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PREFACE

This issue of the Systems Management (SM).Detailed Design Specification
and its updates supercedes all previous editions and meets the requirements
specified in the applicable documents listed in Section 1. The Remote Manip-
ulator System (RMS) design specification is a 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 SM major function.

Questions about the technical content of this 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, phone 333-7650.
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1. INTRODUCTION

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 status 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 (OI) 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. Section 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
(BPEC) 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 1nput/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 the SM 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 thé.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 Type ~ denotes usage of parameter

Input - ° Z - Compool Constant

° I -

® 0 - Output ° R ~ Input interprocess or
] L - Locally declared variables : .~ hardware parameter

® C -~ Locally declared constants ° W - Output interprocess or

hardware parameter

Source/Destination - Specifies the external modules 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-

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'4 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

e *\
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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 column is Dblank.

Appendixes A - E provide the following information:

A

Data Base Definitibns - a description‘of the tables contained in the SM
compools.,

I/0 Data Tables - Description of data tables for non mission-dependent I/O.

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

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-

character 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 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 refer-
enced by the cyclic display processor.

Data Item Descriptor - Variables in the Module Data Lists that are not
listed in Appendix A. (i.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 following 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
Specification, Volumn I, Book T, "OFT System Level Requirements,
Software (Level A)", 88-P-0002-170.

Volume 5, Book 3 "OFT Functional Level Requirements Systems Management
(Level B)", S8-P-0002-530T July 27, 1979. .- g

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

I
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b. | Space Shuttle Orbital Flight Test Orbiter Avienics Software Design
Specification, Volume I, "Software System Overview"

SM DRs,

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

SM Offline Preprocessor, Detail Design Specification

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

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

CRs, 'and PCRs

DR
DR
DR
CR
CR
CR
CR

36014
35864
35852
19918
19825
19821
12863

PCR 36187

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 Chanmelization Change

KU Band Acquisition Sequence Change
Uplink Data Control '

RM DRs, CRs, and PCRs

CR

CR

CR

CR

CR

CR

CR

CR

191958
192628
193104
19313
19314
19316A
19317

19368A

CNTL IO CLEANUP

MT6 DR2

I0 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
CR
CR
CR
cR
CR
CR
CR
CR
CR
CR
CR
CR

CR

19423A
19508
19510
19512
19515
19522
195238
19524
19526
19527A
19551
19633
196524

19783A

PCR 31648

RMS. DOWNLIST RQMTS STS 2
TEST WORD CHECKING

STATE CHG FOR VERNIER
HCCF CURRENT. LIMITING -
POSITION ENC BIAS CORR
PHASING II

PARAMETER VALUES/RANGES
MANUAL-IDLE-MANUAL TRANS
REL/DERIG CK.CORRECTION
CONSISTENCY CK INHIBIT
MOD TO D/L CR 19423A
CORR TRNSF OF VEEPORSEL
RUNAWAY JNT CONSIS . CHECK
MSID ASSIGN-CR .INCORPORATION

RAISE RMS MCIU.PRIORITY

|
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NAME

DMP
RAS
RCD
RDD
REX
RFP
RHM
RIT
RJS
RKG
RMC
RNC
RPO
RQC
RRP
RSC
RTV
RUD
RVM
RWP
RXY
RYE
SAM
SBD
SBS
SCI
SCM
scs
SDA
SFD
SFS
SGA
SI1-SI4
SLS

SM2
SPC
SPM
SPP
SP1-SP4

ALPHABETICAL LISTING OF THREE CHARACTER ID'
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S

PROCESS

MASS MEMORY MESSAGE PROCESSOR
AUTOMATIC SEQUENCE PROCESSOR

MCIU DECODER

DEDICATED DISPLAY

RMS EXECUTIVE

POSITION HOLD

HEALTH MONITOR

TEMPERATURE PROCESSOR

HAND CONTROLLER

KINEMATIC DATA GENERATOR

RMS SPECIALIST FUNCTION CONTROL SEGMENT
MCIU ENCODER

RESOLVED POSITION ALGORITHM

INPUT PROCESSING AND CONFIGURATION DETERMINATION
RESOLVED RATE PROCESSOR

SINGLE JOINT CONTROL

TOTAL VELOCITY

RMS ITEM PROCESSOR

CONSISTENCY AND ENCODER CHECKS

POSITION HOLD CHECKS

CONFIGURATION INITIALIZATION

DATA CONVERSION PROCESSOR

ANTENNA MANAGEMENT ITEM PROCESSOR
PAYLOAD BAY DOORS ITEM PROCESSOR
BACKWARD SCALING

SCM INITIALIZATION/CLEANUP

SUBSYSTEM CONFIGURATION MANAGEMENT PROCESS
SCM SPECTALIST FUNCTION CONTROL SEGMENT
BASIC DATA ACQUISITION

FAULT DETECTION AND ANNUNCTIATION
FORWARD SCALING

GENERAL DATA ACQUISITION .

PAYLOAD CONTROL INITIALIZATION/CLEANUP
COMMUNICATION INSTRUMENTATION SPECIALIST FUNCTION
CONTROL SEGMENT

ORBIT/DOORS (OPS2) CONTROL SEGMENT
PAYLOAD CONTROL ITEM PROCESSOR
PERFORMANCE MONITOR CONTROL
PRECONDITION PROCESSING

PAYLOAD CONTROL SPECIALIST FUNCTION CONTROL SEGMENT

Table 1-1
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SSA
SSB
SsC
SSD
SSF
SSH
SSM
SSN
5SSO
Ssp
SS5R
5585
SST
SSW
STC
ST™
STS
SUL
S21
VMM
VMP
VCY
VIF
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APU FUEL QUANTITY

PAYLOAD BAY DOORS

FUEL CELL PURGE

SPECIAL PROCESSES DATA ACQUISITION

FUEL CELL COMPUTATION .

HYDRAULIC WATER BOILER QUANTITY

ANTENNA MANAGEMENT

09/N2 QUANTITY

SPECIAL PROCESSES DATA OUT

SPECIAL PROCESSES EXECUTIVE

RECORDER TAPE POSITION

STANDBY WATER COOLANT LOOP TEMPERATURE.CONTROL
HYDRAULIC FLUID ON-ORBIT TEMPERATURE CONTROL
Hy0 PUMP DELTA PRESSURE

TABLE MAINTENANCE CYCLIC PARAMETER UPDATE
TABLE MAINTENANCE PROCESS

TABLE MAINTENANCE SPECIALIST FUNCTION CONTROL SEGMENT
SM UPLINK PROCESSOR

OPS 2 INITIALIZATION/CLEANUP

MASS MEMORY READ/WRITE SPEC CONTROL

MASS MEMORY READ/WRITE SPEC ITEM PROCESSOR
GTS CYCLIC UPDATE PROCESSOR

TELEMETRY FORMAT LOAD PROCESS

Table 1-1 (Cont'd.)
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FUNCTIONAL. ID. ASSIGNMENT

FUNCTIONAL AREA FUNCTIONAL DATA ID
Basic Processes . v A
Table Maintenance _ T
scM c
Payload Control. o P
APU Fuel Quantity Q
Payload Bay Doors _ ' ﬁ
Fuel Cell Purge | | U
Fuel Cell Computation F
Hydraulic Watexy Boiler Quantity ﬁ
Antenna Management M
02/Ny Quantity N
Recorder Position Tape . R
Standby Water Coolant Temp Control L
Hydraulic Fluid Temp Control. - 0
Hy0 AP . W
Special Process | S
Uplink Processor v
Common (multi-area) Z
Table 1-~2
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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 SM Processes acquire data from the various vehicle swbsystems 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 Detection and Annunciation (FDA), and Precondition Proce531ng (dynamic
1limit selection for FDA processing). :

Special Processes, under the control of a Special Processes Executive, pro-
vides specialized computations and processing sequences 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 annunc1ated 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, Communications
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.

1)
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3. SOFTWARE DESIGN

This section describes the 8M software processing elements. The emphasis
in the presentation is on describing the design of the 8M 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.
Fach diagram has descriptions which detail the process and tables which list
process iaputs 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/0 operations and supervises the timing and execution of SM software components.
The User Interface software provides the service functions by which the user com-
municates with the SM software. System Control software initializes the AP101l
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 within the OPS or SPEC based on user in-
put,gtime or events. The SM OPS and SPEC structure is described in Section
3.1.4, )

Another consideration influencing the SM design i1s 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
accomplished. 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
repetitive logic with parameter unique processing control data. With/the table
driven- design, generalizeéd 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. A1l 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 i1s available in the SM
COMPOOL to Basic SM Processes and to SCM.
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3.1.3 SM Table Structure Overview

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 cantrol 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 assoclated 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 relastionship. 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 'mested' 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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3.1.4 Processing Element Structure

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 segments to the various SM pro-
cesses. Also shown in Figure 3.1.L4-1 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. Bach 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 flow through the three groups of functions 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. 8MM Display Pro-
cessing is performed asynchronously to the SM processes discussed above. The
User Interface function, (SDS-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 bullt by an offline process, the Display Format Generator (DFG) program.
Inputs to the DFG program are generated by the SM Preprocessor and are discussed
in the SM Preprocessor Detailed Design Specification - Phase II, Section 6.

This design approach allows SMM displays to be deflned 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 configuratiens (Suspend, Temperature, Idle,
Single, Manual, Auto). To obtain configuration independence, the RMS
executive modules perform all the configuration control processing. RMS
program module interface management has been centralized 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 (SM TM SPEC), User Interface
(UI), Downlist (DL)]. Figure 3.1.5-2 shows the internal RMS hierarchy.
Table 3.1.5-1 contains the list of RMS program module names.

PN
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RMC

RUD

RQC

RWP
RCD
RKG
RSC
RJS
RPO
RAS
RRP
RTV

RFP

RIT

RYE

RVM

Table 3.1.5-1. Module Names/Acronyms

RMS Specialist Functienm Control Segment

RMS Item Pfocessor

RMS Executive

~Date: 10/16/79

Page 3.1.5-4

Input Processing and Configuration Determination

Configuration Initialization
Position Hold Checks

MCIU Decoder

Kinematic Data Generator
Single Joint Control

Hand Controller

Resolved Position. Algorithm
Automatic Sequence Processor
Resolved Rate Proceésor
Total Velocity

Position Hold

Health Monitor

Temperature Processor

MCIU Encoder

Dedicated Display

Data Conversion Processor

Consistency and Encoder Checks

S
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3.2 Operational Sequences

A description of the SM Orbit/Doors (OPS 2) Control Segment is presented.
Punctions active throughout this OPS are identified; and Mode processing and
displays are identified. The displays available within the SM OPS 2 Control
Segment are shown in Table 3.2-1 with velid SM OPS transitions identified in
Table 3.2-2, No attempt is made to identify specific item entries or unique
processing associated with item entries in the control segment flows. Item
entry processing is more fully discussed in Section 3.3 (Displey 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 date 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.

) A1l values updated by the Table Maintenance SPEC function.

® Ku-band antenna control diqcretes 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.

‘;7@
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Table 3.2-1. SM OPS Display Content

DISPLAY TITLE S_ES_ oPS SPEC DISP
SM Systems Summary 1 2 | ' X
M Systerﬁs Sunmary 2 2 X
CRYO/Fuel Celll 2 ‘ X
Environmentall : 2 - X
APU/HYDl 2 X
SM Table Maintenance 2 | X

SCM o | 2 X

PCMMU/PL Commn 2 X
Communications Managemenﬁl : >2 X
Antenna Management 2 X

Payload Bay Doors .2 X

HYD Thermall 2 X
PDRS Control 2 X

PDRS Status 2 X
Electricall 2 0 x
Payload Control SPEC (1-4) 2 X

Payload Para.metricl 2 X
Propellant 'I'hermall 2 X
APU/Environmental Thermall 2 X
Mass Memory Read/Write 2 X

1 These displays may be mass memory resident. The remaining displays
are main memory resident.
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Teble 3.2-2.

SM OPS SPEC Function Table

Date
Pgge

10/16/719
3.2-3

Speciglist Function Section Valid in SM OPS
Number o 8 9
Table Maintenance 3.3.1 yes [ no | no
Subsystem Configuration Management 3.3.2 Yes | no no.
Communications/Instrumentation 3.3.3 yes | no | no
Payload Control (1-L4) 3.3.6 yes | no | no
General Test Support no |no | yes
First Sensor Self Test no no yes
Second Sensor Self Test no |no | yes
TCS Control no no yes
System Services SPECs yes | yes | yes
RMS 3.3.8 yes |no | no
Mass Memory Patch 3.3;7 yes { yes | no

Valid SM OPS Transition Table

\T0
F;&%\\ 0PS 0 SM2 sM8 SM9
0PS O yes yes yes yes
SM 2 yes yes no no
sM 8 yes no yes yes
SM 9 yes no yes yes

TABLE 3.2-2
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3.2.1 Orbit/Doors (OPS 2) Control Segment (SM2_OPS)

The Orbvit/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). : '

.,

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

Invocation: SCHEDULE SM2 OPS PRIORITY(PRIO SM2);
Inputs -~ Inputs to this module are specified in Table 3.2.1-1.

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 1s 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 Ttem Processor
is called to process the request. If Mode 202 is '‘selected, the OPS 2
Initialization/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, Special Processes Exectitive,
and the RMS Executive are cancelled and the OPS 2 Initialization/Cleanup
module is called to perform OPS cleanup.

Mode 202 - PBD Operations Mode

After the cyclic processors are scheduled, the OPS 2 Initialization/
Cleanup module 1s called to perform Mode 202 initialization, the PBD
Operations display is presented and the control segment waits for a
new OPS, new mode or item entry. If an item entry is made, the PBD
Ttem Processor is called to process the request. If Mode 201 is
gselected, 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 Processes Executive, and the RMS Execltive are cancelled and
the OPS 2 Initialization/Cleanup module is called to perform OPS cleanup.

%9
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d. Outputs - Outputs from this module are specified in Table 3.2.1-1.

e.

Module References - Process ‘ "~ Section Refgrenge

OPS 2 Initialization/Cleanup _3.2;1.1 dALL

AM Ttem Processor | 3.3;h CALL

PED Ttem Processor | 3.3.5 CALL

Data Acquisition - 3.2.1.3.1  BCHEDULE/
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

Module Type and Attributes:

Type:

Program

Attributes: N/A

Template References

D

D

INCLUDE

INCLUDE

INCLUDE

INCLUDE
INCLUDE
INCLUDE
INCLUDE

INCLUDE

TEMPLATE

TEMPLATE
TEMPLATE

TEMPLATE
TEMPLATE,
TEMPLATE
TEMPLATE

TEMPLATE

Cz1_COMMON System Services Common Compool

DIS_PLAY UI external procedure used by
the grammar macros (Display Pres-
entation and Control)

DNX_BMS UI external procedure used by
: -grammar macros (Application Moding
and Sequencing)

SDA_DATA_ACQ Data Acquisition
SPM_CONTROL Performance Monitor Control
SSP_EXEC' Special Processes Executive
SAM _ITEM AM Item Processor

SBD_ITEM PBD Item Processor

Lo
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Template References (Cont'd)

D

D

D

INCLUDE
INCLUDE
INCLUDE
INCLUDE
INCLUDE

INCLUDE

INCLUDE

INCLUDE

TEMPLATE S21_CLNUP
TEMPLATE SUL_UPLINK
TEMPLATE REX_RMSEXEC
DAG#RAM

DBG#RAM

DDG#RAM

OPSCMACS

ZPRIOTIM

Error Handling - None

10/16/79
3.2.1-3

OPS 2 Initialization/Cleanup

‘Uplink Processor

RMS Executive
Common grammar macro set.
OPS Control Segment grammar macro set.

Allows references tb MCDs keyboard
inputs.

Contains FCOS OPS Cancel macros.
Contains REPLACE names for haseline

priorities, phasing and rates of
scheduled processes (ref. SAM 10).

Constraints and Assumptions - The OPS 2 Control Segment is monitored

by UI.

UI filters out illegal OPS, mode, or other illegal entries

not defined for the OPS 2 Control Segment.

i



TABLE 3.2.1-1 Orbit/Doors Control Segment

MODULE DATA LIST

N/A

ITEM DESCRIPTOR ACT SOURCE/DESTINATION HAL NAME MML REQT.
SYMBOL

Ttem Entry E I/0 CRT/ SBD,SAM

Init/Cleanup Request E 0 s2T
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Program SM
Orbit/Door OPS

Note: Entry Into This OPS
Activitates The SM OPS 2
Downlist Format. MAIN

Note: The Decisions And Sequencing Portrayed In This Figure Are Largely
Controlled By The Systems Services Transition Matrices As Welf 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 Contro} Segment (OPS And SPEC) Contro!

Flows.
________ And MASS MEMORY
DUMP Formats Are Also
Selectable
CALL OPS2
Initialization/
Cleanup
Fig. 3.2.1.1
1
SCHEDULE
Cyclic Processors
e Data Acqa.
Fig 3.2.1.3
® Performance
Monitor DO UNTIL 3 CALL
Fig 3.2.1.4 CALL OPS 2 DISPLAY «New OPS VLN‘MT—gg—g Ie Antenna
o Special Then Initialization/ Antenna Selected * New Htern Management
Processing CQleanup Management « New Mode : New Mode Entry * Item Processor
Executive Fig 3.2.1:1 Display Selected * o Item Entry Fig. 3.3.4.2
Fig 3.2.1.9
o Uplink ’
Processor
Fig 3.2.1.23
1 CALL OPS 2
Initialization/
DO UNTIL ) .- CALL OPS 2 DISPLAY Cleanup
New OPS 1E Orbit Eise | Initialization/ PL Bay Doors Fig 3.2.1.1
Selected gh?de d* Cleanup Operations
» OPSO electe Fig 3.2.1.1 Display
CANCEL A
o Data Acq Lt
* Special DO UNTIL WAILFOR e Payload
I:rocess]ng  New OPS . oNew Mode Etem . Bay Doors
Executive * New Mode o ltem Entry * atry item Processor
® RMS 4 Fig. 3.3.5
Executive
CALL OPS2 CALL
Initialization/ ops2
Cleanup g;:zt?tmn/
Fig. 3.2.1.1 Fig. 3.2.1.1

Close SM Orbit/
Doors OPS

Figure 3.2.1-1. SM Orbit/Doors (OPS 2) Control Segment
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3.2.1.1~1

Date:
Page

BOOK: OFT SM Detailed Design Specification

3.2.1.1 OPS 2 Initialization/Cleanup (S2I_CLNUP)

exit

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

.

Control Imterface - The OPS 2 Initialization/Cleanup module is CALL'ed
on demend by the Orbit/Doors Control Segment.
Invocation: CALL S2I_CILNUP (Init/Cleanup Request¥*, DEU No)

Inputs - Inputs to this module are specified in Table 3.2.1.1-~1.

Process Description - 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 SM that restore was requested by the user via the DPS Utility
display. If no I/0 error occurs during the restore process, the date is
dispersed to the SM tables.

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

Module References - None

Module Type and Attributes

External Procedure
Default (serially reusable with no protective mechanism)

Type:
Attributes:

Template References

CGE_DISPATCHER Hybrid Dispatcher Include

Segment
SM Hybrid Dispatch Table

Constants Table (COT)-
Values

D Include Template

SHD_HYB_DISPATCH
CSs_COT

D Include Template
D Include Template

Basic Processes CMT

D Include Template CSA_BM_CMY

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 Outpub
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

qg’



Date: 10/16/79

BOOK: OFT SM Detailed Design Specification | Page: 3.2.1.1-2
D Include Template S68B_PL_BAY DOORS: Payload Bay Doors
D Include Template CZ2_COMMON » UL/FCOS SHARED .Compool
D Include Template =~ ~CZl_COMMON System Services Common Compool
D‘Include Template DMA MAC System Services Annunciation m‘¢;
Routine
D Include Template. CDL_ANNUN . System Serviceé Annunciation
Compool
D Include IOMACS | Contains I/0 Macro flags
D Include MMUMACS Contains MM Read/Write Macros
D Include DMA # MACS System Services error
annunciation macro replace
statements
D Include CVN MM UTILITY ’ SM/VU common buffer
h. Error Handling - None
i. Constraints and Assumptions &
1. Assume no retry if I/0 error on restore read.

2. When a checkpoint write is initiated, SM 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 OPS
(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).

