I ITEM HALlS NAME 

24 IXZI RYE_XZI 

26 lTD RYE_TD 

27 IRT RYE_RT 

28 ILNTEMP RYEJ.NTEMP 

29 ITK RYE TIC 

49 iTHC RYE_COrH)_THC_SIG 

50 IRHC RYE 30ND yHC_S1G 

'-...' 0 
86 ISensor ID Table RCD _SENSOR _1D _TABLE 

i~\ 
93 IN RCD_N 

~ 

32 IPOR Position in AM RKGYORYOS_ARM 

33 Sine of Swing Out Angle RKG _SWOUT _SIN 

34 lEE Ref to AM Ref Matrix RKGfl_TO_AM 

37 PL Ref to EE Ref Matrix RKG_PL_TO_EE 

TABLE NAME: 

DATA ITEM DESCRIPTOR 

DESCRIPTION 

Number of 360 detree corrections to be added to wrist roll encoder 
c-u.tput 

Thermister data limited by upper limit 

Resistence quotient 

Natural log of resistence quotient 

Temperature in degrees Kelvin 

Translational hand controller commands 

Rotational hand controller commands 

3.3.8.5 MCIO Decoder 

Table of Sensor 1D Values corresponding to each value of PortjSTBD 
Temp 1D (I) 

Temperature Data Counter 

3.3.8.6 Kinematic Data Generator 

Position of Active Arm Point of Resolution (POR) in the Arm Reference 

Sine of Arm Swing Out Angle 

Transformation matrix from EE Ref to AM Ref 

Transformation matrix from PL REF to EE REF 
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17 

18 

19 

20 

21 

22, 

23 

24 

31 

32 

33 

34 

35 

36 

37 

38 

39 

40 

41 

42 

43 

ITEM 

Counter 

RSC JNT Rate LIM 

Counter LIM 

SINGL DIR Drive 
Pos/Neg Past 

RSC Pos Hold Flag 

~~lta Joint' Angle 

RSC JNT Angle 

RSC JNT Rate CMD 

Vernier Scaling Save 

Max Trans Save 

Max Trans 

Max Rot Save 

Max Rbt 

THC Save 

THC Rate CMD 

RHC Save 

RHC Rate CMD 

Null Local 

Min Rate Local 

Max Trans Com 

Max Rot Com 

HALlS NAME 

I RSC COUNTER 

RSC _ JNT _RATE_LIM 

RSC':'COUNTER_LIM 

RSC_SING_DRV_POSNEG_PAST 

RSC_POS_HOLD 

RSC _DELTA _JA 

RSC JA 

RSC_JAR_CMD 

RJS_VERN_SCALE_SAVE 

RJS_ MiIX _TRANS_SAVE 

RJS _ MiIX _ TRANS 

RJS_MilX_ROT_SAVE 

RJS _ MiIX _ R0T 

RJS~THC_SAVE 

RJS_THC_RATE_CMD 

RJS_RHC_SAVE 

RJS _ RHC flTE _ CMD 

RJS _NULL_LOCAL 

RJS_MIN_RATE_LOCAL 

RJS_MilX_TRANS_COM 

RJS _ MiIX _ROT 30M 

TABLE NAME: ___________________ _ 

.) 

DATA ITEM DESCRIPTOR 

DESCRIPTION 

3.3.8.7 Single Joint Control 

Cycle Counter 

Maximum Joint Rates as determined by vernier/coarse state and payload 
status 

Maximum cycles 

Value of Pos/Neg flag on last pass 

RSC Local Position Hold Flag 

Difference of actuai joint angle minus RSC JNT angle 

RSC Local Joint Angle 

RSC Local Joint Rate Command 

3.3.8.8 Hand Controller 

Value of vernier REQ on previous cycle 

Maximum allowable EE trans rate on previous cycle 

Current maximum allowable EE trans rate 

Maximum allowable EE ROT RATE on previous cycle 

Current maximum allowable EE ROT RATE 

Trans HC commanded rate on previous cycle 

Current Trans HC command rate 

ROT HC command rate on previous cycle 

Current ROT HC commanded rate 

State of HC Null Flag 

State of min rate flag (for DL purposes) 

Maximum allowable EE trans rate component 

Maximum allowable EE rot rate component 
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# ITEM HALlS NAME 

10 XYZ I RPO_XYZ 

11 PYR RPO_PYR 

12 AIF RPO_AIF 

13 EE SEL RPO_EE_SEL 

14 SIN_SWOUT RPO_SIN_SWOUT 

16 SP RPO_SP 

17 CP RPO_CP 

18 SY RPO_SY 

19 CY RPO_CY 

20 L_WY_EET RPO_L_WY_EET 

~ \ . 21 POS_SHY_WRY RPO_POS_SHY_WRY 

~" 
~ 22 FAIL FLAG RPO _FAIL_FLAG 

23 Sl RPO_Sl 

24 Cl RPO_Cl 

25 POS _SHP _ WRY RPO _POS _SHP _WRY 

26 SWRY RPO_SWRY 

27 PASS 1 FLAG RPO_PASS1JLAG 

28 PASS 2 FLAG RPO _PASS2 JLAG 

29 S234 RPO_S234 

30 C234 HP03234 

31 SUM_PITCH RPO _SUM_PITCH 

32 HUM 1 RPO_NUML> 

33 I DEN 1 PO_DENl 

TABLE NAME: 

DATA ITEM DESCRIPTOR 

DESCRIPTION ATTRIBUTES 

3.3.8.9 Resolved Position Algorithm 

Desired point of resolution (X,Y,Z) in orbiter structural frame IV(3) 

Desired attitude (P,Yaw,R) in orbiter structural frame IV(3) 

Arm initialization flag II 

Selected RMS end-effector identifier for initialized arm II 

Sine of swingout joint angle IS 

Sine of desired POR pitch attitude in orbiter structural frame IS 

Cosine of desired POR pitch attitude in orbiter structural frame Is 

Sine of desired POR yaw attitude in orbiter structural frame IS 

Cosine of desired POR yaw attitude in orbiter structural frame Is 

Length between wrist yaw joint and selected end-effector tip IS 

Position vector (X,Y,Z) from the shoulder yaw to the wrist yaw joint in ~(3)S 
the swing-out frame 

Flag indicating failure of the algorithm to find an acceptable solution IB 

Sine of shoulder yaw joint Is 

I
~ Cosine of shoulder yaw joint 

~~i;!~~r;:~!O~r::~m the shoulder pitch to the wrist yaw joint in the 

s 

V(3) 

Sine of the wrist yaw joint angle Is 

Iteration control flag depending on the wrist yaw singularity condition IB 

Iteration control flag depending on the wrist yaw singularity condition ~ 

Sine of the sum of the shoulder, elbow and wrist pitch angles Is 

Cosine of the sum of the shoulder, elbow, and wrist pitch angles Is 

Sum of the shoulder, elbow, and wrist pitch angles Is 

Numerator of an intermediate quotient used to calculate the elbow pitch Is 
angle ... ~ 

Denominator of an intermediate quotient used to calculate the elbow Is 
pitch angle 
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fI ITEM 