Us
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TABLE 3.2.1.1-1 0P8 2 Tnitialization/Cleanup

MODULE DATA LIST

# ITEM DESCRIPTOR ACT SOURCE/DESTINATION AL NAME ML REQT.
SYMBOL
1 Parameter processing 4.2.11 o] SPM csgg_pyf_gup_g;L?
buffer half indicator D.19
2 Ready flag, and read A2.11 0 SPM, SDA
1
Ilag2 D.
3 Performance Monitor A.2.11 ¢} SPM CSAB_CMT_PM_CANCEL
Control cancel flag D.20
4 Data Acquisition ready A 2.11 0 SDA CSAV_CMT_CC
cycle counter D.21
5 Init/Cleanup Request E I SM2 §2I_ID
6 Control Timer A.2.11 0 S88 CSLV_CONTROL TIMER
' D.23
7 (deleted)
8 (Geleted)
9 PBD Active/Inactive flag | A.2.22 ¢] sSSP SHD_DISPATCH_TBL.
-25 FREQ$(6;1)
10 Power on/off items A,2.11 o] 388 CSBB_POWER_ON_OFF_SELECT ITEM
D.13
11 Auto mode select item A.2.11 0 SSB CSBB_AUTO_MODE_SELECT ITEM
D.13
12 Menual mode select items | A.2.11 0 SSB CSBB_MANUAL_MODE_SELECT_ITEMS
D.13
13 PBD Fail Inhdicators A.2.11 o} CRT CSBB_OPEN_FAIL INDICATORS
CSBB_CLOSE_FAIL INDICATORS
1k PBD close preparabion A.2.11 0 CRT CSBB_CLOSE_PREP__FAIL_INDICATOT
Fail Indicator
15 (deleted)
16 Auto Mode Flag .2.11 0 SSB CSBB_AUTO_MODE FLAG
D.27
17 Manual Mode Flag A.2.11 0 SSB CSBB_MANUAL, MODE_FLAG
D.27
18 Pump Indicator A.2.11 o] S88 CST.B_PUMP_ONOFF

%004
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TABLE 3-2.1.1~1 OPS 2 Initializetion/Cleanup (cont'd)

MODULE DATA LIST

S21_BUFR_IND

# ITEM DESCRIPTOR ACT SOURCE/DESTINATION HAL NAME MML S\EI\%EOL
19 PBD Common A.2.16 0 880, CRT. DL CSSB_CUR_ANNS(7) VT72%3490X
Fail Indicator D.28
20 Mode Termination A.2.11 I SSB CSBB_CPEN_FAIL INDICATCR
Event Indicator D.17
21 Hydr Fluid A.2.11 0 88T CSOB_SP_HYDR INIT
Init Flag D.29
22 Uplink A.2,11 o) SUL CSVE_UL_CANCEL
Cancel Flag D.30
23 (deleted)
o4 MASK? A.2.1 o] PIT CSAS PITP MASK2
25 LIT A.2.8 o] ser CSAS LIT ANALOG LOW_LIMIT
C8AS LIT AWALOG KIGH LIMIT
CSAS LIT BU LOW LIMIT
CSAS_LIT FU HIGH LIMIT
26 Checkpoint Buffer ‘ A,2.25 I UL CDHV_BLOCKS
27 PIT MAX N-Count A.2.1 o] Common Buffer CSAS_PITA MAX ¥ CT
CSAS_PITE MAX N CT
28 PIT limit values A.2.1 0 Common Buffer CSAS PITS_LIM STATES
29 Number of Analog PIT A.2.1 I PIT CSAS_PITA_NUM_ENTRIES
entries
30 Number of EU PIT entries | A.2.1 I PIT CSAS_PITE NUM_ENTRIES
31 Number of parent PIT A.2.1 I PIT CSAS_PITP_NUM ENTRIES
entries ’
32 Number of COT Scolars A.2.12 I coT CSAS_COT_NUM_SCALARS
33 Number of COT discretes [A.2.12 I COT CSAS COT NUM DISCRETE
3k Number of COT Analogs A.2.12 I coT CSAS_COT_NUM INTEGER
35 Scalar Constants A.2.12 I CoT CSAS_COT_SCAL_VALUE
36 Discrete Constants A.2.12 I coT CSAS COT_DISC_VALUE
37 Analog Constants A.2.12 I COT CABA_COT_INT VALUE
38 Pointer to next halfword {E L
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TABLE 3.2.1.1-1 OPS 2 Initialization/Cleanup (cont'd)

MODULE DATA LIST

# ITEM DESCRIPTOR ACT SOURCE/DESTINATION HAL NAME MML gsﬁgbL

39 Size of LIT E L $2I_LIT_SIZE

ko] Number of words E L 52I_NUM_SCALARS

L1 'Set flag cycle 5' act/ [A.2.22 0 888, SSD SHD_DISPATCE_TBL. FREQ$(5;1)

inact flag :

k2 DA (202, 201) frequency |A.2.22 o ssp SHD_DISPATCH_TBL.FREQ$(3)

43 DA (201) frequency A2.22 0 SSP SHD_DISPATCH_TBL.FREQ$(L)

bl Current N-ct A2.1 0 PIT CSAS_PITA CUR N _CT
CSAS_PITE CUR N CT
CSAS_PITS CUR N CT

L5 Hard fail flag A.2.1 0 PIT CSAS_PITA HARD FAIL
CSAS_PITE HARD FATL
CSAS PITS_HARD FAIL

L6 Bypass Ind A.2.1 0 PIT CSAS_PITA BYPASS IND
CSAS_PITE BYPASS IND
CSAS_PITS BYPASS TND

b7 limit high A.2.1 0 PIT CSAS_PITA LIMIT HI

‘ CSAS_PITE_LIMIT KI

48 limit low A.2.1 0 PIT CSAS_PITA LIMIT LO
CSAS_PITE_LIMIT 1O

ko Parm Count A.2.1 0 PIT CSAS PITP_PARY CT

50 Sys Summ Variables E 0 uT CZ1V_SYSUM PAGE$(3,1)
CZIV SYSUM PAGE$(3,2)

51 Restore Enable Ind E 1/0 ur {ZTB-CXPT RETRV. ERA ‘

52 ICC Status Flag E 0 Uz ICC_CZ1B_CKPT _RETRV_ENA

53 TSW A.2.25 1/0 FCOS CDHV_RW_TSW

5k CHKPT Time A.2.11.4 0 ™ CSTV_CHKPT TIME

55 NUM PRECON Groups a.2.5 0 PCT CSAS_PCT_NUM_PRECONDS

56 Warm Up CT A.2.5 0 PCT CSAS_PCT WARMUP_COUNT

57 Max Warm Up A.2.5 I PCT CSAS PCT MAX WARMUP

58 Last Solution A.2.5 ° PCT CSAS_PCT_LAST SOLUTION

%008
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TABLE 3,2.1.1-1 OPS Initialization/Cleanup {Cont'd)

MODULE DATA LIST

# ITEM DESCRIPTOR ACT SCOURCE/DESTINATION HAL NAME MML REQT.
SYMBOL
59 ACT 18 A.2.1 0 PIT CSAS_PITA ACT LIM SET
CSAS”PITE ACT LIM SET
CSAS PITS ACT LIM SET

60 DEU NO B /0 Ul S2I_DEU_NO
61 Class 5 Error MSG FMPT ¢} Message Line CDLK_V92X00TLX V92X00ThX
62 Fault summary E 0 UI CDLB_SM_RECORDER FLAG V92XT000X

message flag - = -
63 AM ICC enable flag E ¢ UL ENABLE AN DATA MSG
6l Mass Memory address Tabld E I/0 Ul CZ1V_MVY_ADDR TBL$(2:)
65 Uplink Control Site in E o) Ul Cz1B D UL CNTL$Y

View Flag -0 =
66 Uplink Control ICC E 0 UI ICC_CZ1B_D_UL CNTL

Enable - - -
67 Switeh Bypass Item A.2.11, D.13 0 SSB, CRT, DL CSBB_SWITCH_BYPASS ITEM V93X5814X
68 PBD Open Item A.2.11, D.13 0 SSB, CRT, DL CSBB_PBD_OPEN_ITEM V93X5815%
69 PBD Close Item A.2.131, D.13 o] SSB, CRT, DL CSBB_PBD_CLOSE_ITEM V93%5817X
70 PED Stop Item A.2.11, D.13 o $SB, CRT, DL CSBB_PBD_STOP_ITEM V93X5816X
71 Control Switeh Position | A.2.11, D.13 I SSB, CRT, DL CSBB_SWITCH_BYPASS ITEM

Indicator
72 Uplink Control Auto Fiag| E I/0 UI/UT CZ1B_D_UL CHTL$3
73 Uplink Control Inhibit E 0 Ul CZ1B_D_UL CNTL$1

Flag
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PERFORM

BASIC SM T
o Set Parameter Processing Buffer Indicetor To 1 Restore
® Turn Off Ready Flag 1 And Ready Flag 2 Processor
o Turn Off Performance Monitor Cancel Fleg o -
o Set Data Acquisition Read Cycle Counter To 1 (rig. 3.2.1.1-2)
® Turn Off Uplink Cancel Flag l
SPECIAL PROCESSES
oPs 2 Standby Water Coolant Loop Temperature Control
e Set Control Timer To Zero "
Initial-  Set Pump Indicator To OFf Set 5YS SUMM
ization Hydraulic Fluid On-Orbit Temperature Control Variables In
& Set Hydrauwlie Fluid Initlalization Flag To On CZ1COM
. Fault Summary Message Control For
Enter Recorder Tape Position

® Set Fault Summary Message Flag To Off [
Antenna Management ICC Control
o Set AM ICC Enable Flag To On

=

Reset Hybrid
Dispatch Table
To Start SP
EXEC At

Cycle 1

Made 201 Null Case
Intial~-
ization

Ino

Mode 201 Null Case

fw

DO CASE
Tntialization Cleanup
Cleanup

Requested

PAYLOAD BAY DOORS .
Select P Off It VY i
Desetech Tover tn Temn DUCIRILITY WX
Deselect Auto Mode Select Item 12}1‘?-[{0 Gy }O;
Deselect Manual Mode Select Ttema A.L P A(X §01 JE5) I

Reset Auto And Manuel Mode Fl
R ke ORIGIN

Turn Off 'Set Fleg Cycle 5' Active/Inactive Flag
Set DA {202,201) Frequency = Hex'0002'
Set DA (201) Frequency = Hex'BOO0A!

4] Mode 202
Intial-
ization

secvesnsec

IF PBD Control Cell
Moge 202 F=— "
208 Switeh not equal "~} Set Switch ByPass = Off Payload

not in sto Set Switeh Bypass Open = 0ff
3 ( i) Set Switch Bypass Glose = Off Bay Doors
Set Switch Bypass Stop = On (sec. 3.2.1.20)

i

Return

R — PAYLOAD BAY DOORS

Turn Off PBD Fail Indicators

Turn Off PBD Common Fail Indicator F
Deselect Auto And Manual Mode Items =
Turn On PBD Active/Inactive Flag --—-1 Power On
Turn On 'Set Flag Cycle 5°' Active/Inactive Flag Ttem Ig On
Set DA (202,201) Frequency = Hex'OOOA! Rararervcissn e
Set DA (201) Frequency = Hex'OOQA'

Set Power On
Item Off And
Power Off
Ttem On

Set Power On/
Off Flag To On

CALL
Payload
BASIC SM ](‘;ay Doors
® Turn On Performance Monitor Cancel Flag Sec, 3.2.1-20)
# Turn On Ready Flag 1 And Ready Flag 2
opS 2 © Turn On Uplink Cancel Flag
- SPECIAL PROCESS
Cleanup Antenna Management ICC Control
® Set AM ICC Enable Flag To Off
# Set Uplink Control Site
In Vievw Flag To Off

(o))

IF Uplink Then Set Uplink
Control Auto -—-1 Control Auto
Flag=0n Flag=0ff

Issue Uplink Set Uplink
Control ICG Control Inhibit
Enable Macro Flag=0On

Figure 3.2.1.1-1 OPS 2 Initialization/Cleanup
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Obtain MM
Address From
CZ1 -~ Common

Restore Enable IK
Set ICC Status Flag

Insert Number of Words

OFH

IF

CHKPT Time In
Checkpoint
Buffer o}

(No Ch Pre-

vigusly dane)

e

of Words to
Read Into FCOS
Parm List (%)
. Clear TSW

ir

) -
T PO - TR
Store in FCOS THEN to Read.‘nto FCOS Para: Lr \g
Call List meter list (2048) ks = 0
. Clear TSW (Good Read)
. Issue MM Read Macro For ’ i, § Zero CHKPT
Entire Checkpoint Buffeq ERSZY rine on
Display
iF
Restore Enable
IND = ON
. Insert Number Zero CHKPT

Time In TM
Pisplay Compool

TSW # 0

. Issue MM Read
Macro For
CHKPT Time

{Read Error)

Update CHKPT
Time In T™
Display Compcol

Figure 3.2.1.1-2. Restore Processor

\\ _ /’/

Issue Class

Zero CHKPT

THEL
5 Error Time In T™
- Message Display Compool
g | EETEOTE Update CHKPT Time In
Data Dispersal ™M Display Compool
(Fig. 3.2.1.1-3)
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OFT SM Detailed Design Specification

& Compute Size Of LIT

@ Move LIT From Check-
point Buffer (MM,
Common Buffer) Into
SM LIT Table

Perform PIT -
Data Restore
Fig 3.2.1.1-4.

Date 10/16/T9
Page 3.2.1.1- 9

e Compute Number Of Words To

e Move Scalar Constants From Check-
point Buffer To COT

e Set Up Pointer To Next Halfword
In Checkpoint Buffer

Move In Scalar Portion Of The COT -

& Move Discrete Constants From Check-
point Buffer To COT

Checkpoint Buffer

& Set Up Pointer To Next Halfword In

@ Move Analog Constants From Check-
point Buffer To COT

11k 15 »P;J{JL\,
- . .

AT
It “X’ROE)U R
%E{KGXN ALk A

A TE

~ Figure 3.2.1.1-3. Data Dispersal



BOOX:

Set Up Pointer
To Last Entry
Moved From
Checkpoint
Buffer To LIT

OFT SM Detailed Design Specification

Date' 10/16/79 .

Page 3.2.1.1-1C

Zero The Follow!
ing ltems:
e Current N-Ct

Of EU PIT Entries

Checkpoint Buffer

e ANNUN'INH IND

Increment Point Restore PIT Analog

bo FOR. 4 kmen ointer Value From Checkpoint

I'=1 To Number To Next .

Of Analog PIT ] Halfword In Buffer:

Entri Checkpoint Buffer s MAXN-CT

ntries @ ANNUN iNH IND .

DO FOR Increment Pointer Restore PIT EU Values
1= 1 To Numb To Next' From Checkpoint Buffer
I=1To Number Halfword In o MAX'N-CT

® Hard Fail Flag
© Bypass ind
¢ Limit High
e Limit Low

‘Zero The Follow-
'ing ltems:
e Current N-Ct

Increment Pointer
To Next

e Bypass ind
e Limit High
o Limit Low

Halfword In
Checkpoint Buffer

DO FOR
2R DO FOR
=1To Numb.er Each Discrete
Of Parent Entries In Parent
In PIT

o Warm Up CT =
DO FOR Max Warm Up

=1 To Num Ct
Precon Groups o Last Solution
== 1 )

Figure 3.2.1.1-4. Pit Data Restore

\a

55

Restore Discrete Values |
From Checkpoint Buffer:
e MAXN-CT

e ANNUN INH IND

¢ LIMIT VALUES

Zero The Follow-
ing ltems:

e Current N-Ct
o Hard Fail Flag
® Bypass Ind

@ Parm Count

Update MASK2
With Limit State
Specified By Active
Limit Set Selected

r

Act
LsS=1

Act
LS=1

e Hard Fail Flag F

Act
LS=1
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3.2.1.3 SM DATA ACQUISITION

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 Special Processes
from the PCM Master Unit (PMU) and the payload MDM's {(Ref. Section 3.2.1.11).
General Data Acquisition is a function called by both Basic and SP Data
Acquisition to acquire and screen the data (Ref. Section 3.2.1.3.2).

Figure 3.2.1.3-1 ghows 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 Genersl Data Acquisition call
1list contains address pointers to required tables and a flag identifying the call-
ing routine. Forward Scaling is called to scale and move analog parameters after
acquisition. Tt is 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.

REPRODUCIBITITY OF THE
ORIGINAL PAGE IS POOR



General Data Acq

Call List

Basic Spec
Data Acq PDrc;:
Jata 7 : a
(Program} v Acq
v proor
GENERAL DATA ACQ
(Procedure)
Basic ————— ——— - — SP.
DART ——————— = > PMU Read <= ———- =—— DART
I [
| |
i PLMDM Read |
| i
| B > ! S.P
Basic  {} == — == . - .P.
A s . — — — T a— —— a— B Tl v s G ame wcue  ssswe w—— e -
IXP Screening . INB
Basic “J ( 3 > S.P.
INB B 0B
X 1
C PPB &
A Non FDAW {4}
CDA N @_

1. 10O Status Only For EU Status &

Value For Others

2. Analogs Are Scaled & Moved

_>

Control
Flow

)
>

Forward

Scaling
(Procedtire) <

I -4 é A — 3
Basic S.B.
SXT SAT SXT
Data Table
Flow

Reference

3. 10 Status Only

Indicators {f Needed

4. Check IO Status & Set Offscale

5. Analogs Are Scaled & Moved
To New Location in SPINB

Figure 3.2.1.3-1. SM Data Acquisition Overview

7-€°1'2’€ 99ed
6L/91/0T °%Bd



10/16/79

. 3.2,1.3.1-1
BOOK: OFT SM Detailed Design Specification RLP RODUC
3.2.1.3.1 Basic Data Acquisition (SDA_DATA ACQ) 5 }”3012

The Bagic Data Acquisition module controls the cyclic acquisition of data for

display only, Subsystem Configuration Management, precondition, and fault detection
processing from the PCM Master Unit (PMU), payload MDM's (includes Midbody MDM),
and Special Processes COMPOOL's (Interprocess Data). Data not acquired due to I/0
failure is flagged invalid. All subsequent references to Payload MDM data are
intended to include Midbody MDM data.

a. Control Interface - Data Acquisition is SCHEDULE'd by the SM OPS Control
Segment to execute 5 times per second. :
Invocation: SCHEDULE SDA _DATA ACQ AT PHASE SDA PRIORITY (PRIO_SDA),
REPEAT EVERY TIME SDA

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

1. External data which is acquired from the PMU, Payload MDM's, and
Interprocess COMPOOLs. Once this data is retrieved and moved to
‘either the PPB or CDA, it becomes input to the other SM functions.

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

Ce Process Description - The control flow 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 debtermined 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 ertry 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 acquired). All DART entries representing read requests for
the PMU are at the beginning of the section followed by PIMDM and PMU
BITE. If there is any 5 sample per second data for the Payload MDM a
flag is set for General Acquisition to read Payload MDM datas this cycle.
The General Data Acquisition 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 required at 5 8/5 then
all Payload MDM data is read at 5 S/S. PMU and Payload MDM data is
moved from the Input Buffer (By General Acquisition) at the required rate.

Any interprocess data (and their I/0 Status) required 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
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word to be processed by SM is represented by an IXP entry. Each IXP
entry contains information necessary to move 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 1s 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 Referencesg - Process Section - Reference
General Data Acquisition 3.2.1.3.2 CALL (Call List)
PM Control 3.2.1.h EVENT
Forward Scaling 3.2.1.7 CALL (Call List)
Module Type and Attributes
Type: Program
Attributes: N/A
Template References -
D INCLUDE CSADART Basic Processes Data Acquisition
Read Table (DART)
D INCLUDE PFMDMACS ‘FCOS 10 Declarative Replaces
D INCLUDE CSAIXP - Input Buffer to PPB Cross Reference
Table (IXP)
D INCLUDE IDMACS FCOS I0 MACRO
D INCLUDE CSASXT Basiec Processes Scaling Cross Reference
. Table (SXT)
D INCLUDE CSAPPB Parameter Processing Buffer (PPRB)
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Template References (continued)
D INCLUDE CSACDA Current Data Arrasy (CDA)
D INCLUDE TEMPLATE SFS_FOR_SCALE  Forward Scaling
D INCLUDE TEMPLATE CSA_SM_CMT Basic Processes CMT
D INCLUDE TEMPLATE SGA_GEN_ACQ General Data Acquisition
D INCLUDE SGADUMST DUMMY Structures used by all Data
Acquisition
D INCLUDE TEMPLATE CSA INB Input Buffer (INB) :
D ICLUDE TEMPLATE FCMCTM FCOS Compool Containing Error Count

Error Handling - Reference General Data Acquisition, Section 3.2.1.3.2.

Constraints and Assumptions - Data is not acquired from serial channels
for Basic Data Acquisition; however, dsta which has been acquired from
serial channels for Special Processes can be moved to either the PPB

or Non-FDA CDA via interprocess if it is required by other Basic SM
processes.




TABLE 3.2.1.3.1-1 Basic Data Acquisition

MODULE DATA LIST

# ITEM DESCRIPTOR ACT SOURCE/DESTINATION HAL NAME MML REQT.
SYMBOL
1 General Data Acquisition E e} SGA SDA_CALL_LIST
Call List
2 DART Index E 0 S6A SDA_DART HDR
3 DART Address E o] SGA SDA_DART__ADDR
4 I0/STAT Address E 0 SGA SDA TIOB_ADDR
5 INB Address B e} SGA SDA_INB__ADDR
6 {Deleted)
7 PLMDM IOLST Address E o] SGA SDA_TOLST_ADDR
8 PLMDM READ Flag E 0 SGA SDA_PLREAD
9 SP CALL Flag E o] SGA SDA_SP_CALL_FLG
10 READY FLAG1 A.2.11,D.1 I/0 SPM,821 ,SDA/SFM »SDA CSAB_CMT_READY_FLAGJ.
11 READY FLAG2 A2.11,D.1 1/0 SPM,S21,SDA/SPM,SDA | CSAB_CMT READY_FLAG2
12 ERROR Count E,D.2 [o} SGA CS. AV_ CMT_ERROR\‘_COUNT VQ2J0105C
13 Forward Scaling Call E.3.2.1.7 o} SFS SFS__CALL_LIST
List
1% | | READ Cyele Counter s2.n 1/0 SDA/SDA CSAV_CMT_CC
15 DATA Cycle Error Ind. A.2.11 I/0 SGA/SDA CSAV__CYC_ERROP
16 FDA IND A.2.4 I IXp N/A
i7 PL 5 8/8 A.2. 3‘ I - DART CSAS_DART__PLSSS
18 | # PARMS TO AQUIRE n2k T P CSAS_IXP_PROC_NUM_ENTRIES
19 PPR/CDA Index A.2.L I IxXp CSAS_DCP_PROC_PNTR ‘
20 PIMDM Read Flag A.2.11 0 SGA
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3.2.1.3.1-5
‘ Enter ’

{F Read Cycle \ Then Data Cycle '
Counter = 1 / Error Ind = Off
: Using Read Cycle T
IF Ready Flag1 Counter As Index To
Or Ready Flag2 Then Dart Header Estab-
Is Off - / ' lish A Dart Index For
PMU And PLMDMS

‘ Return '

Then Set PLMDM
 IF PL 5SS Flag On Read Flag
On.