34 K 

35 ELF 

36 SlIP 

37 WRP 

65 PID 

66 SR 

67 CR 

68 POR TO OS 

69 V_EE~POR 

71 PL_TO_EE 

73 EE TO OS 

74 OS TO SWOUT 

75 POS _WRY _ EET 

76 POS _ MPM _ SWOUT 

77 POS _SWOUT _SHY 

78 SHY 

79 SWOUT TO AM 

80 EE TO AM 

81 POS _SHY_SlIP 

82 POS_SlIP_WRP 

83 NUM 2 

84 NUM 3 

85 S3DE 

87 Good XYZ 

HALlS NAME 

RPO K 

RPO ELP 

RPO_SlIP 

RP_WRP 

RPO PID 

RPO SR 

RPO CR 

RPO POR TO OS 

RPO_V_EE_POR 

RPOYL_TO_EE 

RPO_EE_TO_OS 

RPO_OS_TO_SWOUT 

RPO _POS _WRY _ EET 

RPO_POS_MPM_SWOUT 

RPO_POS_SWOUT_SHY 

RPO SHY 

RPO SWOUT _TO_AM 

RPO EE TO AM 

RPO _POS _SHY_SlIP 

RPOYOS_SlIP_WRP 

RPO_NUM2 

RPO_NUM3 

RPO_S3DE 

RPO _GOOD _ xYZ 

TABLE NAME: _________________ -"-__ 

'\ 
.--/ 

TABLE ENTRY CONTENTS 

DESCRIPTION 

Quotient of NUMl!DENl equivalent to COS LDTR(ELP-DELTA_EPSILON)) 

Elbow pitch joint angle 

Shoulder pitch joint angle 

Wrist pitch joint angle 

Payload index 

Sine of desired POR roll attitude 

Cosine of desired POR roll attitude 

Transformation matrix from POR frame to orbiter structural frame 

Vector from end effector tip to point of resolution. 

Vector from the payload POR to the end effector tip in the end 
effector frame 

Transformation matrix from end effector to orbiter structural frame 

Transformation matrix from the orbiter structural to swing-out frame 

Position vector from wrist yaw joint to end effector tip 
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M(3,3)S 

V(3)S 

V(3)S 

M(3,3)S 

M(3,3)S 

V(3)S 

Position vector from manipulator positioning mechanism to swing-out join~ V(3)S 

Position vector from swing-out joint to shoulder yaw joint 

Shoulder yaw joint angle 

Transformation matrix from the swing-out to arm reference fr.ame 

Transform~tion matrix from end effector to arm reference frame 

Position vector from shoulder yaw to shoulder pitch joint 

Position vector from shoulder pitch to wrist pitch joint 

Numerator of tan la+Sl identity used to calculate sh~ulder pitch angle 

V(3)S 

S 

M(3,3)S 

M(3,3(S 

v(3)S 

v(3)S 

S 

Denominator of tan la+Sl identity used to calculate shoulder pitch angle I S 

Sin (elbow pitch - LDelta_Epsilon)l S 

Copy of XYZ used to save a validated desired position -O-V(3)S 
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DATA ITEM DESCRIPTOR 

(I ITEM HALlS NAME DESCRIPTION I ATIRIBUTESI a::I ~ 11111111 

g ~1I:1I:11 
3.3.8.10 Automatic Sequence Processor 1:::;1:: en 11111111 

:I: -.11 
o c 11111111 

46 I'XYZ II RAS XYZ II Desired POR Position@g;V(3)S 0 ~ ~ z 

47 PYR RAS PYR Desired POR attitude Q '"d v(3) S ..... m ~ 
>-<~ en gill 

48 Pause Flag RAS_PAUSE_FLAG 0= no pause} Z 8 !I: !!! .:. 
1= pause - for desired point > ::::; B ;;l t 

l' '--< en ::tI t 
49 ISP I RAS SP I Sine of PYR 8 S CI l> 

- 1 '"db:! :: 5 
50 CP RAS _CP Cosine of PYRI 6; C S! ~ 
51 SY RAS SY Sine of PYR t::J t-:i S;; iA 

- 2 >-< t-<G CII en 
52 CY RAS CY Cosine of PYR2 m S CD!i: 

- 0 M 

53 SR RAS SR Sine of PYR .:s: "':J S cii° ~ 
3 0< <-'1 0 ::I ::tI 

~~ m 
54 CR RAS_CR Cosine of PYR

3 
.-:j ::q S en 

t=::J "CI 
~ 55 STR TO DES RAS_STR_TO_DES Transformation matrix from orbiter structural frame to desired POR M(3,3) S == 
~ orientation ::;: 
~ -N. 56 POINTER RAS _POINTER Index to the next pre-stored POR point to be used I -£ 
\ 57 Dist RAS DIST Distance between current POR position and desired POR position S iO 