CALL General
' Acquisition
Fig. 3.2.1.3.241

PLMDM Read
Flag = Off

Perform Retrieve Interprocess
Parms Figure 3.2.3.1-2

Set Up Forward Scaling
Call List Including Address
Of SXT And # Parms To
Scale

Figure 3.2.1.3.1-1. Basic Data Acquisition

0



CALL Forward |

Scales and Moves
Parms to PPB/CDA
According To SXT

Scaling
Figure 3.2.1.7
Then Set Ready
Flag 1 On

IF Read

Cycle ‘

Counter = § Else IF Read .
Cycle Counter
=10

Add 1 To
Read Cycle

Counter

Then

e/

Set PLMDM
Read Flag On
‘For Next Pass

Set Ready
Flag 2 On

Set Read
Cycle
Counter = 0

Set PLMDM
Read Flag
On For Next
Pass

IF Data
Cycle Error
Ind, Off

Figure 3.2.1.3.1-1. (Cont'd) Basic Data Acquisition.
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3.2.1.3.1-6
Then "Set Error
Count To
Zero
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)

Using Read Cycle Counter
.As Index To Interprocess
IXP Header, Est. An Index
To Interprocess IXP

Using Read Cycle Cntr As
Index To Interprocess |XP
Header, Locate # Parms To
Acquire

DO WHILE

Number Of Parms
To Be Acquired Is
Greater Than Zero

Convert PPB/CDA Index
Pointer In IXP From A

Bit String To An Integer
Index

CALL Acquire Interprocess
Parms To Acquire Parm
From COMPOOL

Figure 3.2.1.3.1-3

IF
Dual Limits Defined
For This Parm

Increment IXP
Index By 1

IF
Parm’s Sample
Rate Is 5 s/s

Then

Then |init. A Temp PPB

Else

Than PPB Index

Index At 5 Greater

Init. A Temp PPB

Decrement #
Parms Acquired
By 1

Figure 3.2.1.3.1-2. Retrieve Interprocess Parms

CALL Acquire Interprocess
Parms To Insert Parm

In Dual Slot of PPB

Figure 3.2.1.3.1-3

Index At 1 Greater
Than PPB Index
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IF FDA
ind On

Then

Else

IF .
Parm Is
EU

Then
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Else

Move Parm
From COMPOOL
To EU PPB

Move Status
From COMPOOL
To EU PPB

Move Parm From
COMPOOL To
Discrete PPB

Move Status
From COMPOOL
To Discrete PPB

‘ Return ’

Move Parm From
COMPOOL TO
Discrete CDA

Move Status
From COMPOOL
To Discrete CDA

Needed For
Precondition
Processing

Figure 3.2.1.3.1-3. Acduire Interprocess Parms

2%




BOOK: OFT $M Detailed Design Specification

. 10/16/79
. ; 3.2.1.3.2-1

3.2.1.3.2 General Data Acquisition (SGA_GEN_ACQ)

General Data Acquisition (GEN ACQUISITION) acquires’ and screens data from
the PCM Master Unit (PMU) and payload MDM's (PL.MDM) for Basic Data Acquisition
and Special Processes Data Acquisition.

a.

Control Interfaces - GEN Acquisition is CALL'ed by Basic Data

Acquisition and Special Processes Data Acquisition. The specific
data to be acquired and screened is controlled by tables passed via
the call list. INVOCATION: CALL SGA_GENMACQ(SGA CALL) ’

b. Inputs - There are two typés of input data to GEN Acquisition

1.

External data which is acquired 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.

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

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 acquisition is
separated into 3 groups of data. B

1.

PMU data is acquired from the PMU and transferred to the INB

(a temporary staging area for all parameters acquired) by
pointing the FCOS to the PMU DART entries and issuing the FCOS
I/0 macro (IOMAC). The FCOS uses the DART information to build
PMU I/0 tables prior to initiating data transfer. Since the I/0
tables are- fixed length, FCOS accepts a limited number of entries
(the maximum number of allowable entries is maintained in the
CMT). Transfer of data is performed at the same priority as the
GEN Acguisition task. GEN Acquisition issues the FCOS read
macro and walts until control is returned before continuing.

After data transfer is complete, Data Screening interrogstes

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 command.) If no data transfer error occured
parameters for Basic Data Acquisition that are required and not.
scaled are moved to the PPB or non-FDA CDA and their I/0O 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/0 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 gection A.2.2). Parameters that are "dis-
play only," SCM only, 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 Speclal Processes remain in
the input buffer (SPINB) and their I/0 status is placed in the
I/0 status area at the end of the SPINB.

If data screening reveals a transfer error, the I/0 status
flags for all parameters within the word group are set to invalid.
The PMU I/0 error counter is updated and the error is annuncilated

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 FCOSnto the next PMU dart entry -after the failing entry.

This procedure is repeated if there is more PMU data to be read
and 2 esrrors have not occured.

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/0 error log Ptr in
the input buffer is set for use in screening. Comfault bits are
set by FCOS to indicate I/0 errors for reads utilizing fixed BCE
programs. FEach 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 and bypass is done by

FCOS, the I/0 status flags for parms not acquired are flagged
invalid but no annunciation or retry is attempted by General
Acquisition. '

PIMDM 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 speéifiedvin Table 3.2.1.3.2-1.

e. Module References - Process Section References

DMA_MAC A System Software external proce-
dure called when parameter fault
annunciation is enabled by FMP_STAT

macro.

f. Module Type and Attributes -

Type: External Procedure

Attributes: Exclusive
g. Template References -

D INCLUDE CSAPPB Parameter Processing Buffer (PPB)

D INCLUDE CSACDA Current Data Array (CDA)

D INCLUDE CSAIXP INB to PPB XREF Table (IXP)

D INCLUDE SMSTAT Replaces for IO Status

D INCLUDE SGADUMST Dummy Structures for Call List

D INCLUDE DMA#MACS Systems Services Error Annunciation

. ' Macro Replace Statements

D TNCLUDE TEMPLATE C7Z1 COMMON Systems Services Common Compool

D INCLUDE TEMPLATE CSA SM CMT Communications Table (CMT)

D INCLUDE TEMPLATE DMA MAC Systems Services Annunciation Routine

D INCLUDE TEMPLATE CDL ANNUN Systems Services Annunciation Compool

D INCLUDE TEMPLATE ANTMACS Systems Services SM PL Fixed Read

w]

Replace Statements

INCLUDE TEMPLATE PFMDMACS Systems Services SM PL Mission Depen-

dent Read Replace Statements

D INCLUDE TEMPLATE PMUMACS Systems Services PMU I/0 Parameter Lists
D INCLUDE TEMPLATE IOMACS System Services I/0 Macro Replace

Statements

D INCLUDE TEMPLATE PFCMCOM FCOS Compool Containing Error Count
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Error Handling - When an error 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.

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.

&/



TABLE

3.2.1. 3.2-1 General Data Acquisition

MODULE DATA LIST

ITEM DESCRIPTOR ACT SOURGE/DESTINATION HAL NAME MML aEoL
1 Gen Data Acquisition E I1/0 SDA, SSP, SGA/SGA SGA CALL_LST
Call List

2 Dart Index E I/0 SDA, SSD, SGA/SGA SGA_DART HDR

3 | Dart Address E I/0 SDA, SSD, SGA/SGA 5G4 DART ADDR

L I0 STAT Address E 1/0 SDA, SSD, SGA/SGA SGA_IO_ADDR

5 | INB Address E I/0 SDA, S5SD, SGA/SGA SGA_INB_ADDR

6 (deleted)

7 PLMDM I0 List Address E 1/0 SDA, SSD, SGA/SGA SGA_TOLST_ADDR

8 PIMDM Read Flag E 1/0 SDA, SSD, SGA/SGA 5GA_PLREAD

9 SP Call Flag E 1/0 SDA, SSD, SGA/SGA SP_CALL _FLG

10 | Error Count _ E,D2 1/0 SDA/CRT, DL CSAV_CMT ERROR_COUNT V9250105C
11| Parameter Values ’ A.2.2, D.3, A.2.7, o] SPP, SFD, SPM, SFS, N/A

D.h, A.2.16 CRT
12 | Parameter I/0 Status A.2.2, D.3, A.2.7, 0 SPP, SFD, SPM, SFS, N/A
. D.4, A.2.16 CRT

13 | Max Chain Length b I INIT CSAK MAX CHAIY
1k Data Cycle Error Ind, A.2.11 0 SDA CSAV_CYC_ERROR
15 #CWS This Chain E LOCAL SGA_NUM_CWS
16 | I/0 ERROR LOG Ptr E 1/0 "FCOS N/A
17 Error Retry Counter E LOCAL SGA_ERR RETRY

18 # Dart Entries E LOCAL SGA_NUM_ENT

19 # Parms E LOCAL SGA_NUM_PARMS

20 # PMU Entries A.2.3 I SGA CSAS_DART NUM_PMU_ENTRIES

21 | # PIMDM BUS1 Entries A.2.3 I SGA CSAS DART_NUM_PLMDM1 ENTRIES
22 # PIMDM BUS2 Entries A.2.3 I SGA CSAS DART_NUM_PLMDM2_ ENTRIES
23 Read Length A.2.3 I SGA CSAS_DART READ LENGTH

Yoog
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TABLE 3.2.1.3.2-1 (Cont'd)

MODULE DATA LIST

# ITEM DESCRIPTOR ACT SOURCE/DESTINATION HAL NAME MML REQT.
SYMBOL

2k I/0 Status Ind A.2.10 I/0 SGA/SGA N/A

25 | FCOS I/0 Parm List E LOCAL FCOS SGA_T/0_PARM_LIST

26 Comfault Bits E I FCOS CZEB_COMM__FAUI T

27 Invalid Status Flag E LOCAL SBGA T NWAL STAT

28 Number Of- Comfault bits E LOCAL SGA_NUM_COMFAULT_BIT?

29 T0B Index E LOCAL SGA_IOB__INDEX

\\ ™,
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‘ Enter ) 3.2.1.3.2-7

Error Retry
Counter=3

# Dart Entries
= # PMU Entries

Initialize IXP
And 10B
Indexes

DO WHILE, Error Perform PMU Issue FCOS :ﬁ;ig‘:{es MSC Then Error Retry

Retry Counter # Read Setu Macro To Read C =1
0 And # Dart : L Or Pseudo ounter =
Entries > 0 Fig. 3.2.1.3.2:3 PMU Data Timeout

|F Error Then Perform 1st 10 Error
Retry Counter Flag Parms . PMU Read Log Ptr Associated
=0 Fig. 3.2.1.3.2-9 ’ Flag = ON With Current

PMU Read = -1

PMU Read
Flag = Off

CALL Screening Zero Out
Fig. 3.2.1.3.24 TSW

Perform PL
MDM Read
Fig. 3.2.1.3.2.2

IF Next Dart Then Clear 1/0

Entry PMU | Status Ind
Bite Read

Set Up INB on r\jﬂﬁ

‘ Return ’ Fl;’:;gter rer ," \71‘ & &j{ﬁ) ‘BOUB
R

Issue FCOS
Macro To
Read PMU
Bite Data

[

#CWS This
Chain =1

PMU Read
Flag=0On

CALL Screening
Fig. 3.2.1.3.24

Figure 3.2.1.3.2-1. General Acquisition
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IF PLMDM

IF Set Up DART

Read Flag = On Pointer For
Read

#CWS This Chain Issue FCOS

= #PIMDM Macro To Read

Entries PLMDMS

Using PLMDM Set NUM Of

DART & IXP Comfault Bits

Entries CALL ‘According To

Sereening Type Of Read

Fig. 3.2.1.3.

2-k

Checks For
Read Error
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IF Any Comfault
Bits On

DO FOR Temp
Ptr= 1 To Num
Of Comfault Bits

IF Next

Comfault Bit On

Using Temp Ptr,
Establish Temp
DART Index

Figure 3.2.1.3.2-2, PIMDVM Read

7

Increment
Temp Ptr By 1

Using Temp DART
Index To Point
To Next IO
Error Log Ptr

In INB, Set IO
Error Log Ptr=-1

1

1

|
e s —
This Will Set
10 Error Log
Ptr In Input
Buffer For Use

e —————————



1E # Dart Entries’
>Max Chain Length -1

Set # CWS This

Then | Chain To Max

Decrement # DART] .

"Chain Length

Set CWS This
Else: Chain To #

Entries By # CWS
This Chain

Establish A
DART Index

Using Temp
DART Index

CWS This Chain

Move # CWS This
Chain & Address
Of DART Entry
To FCOS 1/O
Parm List

Figure 3.2.1.3.2-3. PMU Read Setup

DART Entries
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DO FOR # —

Using Temp DART Index
Locate INB Displacement’
And Increment By 4 So-
It Points To |/O Error
Log PTR :

;Using INB Dis-
i placement, Clear

/1/O Error Log Ptr

Increment Temp
DART Index
By One

with Zeroes.
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Enter

Invelid Status
Flasg = Off

DO WHILE
Invalid Status

Flag = Off And

#CWS This Chain
> Zero

Set INB Index
From DART &
Increment By

Exit

# Parms =
Read Length

OFT SM Detailed Design Specification

T
—

bet 10 Error

Log Ptr =
Zero

IF
SP Call Flag
On

‘Fig., 3.2.1.3.2-

Perform SP Bad
I/0 Move

Decrement 1
From #CWS This
Chain

CALL Basic

Bad 1/0 Move
Fig. 3.2.1.3.2-
8

IF PMU Read Set Invalid
Flag On Status Flag
On
|
[
Decrement
Error Retry

Counter By 1

I

Set Data
Cycle Error

Ind On
L

Add #CWS This
Chain To #DART
Entries

IF Error
Count < 32767

Increment Error
Count By 1

IF Error
Count = 3

IF Perform SP
T0 Error Log TF  SP Move Fig.
Ptr For CWS E | Gall Fleg on 3.2.1.3.2-10
# Zero
Decrement 1
From #CWS "
This Chain Perfor@ Basic
Add I To Move Figure
DART Index 3.2.1.3.2-5

Figure 3.2.1.3.2-l ., Screening
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Issue UI
Annunciation
Macro To Engblse
Annunciation
Of Error




DO WHILE
# Parms
Is Greater Than 0

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

Then

Increment INB
Index By 1

Decrement # Parms
By 1

Increment 1XP
Index By 1

IF
Parm Is To Be ‘
Limit Sensed

Else.

CALL Move PPB
Parm To Move Parm
To PPB Fig. 3.2.1.3.2-6

Y

\

IF IF
Dual Limits Defined }28 ] Parm’s Sample
For This Parm - Rate Is 5 s/s

Then

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

Else

Increment PPB
Index Pointer
By 6

Perform Move CDA
Parm To Move Parm
To CDA Fig 3.2.1.3.2-7

Figure 3.2.1.3.2-5. Basic Move

increment PPB
index Pointer
By 1
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Enter . Set Parm's 1/0
Then Status In Analog

PPB To Valid
& Reset Offscale
Indicators

Shift And Move

P T ‘ i
armPP?3 Analog Analog Scaling

{Catled By Basic)
Converts
IF : And Stores-Value
Parm Is In PPB
An Analog ‘
|
|
Set Parm’s 1/0
Status In EU
Then | bpg To Valid
& Reset Offscale
Indicators
Else IF Parm
Is EU
Return Eise .| Set Parm’s (/O
Status. In Discrete
PPB To Valid

Move Parm To
Discrete PPB

Figure 3.2.1.3.2-6. Move PPB Parm

5
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Then

IF
Parm Is
An Analog

Else

Set Parm’s 1/0
Status In Analog:
CDA To Valid &
Reset Offscale
Indicators

Shift And Move
Parm To Analog
CDA

iF
Parm Is EU
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Scaling (Conversion To EU) Of
These Parameters Is Done By
User Interface Routine—See
Fig 3.1.4-2

Then

Analog Scaling
(Called By Basic )
Converts And
Stores Value

In CDA

Eise

Set Parm's 1/0O
Status In EU
CDA To Valid
& Reset Off Scale

Indicators

{F Parm
Is Discrete

If Parm Is None
Of The Above,
Then It Is A
‘Dummy’ Entry
And s Not Moved

Figure 3.2.1.3.2-7. Move CDA Parm

\ Then | Set Parm’s 1/0
CDA To Valid

i

Status In Discrete

Move Parm
To Discrete
CDA




% Enter >

DO WHILE

#Parms Is
Greater Than 0

‘ Return ’

[

Then

Convert PPB/CDA Index
Pointer In IXP From A

Bit String To An Integer
Index

[ increment INB
Index By 1

i3
Parm 1s To Be
Limit Sensed

Decrement
#Parms By 1

g
Analog

iF

Dual Limits De-

Eise

1F Parm
s Analog

Figure 3.2.1.3.2-8. Basic Bad /0 Move

7

“R1f Parm Is None Of.

Is Discrete

Status In Discrete
CDA To Invalid

Then § Set Parm’s {/Q
Status In Analog
PPB To [nvalid
Th Set Parm’s 1/0
S Status In EU PPB
To Invalid
Else IF Parm
Is EU
Set Parm’s 1/0
Else Status In Discrete
PPB To Invalid
Then tncrement PPB
Index Pointer
8y 5
Then IF
Parm’s Sample
fined For This Parm Rate s 5 s/s
Else Increment PPB
{ndex Pointer
By 1
Set Parm'’s 1/0
Then | ‘Status In Analog
CDA To fnvalid #
Set Parm's 1/O
Then } Status In EU PPB
To tnvalid
Else IF Parm
Is EU
Set Parm’s 1/O
Then
Status In Analog Else § Set Parm’s 1/O
CDA To Invalid Status In Discrete
PPB To Invalid
Then 1Set Parm’s I/0
Status In EU CDA
To invalid
Else IF Parm |
Ts EU | Else IE Parm Set Parms 1/O

The Above Then it
Is A ’‘Dummy’
Entry And Is Not

!Moved
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For All Parms Not
Transferred, Set IO

Status Invalid

{

DO WHILE
#DART Entries
Greater Than O

Set INB Index
From DART &
Increment By

4

I

#Parms =
Read Length

Ir ﬁ\\ p
SP Call Flag

Is On

Increment DART
Index By L4

Perform SP
Bad I/0 Move
Fig 3.2.1.3.1-1]

Decrement #DART
Entries By 1

CALL Basic Bad
I/0 Move

Fig. 3.2.1.3.2-
8

Figure 3.2.1.3.2-9, Flag Parms
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#%L_E Using .10B Index $et | Special Processes Data

ls Greater Than 0 | 1/O Status To Valid Acq. Has It's Own Input
And Reset Offscale Buffer And 1/0
Indicators Status Area

Decrement # Parms
By 1

Increment 10B
Index By 1

Figure 3.2.1.3.2-10. SP Move
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DO WHILE Using 10B Index
# Parms Set 1/O Status -
Is Greater Than 0 To Invalid

Decrement

# Parms

By 1

Increment 10B
Index By 1

Figure 3.2.1.3.2-11. SP Bad 1/0O Move
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3.2.1.4 Performance Monitor Control (SPM CONTROL)

The Performence 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)

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

Process Description - The control flow for this module is shown in
Figure 3.2.1.4-1 through 3.2.1.L4-6. 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 results 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 disabled, PM Control updates the FDA
Current Data Array (CDA) with the 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 makesg it available to Data Acquisition for use.
The PPB buffer half indicator is then updated to point to the other

PPB buffer half. Control then returns to the top where PM Control
either begins processing the next PPB buffer half or "WAIT"s for

Data Acquisition to complete its processing. This process continues

in such a fashion until the Performance Monitor (PM) Control cancel
flag is set by OPS. cleanup processing.

Outputs - Outputs from this module are specified in Table 3.2.1.4-1.

¥l
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e. Module References - Proceés , Section Reference
Precondition . 3.2.1.5 CALL
Processing
Fault Detection 3.2.1.6 CALL(Call List) -

and Annunciation

f. Module Type and Attributes:

Type: Program
Attributes: N/A

g. Template References:

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 TFault Detection and
“Annunciation

D INCLUDE TEMPLATE SPP_PRECON PROCESS Precondition Processing

h. Error Handling - None

i. Constraints and Assumptions - None

§A
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TABLE 3.2.1.4-1 PM CONTROL

MODULE DATA LIST

# ITEM DESCRIPTOR ACT SOURCE/DESTINATION HAL NAME MML SYESgbL
1 PPB Buffer A.2.11 I s21 CSAB_CMT_BUF_HALF
Half Indicator D.19
2 Parameter Values A.2.2 T SDR, SDS, SFS CSAS_PPBA_VALUE
D.3 CSAS PPBE VALUE
CSAS PPBP_VALUE
3 Parameter 1/0 Status A.2.2 I SDA, SDS CSAS_PPBA_STATUS
D.3 CSAS_PPBE_STATUS
CSAS_PPBP_STATUS
b Ready Flagl and A.2.11 T/0 SDA, S2I/SDA CSAB CMT READY FLAGL
Ready Flag? D. CSAB (MT_READY FLAG2
5 FDA Enable/ A.2.11 I STM CSAB_CMT_FDA INHIBIT
Inhbit Indicator
6 Parameter Values A.2.7 0 CRT, DL CSAS_FCDAA VALUE
D.5 CSAS_FCDAE VALUE
CSAS_FCDAP VALUE
7 Parameter I/0 A2.7 0 CRT, DL CSAS_FCDAA STATUS
Status D.5 CSAS FCDAE STATUS
CSAS_FCDAP_STATUS
8 PM Cancel Flag A,2,13 I s2T CSAB_CMT_PM_CANCEL
D.20
9. Fault Detection and E.3.2.1.6 L SPM_PPBA_INDEX
Annunciation SPM PPBE_INDEX
CALL LIST SPM_PPBP_INDEX .
10. CDA Indexes E.3.2.1.b L SPM_CDAA INDEX
SPM_CDAE_INDEX
SPM_CDAP_INDEX
11 PPB Indexes E.3.2.1.h L SPM_PPBA TNDEX

SPM_PPBE_INDEX
SPM_PPBP_INDEX

yoosa
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‘ SPM Control »

DO UNTIL
PM Cancel
Flag On

‘ Return ’

Determine Which

| PPB Half To Use

Fig 3.2.1.4-2
IF Th P /
IF . en FDA Enable
PM Cancel | Inhibit Flag
Flag Off On

Indicate To Data
Acquisition That
Buffer Has Been
Processed
. Fig 3.2.1.4-6

Figure 3.2.1.4-1. PM Control

59

. Then

10/16/79
3.2.2. b=k

Else’

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
Fig3.2.1.4-4

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

-Fig 3.2.1.4-56

Call
Precondition
Processing
Fig 3.2.1.5-1

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




1E
PPB Buffer Half
Indicator = 1

Then

‘Else

Initialize PPB
Indexes In FDA
Call List

WAIT For
Ready Flagt

Initialize PPB
indexes In FDA
Call List

WAIT For
Ready Flag2

Figure 3.2.1.4-2. Determine PPB Buffer Half

55
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DO FOR
All Sample Rate
Sections Of
Analog PPB

Determine From
PPB Header Num-
ber Of Entries And
Sampies For
Section

IF Currently On

PPB Buffer Half
indicator = 2

DO FOR

All Parameters
In Sample Rate
Section

Figure 3.2.1.4-3. Analog Move

.5 s/s Section And Then

Determine From

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

increment CDA
index By 1

10/16/79
3,2.1. b6

increment PPB
Index By Number
Of Samples

Move Analog
Value From
PPB To CDA

Move Analog 1/O
Status From
PPB To CDA




DO FOR
All Sample
Rate Section

Of EU PPB

Determine

| Number Of Entries

And Samples For
Section

IF Cufrently Or\
.5 s/s Section And Then

PPB Buffer Half
Indicator = 2

Figure 3.2.1.4-4. EU Move

£7

Determine From
PPB Header Num-
ber Of Entries

In 2nd .5 s/s
Section

DO FOR \
All Parameters
In Sample Rate
Section

Increment CDA
Index By 1

Increment PPB
Index By Number
Of Samples

Move EU
Value From
PPB To CDA

Move EU {/0
Status From’
PPB To CDA

10/16/79
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DO FOR All
Sample Rate
Section Of -
Parent PPB

.Determine
Number Of Entries
And Samples For
Section

IF Currently On
.5 s/s Section And
PPB Buffer Half
¥indicator = 2

Then

Determine From

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

DO FOR

All. Parameters
In Sample Rate
Section

Increment CDA
index By 1

Increment PPB
Index By Num-
ber Of Samples

Move Parent
Value From
PPB To CDA

Move Parent |/O
Status From
PPB To CDA

Figure 3.2.1.4-5. Parent Move -
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PPB Buffer Half
Indicator = 1

Figure 3.2.1.4-6. Data Acquisition Indication

Then

Increment PPB
Buffer Half
Indicator By 1

|

Turn Ready
Flag 1 Off

Else

Decrement PPB
Buffer Half
Indicator By 1

Turn Ready
Flag 2 Off

¥
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~

3.2.1.5 Precondition Processing (SPP_PRECON PROCESS)

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 may be for a single parameter or
a group of parameters. The selected limit set is used in subsequent FDA pro-
cessing.. :

8. Control Interface - Precondition Processing 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 specified 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
limit 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/0 status flag from
the CDA is stored in the invalid indicator.