58 Phi RAS PHI Angle through which present POR frame must be rotated to be coincident S - I with desired POR frame 

59 IERR_MAT RAS ERR MAT Transformation from present POR ref. frame to desired POR ref. frame M(3,3) 

60 KFPS RAS_KFPS POR translation rate in feet/sec. S 

61 K1lPS RAS K1lPS POR rotation rate in degrees/sec. S ~ :D C ... II) CD II) _ 

. () !fi! < ... -62 XYZ dot RAS_XYZ_DOT POR translation rate command with respect to the orbiter structural frame V 3 CD aNt 
0; .... ~ 

63 PYR dot RASYYR_DOT POR rotation rate command with respect to the POR frame vO) ~ -3- .. 
cr-. 

64 Dist Min RAS_DIST-lilN} Distance and attitude errors used to determine if POR has passed the S :::, eft 
desired point while in time mode ~ C. 

~ ~~ RAS~~ S _ .. 
66 Gain RAS_GAIN Gain used to set commanded EE rotation rates S • 

I» 
67 X RAS X X S '" - ~ 

68 Y RAS Y Y S 

69 Z RAS Z Z S 

TABLE NAME: 
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fI ITEM HALlS NAME 

70 Next Point Flag RAS _NEXT ]OINT yLAG 

73 Max Trans RAS _MAX_TRANS 

76 Progressing Flag RAS~ROGRESSING-YLAG 

77 Waiting Flag RAS_WAITING_FLAG 

78 Distance Flag RAS-PISTANCEYLAG 

79 Time Flag RAS_TIME-YLAG 

80 Arm ID RAS_ARM_ID 

81 EE ID RAS_EE_ID 

82 PL ID RAS_PL_ID 

83 Pos Tol RAS_POS_TOL 

84 Att Tol RAS_ATT_TOL 

85 Seq Length RAS _SEQ_LENGTH 

86 Seq Init Fail RAS _SEQ_INIT yAIL 

96 Trans Time RAS_TRANS_TIME 

97 Rot Time RAS_ROT_TIME 

TABLE NAME:. ________________________________________ __ 

\ 

DATA ITEM DESCRIPTOR 

DESCRIPTION 

Flag to determine if the next point in a pre-stored auto sequence 
is to be used when the Progressing" mode is entered 

Maximum allowable POR trans rate 

Flag to enter Progressing mode 

Flag to enter Waiting mode 

Flag to enter Distance mode 

Flag to enter Time mode 

Integer converted pre-stored auto sequence arm ID 

Integer converted pre-stored auto sequence EE ID 

Integer converted pre-stored auto sequence payload ID 

Integer converted pre-stored auto sequence position tolerance 

Integer converted pre-stored auto sequence attitude tolerance 

Integer converted pre-stored auto sequence length 

Flag for validation failure of pre-stored auto sequence initialization 

Translation time 

Rotation time 
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28 

29 

30 

31 

32 

33 

ITEM 

Y-Component of WRY 
velocity 

EE RotatIon Rate about 
Y-Axis of AM 

HALlS NAME 

RRP_V_WY_Y 

RRP_OMEGA_Y 

EE Translation Rate in FBP V234 X 
X-Axis of AM - -

EE Translation Rate in RRP V234 Z 
Z-i1.xis of 11.M - -

In-Plane Linear Velocit~ RRP_IP_WP_EE 
of Arm Segment from 
WRP to EE Tip 

Normal Linear Velocity RRP IP NORM 
of Arm Segment from - -
WRP to EE Tip 

TABLE NAME: ________________________________________ __ 

DATA ITE~! DESCRIPTOR 

DESCRIPTION 

3.3.8.11 Resolved Rate Processor 

Y-Component of wrist yaw joint 

End effector angular velocity for rotation about Y-axis of AM 

End effector linear velocity for translation in the X-axis direction 
of AM 

End effector linear velocity for translation in the Z-axis direction 
of AM 

Linear velocity in the arm plane colinear with the straight line 
segment from the wrist pitch joint to the end effector tip 

Linear velocity in the arm plane normal to the straight line 
segment from the wrist pitch joint to the end effector tip 
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DATA ITEM DESCRIPTOR 

DESCRIPTION 

Sine of (Wrist pitch angle +EPSILON) 

Cosine of (Wrist pitch angle +EPSILON) 

Linear velocity along the arm segment from the 
elbow pitch joint to the wrist pitch joint 

Cosine of (Elbow pitch angle - DELTA 
EPSILON) 

Ratio of the absolute value of commanded rate 
to maximum allowable joint rate 

Inverse of MAX (RRP_KDOT) 

Sine of (Elbow pitch angle-DELTA~PSILON) 
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l-
ITEM I ",US "M, 

23 RTV_RATE 

24 V IRTV V 

25 W RTV_W 

26 Resultant RTV YOR _ XLT YSLT 

6 Joint Angle Error RFPYELTA3 A 

32 EE rigidized Past RHM_EE_RlG_PAST 

33 Derigidize CMD Flag RHM_EE_DERlG_CMD_FLAG 

"- 34 Release CMD Flag RHM yEL _CMD JLAG 
~ 

~. 35 
~, 

SHY Sing Ctr RHM_SlNG_SHY_CTR 

36 WRY Sing Ctr RHM_SlNG_WRY_CTR 

37 ELF Sing Ctr RHM SING ELP CTR 

38 Reach Lim Pos Ctr 1:=:::=::;=: 39 Reach Lim Neg Ctr 

40 Released Past RHM_RELDJLAGYAST 

41 Derigidized Past RHM _DERlG YAST 

42 EE Count RHM _EE _COUNT 

43 MCIU EE FLAG RHM _ MClU _ EE _FLAG 

1,4 Reach Lim P Flag RHM _REACH_LIM'y JLAG 

45 Reach Lim M Flag RHM_REACH_LIM_MJLAG 

TABLE NAME: ________________________________________ __ 

TABLE ENTRY CONTENTS 

DESCRIPTION 

3.3.8.12 Total Velocity 
Alternately holds actual and commanded joint angle rates 

Stores translation rate data ex,Y,ZI before and after display 
transformation occurs 

Stores rotation rate data (Roll, Pitch, Yaw) before and after 
display transformation occurs 

Translation velocity vector magnitude 

3.3.8.13 Position Hold 

The difference of commanded joint angle and actual joint angle 

3.3.8.14 Health Monitor 

EE RlG/DERlG last pass 

First time flag for derigidize CMD 

First time flag for release CMD 

Shoulder yaw singularity filtering counter 

Wrist yaw singularity filtering counter 

Elbow pitch singularity filtering counter 

Positive reach limit filtering counter 

Negative reach limit filtering counter 

Released flag last pass 

Derigidized flag last pass 

MCIU bite failure filtering counter 

MClU failure flag 

Reach limit plus flag 

Reach limit minus flag 
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5 

6 

14 

15 

16 

18 

35 

44 

45 

ITEM 

Worst Case Delta 
Temperature 

HI Limit 

LO Limit 

Delta TEMP 

ARM_INDEX 

Therm Counter 

J 

Annun Therm Counter 

TEMP INDEX 

Old Motor Speed 

ASI 

Joint Current 

HALlS NAME 

RIT_WORST~CASE-PELT_TEMP 

RIT_HI_LIM 

RIT_LO_LIM 

RIT _DELTA_TEMP 

RI'[~ ARM_INDEX 

RIT _ THERM _COUNTER 

RIT_J 

RIT _ ANNUN _THERM 30UNTER 

RIT _TEMP_INDEX 

RNC _ OLD _ MTRyPD 

RNC_ASK 

RNC _.TNT _ CRNT 

TABLE NAME:, ________________________________________ __ 

DATA ITEM DESCRIPTOR 

DESCRIPTION 

3.3.8.15 Temperature Processor 

The worst case delta (out of limits) temperature condition for ea.ch 
arm available 

The high temperature limit (ABE or LED) for the temperature value 
being processed 

The low temperature limit (ABE or LED) for the temperature value 
being processed 

The out of limits condition for the temperature value being 
processed. It is used to determine the worst case delta temperature. 