The interpreter technique (Figure 3.2.1.5-k4) is utilized to
perform the actual nrecondition solution. This technique uses a
generalized routine including predefined parameter and logical
operation codes found in the PCT to arrive at the precondition

Q
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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=1' or
'B=0') and ('C=0' or 'D=1') where the operators are parenthetically
grouped and where solution of the expression would result in & 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=0' or ('B=1' and 'C=IL') and 'D=0L' where IL is in limits and OL
is out of limits. A=0 assumes a value of 1 if discrete A has a value
of 0. S8imilarly, in-limit value, 'C=IL' will have a binary value of
1. The set solution expression will be coded as follows.

Parm Op Comb of Position in
Parameter Code Definition Code Parenthesgized Group
A 1 =0 Or
B 2 =1 Or First
C 3 Analog, In And Last
Limit
D 6 EU, Out of
Limit And

The sequential steps for the above set solution expression follows.
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Step 1 Operations

1
2
3

o -3 O\

S1=0 Partial Set Solution
o=1 - Set Solution

S=8 or A=Q-_| ‘

5=0 or A=q

S= [A:(il

OPSAVE=0R

s1= {B=1]
s1= [B=1 ena [t=11]

8=8 OPSAVE S1

s="4=0" or ('B=1' and 'C<IL')
S=S and [D=

s=[B=0 or O(%_lfg ana [=11]) ana [p=01]

Symbology
Sl Partial Set Solution
S Set Solution
( ) Grouping
Parameter Op Code Expressed as a Loglcal Statement. (Enclosed).
OR 'OR' Combination Op Code
AND 'AND' Combination Op Code
IL In Limits
OL Out of Limits

The final limit set selection is made as shown in Figure 3.2.1.5-T.
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 for each affected 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, the current 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 containg 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
1imit sense indicators are disabled (set off). Finally the last set
selected is set to O, indicating the start of warm-up time.

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

Module Type and Attributes

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

Templéte References

D INCLUDE CSAPCT Precondition Tables (PCT and PGT)
D INCLUDE CSAPIT Parameter Information Table (PIT)
D INCLUDE CSACDA Current Data Array (CDA)

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

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

) If more than one limit set is selected during processing of a
-particular solution, processing will select the prime llmlt set
for all parameters affected by that solution.

AN
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° If no limit set is selected during processing of a precondition
solution, the prime limit set is selected.

i. Constraints/Assumptions

] 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. TFigure 3.2.1.5-1 shows more example
precondition relationships. :

A=1 OR B=1 AND C=1 OR D=OL¥* Valid
- (A=1 OR B=1) AND C=1 OR D=0L Valid
- (A=1 OR B=1) AND (C=1 OR D=0L) Valid

- A=1 OR (B=1 AND (C=1 OR D=0L)) - Invalid, 2 levels of
parentheses

*#0L, = Qut of Limits

0
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EXAMPLE PARAMETER RELATIONSHIPVIN PRECONDITION PROCESS

Precondition Precondition Set . Predefined Limit Sets
Groups Solutions " Set Low High
o : #_ Limit Limit
VL45T0320A GRPA V92X0621X=1 . 1 175 212
V92X0622X=1 2 185 . 222
) V92X0623%=1 3 195 238
V61P2700A ~ (V61S2T04E=1 and V61K2711Y=1) 1 . 50 T5
‘or V6182709E=1
> GRPB
(V6152T09E=0 and V6152704E=0) 2 20 -
or (V615270L4E=1 and
V61K2711Y=0) :
V61R2T224 . Same as V61P2T00A, 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 parameter VL5T0320A.

Set solutions in group B are evaluated in two unique .logical expressions to
select either limit set 1 or 2 for FDS'd parameters V61P2T00A and V61R2T22A.

Figure 3.2.1.5-1
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TABLE 3.2.1.5-1 PRECONDITION PROCESSING

MODULE DATA LIST

; EQT.
# ITEM DESCRIPTOR ACT SOURCE/DESTINAT!ON HAL NAME MML gYMBOL
1 Number of precondition A.2.5 I CSAS_PCT_PRECONDS
groups :
2 Number of parameters in| A.2.5 I CSAS_?CT_PARMS_;N_QROUP
group
3 Number of parameters in| A.2.5 I CSAS_PCT NUMPARMS_INSET
each set solution
L Warm-up count A.2.5 I/0 CSAS_PCT_WARMUP_COUNT
5 Max warm-up value A.2.5 I CSAS_PCT_MAX_WARMUP
6 Last Limit set selected | A.2.5 1/0 CSAS_PCT LAST SOLUTION
T CDA index of each pre=- A.2.5 I CSAS PCT CDA_INDEX
condition parameter ’
8 Index into PGT A.2.5 I CSAS PCT_GROUP_INDEX
9 PIT index for limit A.2.6 I CSAS_PGT_PIT INDEX
sensed parameters
10 Active Limit set A.2.1 0 SFD CSAS PITA ACT LIM SET
CSAS_PITE ACT LIM SET
CSAS_PITS_ACT LIM SET
il Current Noise Count A.2.1 0 SFD CSAS PITA CUR N_CT
CSAS PITE CUR N_CT
CSAS_PITS CUR N_CT
12 Hard Fail Indicator A.2.1 0 SFD CSAS_PITA HARD FAIL
CSAS_PITE HARD FAIL
CSAS_PITS HARD FAIL
13 FDA Bypass Indicator A.2.1 0 SFD CSAS_PITA FDA BYPASS_IND
CSAS_PITE _F¥DA_BYPASS IND
CSAS_PITS FDA BYPASS IND
a4 Parameter Values A.2.7,D.4,D.5 I SDA,SFD CSAS_FCDAA VALUE
CSAS_FCDAE VALUE
CSAS_FCDAP VALUE
’ CSAS_CDAP_VALUE
15 I/0 Validity Flag A.2.7,D.4,D.5 I SDA,SFD CSAS_FCDAA I0
CSAS_FCDAE IO
CSAS FCDAP_STATUS
CSAS_CDAP_STATUS
16 Number of Limit Sets E L

Selected

SPP_PRECON_NO_LS SEL
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L

TABLE

MODULE DATA LIST

# ITEM DESCRIPTOR ACT SOURCE/DESTINATION HAL NAME MML REQT.
SYMBOL
iT Invalid Indicator E L SPP_INVALID IND
18 Number of Sets E L SPP_PCT_NUM_SETS
19 Index into Parm Set A.2.5 T CSAS_PCT_PARM SET INDEX
blocks (Set Solution
(Index))
20 Parm Type A.2.5 I CSAS_PCT_TYPE
21 Status Flag E L SPP.STATUS FLAG
22 Parm OP Code A.2.5 T CSAS_PCT_PARM_OPCODE
23 Logical Comb OP Code A.2.5 I CSAS_PCT_LOG_COME_OPCODE
24 Partial Set Solution E L SPP_PRECON_SET_SOL1
25 Set Solution E L SPP_PRECON_SET_SOL
26 Parm Condition Flag B L SPP_PRECON_COND
27 Max Noise Count A.2.1 I SFD CSAS PITA MAX Iy CT
CSAS_PITE MAX N_CT
CSAS_PITS MAX N_CT
28 Limit Set Selected E L SPP_?RECON_LS_SEL
29 DMST Parent Position A.2.6 I CSAS PGT_DMST POS
30 Discrete Position in A.2.6 I CSAS_PGT_POSITION
Parent
31 Discrete Limit Sets a.2.6 I CSAS_PITP_LIM_ STATUS
32 Parm Count A.2.1 o] CSAS_PITP_PARM CT

uoneayyiaedg ubisag PajieIeq WS 140 %008
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MODULE DATA LIST

W,

cator

# ITEM DESCRIPTOR ACT SOURCE/DESTINATION HAL NAME MML REQT.
SYMBOL
33 MASK 2 A.2.1 1/0 CSAS_PITP MASK2
3L Limit Sense High Indi- A.2.1 o] SFD CSAS_PITA LIMHI
cator
35 Limit Sense Low Indi- A.2.1 0 SFD CSAS_PITE LIMLO
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3.2.1.5-10
" Enter ’
Increment
Then Warm-Up
Count by 1
DOFOR  \ ' IF Warm-Up
OF recondition ] Count<Max
e oy f L Warm-Up Valve
Groups in PCT /f o P
Calculate Number
Else 1 Of Sets For This
Precondition
Group
Save In Integer
Form The Set
Solution Index
For This Precondi{
tion Group
Perform Validity
Check
- Figure 3.2.1.6-3
' Perform
Then Interpretor
Technique
Figure 3.2.1.5-4
IF Al Input
Parameters Valid
(In Valid Indicaton
= Off)
Select Prime Limit
Set, (No. 1)
Else 1o Set No. Of Limit
. Sets, Selected To
Perform Limit One

Set Selection
Return Figure 3.2.1.5-7

Figure 3.2.1.5-2. Precondition Processing

7



\

Set Invalid
Indicator
To Off

DO FOR All
Sets For This
Condition Group

While Invalid

‘ Indicater 1s Off

Save In Integer
Form The Number
Of Parameters In
This Set

DO FOR Al
Parms For This
Set While Invalid
indicator 1 Off/

1 = FDA Analog

Convert Parm

i Set Index, Parm

Type And CDA
index To integer

Set Invalid,
Indicator Equal
To Analog CDA
1/0 Validity Flag

Save In Integer
Form

o Parm Type
o CDA Index

\

For Parm
Type

2=FDAEU

3 = FDA Discrete

Set Invalid
Indicator Equal
To EU CDA

1/0 Validity Flag

‘Increment
Parm Set
Index By 1

4 = Non-FDA

Discrete

Set Invalid
indicator Equal
To FDA Discrete
CDA 1/0 Validity
Flag

Figure 3.2.1.6.3. Validity Check

Set In Valid
Indicator Equal
To Non-FDA
Discrete CDA /O
Validity Flag
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initialize To O

e Partial Set
Solution
@ Set Solution

DO FOR
All Parm
This Set

IF Set
Solution Resuft
Is Non-Zero

Then

-DO CASE
For Given
Par Type

1 = FDA Analog

2=FDAEU

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

‘CDA

Save In
Integer Form
The OP Code
For This Parm

3 = FDA Discrete

Set Status Flag
Equal To Sum

Of Limit Sense
High And Limit
Sense Low To
Integer From FDA

EU CDA

Perform Parameter
Interrogation
Figure 3.2.1.5-56

Set Status Flag

Equal To Discrete
Value From FDA
Discrete CDA

Save In Integer

4 = Non-FDA DiscretJ

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

Logical Comb
OP Code.

Set Limit Set
Selected To This

1 Set, Bump No.
Limit Sets Selected
By 1

Figure 3.2.1.5-4, interpreter Techniﬁue

Perform
Precondition
Grouping

Figure 3.2.15-6
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Sét Parm
Condition
Flag To Off

IF
Operation Code
Is1,3,0rb

|
I
I
I
|
|
|
|
I

|-

_6P Code

DO WN -

IF Status
Then Flag Is A
Zero
IF Status
Else Flag Is A
One
Definition
Discrete = 0
Discrete = 1

Analog In Limits
Analog Out Of Limits
EU In Limits

EU Out Of Limits

Then

Then

Figure 3.2.1.5-56. Parameter Interrogation.

X!
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Set Parm
Condition
Flag To
On

Set Parm
Condition
Flag To On




IF Parm
Part Of
Parenthesized
Group

Else

Then:

IF Logical Com
OP Code An

‘OR’ (Code<-3)

‘Else

Then IF First Parm
Of Parenthesized
Group
Set Solution 'k

Made Equal To
The Set Solution
OR’ed To Parm

Condition Flag

IF Last Parm
In Parenthesized
Group

Set Solution s
Made Equal To
Set Solution
AND‘ed To Parm
Condition Flag.

Then

Else

Save Combin-
ation OP Code
For Parenthesized
Group

Partial Set Solu-
tion Is Made Equal
To Parameter

Condition Flag

Then |

IF Logical Com

OP Code An ‘OR’
{Code<3)

Figure 3.2.1.5-6. Precondition Grouping

Partia! Set Solu-

tion Is Made Equal
To The Partial Set

Solution ‘OR’%ed To

The Parm Condition

Flag

Else

Partial Set Solution
Is Made Equal To

The Partial Set Soiu-

tion ‘AND‘ed’ To

Parm Condition Flag

Then

Set Solution Is
Made Equal To
The Set Solution
‘OR’ed’ To Partial

Set Solution

Else

Set Solution Is
Made Equal To
The Set Solution

‘AND’ To Partial

Set Solution
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IF

Number Of Limit
Sets Selected Is
Not Equal 1

IF Current

Limit Set
Selected

Current Set
Selected Is

‘Limit Set 1

{PRIME)

IF Max Warm-Up
=0 Or Last Set
Selected Is 0 .

Limit Set Selected
Not Same As Last

Change Last Limit
Set Selected To
Current Limit Set
Selected (PCT)

|oo For

All Parms Affecte
By This Precon
Solution (PIT)

Convert This
Parameter’s PIT
index To Integer

Perform Discrete
Limit Update

IF Parm
Type=0
(Discrete}

Figure 3.2.1.5-8

|F Parm Type=1

Set Warm-Up
Count Equal
To | {PCT)

DO FOR Ali
Parms Affected

By This Precondi-
tion Solution
(PIT)

{Analog)

Then

Set Active Limit Set
Zero Noise Count
Reset Hard Fail khdicator

Set FDA By-Pass Indicator
To DFF
{Analog Section) {PIT)

Set Active Limit Set
Zero Noise Count

Eise Reset Hard Fail Indicator

Set FDA By-Pass Indicator
To OFF (EU Section) {PIT)

Set Last
Set Selected
To O

(PCT)

Else

Set FDA By-

Pass {ndicator

To On (Discrete

Section)
Disable Limit Set FDA By-Pass
Sense Low " Indicator To ON.
Indicator (P1T} Then | Set Limit Sense High

and Limit Sense Low

Figure 3.2.1.5-7. Limit Set Selection

Indicators to OFF
{Analog Section) (PIT})

IF Parm
Type=1
(Analog}

Set FDA By-Pass
Indicator To ON.

Else Set Limit Sense High
And Limit Sense Low
Indicators to Off.
(EU Section) (PIT)
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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)

Then

Figure 3.2.1.5-8. Discrete Limit Update

%

Decrement
Parent Word
Parameter
Count (PIT)
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3.2.1.6 Fault Detection and Annunciation (SFD FAULT DETECT ANNUN)

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
PERFORM_MON CONTROL) while FDA is enabled.

Invocation: CALL SFD_FAULT DETECT ANNUN (Analog PPB Pointer,EU PPB
Pointer, Discrete Parent PPB Pointer)

Inputs - Inputs to FDA are PPB pointers passed in the Call list as
discussed above and various table entries of information needed to
perforn fault detection and annunciation on each parameter. Parameter
values and corresponding I/0 statuses are located in the Parameter
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). ILimit values for analog and EU parameters
reside in the Limit Sense Table (LIT). All such table information
resides in COMPOOL and is further described in Table 3.2.1.6-1.

Process Description - 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
accesses 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).

Access 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 8/s, 1 s/s, .5 s/s). The .5 s/s 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 is also organized into 9 blocks with the same arrangement;
however, the PPB is further subdivided such that parameter samples
acquired in Data Acquisition cycles 1-5 are located in the 1lst half of
the PPB and samples acquired in Data Acquisition cycles 6-10 are located
in the 2nd half of the PPB. On any entry to FDA, data is processed from
either the lst half of the PPB or the 2nd half as determined by PPB
pointers passed to FDA in the CALL list.

vk
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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 L
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 diserete 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 anslog 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-T.

Analog/EU Processing (Figure 3.2.1.6-2)

FDA interrogates the "FDA BYPASS" indicater 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 "wearmup" 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/0 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 determine 1f the parameter
sample is valid. If a sample is invalid, further FDA processing
of that sample is skipped. Iimit sense processing is thus per-
formed on 21l 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~ P
parisons results in an indication that the current value is beyond ' )
one of the limits, the parameter 1s determined to be out of limits.
Noise filtering is then performed (see Figure 3.2.1.6-4).

107)
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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's 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
noise 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., 1t has not previously been out of limits or it was
out of limits and subsequently came into limits 'n' conse-
cutive times. (Hard Fail Indicator in PIT)

Annunciatlon 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 O 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/0 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):

I/0 Status flags in the PPB are checked to determine if the parent
word sample is wvalid. 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 1

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

(09
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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. The 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' stabte in MASK 2 is changed to the 'should not be'
state. This is done to avold 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/0 status are moved from the PPB to the CDA. The
limit status 1s 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).
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Outputs - Outputs from this module are specified in Table 3.2.1.6-1.

Module References - Process Section Reference
DMA_MAC A System Software external procedure

called when parameter fault annuncia-
tion is enabled by FMP_STAT macro.

Module Type and Attributes

Type: External Procedure

Attributes:

Template References

INCLUDE
INCLUDE
INCLUDE
INCLUDE
INCLUDE
INCLUDE

gouogogo

INCLUDE
INCLUDE

oo

Default (serisally resusable with no protective mechanism).