This item contains a one if a port temperature data value is being 
processed and a 2 if a starboard temperature data value is being 
processed. 

Counter that keeps track of number of temps processed in current 
cycle of 24 

Subscribe into the 24-element arrays 

Two cycle counter trigger 

This item is a (2) for port temp and a (1) for STBD temp. 

3.3.8.16 MeIU Encoder 

Old motor speed 

Array subscript set by the arm select index 

Floating proint value for setting motor current 
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# ITEM HAllS NAME 

46 Motor Speed RNC_MTR_SPD 

55 A RNC_A 

56 Dl RNC_Dl 

57 D2 RNC_D2 

58 D3 RNC_D3 

59 D4 RNC_D4 

60 Z RNC_Z 

61 Integer Motor Speed RNC_INT_MTR_SPD 

TABLE NAME: ________________________________________ __ 
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DATA ITEM DESCRIPTOR 

DEseR IPTION 

Temporary variable to convert joint movement, gear ratios, and 
scaling factors into a fixed point joint rate command. 

Contains the four rounded digits of the Input Data Fields. 

Contains the first digit of Input Data Fields. 

Contains the second digit of Input Data Fields 

Contains the third digit of Input Data Fields 

Contains the fourth digit of Input Data Fields 

Counter to seperate digits 

Contains the rounded integer value of Motor Speed 
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ITEM 

~FwT Index Table 

Max Value 

Scale Factor 

Annunciation Flags 

Index Bias 

Arm ID 

Last Pass Annunciation 
Flags 

ABE ID Array 

DATA ITEM DESCRIPTOR 

HALlS NAME 

RDD FMPT INDEX 

RDD MAX VALUE 

RDD SCALE FACTOR 

RDD ANNUN FLAGS - -

RDD INDEX BIAS 

RDD ARM ID 

RDD ANNUN FLAGS LP - -

RDD ABE TEMP ID 

DESCRIPTION I ATTRIBUTES 

3.3.8.17 Dedicated Display 

The indices used in the issuing of the UI I A(ll) I 
annunciation macro 

The value of the actual POR resultant transla- I S 
tion rate or the CMDED 'POR resultant transla-
tion rate, whichever is greater 

The current scale factor (Xl or XIO) to be S 
applied to the actual and CMDED POR resultant 
translation rates 

A Boolean array mapping used in order to be IA(ll)B 
able to index through all the annunciation 
flags 

A value (0 for PORT, 12 for STBD) used to I I 
index into the correct portion of the thermistor 
temperature data array depending on whether a I 
PORT or STBD temperature is being requested 

An index (1 for PORT, 2 for STBD) used to I 
reference arm dependent data during tempera-
ture processing 

Annunciation flags saved from the last pass A(11) B 

A table used to correlate one of the seven LED IA(7)I 
temperatures with each of the five ABE temper-
atures 
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ITEM 

Temperature 1D Base 
(PORT/STBD) 

LED ID Array 

DATA ITEM DESCRIPTOR 

HAUS NAME DESCRIPTION 

RDD ARM TEMP 1D BASE The base number (100 for PORT, 200 for STBD) - - --
to be incremented and used as a temperature 1D 

RDD LED TEMP ID A table used to correlate one of the five ABE - - -
temperatures with each of the seven LED 
temperatures 
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# ITEM HAllS NAME 

18 OK To Enter Flag RQC_OK_TO_ENTER 

22 Mode Case Index RQC_MODE_CABE_INDEX 

23 Mode Case Array RQC_MODE3ABE_ARRAY 

31 MCIU Frame ID RQC_MCIU]RAME3 D 

I 

TABLE NAME:, ______________________________________ __ 

TABLE ENTRY CONTENTS Appendix E 

DESCRIPTION ATTRIBUTES 

3.3.8.18 InEut Processing and Configuration Determination 

Ok to Enter Flag-ON means arm is at rest and operator request for 
new mode will be services. 

B 

Points to the correct do case I 

Contains values used by the Mode Case Index to point to the correct A(6)I 
do case 
Contains the integer form of the MCIU frame ID which is input I 
from the MCIU 
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DATA ITEM DESCRIPTOR 

HALlS NAME ITEM fI 

1 Freeze Flag I RWP _FREEZE 

4 Saved Position Hold Flag I RWP_POSITION_HOLD_SAVE 

41 Encoder First Chk- RVM_ENCOD-YIRST_CHK 

DESCRIPTION 

3.3.8.20 Position Hoid Checks 

Flag to determine whether or not to save current JA for RPF 

Status of Position Hold Flag on last cycle 

3.3.8.21 Consistency and Encoder Check 

First pass flag for encoder check 

ATTRIBUTES. m ~ 11111111 = g 11:11:/1 Q 
:;111:: 
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0(1) en ::o'P s: ~i en ::0 

A(6)B CI l> - < -42 TACHO Integral RVM_TACHO_INTEGRAI 

43 Integral R~ Time RVM _INTEGRAI _ RUN_TIME 

Encoder check calculation 

Encoder check calculation 

A(6)s ~ 0 
• Z .. 0 A(6)s CD (I) 

44 Jnt Rate Match RVM _ JNT _RATE_MATCH Loop control CI 
(I) 

0 B CD ." 

45 Jnt Disp RVM_JNT_DISP Joint displacement 
en 

~ A(6)s cir 
::I 

,. 
21 

46 Mot Speed Cmd Unfilt RVM _MOT_SPEED _RAW Commanded unfiltered motor speeds A(6)s m en 
"a 

47 Mot Speed Cmd LP RVM _MOT_SPEED _CMD _ LP Last pass value for motor speed command A(6)s CD 
n 

48 F12 RVM F12 

~\ 
-

49 Fll RVM Fll 

~ 
-

50 F22 RVM-Y22 

Consistency check motor speed factor 

Consistency check motor speed factor 

Consistency check control error factor 

~ S ft· -. 
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S ::I 

t !'\\ 
'\..i \\ 51 F2l RVM_F2l " , Consistency check control error factor S 

52 F32 RVM-Y32 Consistency check rate increment factor S 

53 F3l RVM-Y3l Consistency check rate increment factor S 

54 Mot Speed Cmd RVM _MOT_SPEED _ CMD 

55 Cntl Err Unfilt RVM_CNTL_ERR_RAW 

Filtered motor speed commands 

Unfiltered control error 

A(6)s "tI::DO ... Q)CIIQ) -A(6)s ~<S -" 56 Cntl Err RVM_CNTL_ERR Filtered control error too I-' I: A(6)s I 0 

'" --CD I-' 

57 Cntl Err LP RVM_CNTL_ERR_LP 

58 Rate Inc RVM_RATE_INC 

Last pass value for control error 

Filtered rate increment 

a-, 
A(6)s -- en """' \0 0 A(6)s .. .. 

59 Rate Inc LP RVM_RATE_INC_LP Last pass value of rate increment A(6)s ~ 
60 Rate Inc Unfilt RVM_RATE_INC_RAW Unfiltered rate increment A(6)s 

I» 

'" CD 
61 Ang Inc RVM _ ANG _INC Joint angle increment A(6)s 

TABLE NAME: 
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DATA ITEM DESCRIPTOR 

II ITEM HALlS NAME OEseR IPTION 

62 Jnt Angles LP RVM_JA_ATL_LP Last pass value of joint angles 

63 Consis Flag LP RVM _CONS IS _ LP Last pass value of consistency flag 

6~ All Brakes On LP RVM_BRAKES_LP Last pass value of all brakes on flags 

65 TACH Fail Flag LP RVM _TACH_FAIL _LP Last pass value of tach fail flag 

66 Encoder ehk Flag LP RVM_ENCOD_CK_LP Last pass value of encoder check flags 

67 Disp Elaps RVM_DISP_ELAPS Elapsed displacement 

68 Jnt Consis RVM_JNT_CONSIS Runaway joint consistency flags 

69 Z RVM_J Loop control 

TABLE NAME: ___________________ _ 
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