TEMPLATE CDL_ANNUN - Systems Services Annunciation Compool

CSACDA - Current Data Array (CDA)

CSAPIT - Parameter Tnformation.Table (PIT)

CSAPPB - Parameter Processing Buffer (PPB)

CSALIT - - Limit Sense Table (LIT)

DMA#MACS -~ Systems Services error annunciation macro
replace statements

SMSTAT ~ BStatus field replace statements

TEMPLATE DMA MAC - Systems . Services Annunciation routine

Error Handling - None

Constraints and Assumptions - None




TABLE 3.2.1.6-1 FAULT DETECTION AND ANNUNCIATION

MODULE DATA LIST

# ITEM DESCRIPTOR ACT SOURCE/DESTINATION HAL NAME MML REQT.
< SYMBOL
1 Analog PPB Pointer E I CALL LIST SFD_PPBA_HALF
2 EU PPB Pointer E I CALL LIST SFD_PPRE_HALF
3 Discrete Parent PPB E I CALL LIST SFD_PPEP_HALF
Pointer ’
i1 PIT Index E L SFD_PIT
5 PPB Tndex E L SFD_PPB
6 Parameter Type Indicator E i - SFD_PARM_TYPE
7 Number of Entries in A.2.1 I CSAS_PITA_NUM ENTRIES
Each Sample/Second CSAS PITE NUM ENTRIES
Section of PIT CSAS_PITP NUM_ENTRIES
8 Number of Samples A2.1 I CSASPITA NUM SAMPLES
Buffered in PPB for CSAS_PITE NUM_SAMPLES
Each Sample/Second CSAS_PITP_NUM SAMPLES
Section of PIT .
9 PPB Buffer Half A.2.11 I S21, SPM CSAS_CMT_BUF_HALF
Indicator D.19 ’
10 Parameter Values A.2.2 I SDA, SDS, SFS CSAS_PPBA_VALUE
D.3 CSAS_PPBE_VALUE
CSAS_PPBP_VALUE
11 FDA Bypass Indicator A.2.1 I SPP CSAS_PITA BYPASS_IND
CSAS_PITE BYPASS_IND
CSAS PITE BYPASS_IND
12 | Limit Status Indicators E L SFD_LIMIT_HI
(High/Low) SFD_LIMIT IO
13 Parameter I/0 Status A.2.7 0 SPP, CRT CSAS: FCDAA. STATUS
D.5 CSAS_FCDAE_STATUS
CSAS_FCDAP_STATUS
14 Parameter Limit Status A.2.T 0 SPP, CRT CSAS_FCDAA_STATUS
D.5 : CSAS_FCDAE_STATUS
CSAS_FCDAP_LIM STATUS
15 Parameter Values A.2.7 o} SPP, CRT CSAS_FCDAA VALUE
D.5 CSAS_FCDAE_VALUE
CSAS_FCDAP_VALUE
16 Current Limit Table E L SFD_LIM

Index
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TABLE 3.2,1.6-1 FAULT AND ANNUNCIATION (Cont'd)

MODULE DATA LIST

ITEM

DESCRIPTOR

ACT

SOURCE/DESTINATION

HAL NAME

MML

REQT.
SYMBOL

17

18

19

20

21

22

23

2k

25

26

27

Active Limit Set

Limit Table Index

Parameter I/0 Status

Anzlog/Eu Limit Values

Parameter Limit Status

Current Noise Count

Maximum Noise Count
Annunciation Inhibit
Indicator

Hard Fail Indicator

FMPT Index

MASKI (Mask of FDA'd
bits in parent word)

A.2.1

SPP

SDA, SDS

ST™

STM, SSP
STM
STM

STM, SPP

CSAS_PITA ACT LIM_SET
CSAS_PITE_ACT LIM SET
CSAS PITS_ACT_LIM SET

CSAS_PITA_LIM TAB INDEX
CSAS_PITE LIM TAB_INDEX
CSAS_PITS LIM TAB INDEX

CSAS_PPBA STATUS
CSAS PPBE ¢ ._STATUS
CSAS ] PPBP ’_STATUS

CSAS LIT_ANALOG_LOW LIMIT
CSAS_I LIT ANALOG HIGH [ LIMIT

CSAS LIT 1 '_EU_] LOW ] LIMIT
CSAS LIT EU_I HIGH LIMIT

CSAS_PITA_LIMIT HIGH
CSAS_PITA_LIMIT LOW
CSAS PITE LIMIT HIGH
CSAS_PITE LIMIT LOW
CSAS_PITP LM STATUS

CSAS_PITA CUR N _CT
CSAS_PITE_CUR_N_CT
CSAS_PITS CUR N _CT

CSAS_PITA MAX N _CT
CSAS PITE 1} MAX N ( ] CT
CSAS_] PITS MAX N ( | CT

CSAS PITA ATARM INH IND
CSAS PITE | ALARM IN'H [ _IND
CSAS ] PITS ALARM INH IND

CSAS PITA_HARD FAIL
CSAS_PITE_HARD FATL
CSAS_PITS EARD_FATL
CSAS_PITS_FMPT INDEX
CSAS_PITE_FMPT_INDEX
CSAS_PITS FMPT INDEX

CSAS_PITP MASK 1
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TABLE 3.2.1.6-1 FAULT DETECTION AND ANNUNCIATION (cont'd)

MODULE DATA LIST

ITEM

DESCRIPTOR

ACT

SOURCE/DESTINATION

HAL NAME

MML

REQT.
SYMBOL

28

29

30

31

32

33

MASK2 (expected Limit
States; Mask of Expected
Limit Values of Cor-
responding FDA Bits in
a Parent Word)

Number of Parameters
in Discrete Parent Word

Discrete Measurement
Subentry Table (DMST)
Index

Bit Location of a
Discrete Measurement
Within Parent Word

Current Limit Status
For Discrete

Parent Word Parameter
Count

A.2.1

STM

ST™™

CSAS_PITP MASK_2

CSAS_PITP NUM_PARMS

CSAS PITP_DISCRETE SUB_INDEX

CSAS_PITS_PARM ID

SFD_DISCREIE_STATUS

CSAS_PITP_NUM_PARMS
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%Namecopy Permits
Common Code To
Access Both Analog
And EU Parameters
From PPB

Initialize PIT tndex To O

Initialize PPB Index To Analog Pointer Passed In Call List

Set Parameter Type Indicator To 1
% Narecopy Analog Tables To Local Table Maps -

CALL Analog/EU FDA
For Analog Parameters
Fig. 3.2.1.6-2

Initialize PIT Index To O

‘Initialize PPB Index To EU Pointer Passed In Call List
Set Parameter Type Indicator To 2

% Namecopy EU Tables To Local Table Maps

10/16/79
3.2.1.6-9

Call List From PM

Control

o Analog PPB Pointer

e EU PPB Pointer

e Discrete Parent PPB
Pointer

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

Initialize PIT index To O
Initialize PPB Index To
Parent Pointer Passed In
Call List.

CALL
Discrete FDA
Figure 3.2.1.6-5

‘ Return ’

Figure 3.2.1.6-1. FDA

LY




Enter

.

DO FOR
All Sample Rate
Sections Of PIT

Determine Number Of
Entries And Samples For
This Section By Using
PIT Header

‘ Return >

IF

Currently On .5 s/s Section And
PPB Buffer Half Indicator in
CMT indicates 2nd Haif of PPB

Then

Adjust PIT index And
| Determine Number Of
Entries In 2nd .5 s/s
Section

DO FOR

All Parameters in
This Sample Rate
Section

Adjust. PPB Index
Then To Point To Last

Sample

Perform Analog/EU Sample
Else Processor To Process 1 Second

3
.Analog Processing
(Parameter Type
Indicator = 1)

Of Data For This Parameter

Fig 3.2.1.6-3

JPPB To Current Limit
Status In PIT

Else

Update Limit Status In Analog

Move Status Word And
Current Value From Analog
PPB To Analog CDA

Update Limit Status in EU

-PPB To Current Limit
Status In Pit.

Move Status Word And
Current Value From EU
PPB To EU CDA

Figure 3.2.1.6-2. Analog/EU FDA

Status Word Contains

4 Current Value Of I/0,

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

DO FOR
All Samples Of
‘This Parameter

IF

Parameter 1/0 Status (PPB}
Off (Process Only Samples
With Valid 1/0 Flag)

Then

Disable Limit
Status High And
Low Indicators
{Local)

IF

Analog Processing
{Check Parameter
Type Indicator)

iF

Then Analog Value
Exceeds Hi
Limit
iF

Else EU Value-

Limit /

Figure 3.2.1.6-3. Analog/EU Sample Processor

Then Epabl.e l:jmit High
Fiag in Current
Limit Status Field

IF

Analog Value
Is Less Than
Low Limit

Else

Then | Enable Limit High

Exceeds Hi V4

Flag In Current

timit Status Fisld

Lmit Stetus Field

IF
EU Value Is Less
Than Low Limit

Enable Limit Low
flag in Current
Limit Status Field

Enable Limit Low'
Flag In Current
Limit Status Field
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IF Uimit Status Has Changed From
Pass To Fail, Fail To Pass, Fail Low
To Fail High or Fail High To Fail Low
{Compare Limit Status In PIT To

Then

Current Status)

iF

Limit Status Has Changed
From Pass To Fail Or
Vice Versa

Then

Zero Current
Noise Count

IF
Current Noise Count,
Not Equal Maximum

Then

Increment Current
Noise Count By 1

Update Limit Status
In PIT With Current

Tﬁen

Limit Status Field

iF

Annunciation Inhibit
Indicator Off And Hard
Fail Indicator Off

Noise Count
IF
Current Noise. Count
Equal Maximum
Noise Count
\

iF
Current Limit
Status Fail

Then

Set Hard Fail
Indicator On

Else

Reset Hard Fail
Indicator

Figure 3.2.1.6-4. Analog/EU Noise Filter.

Then

Are Mutually Exclusive,”
An Out Of Limits Low

On Results In Limit High
Indicator.. Set Status Off

Limit High And Low Flags

When Limit High Flag Is Off,

" Condition Is Implied. Set Status

Results In Limit Low indicator

/
/.
/

Build Macro Call List

@ FMPT Index In PIT

® Set Status = Limit
High Flag (Local)

Issue User Interface
Annunciation Macro
To Enable Fauit
Annunciation For
This Parameter
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Enter

DO FOR

All Sample Rate
Sections Of
Discrete PIT

< Return ’

Determine Number Of
Entries And Samples For
This Section By Using
Discrete PIT Header

IF Currently On .5 s/s
Section And PPB Buffer
Half Indicator In CMT |
Indicates 2nd Half Of PPB'

Adjust PIT Index And
Determine Number Of
Entries In 2nd, .5 s/s
Section

Then

DO FOR

DO FOR

All Samiples OFf This P='3A

All Parameters In Thl\s aren
Sample Rate Section- Word (Process 1 Second Of
ple Tate Section /‘ Data For This Parameter)

iF
Parameter 1/0 Status (PPB)

Is Off (Process Only Samples
With Valid 1/O Fiag)

Update CDA With 1/0 Status,
Limit Status And Value Of
Last Sample Processed

Figure 3.2.1.6-5. Discrete FDA

Then

Perform Parent
Word Limit Sense

On This Sample -
Figure 3.2.1.6-6
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Isolate FDA Bits In
Parent Word By Using
MASK 1 (PIT). Compare
Result To MASK 2 (PIT).

1F Any Parameter In Parent Word Mis-
compares Or Parent Word Parameter -
Count (PIT) Not Equal Number Of
Parameters In Parent Word (PIT)

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.
qu This Parent Word)

Figure 3.2.1.6-6. Parent Word Limit Sense

\\\ ‘A/"

iF

FDA Bypass
Indicator (DMST)
Is Off

Then

Perform Discrete
Measurement
Limit Sense
Figure 3.2.1.6-7
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1F

Current Value Of Parameter
{PPB} Equal To Expected
State {MASK 2 In Pit}

1F

Limit Status Has Changed
{Compare Limit Status In
PIT To Current Limit Status)

Set Current

Maximum Noise Count

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

iF
Current Noise Count § Then
Not Equal Maximum

Increment Current
Noise Count By 1

Then |} Limit Status
Flag {Local)
To Fail
Then IF Parameter Eise ] Set Current Limit .
Currently Hard ) 4 Status Flag {Local)
Fail /. To Pass
1F Parameter Set Current .
Else ¥ Currently Hard Then } Limit Status
Fail Flag {Local)
To Pass
Eise Set Current Limit
Status Flag (Local}
To Fail
. IF ™
Then Current Noise Count Is Equal To en Decrement Parent Word

Parameter Count (P{T}

IF \_
Then | Annunciation Inhibit Indicator Then

(DMST) Off And Hard Fail

Indicator {DMST) Off

Build Macro Calf List

o FMPT index In PIT

o Set Status = 0
{Limit Low)

l

|

IF \F e Issue User Interface
- Set Hard Fail Annunciation Macro
. Th — ’ ?
Current Noise Count en Current Limit Indicator To Enable Fault
Equal Maximum Status Fail {DMST) On Annunciation For
Noise Count This Parameter
Change Mask 2
1
perement B Ve T
Parameter “‘Should Not Be’
Count (PIT) State
(N Count Reached)
IF Hard Fail Change Mask 2 Reset Hard Fail
Else Tr-wdic:rtor Stlat Then 8 Bit Value To Indicator For
On ‘Should Be’ This Parameter
State

Figure 3.2.1.6-7. Discrete Measurement Limit Sense And Noise Filter
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3.2.1.7 Forward Scaling (SFS_FOR_SCALE)

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 funection.

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
paremeters (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);

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

Process Description - The control flow for this module is shown in
Figures 3.2.1.7-1 through 3.2.1.7-3. TForward scaling 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 nuwber 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
placed in the output target location.

Forward scaling is performed by the following equations. X is the value
(PCM count) to be scaled and A, A, An, and A, are the scale coeffi-

0 1 2 3
cients from the SAT.
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Third degree: EU= AgX> + ApX° + AjX + Ay
. _ 2

Second degree: EU= AX™ + A1X + AO

First degree: EU= AlX + Ay

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

Module References.  None

‘Module Type and Attributes

Type: External Procedure
Attributes: "Reentrant

Template References ~ None

Error Handling - None

Constraints and Assumptions - None
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TABLE  3.1.2.7-1 FORWARD SCALING

MODULE DATA LIST

# ITEM DESCRIPTOR ACT SOURCE/DESTINATION HAL NAME MML REQT.
SYMBOL
1 Forward Scaling E I SDA, SSD
CALL LIST
2 Address Pointer Into SXT E I CALL LIST SFS_SXT
3 Number of Parameters E I CALL LIST SFS_NUM_PARMS
To Be Scaled
k Pointer to Analog Input E L SXT_ANA VAL
Value
5 Pointer to EU Output E L SXT_EU VAL
Location
6 Pointer to Coefficients E L SXT_SAT PTR
T Pointer to Status Word E L SXT_STATUS
8 Curve Order E L SFS_CO0
9 I/0 Status Indicator E L I0
10 Off-Scale Indicators E L SCALE HT
SCALE LOW
11 Coefficients E L SFS_COEF
12 E.U. Value E L SFS_EU
13 PCM E L SFS_PCM
1k PMU Indicator B L

PMU_TND

uonjeaijisedg ufiisaq pajie}ad WS 140 1004
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‘ Enter ’

Number Of
Parameters To
Be Scaled

< Return ’

Scaling Call List

e Pointer Into SXT

® Number Of Param-
eters To Be Scaled

DO FOR - ,
IF

170 Status Then

Indicator Good

Shift PCM Right
6 Places To Con-
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

/XY

10/16/79
3.2.1.7-h

Forward Scaling
Stores EU Value

In Location Provid-
ed By Calling
Routine

Ref. SXT A.2.13
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-High Indicator

Set Offscale

IF

PCM <0
(Offscale Low
Check)

Set Offscale
High Indicator

Then
IE_
Then! pCM =500
(Offscale High
Check)
Else
IE_
PMU Data
Then|
IF
PCM =511
Else {Offscale High
Check)
Else

1F

PCM £ - 512
(Offscale Low
Check)

Figure 3.2.1.7-2. Status Check

©10/16/79
3.2.1.7-5

Set Offscale
Low Indicator

Then

Set Offscale
Low Indicator
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" Initialize EU To
Highest Order
Coefficient®

DO FOR ‘\ EU = EU - PCM +C(j 4
I=1To i .

Curve Order / Evaluate Polynomial®

*Note:
Coefficients stored in reverse order.

1st Order 2nd Order 3rd Order
Cy=Ag Ca=4Aq Cy=Ag

Figure 3.2.1.7-3. Polynomial Solution Routine
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3.2.1.8 Backward Scaling (SBS_BACK SCALE)

The Backward Scaling module performs the logic 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 (pointer to SAT entry, value to be
scaled) ASSIGN (off scale flag, PCM value)

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

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. (A, and A7
are the scale coefficients).

PCM = EU -Ao

A |
Outputs - Outputs from this module are specified in Table 3.2.1.8-1.

Module References - None

© Module Type and Attributes

Type: External Procedure
Attributes: Reentrant

Template References - None

Error Handling - None

Constraints and Assumptions - Only first order parameters are backward
scaled.
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TABLE 3.2.1.8-1 Backward Scaling

MODULE DATA LIST

ITEM DESCRIPTOR ACT SOURCE/DESTINATION HAL NAME MML REQT.
SYMBOL
Backward Scaling Call E L
List
Coefficient Pointer E L CALL LIST SBS_SAT_PTR
EU Value E - L CALL LIST SBS_EU_VAL
Off Scale Flag B L CALL LIST SBS_ OFF_SCALE
PCM Value E L CALL LIST SBS_PCM VAL
Coefficients B L SAT COEF

nooa
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«»

Set
Coefficient index
To Coefficient
Pointer
PCM =
EU Value — AO
Aq
Th Set
= Offscale
Flag = ON
IF :
PCM>511
Or PCM<—512
Else Set
Offscale
Flag = OFF
PCM Value = PCM

‘ Return ’

Figure 3.2.1.8-1. Backward Scaling
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3.2.1.9

The

Special Processes Executive (SSP_EXEC)

Special Processes Executive controls the acquisition, processing and

output of data associated with special computations and sequences.

&

b.

d.

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 SSP; '

Inputs - Inputs to this module are specified in_Table 3.2.1.9-1.

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
discussged in'Appendix A.2.22. One complete executive cycle consists
of ten executive executions (two seconds). Data acquisition, special
processes (computatiohs 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 Payload 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.

Outputs -~ Outputs to this module are specified in Table 3.2.1.9-1.
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€.

Module References

Process

Special Processes Data Acquisition
APU Fuel Quantity

Fuel Cell Computations

Hydraulic Water Boiler Quantity
02/1\T2 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

Module Typé and Attributes

Type: Program

Attributes: Default (serially reusable

Template References

INCLUDE TEMPLATE SSD_SP_DATA ACQ

INCLUDE TEMPLATE SSO_SP_DATA OUT

INCLUDE TEMPLATE SSA APU FUEL QTY
INCLUDE TEMPLATE SSF_FUEL CELL |

INCLUDE TEMPLATE SSH_HYD H20 QTY

INCLUDE TEMPLATE SSN_02N2 QTY

INCLUDE TEMPLATE SSW_H20_PUMP_P
INCLUDE TEMPLATE SSR_REC_TAPE

Doy O gououoou

INCLUDE TEMPLATE SST HYD FLD TEMP

INCLUDE TEMPLATE SSB_PL BAY DOORS
INCLUDE TEMPLATE S5SS_STAND H20 COOL
INCLUDE TEMPLATE SSM_ANT MGMT
INCLUDE TEMPLATE CSS_SP_CMT
INCLUDE TEMPLATE CGE_DISPATCHER

Oouogu

w)

INCLUDE TEMPLATE SHD_HYB DISPATCH

"Section

INCLUDE TEMPLATE SSC_FUEL CELL PURGE

Date: 110/16/79
- Page: 3.2.1.9-2-

Reference

CALL.
CALL
CALL
CALL
-CALL

CALL

CALL
CALL
CCALL

Ul W o

(@)Y

°
.

Www Ww wwwww

\O Co—3

RPN D DOV
R e R = N R
Sl o

CALL
CALL

w w
n

e
N
= o

CALL
CALL

RN

N
=B
NS

w w

with no protective mechanism)

8P Data Acquisition
SP Data Out

.APU Fuel Quantity

Fuel Cell Comp

Hydraulic Water Boiler Quantity

0,/N, Quantity
HéO 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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Page: 3.2.1.9-3

D INCLUDE GEDISP Contains integer value used by
' Hybrid dispatcher to index
through Dispatcher Table.

D INCLUDE TEMPLATE CSZ_ ICC_CMT _ ICC Input Buffers‘and_Communica-
' . tions: Table.
D INCLUDE DIM ICC_COLLECTOR UI ICC Collector routine

Error Handling - None

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 required more frequently than
once every two seconds :

) D%
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TABLE 3.2.1.9—1.. Special Processes Executive

MODULE DATA LIST

ITEM DESCRIPTOR ACT SOURCE/DESTINATION HAL NAME MML REQT.
SYMBOL
(deleted)
Hybrid Dispatch Table A.2.22 I SHD_HYB DISPATCH
SP Current Time 4.2.13 0 Various Special CSSV_SP_CURRENT _TIME V9IM1999P
Processes
Negmax E L NEGMAX
PBD Active/Inactive Flag A.g.zz T s21 SHD_HYB DISPATCH.FREQ$(10;1)
D.
Full Execute Flag A.Z?ll o} S8B, SSD CSSB_FULL_EX_FLAG

P

\\\”//
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L]

Point Hybrid
Dispatcher To
Hybrid Dispatch
Table .

DO WHILE
True

Remain In DO

/ Loop Until Exit

Is Executed

This Process Will

Phase Count
= Phase Count
-1

1

To Hybrid Dis-
patch Table To
Point To Next

Update Pointer

Entry

iy \
Phase Then
Count<0

Else

o

Phase Count =
Frequency —
Negmax

Phase Count =
Frequency

PERFORM
CALL On
Case Number

Figure 3.2.1.9-1. Special Processes Executive

Hybrid Dispatcher

Frequency )_Tfl_ fh1ase Count

Exit
Dispatcher

6L/91/0T
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SP Current
Time =
Clocktime

CALL
SP Data
Acq

{Sec 3.2.1.10)

{Sec 3.2.1.12) CALL

3 Fuel Cell
Comp
(Sec 3.2.1.13)

CALL

4 Fuel Cell
Purge

{Sec 3.2.1.18)

™ " Dispatcher = CALL

02/N2 Qty

(Sec 3.2.1.15)
CALL

6 HoO Pump

{Sec 3.2.1.16)

DO CASE
Case
Number

Hyd Fluid

{ 7 CALL
i (Sec 3.2.1.19)

"

CALL

8 Recorder
Position Tape
{Sec 3.2.1.19)

CALL

9 Hyd Water
Boiler Qty
(Sec 3.2.1.14)

CALL

10 Payload

Bay Doors
{Sec 3.2.1.20)

CALL

11 Standby
Water Coolant
(Sec 3.2.1.21)

CALL

12 Antenna
Management
(Sec 3.2.1.22) CALL

13 SP Data ..
Out
(Sec 3.2.1.11)

14 Set Full
Execute Flag

Figure 3.2.1.9-2, CALL On Case Number

/35



10/16/79
3.2.1.10-1

BOOK: OFT SM Detailed Design Specification

3.2.1.10 Special Processes Data Acguisition (SSD_SP DATA 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/0 failure is flagged invalid.

a. ' Control Interface - SP Data Acquisition is CALL'ed by the SP Executive
once every second in OPS 201 and every 400 MS in OPS 202.

Invocation: CALL SSD_SP _DATA ACQ
b,  Inputs - Inputs to this module are specified in Table 3.2.1.10-1.

Ce 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 = O and the IOB address is set to the first MDM
entry the IOB). General Data Acquisition is CALLed to read PLMDM
data into SP Input Buffer (SPINB), screen for transfer errors, and
move the I/0 status of each parameter to the end of the I0B. The
Forward 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 I0B address is set to the beginning
of the IOB. General Data Acquisition is called to read PMU and PLMDM
data into the SP Input Buffer (SPINB), screen for transfer errors, and

move the IO status of each parameter to the I0B. 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.

€. Module References -
Process Section Reference
General Data Acquisition 3.2.1.3.2 CATL(Call List)
Forward Scaling 3.2.1.7 CALL(Call List)

f. Module Type and Attributes -

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

INCLUDE
INCLUDE
INCLUDE
INCLUDE
INCLUDE
INCLUDE
INCLUDE
INCLUDE
INCLUDE

TEMPLATE,
TEMPLATE
TEMPLATE
TEMPLATE
TEMPLATE
TEMPLATE
SGADUMST
ANTMACS
TOMACS

CSS_SP_CMT
0SS_SPINB
SFS_FOR_SCALE
CSS_DART
SGA_GEN_ACQ
CSS_SXT

Flight Software

Date 10/16/79
Rev

~Page 3.2.1.10-2

Special Processes CMT

Special Processes Input Buffer (SPINB)
Forward Scaling

Special Processes DART

General Data Acquisition

Special Processes SXT

Dummy Structures For Call List

Fixed FCOS Read Replaces

I0 Macro Replaces

Error Handling - Reference General Data Acquisition, section 3.2.1.3.2.

Constraints and Assumptions - None
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TABLE 3.2.1.10-1. Special Processes Data Acquisition

MODULE DATA «:ST

# ITEM DESCRIPTOR ACT SOURCE/DESTINATION HAL NAME MML REQT.
SYMBOL
1 Parameter Values A4.2.17 1/0 SPA, SFS, SSA, SSF, N/A
SSH, SSN, SSW, SSR,
SSc, SST, SSB, SSM
2 Parameter I/0 Status 4.2.17 ) SFS, SSA, SSF, SSH, N/a
SSN, SSW, SSR, SSC,
SST, SSB, SSM
3 General Acquisition ] o SGA C
Gt Tist SSD_CALL,_LIST
L Dart Index E ) 5cA SSD_DART HDR
5 Dart Address E 0 ISGA SSD_DART_ADDR
6 I0 Stat Address E 0 SGA SSD_IO_ADDR
7 INB Address E 0 saa SSD_INB_ADDR
8 (deleted)
9 PLMDM I/0 List Address |E sea SSD_IOLST_ADDR
10 PIMDM Read Flag E 0 ISGA SSD_PLREAD
11 SP Call Flag E 0 SGA SSD_SP_CALL FIG
12 Forward Scaling Call List|E.3.2.1.7 ) SFC SFS_CALL_LIST
13 Full Execution Flag A.2.11.3 I/0 KSD, SSP/SSP CSSB_FULL_EX_FLAG
1k T0B A.2.17 0 EFS, SSA, SSF, SSH,

ESN, SSW, SSR, S5SC,
ST, SSB, SSM

uonyealyisedg ubisa@ pajierad WS 140 :X009
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‘ Enter ’

IF
Full Exe-
cution Flag

Off

( Return ’

Then

Set Dart Index
To Second Dart

Else

Header Entry
(PLMDM Read
Only)

1O Stat Address
= First PLMDM
I0B Entry

tion Call List
CALL Gen Acqui-
sition

Fig. 3.2.1.3.2-1

Using Gen Acquisi-

il —————

Set Dart Index
To First Dart

Header Entry
(PMU & PLMDM
Reads)

Turn Off Full
Execution Flag

10 Stat Address
~ = First 10B
Entry

Using Gen Acquisi-
tion Call List
CALL Gen Acqui-
sition

Fig. 3.2.1.3.2-1

e e s o of

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 Dependant
And Are Not Generated By
The SM Preprocessor

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

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

Figure 3.2.1.10-1. SP Data Acquisition

Y,

'10/16/79
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3.2.1.11 Special Processes Data Out (SS0_SP_DATA OUT)

The Special Processes (SP) Data Out module writes all SP
out t
payload MDM's and performs all SP annunciation. puts to the»

a. Control Interface - SP Data Out is CALL'ed by the SP Executlve once

every two seconds and by the Payload Bay Doors process whenever it
has commands to output.

" Invocation: CALL SSO_SP DATA OUT

b. Inputs - Inputs to this module are specified in Table 3,2. 1.11-1.

(o]

. Process Description -~ The control flow for this module is shown 1n
ya 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.

a. Outputs - Outputs for this module are specified in Table 3.2.1. ll—l

e, Module References -

‘DMA MAC - A System Software external procedure CALL'ed when
parameter fault annunciation is enabled by FMP_ENABLE

f. Module Type and Attributes -

Type: External Procedure
Attributes: Default (serially reusable W1th no protectlve mechanism).

g Template References -

D INCLUDE TEMPLATE DMA_MAC System Services Annunciation Routine

D INCLUDE DMA#MACS ' Systems Services Error Annunciation
Macro Replaces

D INCLUDE IOMACS Systems Services IO Macro- Replaces

D INCLUDE TEMPLATE CSB_PBD_ CMT Payload Bay Doors Communication Compool

D INCLUDE TEMPLATE PFFOMACS Systems Services SM PF Fixed Output
Replace Statements

D INCLUDE TEMPLATE CZ1_COMMON Common Compool

D INCLUDE TEMPLATE CSS_SPOB Special Processes Output Buffer

D INCLUDE TEMPLATE CDL_ANNUN Systems Services Annunciation Compool

[ HO
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h. 'Error Handling - None

i. Constraints and Assumptions -~ None

ey
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TABLE 3,2.1.11-1. Special

Processes Data Out

MODULE DATA LiST

P ITEM DESCRIPTOR ACT SOURCE/DESTINATICN HAL NAME MML 25320L
1. Analog Output Parametersi A.2.16 I/0 S5A, SSH, S8C, SST, N/A
SSB, SSS5, SSM/PL MDM
2. PBD Output Indicator A.2.11 I S5B CSBB_PBD OUTPUT INDIC
3. Current Annunciation £.2.16 I 85C, SST, S5B, S8M CSSB_CUR_ANN
Indicator Parent
t . Previous Annunciation A.2.16 0 l;JRT , DL CSSB_PREV_ANN
Indicator Parent
5. Set Mask 4.2.16 I/0 $80/880,FCOS N/A
6. Reset Mask A.2,16 0 $80/FCOS N/A
7. Applicable Bit Mask A.2.16 I 580 N/A
8. FMPT Pointer Table A4.2.16 I sso CSSV_ANNUN_PNTR
9. Dovnlist Mask A.2.16 I/0 850 N/A

uoniealjidedg ubisaq pajieyaq WS 140 X009

ETL'T'2 €
6L/91/0T



Date 10/16/79

BOOK: OFT SM Detailed Design Specification Page 3.2.1.11-k

Set up each reset mask in
| PBD Discrete. section of
SPOB using epplicable bit
masks, and set masks from
PBD (Reset Mask = (Not Set
Mask) And Applicable Bit
Mask) ’
|

Issue FCOS macro to out-
put discrete PBD SP data

Enter

Applibable bit masks are

used to construct the

IF PBD Output in-
dicator is On

indicators set by the var-]

Issue FCOS macro to out- ious special processes are

used as SET masks.

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)

_1
|
|
I
|
I
|
!
F__,RESET masks. The cormand
I
!
I
I
|
!
_J

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

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

IF Current An-
nunciation Indi-
cator Parent #

Previous Annunci-
ation Indicator
Parent

DO FOR each Cur~
rent Annunciation
Indicator in
Parent

IF Current An-
nunciation Indi-
cator ¥ Previous
Annunciation In-
dicator and Cur-

Return

Set Previous An-|
nunciation Indi~
cator Parent =
Current Annun.,
Indicator Parent

Figure 3.2.1.11-1. SPEC Processes Data Out

rent Annuncie-
tion Ind. is On

/4%

Using FMPT Poin-]
ter Table, set
pointer to FMPT

Issue UL 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 Processes Executive.

INVOCATION: CALL SSA APU FUEL QTY
b. Inputs - Inputs to this module are specified in Table 3.2.1.12-1.

Cc. 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 O to 100
inclusive. If the value is less than 0, it is set to O 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 wvalid. 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. '

a. Qutputs -~ 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 TEMPLATE CSS_COT CONSTANTS TABLE (COT) - Values

D INCLUDE TEMPLATE 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

ﬂ{q



TABLE 3.2.1.12-1 APU Fuel Quantity MODULE DATA LIST
MM REQT.
# ITEM DESCRIPTOR ACT SOURCE/DESTINATION HAL NAME L SYMBOL
1. APU 1 Fuel Tank Pressure | 4.2.17 I SSD CSQV_APQ_FUEL_PRES$(1) . V46P0100A PL
2. APU 1 Fuel Tank Pressure | A.2.17 I SSD CSQB_APU_FUEL, PRESS_STATUS
Input Status $(1)
3. APU 2 Fuel Tank Pressure | A.2.17 b 85D | CSQV_APU_FUEL_PRESS$(2) ‘VL46PO200A PL,
k. APU 2 Fuel Tank Pressure | A4.2.17 I SSD CSQB_APU_FUEL PRESS_STATUS$(2
Input Status - = - -
5. APU 3 Fuel Tank Pressure | A.2.17 I SSD CSQV_APU_FUEL_PRESS$(3) V46P0300A Pl
6. APU .3 Fueld Tank Pressure} A.2.17 I h) CSQB_APU_FUEL_PRESS
Input Status STATUS$(3)
7. APU 1 Fuel Tank Temp— A.2.17 I SSD CSQV_APU_FUEL_TEMP$(1) VA6T01024 T1
erature = 1
8. APU 1 Fuel Tenk Tempera- | A.2.17 I SSD CSQB_APU_FUEL_TEMP_STATUS$(1)
ture Input Status
9. APU 2 Fuel Tank A.2.17 I SSD CSQV_APU_FUEL TEMP$(2) VL6T02024 T1,
.| Temperature
10. APU 2 Fuel Tank Tempera- | A.2.17 I SS8D CSQB_APU_FUEL_TEMP_?TATUS$(2)
ture Input Status
11. APU 3 Fuel Tank Tempera- | A.2.17 I SsD CSQV_APU_FUEL TEMP$(3) VL6T03024 Ty
ture .
12. APU 3 Fuel Tank Tempera- | A.2.17 I 88D CSQB_APU_FUEL _TEMP_STATUS$(3)
ture Input Status
13. APU 1 Fuel Tank Outlet A.2.17 I SSD CSQV_APU_FUEL OUTLET$(1) Vh6P01054 P2,
Pressure
1k, APU 1 Fuel Tank Outlet A.2.17 I 8sp CSQB_APU_FUEL OUTLET_STATUS
Pressure Input Status $(1)
15. APU 2 Fuel Tank Outlet A.2.17 I SSD CSQV_APU_FUEL_OUTLET$(2) V46P02054 P2,
Pressure :
16. IAPU 2 Fuel Tank Outlet A.2.17 I ssp CSQB_APU_FUEL OUTLET _
[Pressure Input Status STATUS$(2)
iT. IAPU 3 Fuel Tank Outlet A:2.17. I SSD CSQV_APU_FUEL_OUTLET$(3) V46P03054 P2
Fressure
18. APU 3 Fuel Tank Outlet A.2,17 I SSD CSQB_APU_FUEL_OUTLET _

[Pressure Input Status

STATUS$(3)
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TABLE

3.2.1.12-1 APU Fuel Quantity (Cont'd)

MODULE DATA LIST

# ITEM DESCRIPTOR ACT SOURCE/DESTINATION HAL NAME MML SoBOL
19. Helium Mass Tank 1 A.2.12, D.12 STM CSQV_APU_HELIUM MASS TANK V92Q2024C HM,
fa
A/
20. Helium Mass Tank 2 A.2.12, D.12 ST™ CSQV_APU_HELIUM MASS V92Q2026C L
) TANK$(2)
21. Helium Mass Tank 3 A.2.12, D.12 ST™ CSQV_APU_HELIUM MASS V92QR028C e,
: TANKS(3)

22. APU 1 Temperature A.2.12, D.12 ST™ CSQV_APU_TEMP_CONSTANT$(1) vgaT21koc c2;
Constant

23. APU 1 Pressure Flag A.2.12, D.12 STM CSQB_APU_PRES_FLAGS$(1) V92X2150X A,

2L, APU' 1 Pressure Out Flag | A.2.12, D.12 STM CSQB_APU_PRES OUT FLAG$(1) V92x2152X B,

25. APU 1 Temperature Out A.2.12, D.12 STM CSQB_APU_TEMP_OUT FLAG$(1) V92X2160X c1l
Flag

26. APU 2 Temperature A.2.12, D.12 STM CSQB_APU TEMP_CONSTANT$(2) V92T2240C c2,
Constant

27. APU 2 Pressure Flag A.2.12, D.12 STM CSQB_APU- PRES_FLAG$(2) V92X2253X 2,

28. APU 2 Pressure Out Flag | A.2.12, D.12 STM CSQB_APU_PRES_OUT FLAG$(2) V92x2252X B,

29. APU 2 Temperature Out 4.2.12, D.12 ST CSQB_APU_TEMP_OUT FLAG$(2) V92X2260X Ci,
Flag

30. APU 3 Temperature A.2.12, D.12 STM CSQV_APU_TEMP_CONSTANTS$(3) | vo2T23koc c2
Constant

31. APU 3 Pressure Flag 4.2.12, D.12 STM CSQV_APU_PRES_FLAG$(3) V92X2350X 1

32. APU 3 Pressure Out Flag | A.2.12, D.12 STM CSQB_APU_PRES_OUT FLAGS$(3) V92X2352X 5.

33. APU 3 Temperature Out A.2.12, D.12 ST™ CSQB_APU_TEMP_OUT FLAG$(3) V92X2360X 013
Flag .

3k, Average Value of Specific| E SSA_RGCF [RGCF
Gas Constant

35. Tank Expulsion Efficiency| E SSA_FFF EFF

36. Gaging Error E SSA GE GE

37. | Tank Volume E SSA_VOL VoL

38. Mass of Minimum Usable E SSA_WPF kPF

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

MODULE DATA LIST

REQT.
# ITEM DESCRIPTOR ACT SOURCE/DESTINATION HAL NAME MML SYMBOL

39. APU 1 Fuel Tank Quan— A.2.16 0 DL,8S0 ' CSQV_APU_FUEL METER$(1) V72Q6001V We,
tity For Meter

4o. APU 1 Fuel Tank Quan- A.2.18 o] CRT CSQV_APU_FUEL_DISP$(1) V72Q6001V WP,
tity For Display

b1, APU 1 Fuel Tank Quan- A.2.18 ¢] CRT CSQB_APU_FUEL STAT$(1)
tity Output Status

b2, APU 2 Fuel Tank Quan- A.2.16 0 DL,SS0 CSQV_APU_FUEL METER$(2) V72Q6202V WP,
tity For Meter .

L3, APU 2 Fuel Tank Quan- A.2.18 o] CRT CSQV_APU_FUEL DISP$(2) V72Q6202V WP,
tity For Display .

iy, APU 2 Fuel Tank Quan- A.2,18 0 CRT CSQB_APU_FUEL_STAT$(2)
tity Output Status

45, APU 3 Fuel Tank Quan- A.2.16 o} DL,SS0 CSQV_APU_FUEL METER$(3) V72Q6003V WPy
tity For Meter

46. APU 3 Fuel Tank Quan~ A.2.18 0 CRT CSQV_APU_FUEL DISP$(3) V72Q6003V WP
tity For Display

47, APU 3 Fuel Tank Quan— 4.2.18 ¢] CRT CSQB_APU_FUEL STAT$(3)
tity‘Output Status

48. APU Fuel Quantity E L SSA_TEMP_APU FUEL_QUANTITY
(Local)

49, APU Fuel Quantity E L

(Local)

SSA_TEMP_APU_FUEL_QUANTITY

STAT
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LDl

< Enter ’

—\

Na Far
T TCr

I=1To3
(Each Of 3 APU
Fue! Tanks}

‘ Return ’

Then

WP(1) =0

\
IF

AMNxP1L (N +B (1) xP2(1)=0
(Divide By Zero In Computation)

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

WPl = { leee x voL- { RGCF x HM (1) x [C1 () x T1 () +C2 (1) +489.691 | _(] o,
L \ A XPT(I)+B () xP2 (1) ] S I
Else
79.484-0.0315 x (C1 (1) x T1 (1) + C2 (1) + 459.69)
X100
WPF
\ Set APU Fuel
IF Any Input - Tank Quantity
Parameter Status Then Output Status \II—\'I:P(I)<0 Then WP(l) =0
Is Invalid For This Tank
To Invalid
Store Computed Set APU Fuel
Quantity (WP) And Tank Quantity IE
1/0 Status In Dis- Else Output Status Else WP (1) >100 WP({1) = 100
play/Downlist Table For This Tank
(DDT) For Display To Valid
Convert WP To PCM
(Convert 5 x WP To
Integer And Shift Left w
6 Bits) And Store In .
Special Processes Out- v
put Buffer (SPOB) For =
Output To Meter And =
Downlist {})
wi

Figure 3.2.1.12-1. APU Fuel Quantity
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3.2.1.13 Fuel Cell Computation (SSE_FUEL_CELL)

The Fuel Cell Computation module executes to determine the total current and
power of the fuel cells and to set discretes to bracket 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: CALL SSF_FUEL CELL
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 ‘of theé input parameters foi the fuel ¢ell. . If any are invalid,
the output status for the precondition discretes is set to invalid. Other-
wise, the power leveél 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. Otherwise, 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 wvalid.

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

e. Module References - None

f. Module Type and Attributes

Type: Ixternal 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 Handlipng ~ None

i. Constraints and Assumptions ~

1

!

None

' 10/16/79
3.2,1.13-2

CONSTANTS TABLE

SPECTIAL PROCESSES INPUT BUFFER
DISPLAY/DOWNLIST TABLE

STATUS FIELD REPLACE STATEMENTS

50
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TABLE 3.2.1.13-1 Fuel Cell Computation

MODULE DATA LIST

- REQT.
# ITEM DESCRIPTOR ACT SOURCE/DESTINATION HAL NAME MML SYMBOL
1 Fuel Cell 1 Voltage £.2.17 I SSD CSFV_FC_VOLTAGES{1) VLE5VO1004 s,
2. Fuel Cell 1 Voltage In- A.2.17 I SSD CSFB_FC_VOLTAGE INPUT
put Status STATUS$(1)
3. Fuel Cell 2 Voltage A.2.17 I SSD CSFV_FC_VOLTAGE$(2) VL5V02004 3
k. Fuel Cell 2 Voltage A.2.17 I SSD CSFB_FC_VOLTAGE INPUT
Input Status STATUS$(2)
5. Fuel Cell 3 Voltage A.2.17 I SSD CSFV_FC_VOLTAGE$(3) V45V03304 3
6. Fuel Cell 3 Voltage A.2.17 I SSD CSFB_FC_VOLTAGE_INPUT
Input Status STATUS$(3)
7. Fuel Cell 1 Current A.2.17 I SSD CSFV_FC_CURRENT$(1) vk5C01314 1
8. Fuel Cell 1 Current A.2.17 I SSD CSFB_FC_CURRENT INPUT
Input Status STATUS$(1)
9. Fuel Cell 2 Current A.2.17 I 8SD CSFV_FC_CURRENT$(2) V45C02014 5
10. Fuel Cell 2 Current A.2.17 I SSD CSFB_FC_CURRENT INPUT
Input Status STATUSS(2)
11. Fuel Cell 3 Current A.2.17 I SSD CSFV_FC_CURRENTS$(3) Vh5C03014 3
12, Fuel Cell 3 Current A.2.17 I SSD CSFB_FC_CURRENT_INPUT_
Input Status STATUS$(3)
13. Power Level 1 A.2.12,D.12 I STM CSFV_POWER_LEVEL 1 V92E0630C
1k, Power Level 2 A.2.12,D.12 I ‘sTM CSFV_POWER_LEVEL 2 V92E0631C
15. Total Fuel Cell Current 4.2.18 0 CRT,DL CSFV_TOTAIL,_FC_CURRENT V92C0311C T
16. Total Fuel Cell Current A4.2.18 0 CRT CSFB_TOTAL_FC_CURRENT STATUS
Output Status
7. Total Fuel Cell Power A.2.18 0 CRT,DL CSFV_TOTAL_FC_POWER V92E0310C T
18. Total Fuel Cell Power A.2.18 0 CRT

Output Status

CSFB_TOTAL_FC_POWER_STATUS
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TABLE 3.2.1.13-1 Fuel Cell Computation {Cont'd)

MODULE DATA LIST

QT.
# ITEM DESCRIPTOR ACT SOURCE/DESTINATION HAL NAME MML gYEMBOL

19. Fuel Cell 1 A.2.18 o CRT CSFB_FC_PRECON_1$(1) V92X0601X
Precondition 1 '

20. Fuel Cell 1 A.2.18 o CRT CSFB_FC_PRECON_2$(1) V92X0622X
Precondition 2

21. Fuel Cell 1 A.2.18 0 CRT CSFB_FC_PRECON_3$(1) V92X0633X
Precondition 3

22. Fuel Cell 1 A.2.18 0 CRT CSFB_FC_PRECON_STAT$(1)
Precondition Output )
Status

23. Fuel Cell 2 . A.2.18 0 CRT CSFB_FC_PRECON_1$(2) V92X0611X
Precondition 1

2k, Fuel Cell 2 A.2.18 0 CRT CSFB_FC_PRECON_2$(2) V92X0612X
Precondition 2

25. Fuel Cell 2 A.2.18 0 CRT CSFB_FC_PRECON_3$(2) V92X0613X
Precondition 3

26. Fuel Cell 2 Precondition| A4.2.18 0 CRT CSFB_FC_PRECON_STAT$(2)
Output Status

1. Fuel Cell 3 4.2.18 0 CRT CSFB_FC_PRECON_1$(3) V92%0621X
Precondition 1

28. Fuel Cell 3 A.2.18 0 CRT CSFB_FC_PRECON_2$(3) V92X0622%
Precondition 2

29. Fuel Cell 3 Precondition | A.2.18 o CRT CSFB_FC_PRECON_3$(3) V92X0623X

30. Fuel Cell 3 Precondition | A.2.18 0 CRT CSFB_FC_PRECON_STAT$(3)
Output Status

31. Power Level Computation E L

SSF_POWER_LEVEL_COMP_ARRAY
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3.2.1.13-5

Set Fuel Cell J

- Precondition Out--
. put Status To
Invalid

‘ Enter )
- Then

Do For J = \
1 To 3 (For
Each Fuel Cely

IF Any Input
Parameter Status Else

For This Fuel
Cell Is Invalid

Compute Power Level
Output For This Fuel
Cell In Kilowatts

P{J) = E(J) x 1(J)/1000

Perform Power

Level Discretes
IF Any Fuel —\ Set Total Fuel ' (Fig. 3.2.1.13-2)
Cell Precondition Then Cell Power Out-. ’
QOutput Status put Status To

Set To Invalid ' Invalid

Compute Total
Fuel Cell Power
Pr=Py+Py+P3

Set Total Fuel Cell
Power Output
Status To Valid

Else

IF Any Input—\ Set Total Fuel
Parameter Status Then Cell Current
For Current Is Output Status
invalid To Invalid

< Return ’

Else

Compute Total

Set Total Fuel Cell

Fuel Cell Current
IT = |1 + |2 + |3

Figure 3.2.1.13-1. Fuel Cell Computation

Current Output
Status To Valid




IF Power Level
For Fuel Cell J

Then

Is Less Than Or
Equal To Power
Level 1

Set Fuel Cell J
Precondition
Output Status
To Valid

Else

Set Fuel Cell J
Precondition 1
To On

IF Power Level-\
For Fuel Cell J Is

Less Than Power
Level 2

Set Fuel Cell J
Precondition 2
and 3 To Off -

Then

To On

10/16/79
302.1-13“‘6

Set Fuel Cell J
Precondition 2

Set Fuel Cell J
Precondition 1
And 3 To Off

Else Set Fuel Cell J

To On

Precondition 3

Figure 3.2.1.13-2. Power Level Discretes

15

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 CALL'ed by the Special Processes
Executive (SSP_EXEC) once every two seconds.

INVOCATION: CALL SSH_HYD H20 QTY

Inputs - Inputs to this module are specified in Table 3.2.1.1k-1

Process Description - The control flow for this module is shown in

Figure 3.2.1.14-1. If the inputs needed for the hydraulic water boiler
guantity computation for water tank 1 are valid, the hydraulic water
boiler guantity 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 quentity is set to zero.
Otherwise, the quantity of GN2 is calculated and that quantity is used

in calculating the hydraulic water boller. 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 to 0 and if greater
than 100, it is set to 100. The computed value and status are then stored
in the!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 downlist. If any input parameter for water tank 1
has an invalid parameter status, then the hydraulic water boiler quantity
is 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. '

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

Module References - None

Module Type and Attributes -

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

Template References -

D INCLUDE TEMPLATE CSA .COT Constant Table (COT) - Values
D INCLUDE TEMPLATE CSA_DDT Display/Downlist Table
D INCLUDE TEMPLATE CSA SPINB Special Processes Input Buffer (SPINB)

" D INCLUDE TEMPLATE SPOB - Special Processes Output Buffer

Error Handling - None

Constraints and Assumptions - None
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TABLE 3.2.1.14-1 Hydraulic Water Boiler Quantity

MODULE DATA LIiST

# ITEM DESCRIPTOR ACT SOURCE/DESTINATION HAL NAME MML Sﬁﬁgm
1 Hydr Sys 1 H20 Tenk Temp.} A.2.17 I 8D csﬁv_ﬁzq_TEMP$(1;) V58T0161A T2(1)
2 Hydr Sys 1GN2 Tank Temp. | A.2.17 I SSD CSHV N2 TEMP$(1;) V58TOLO5A T1(1)
3 Hydr Sys 1GN2 Quantity A2.12 I ST CSHV_N2_QUANTITY$(1;) V92Q0650C Q1)
L Hydr Sys 1GN2 Press A.2.17 I SSD CSHV_N2 PRESS$(1;) V58P014TA Pi(1)
5 Hydr Sys L1GN2 Outlet Press A.2.17 1 58D CSHEV_N20UT_PRESS$(1; ) V58p010kA p2(1)
6 Hydr Sys 2 H20 Tank Temp.]| A.2.17 T SSD CSHV_H20_TEMP$(2;) V58702614 T2(2)
7 Hydr Sys 2GN2 Tank Temp. | A.2.17 I SsD CSHV_N2_TEMP$(23) V58T02054 T1(2)
8 Hydr Sys 2GN2 Quantity - | A4.2.12 I ST™ "lcSHV_N2_QUANTITY V92Q0651C Q(2)
9 Hydr Sys 2GN2 Press A.2.17 I SSD CSHV_N2_PRESS$(2;) V58P02474 p1(2)
10 |Hyar sys 2 GN2 £.2.17 I SSD CSHV_N20UT_PRESS$(2:) V58P020kA4 p2(2)
11  [|Hydr Sys 3 H20 Tank Temp.| A.2.17 I 88D CSHV_H20_TEMP$(3;) V58T03614 T2(3)
12  |Hydr Sys 3GN2 Tank Temp. | A4.2.1T I SSD CSHV_N2_TEMP$(3;) V58103054 T1(3)
13  |Hydr Sys 3GN2 Qiantity A.2.12 I STH CSHY_N2 QUANTITY$(3;) V92Q0652¢ Q)
1k |Hydr Sys 3GN2 Press A.2.17 I SSD CSHY_N2 PRESS$(3;) V58P034TA P1(3)
15 Hydr Sys 3GN2 Outlet Press A.2.17 I SSD CSHV_N20UT_PRESS$(3;) V58P0304A P2(3)
16  |Hydr Sys 1 H20 Temp A.2.17 I 85D CSHB_H20_TEMP_STAT$(1;)

Input Status Indicator
17  {Bydr Sys 1GN2 Temp 4.2.17 I 88D CSHB_N2_TEMP_STAT$(1;)

Input Status Indicator .
18 |Bydr Sys 1GN2 Press A.2.17 I sSD PSHB_N2_PRESS STAT$(1;)

Input Status Indiecator
19  Hydr Sys 1GH2 Outlet A.2.17 I ssﬁ‘ LSHB_N2OUT_PRESS_STAT$(1;)

Press Status Indicator :
20 Hydr Sys 2 H20 Temp A.2.17 I 38D CSHB H20 TEMP_STAT$(2;)

Input Si?atus Indicator -
21 Hydr Sys 2 GN2 Temp A.2,17 I SSD CSHB N2 TEMP_STAT$(2;)

Input Status Indicstor
22  [Hydr Sys 2 GN2 Press £.2.17 I §SD CSHB_N2_PRESS_STAT$(2;)

Input Status Indicator
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TABLE 3.2.1.1k-1I Hydraulic Water Boiler Quantity(continued)

MODULE DATA LIST

T.
# ITEM DESCRIPTOR ACT SOURCE/DESTINATION HAL NAME MML ngBOL
23 Hydr Sys 2 GN2 Outlet A.2.17 I SSD COSHB_N2QUT_FRESS_STAT$(2;)
Pressure Status Indicator
2k Hydr Sys 3 H20 Temp A.2.17 I SSD CSHB_H20_TEMP_STAT$(3;)
Input Status Indicator
25 Hydr Sys 3 GN2 Temp A.2.17 T SSD CSHB_N2_TEMP_STAT$(3;)
Input Status Indicator
26 Hydr Sys 3 GN2 Press £.2.17 I SSD CSHB_N2_PRESS_STAT$(3;)
Input Status Indicator
27 Hydr Sys 3 Outlet A.2.17 I SSD CSHB_N20UT_PRESS_STAT$(3;)
Press Status Indicator
1
28 Quantity of GN2 in GN2 E L SSH_N2_QUANTITY Q
Tank
29 Hydr Weter Boiler E L SSH_TEMP_VR
Quantity (LOCAL)
30 Hydr Sys 1 Output A.2.18 o CSHB_QUANT OUT_STAT$(1:)
“|Parm Status Indicator
31 Hydr Sys 2 Output 4.2.18 o [CSHB_QUANT_OQUT STAT$(2:)
Parm Status Indicator
32 Hydr Sys 3 Output A.2.18 0 CSHB_QUANT QUT_STAT$(3:)
Parm Status Indicator
33 Hydr Sys 1 Display 4.2.18 0 CRT CSHY_QUANT CRT$(1:) V7206040V VR(1)
Water Boiler Quantity
3L Hydr Sys 2 Display A.2.18 0 CRT CSHV_QUANT_CRT$(2:) V72Q60L42V VR(2)
Water Boiler Quantity -
35 Hydr Sys 3 Display A.2.18 0 CRT CSHV_QUANT CRT$(3:) V72604V VR(3)
Water Boiler Quantity
36 Hydr Sys 1 MDM A.2.16 0 D/L, SSO CSHY_QUANT METER$(1) V7206040V VR(1)
Water Boiler Quantity
37 Hydr Sys 2 MDM A.2.16 o] D/L, SS0 CSHV_QUANT METER$(2) V7296042V vR(2)
Water Boiler Quantity
38 Hydr Sys 3 MDM A.2.16 0 D/L, SSO CSHV_QUANT METER$(3) V72Q60L4V VR(3)

Water Boiler Quantity

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

# ITEM DESCRIPTOR ACT SOURCE/DESTINATION HAL NAME MML REQT.
SYMBOL

39  |Hydr Sys A Const SSH_A_CONST A

Lo Hydr Sys B Const SSH_B_CONST B

41 Hydr Sys C Const SSH_C_CONST C

L2 Hydr Sys D Const SSH_D_CONST D

43 Intermediate Meter

Reading

SSH_QUANT METER

Yoosd
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Enter

DO FOR

=1

To 3
No. of Boiler

Water Tank

IF Any Of The Input Statu
Indicators For This Tank I
Set To On

RETURN

Then

Else

Set Output Parm Status
Indicator To On (Invalid)

Set Output Parm Status
Indicator To Off

(Valig)
I

IF HYD BLR GN2 OUTLET
PRESSURE = 0
(P2(1) = 0)

Then

Set Display Water Boiler
(DDT) and MDM Water Boil-
er (SPOB) Quantity to
Zero

Else|

Compute the Quar

sent
Q1=P1(I) A +B) +
5> \TL(I)+L60
Pl(1)> ( c . D)
T1(T)+L60

Compute the Water Boiler Quantity
and Stor in Temporary Location

VR(1)=b.58 [2.57-(%)(‘%’*6%[2(1)-

Ql])] .01

IF Display Water Boiler
Quantity >100
(VR(1)> 100)

Set Display Water Quantity
To 100 {VR(1) = 100

Store Computed
Quantity VR(1)
And I/0 Status
In Display/Down Else
1ist Table (DDT
For Display

IF Display Water

Set Display
Water Boiler

Quantity To 0

Boiler Quantity
<0 (Vr(1)
< 0) VR(1) =

Convert VR(L) to PCM (Con:
vert 5 x VR(1) To Integer
And Shift Left 6 Bits) &

Store In Special Processed

Cutput Buffer (SPOB) For
Output- To Meter & Downlist

Figure 3.2.1.1k-1 Hydraulic Water Boiler Quantity
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3.2.1.15 0,/N, Quantity (Ssy_o2w2_QTY)

The 02/N2‘Quantity computation module computes the 02_quantity remaining in

the Emergencyro2 tank and the N, quantity remaining in the two system'l and two

2
system 2 N2 tanks.

- Control Interface - The 02/N2 Quantity computation module is CALL'ed
by the Special Processes Executive once every two seconds.,
Invocation: CALL SSN_O2N2 QTY;
b.  Inputs - Inputs to this module are specified in Table 3.2.1.15-1.
c. Process Description - The control flow for this module is shown in
Figure 3.2.1.15-1, If the inputs needed for the Emergency O2 quantity
computation are valid, the O2 quantity remaining is computed and given

a valid status. If the O2

remaining status is set to invalid and the'computation is bypassed.
This same procedure is followed for computing the N2 gquantities

inputs are invalid then 'bhe_O2 guantity

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

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

e. Module References - None

f. Module Type and Attributes

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

g. Template Referencés

CSS_SPINB ‘ Special Processes Input Buffer
CS5_DDT Display Downlist Table

" h, Error Handling -~ None

i. Constraints and Assumptions - None

[0
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TABLE 3.2.1.15—1. 021\12 Quantity MODULE DATA LIST
# ITEM DESCRIPTOR ACT SOURCE/DESTINATION HAL NAME MML REQT.
SYMBOL
1 Emer O, Tank Press A.2.17 I $SD CSNB_02_PRESS_STATUS
Status
2 Emer 02 Tank Temp Status A.2.17 I SSD CSNB_02_ TEMP_STATUS
3 Emer 0, Tank Press A.2.17 T SSD CSNV_02_PRESS_VALUE V61P21614A P
L Emer 0, Tank Temp A.2.17 I SSD CSNV_02_TEMP_VALUE V61T2216A T
5 Emer 0, Quantity Status 4.2.18 0 CRT CSNB_02_QTY STATUS
6 Emer 0, Quantity A.2.18 0 CRT,DL CSNV_QZ_QTY_VALUE V92Q0305C W0,
7 Sys N, Press Stat (1) A.2.17 I SSD CSNB_N2_PRESS_STAT$(1;)
8 Sys N, Press Stat (2) A.2.17 I SSD CSNB_N2_PRESS_STAT$(2;)
9 Sys N, Tank 1 A.2.17 I SSD CSNB_N2_TANK1_TEMP_STAT$(1;)
Temp Stat (1) )
10 Sys N, Tank 1 Temp A.2.17 I SSD CSNB_N2_TANK1 TEMP_STAT$(2;)
stat “(2)
11 Sys N, Tank 2 Temp A.2.17 I SSD CSNB_N2_TANK2 TEMP _STAT$(1;)
Stat (1)
12 Sys N, Tank 2 Temp A.2.17 I SSD CSNB_N2_TANK2 TEMP_STAT$(2;)
Stat (2)
13 Sys 1 N, Supply A.2.17 I SSD CSNV_SUPPLY_PRESS$(1:) V61P2301A P(1)
Pressure I
1h Sys 2 N, Supply A.2.17 I s8D CSNV_SUPPLY_PRESS$(2:) V61P2309A P(2)
Pressure
15 Sys 1 N, Tank 1 Temp A.2.17 I SSD. CSNV_TANK1 TEMP$(1:) V61T2k 06A T(1)
16 Sys 1 N, Tank 2 Temp: A.2.17 I SSD CSNV_TANK2. TEMP$(1:) V61T2L0T7A 7(2)
17 Sys 2 N, Tank 1 Temp A.2.17 I SSD CSNV_TANK1_TEMP$(2:) V61T2L08A 7(3)
18 Sys 2 N, Tank 2 Temp A.2.17 I SSD CSNV_TANK2 TEMP$(2:) V61T2L094 T(4)

Yoos

1eany12edg ubisaq pajteaq WS 140

‘ aﬁadA
ay8(q

S=GT 1% 2"¢

6L/91/0T



TABLE 3.2.1.15-.1. 021\12 Quantity MODULE DATA LIST

a2l

ITEM . DESCRIPTOR ACT SOURCE/DESTINATION HAL NAME MML REQT.
SYMBOL

System 1 N, Supply A.2.18 0 CRT,DL CSNV_N2_gTY$(1:) V9260315C Wi,
Quantity (sYs 1)
System 2 N, Supply A.2.18 o CRT,DL CSNV_N2_QTY$(2:) V92q0318C vy,
Quantity (sYS 2)
N2 Supply Quantity A.2.18 o CRT CSNB_N2_QTY STAT$(1:)
Status (1)
K2 Supply Quantity A.2.18 o CRT CSNB_N2_QTY_STAT$(2:)
Status (2)
Temporary Press E L SSN_TEMP_PRESS

[T A R S ¢
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7 9/

‘ Enter ’

tF Emer

0, Tank Press Status

Or Emer O2 Tank Temp
Status Is Invalid

Set Emer
Then O, Quantity

Status To
Invalid

Compute Emergency

DO FOR

=1To 2
{Sys 1 And Sys
2 N2 Tanks)

‘ Return ’

‘A/'

_1412XP

W02 ==+ 260

Else - 02 Quantity Remaining:

IF
Sys Ny Press Stat(l) OR

Sys N2 Tank 1 Temp Stat{l} OR
Sys N Tank 2 Temp Stat(l)
Is Invalid

Set Emer
02 Quantity

Status To Valid

Then

Set N5 Supply

Quantity Status{l)
To invalid

Else

Compute N2 Qty In Tank(l):

Temporary Press

e Temporary Press = 12.35 x Supply Press (1)

Temporary Press

) =
Wh 1) [Tank 1 Temp(1) + 460

Tank 2 Temp(l) + 460

Set N5 Supply

Qty Status (1)
To Valid

Figure 3.2.1.15-1. O/N, Quantity
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BOOK: OFT SM Detailed Design Specification

3.2.1.16 H_O Pump Delta Pressure (SSW_H20 PUMP P)

2

The HEO Pump Delta Pressure module computes the delta pressure for each of

the two water coolant loops in the Atmospherlc Revitalization System.

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

Invocation: CALL SSW_H20 PUMP P
b. Inputs - Inputs to this module are specified in Table 3.2.1.16-1.

¢. 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 H,0 delta
pressure computation are valid, the delta pressure is computed and
given 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 Loop 2 H2O pump. There is no OPS initialization or clean-up .
processing. S

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

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 CSS_SPINB Special Procesees Input Buffer(SPINB)
D INCLUDE TEMPLATE CSS_DDT Display/Downlist Table

h.  Error Handling - None

i.  Congtraints and Assumptions - None




TABLE 3.2.1.16-1 H,0 Pump Delta Pressure

MODULE DATA LIiST

4 ITEM DESCRIPTOR ACT SOURCE/DESTINATION HAL NAME MML Sl

1 Loop 1 Pump Inlet A.2.17 I SSD CSWV_IN PRESS1 V61P2605A Pil
Pressure

2 Loop 1 Pump Inlet A.2.17 I SSD CSWB_IN_PRESS1 STATUS
Pressure Status

3 Loop 1 Pump Outlet A.2.17° I SSD CSWV_OUT_PRESS1 V61P2600A Pol
Pressure

Y Loop 1 Pump Outlet A.2.17 I SSD CSWB_OUT PRESS1_STATUS
Pressure Status

5 Loop 1 Pump Delta A.2.18 0 CRT, DL CSWV_DELTA_PRESS1 V92P0300C Pl
Pressure

6 Loop 1 Pump Delta A.2.18 0 CRT, DL CSWB_DELTA PRESS1_STATUS
Pressure Status

T Loop 2 Pump Inlet A.2.17 I Ssb CSWV_IN_PRESS2 VEIP2T054 Pi2
Pressure

8 Loop 2 Pump Inlet A.2.17 I SSD CSWB_IN PRESS2_ STATUS
Pressure Status

9 Loop 2 Pump Outlet A.2.17 I SSh CSWV_QUT_PRESS2 V61P2T00A Po2
Pressure

10 Loop 2 Pump Outlet ~ A.2.17 I Ssb CSWB_OUT_PRESS2_STATUS
Pressure Status

11 Loop 2 Pump Delta 4.2.18 0 CRT, DL CSWV_DELTA PRESS2 V92P0301C P2
Pressure

12 Loop 2 Pump Delta A.2.18 0 CRT, DL CSWB_DELTA_PRESS2_STATUS

Pressure Status

oosa
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< Enter )
IF Loop 1
Pump Inlet Or

Then

Set Loop 1 Pump
Delta Pressure

Outlet Pressure:
Status = ON
{Invalid)

|F Loop 2
Pump Inlet Or
Outlet Pressure
Status = ON
(Invalid)

‘ Return ’

Else

Status To ON
(Invalid)

Then

Cormpute Loop 1
Pump Delta Pressure
Using Loop 1 Pump
Inlet And Qutlet
Pressures:

P1 =Po1 - Pi 1

Set Loop 1 Pump
Delta Pressure -
Status To OFF
(Valid}

Set Loop 2 Pump
Delta Pressure

Else

Status To ON
(tnvalid)

Compute Loop 2
Purmp Delta Pressure
Using Loop 2 Pump
Inlet And Outlet
Pressures:

P2 = Po2 — Pi2

Set Loop 2 Pump
Delta Pressure
Status To OFF
(Valid)

Figure 3.2.1.16-1. Hy0 Pump Delta Pressure

[t

11/11/77
3.2.1.16—3



Date: 1/15/T9
Page 3.2.1.17-1

BOOK: OFT SM Detailed Design Specification

3.2.1.17 Recorder Tape Position (SSR_REC_TAPE_POS)

The Recorder Tape Position module computes the tape position for each of
these operational recorders (OPS1l, OPS2, and 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 OPS1l 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.

Invocation: CALL SSR_REC_TAPE POS
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 converting them to integer format.
This 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 1s set to wvalid and
both the status and computatlon value are stored 1n the Display/Downlist
table (DDT).

The current time and percent tapve and active track parameters from the

two OPS recorders shall be logged every two seconds if the fault summary
message (FSM) indicator has been set by system software/annunciation. The
last three sets of these logged parameters will be maintained in a push
down list. The contents of the push down list will be made availlable for

display and downlist. Once the recorder parameters and time tag for the
SM indicator have been logged the FSM indicator shall be reset. The FSM
indicator will be initialized to off during OPS initialization.

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

e. Module References - None

f. Module Type and Attributes

Type: External Procedure

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

g. Template Reference -
D INCLUDE TEMPLATE CSS_SPINB Special Processes Input Buffer (SPINB)
D INCLUDE TEMPLATE CSS_DDT Display/Downlist Table

h. Error Handling - None

i. Constraints and Assumptions - None.

| o /)
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TABLE 3.2.1.17-1 Recorder Tape Position

MODULE DATA LIST

SOURCE/DESTINATION

# ITEM DESCRIPTOR ACT HAL NAME MML REQT.
SYMBOL
1 OPS1 Recorder Input
Value (contains items A4.2.17 I SSD CSRV_REC_VALUE$(1; 9 to 13) %(1)
2-6)
2 RCDR OPS1 Bit 1 A.2.17 I SSD CSRV_REC_VALUE$(13;9) VT75X2540
3 RCDR OPS1 Bit 2 A.2.17 I SSD CSRV_REC_VALUE$(1310) V75%X2551
L RCDR OPS1 Bit 3 A.2.17 I $SD CSRV_REC_VALUE$(1;11) V75X2542
5 RCDR OPS1 Bit L A.2.17 I SSD CSRV_REC_VALUE$(13;12) V75X2543
6 RCDR OPS1 Bit 5 A.2.17 I SSD CSRV_REC_VALUE$(1313) V75X254L
T OPS2 Recorder Input
Value {contains items A.2.17 I SSD CSRV_REC_VALUE$(2;9 to 13) x(2)
8-12)
8 RCDR OPS2 Bit 1 A.2.17 I SSD CSRV_REC_VALUE$(2;9) V75%20k0
9 RCDR OPS2 Bit 2 4.2.17 I SSD CSRV_REC_VALUE$(23;10) V75X2641
10 RCDR OPS2 Bit 3 A.2.17 I SSD CSRV_REC_VALUE$(2;11) VT5%X2642
11 RCDR OPS2 Bit k4 A4.2.17 I SSD CSRV_REC_VALUE$(23;12) VT5X26L3
12 RCDR OPS2 Bit 5 A.2.17 I SSD CSRV_REC_VALUE$(2313) V75X26Lk
13 Payload Recorder Input
Value (contains items 4.2.17 I SSD CSRV_REC_VALUE$(339 to 13) x(3)
14-18)
1k RCDR PL Bit 1 A.2.17 I 8SD CSRV.REC_VALUE$(339) VT5X2740
15 RCDR PL Bit 2 A.2.17 1 . .8SD CSRV_REC_VALUE$(3310) V75%X2741
16 RCDR PL Bit 3 A.2.17 I SSD CSRV_REC_VALUE$(3;11) V75%2742
17 RCDR PL Bit 4 A.2.17 I SSD CSRV_REC_VALUE$(3;12) VT5X2743
18 RCDR PL Bit 5 A.2.17 I SSD CSRV_REC_VALUE$(3;13) VT5X27hh
19 OPS1 Recorder Input A.2.17 I SSD CSRB_REC_STAT$(1;)
Status L
20 OPS2 Recorder Input A.2.17 I S8D CSRB_REC_STAT$(2;)
Status A
21 Payload Recorder A.2.17 I SSD CSRB_REC_STAT$(3;)

Input Status
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TABLE

3.2.1.17-1 Recorder Tape Position

MODULE DATA LIST

# ITEM DESCRIPTOR ACT SOURCE/DESTINATION HAL NAME MML REQT.
SYMBOL
22 0PS1 Active Track Input
Value (Contains Items
23 - 26) . A.2.17 I SSD
23 RCDR OPS1 Active Bit 1 | A.2.17 1 SSD CSSV_SPINB D3875$(9) [VT5X254TE
2y RCDR OPS1 Active Bit 2 | A.2.17 T SSD CSSV_SPINB_D3875$(10) [VT5X25L8E
25 RCDR OPS1 Active Bit 3 | A.2.17 I 8SD CSSV_SPINB_D3875$(11) VT5X2549E
26 RCDR OPS1 Active Bit 4 | A.2.17 I SSD CSSV_SPINB D3875$(12) VT5X2550E
27 OPS2 Active Track Input
Value (Contains Items
(28 - 31) A.2.17 I SSD CSSV_SPINB_DL050$(9 to 12)
28 RCDR 0PS2 Active Bit 1 | A.2.17 I ) CSSV_SPINE_d4050$(9) VT5X26LTE
29 RCDR OPS2 Active Bit 2 A.2.17 I SSD CSSV_SPINB_D4050$(10) VT5X2648E
30 RCDR Ops2 Active Bit 3 A.2.17 I $sD CSSV_SPINB_DLO50$(11) V75X2649E
31 RCDR OPS2 Active Bit & | A.2.17 I SSD CSSV_SPINB D4050$(12) VT5X2650E
32 Fault Summary Message
Indicator E 1/0 Ul CDLB_SM RECORDER_FLAG V92XT000X
324 | SP Current Time 4.2.11.3 I SsP CSSV_SP_CURRENT TIME V91M1999P
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TABLE

3.2.1.1T7-1 Recorder Tape Position (Cont'd)

MODULE DATA LIST

ITEM ‘DESCRIPTOR ACT SOURCE/DESTINATION HAL NAME MML REQT.
SYMBOL
33 OPS1 Recorder Output 4.2.18 0 CRT CSRB_POS_OUT_STAT$(1;)
status indicator
3k 0PS2 Recorder Output A.2.18 0 CRT CSRB_POS_OUT_STAT$(2;)
status indicator
35 PL Recorder Output A.2.18 0 CRT CSRB_POS_OUT_STAT$(3;)
status indicator
36 OPS1 Recorder tape 4.2.18 0 CRT,DL CSRV_TAPE POS$(1) V92Q0091C P(1)
position
37 0PS2 Recorder tape A.2.18 0 CRT,DL CSRV_TAPE P0S$(2) v92Q0092C P(2)
position
38 PL Recorder tape A.2.18 0 CRT,DL CSRV_TAPE_P0S$(3) V92Q0090C P(3)
position
39 OPS Downliist Buffer
(Contains Items L0-96) 4.2.18 0 CRT, DL CSRV_DIL_BUFFER$(1 to 3)
( ITEhs L0 - 58 PERTAIN TO ANOLLALY 1)
Lo OPS1 Tape Pos Bit 1 A.2.18 0 CRT, DL CSRV_OPS1 TAPE POS$(( 59) V92X0711X
b1 0PS1 Tape Pos Bit 2 A.2.18 0 CRT, DL CSRV_OPSI_TAPE_POS${1310) V92X0712X
Lo OPS1 Tape Pos Bit 3 4.2.18 0 CRT, DL CSRV_OPS1_TAPE P0S$(1;11) V92X0T13X
43 OPS1 Tape Pos Bit 4 A.2.18 o CRT, DL CSRV_OPS1_TAPE_P0s$(1;12) V92X071kX
o OPS1 Tape Pos Bit 5 A.2.18 0 CRT, DL CSRV_OPS1_TAPE_P0S$(1;13) V92X0T15%
45 0PS2 Tape Pos Bit 1 4.2.18 0 CRT, DL CSRV_OPS2_TAPE P0S${1;9) V92X0732X
L6 OP52 Tape Pos Bit 2 4.2.18 0 CRT, DL CSRV_OPS2_TAPE_P0OS$(1; 10) V92X0T733%
L7 OPS2 Tape Pos Bit 3 A.2.18 0 CRT, DL CSRV_OPS2_TAPE P0S$(1;11) V92X0T34X
L8 OPS2 Tape Pos Bit U4 A.2.18 0 CRT, DL CSRV_OPS2_TAPE_POS$(1312) V92X0T35X
ko 0PS2 Tape Pos Bit 5 A.2.18 0 CRT, DL CSRV_OPS2_TAPE_P0S$(13;13) V92X0T36X
50 OPS1 Active Trk Bit 1 A.2.18"° 0 - CRT, DL CSRV_OPS1_ACT TRK$(1;9) V92X0T54%
51 OPS1 Active Trk Bit 2 A.2.18 0 CRT, DL CSRV_OPS1_ACT TRK$(1;10) V92X0T55X
52 0PS1 Active Trk Bit 3 A.2.18 0 CRT, DL CSRV_OPS1_ACT. T TRE$(1311) Vg2X0T56X
53 0PS1.-Active Trk Bit k4 4.2.18 0 CRT, DL CSRV_OPS1_ACT TRK$(1;12) V92X0T5TX
Sk OPS2 Active Trk Bit 1 4.2.18 0 CRT, DL CSRV_OPS2_ACT TRK$(13;9) V92X0TT2X
55 OPS2 Active Trk Bit 2 A.2.18 0 CRT, DL CSRV_OPS2_ACT TRK$(1;10) V92X0T7T3X
56 0PS2 Active Trk Bit 3 4.2.18 0 CRT, DL CSRV_OPS2_ACT TRK$(1;11) VO2XOTTLX
57 0PS2 Active Trk Bit k4 4.2.18 0 CRT, DL CSRV_OPS2_ACT_TRK$(1312) V92X0TT5X
58 GMTTMETAG 4.2.18 0 CRT, DL CSRV_GMT_TIME TAG$(1) V92WoT01C
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TABLE 3.2.1.17-1

MODULE DATA LIST

# ITEM DESCRIPTOR ACT SOURCE/DESTINATION HAL NAME MML REQT.
SYMBOL
(ITEMS 9 - 77 PERTAIN TO ANOMATY 2)
59 OPS1 Tape Pos Bit 1 A.2.18 0 CRT, DL CSRV_OPS1_TAPE P0S$(2;9) V92X0T718X
60 0PS1 Tape Pos Bit 2 A.2.18 0 CRT, DL CSRV_OPS1_TAPE_P0S$(2;10) V92X0T719X
61 OPS1 Tape Pos Bit 3 A.2.18 0 CRT, DL CSRV_OPS1_TAPE_POS$(2;11) V92X0720X
62 OPS1 Tape Pos Bit k4 A.2.18 o] CRT, DL CSRV_OPS1_TAPE_P0S$(2;12) V92X0T721X
63 OPS1 Tape Pos Bit 5 A.2.18 0 CRT, DL CSRV_OPS1_TAPE_P0OS$(2;13) V92X0T722X
6k OPS2 Tape Pos Bit 1 A.2.18 0 CRT, DL CSRV_OPS2_TAPE P0S$(2;9) V92X0739X
65 OPS2 Tape Pos Bit 2 A.2.18 s} CRT, DL CSRV_OPS2_TAPE_P0S$(2;10) V92X0TL0X
66 0PS2 Tape Pos Bit 3 A.2.18 0 CRT, DL CSRV_OPS2_TAPE POS$(2; 11) V92X0Th1X
67 OPS2 Tape Pos Bit 4 A.2.18 0 CRT, DL CSRV_OPS2_TAPE POS$(2;1 v92X0oTh2X
68 0PS2 Tape Pos Bit 5 A.2.18 0 CRT, DL CSRV_OPS2_TAPE. POS$(2; 13) V92X0T43X
69 OPS1 Active Trk Bit 1 A.2,18 0 CRT, DL CSRV_OPSL_ACT TRK$(23;9) V92X0T60X
70 OPS1 Active Trk Bit 2 A.2.18 0 CRT, DL CSRV_OPS1_ACT_TRK$(2;10) V92X0T761X
71 OPSL Active Trk Bit 3 A.2.18 0 CRT, DL CSRV_OPS1_ACT TRK$(2;11) V92X0762X
T2 OPS1 Active Trk Bit b A.2.18 0 CRT, DL CSRV_OPS1_ACT TRK$(2;12) V92X0763X
73 OPS2 Active Trk Bit 1 A.2.18 0 CRT, DL CSRV_OPS2_ACT TRK$(2;9) V92X0T780X
Th OPS2 Active Trk Bit 2 A4.2.18 0 CRT, DL CSRV_0PS2_ACT_TRK$(23;10) V92X0781X
75 0PS2 Active Trk Bit 3 A.2.18 0 CRT, DL CSRV_OPSZ2_ACT TRK$(2;11) V92X0782X
76 0PS2 Active Trk Bit 4 A.2.18 0 CRT, DL CSRV_OPS2_ACT TRK$(2;12) V92X0T783%
77 GMT Time Tag A.2.18 ] CRT, DL CSRV_GMT_TIME TAG$(2) V92WOT02C
(ITEM% 78 - 96 PERTAIN TO ANOMALY 3)
78 OPS1 Tape Pos Bit 1 A.2.18 0 CRT, DL CSRV_0PS1_TAPE_POS$(3;9) V92X0725X
79 OPS1 Tape Pos Bit 2 4.2.18 0 CRT, DL CSRV_OPS1 TAPE»Pos$(3 10) V92X0T26X
80 0PS1 Tape Pos Bit 3 4.2.18 0 CRT, DL CSRV_OPS1_TAPE_POS$ 3,11) V92X0T27X
81 OPS1 Tape Pos Bit & A.2.18 0 CRT, DL CSRV_OPS1_TAPE Pos$(3 12) V92X0728X
82 OPS1 Tape Pos Bit 5 4.2.18 0 CRT, DL CSRV_OPS1_TAPE_P0S$(3;13) V92X0T729X
83 OPS2 Tape Pos Bit 1 A.2.18 0 CRT, DL CSRV_OPS2_TAPE P0S$(33;9) V92X0T45%
8k 0PS2 Tape Pos Bit 2 A.2.18 0 CRT, DL CSRV_OPS2_TAPE_ P0S$(3;10) Y92XQT746X
85 OPS2 Tape Pos Bit 3 4.2.18 0 CRT, DL CSRV_OPS2_TAPE_P0S$(3;11) V92XOTATX
86 OPS2 Tape Pos Bit L A.2.18 0 CRT, DL CSRV_OPS2_TAPE_POS$(3;12) v92X0Th8X
87 OPS2 Tape Pos Bit 5 A.2.18 - 0 CRT, DL CSRV_OPS2_TAPE_POS$(3313) V92XOTAh9X
et
88 OPS1 Active Trk Bit 1 A.2.18 =) 0 CRT, DL CSRV_OPS1_ACT_TRK$(3;9) V92X0766X
89 OPS1 Active Trk Bit 2 A.2,18 R 0 CRT, DL CSRV_OPS1_ACT TRK$(3;10) V92X0767X
90 0PS1 Active Trk Bit 3 4.2.18 o 0 CRT, DL CSRV_OPS1_ACT TRK$(3; 11) V92X0T768%
91 OPS1 Active Trk Bit k A.2.18 — E;% 0 CRT, DL CSRV_OPS1_ACT_TRK$(3;12) V92X0T769X
Y x

92 OPS2 Active Trk Bit 1 A.2.18 | 0 CRT, DL CSRV_OPS2_ACT TRK$(3;9) V92X0786X
93 0PS2 Active Trk Bit 2 A.2.18 55 jas) 0 CRT, DL CSRV_OPS2_ACT_TRK$(3;10) V92X0T87X
ol OPS2 Active Trk Bit 3 A.2.18 = 0 CRT, DL CSRV_OPS2_ACT TRK$(3;11) V92X0788%
95 OPS2 Active Trk Bit 4 A.2.18 0 CRT, DL CSRV_OPS2_ACT TRK$(3;12) V92X0789%
96 GMT Time Tag 4.2.18 0 CRT, DL CSRV_GMT TIME_TAG$(3) V92X0T03X
97 Tape Position Table E L SSR_TAPE_POS_TBL
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Enter

IF Fault Summary
Message Indicator
Is Set to 1

Return

o

Th,

Set Output
Parameter Status
Indicator For

This Recorder

Al) Non-Data Bits Are ze-
roed And Results In An In-

‘Note: This Operation Ensurgs

To On

‘;E'Input Status

N

Indicator is Set
To 1 For This Re-

corder

teger Halfword WhoseValue
7 }JRanges From 0-31. Five On-
/ put Bits Are Right Justifigd.

/
Z

Isolate S5 Input
fBits in Input
msefWord Store In
Integer Format

An Index

Obtain Tape Position From
Tape Position (POS) Table
Using Integer Value Of
Input Bits (Plus 1) As

Move OPS Downlists Buffer
(2) To OPS Downlists Buff-
er (3) Move OPS Downlist
Buffer (1) to OPS Dowm-
1ist Buffer (2)

|

Move OPS1l Active Track Input Value
to OPS Downlist Buffer (1) Move
OPS1 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)

Set Fault Sum-
mary Indicator
To O

Set Output Par-
ameter Status
Indicator to OFF

\

\—Foma‘t For 5
Input Parameter Bits

Input Parm Bit 2

ote: One is Added To Pre-
clude Using A Zero Index.

alues Obtained From Tape
[Position Table Correspond

To The Raw Data Value X

Times 100/31 rd. to neares

EéB @SB

9, 1q 11 12 13 1k 15

Input Parm Bit 3
Input Parm Bit &4

Input Data Word: 01234567
(Bit)
Input Parm Bit 1

Input Perm Bit 5

Figure 3.2.1.17-1 Recorder Tape Position
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3.2.1.18 Fuel Cell Purge (SSC_FUEL CELL PURGE)

The Fuel Cell Purge module provides automatic purging of the three fuel
cells to maintain fuel cell operating efficiency.

Q.

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 are 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 valid,
that measurement value is moved to a save area - otherwise the save
area 1s 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 18 already in progress. If it is in brogress, 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 the FCP sequence--the 'open' W timer, the 'close!
W timer, the X timer, the Y timer and the Z timer. After the burge valves
are commanded open (closed), the 'open' W timer and the 'close! |

W timer are'used 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 is used to initiate the closing of & purge velve 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 FEP valve is verified closed or fails to open (close)
when commanded open (closed). Only one of these timers can be active at
any one time. The Y minute time is the only constant changeable by

the Table Maintenance Specialist Function.

If the FCP module 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
module either initiates the Fuel Cell Purge sequence or exits. There

is no OPS initialization or clean-up processing.

Outputs - Outputs from this module are specified in Table 3.21.18-1.

Module References - None
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f. Module Type 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 Handling - None

i. Constraints and Assumptions ~ None

)7
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-~

A

TABLE

MODULE DATA LIST

# [TEM DESCRIPTOR ACT SOURCE/DESTINATION HAL NAME MML REQT.
SYMBOL
1 FC GPC Sequence Start A,2.17 I SsSh CSUV_FC_GPC_SEQ_START VT2K6050Y
(Auto purge start dis- -
crete)
1A FC GPC Sequence A.2.17 I 88D CSSV_SPINB_D120601
start input
location
1B FC GPC Sequence A,2.17 I 85D CSSV_INSTAT_D120601
start status
2 FCP On Discrete A.2.17 I SSD CSUV_FCP_ON VLSXB OLE
2A FCP On discrete-input A.2.17 I S8D CSSV_SPINB_P&O?Y
location
2B FCP On discrete status A.2.17 I SSD CSSV_;NSTAT_phOYT
3 FCP 0,/H, Purge Hirs A.2.17 I SSD CSUV_FCP_HTRS_GPCA VL5S060LE
GPCA (Purge Line Heater
Switch)
34 FCP 02/H2 Purge Htrs A.2.17 SSD CSSV_SPINB DL060
GPCA input location
3B FCP 02/H2 Purge Htrs A.2.17 SSD CSSV_INSTAT_PhO6O
GPCA status
L FCPl Purge VLVS GPCA A.2.17 SSD CSUY_FCP1_VLV_OPEN VL5SB15E
LA FCP1 Purge VLVS GPCA A.2.17 SSD CSSV_?PINB_phOGh
input location
4B FCP1 Purge VLVS GPCA A.2.17 SSD CSSV_INSTAT DLO6h
status 3
; <
5 FCP2 Purge VLVS GPCA A.2.17 &) EE 58D CSUV FCP2 VIV OPEN V45S0825E
el - - -
S5A FCP2 Purge VLVS GPCA A.2.17 * 3 SSD CSSV_SPINB_phOTl
input location
5B FCP2 Purge VLVS GPCA A.2.17 S8D CSSV_;NSTAT_phOTl
status
6 FCP3 Purge VLVS GPCA A.2.17 SSDh CSUY_FCP3_VLV_OPEN YL5S0835E
1 FCP3 Purge VLVS GPCA A.2.17 SSD CSSV_SPINB_PhOTS

input location
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TABLE 3.2.1.18-1 Fuel Cell Purge

MODULE DATA LIST

# ITEM DESCRIPTOR ACT SOURCE/DESTINATION HAL NAME MML REQT.
SYMBOL
€8 FCP3 Purge VLVS GPCA A.2.17 I SSD '-cssv_;NSTAi_Dho75
status -

7  |FCP Op/H, Purge Htrs A.2.16 880 CSSV_SPOB_D121401£(1) VL5K060LY

GPC-A On
8 FCP Op/H, Purge Htrs A.2.16 SS0 CSSV_SPOB_D121k0l $(2) VLE5K0605Y

GPC-B on . -
9 :|X Minute delay time E S5C_X _MIN_DELAY
10 |FcP Control Timer E SS8C_FCP_CONTROL_TIMER
11 | Second Delay Time E SSC_W_SEC_DELAY
12 Y Minute Time A.2.12,D.12 STM CSUV_Y_MIN_TIME VO2WO0635C
13 |Z Minute Time E SSC_Z_MIN_TIME
1k ISP Current time A.2.11 SSP CSSV_SP__CURRENT TIME [VO1M1999P
15 [FC Purge temp fail flag A.2.16 $80,CRT,DL CSSB_CUR_ANN$(3) IV92X2105X
16 [FC Purge 1 fail flag A.2.16 $80,CRT,DL CSSB_CUR_ANN$ (L) V92X2100X
17T [FC Purge 2 fail flag 4.2.16 $80,CRT,DL CSSB_CUR_ANN$(5) V92X2101X
18 FC Purge 3 fail flag A.2.16 SS0,CRT ,DL CSSB_CUR_ANN$(6) V92X2102%
19  Betive FCP timer E SSC_ACT_FCP_TIME
20 FC Selected E SSC_FC_SELECTED
21  FCP O, Vent line temp A.2.17 SSD CSUV_FCP_02_VENT_LINE_TEMP 745706004
22  FCP H2 Vent Line temp 1 A.2.17 SSD CSUY_FCP_H2 VENT LINE TEMPL  y45T0699A
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TABLE 3.2.1.18-1 Fuel Cell Purge (Cont'd)

MODULE DATA LIST

ITEM DESCRIPTOR ACT SOURCE/DESTINATION HAL NAME MML g\?ﬁgbL
23 FCP He Vent Line Temp 2 A.E.lT 88D CSUV_ECP_ﬂQ_YENT_LINE_TEMPZ YL45T0700A
24 | FCP 1 Purge VLVS GPC-A
Open A.2.16 S50 CSSY_SPOR_D100701$(1) Vh5K0815Y
25 | FCP 1 Purge VLVS GPC-B | A.2.16 S50 CSSV_SPOB_D100701$(2) V45K0816Y
Open
26 | FCP 2 Purge VLVS GPC-A | A.2.16 850 CSSV_SPOB_D101401$(1) VL5K0825Y
Open
27 | FCP 2 Purge VLVS GPC-B | A.2.16 SS0 CSSV_SPOB_D101401$(2) VL5K0826Y
Open
28 gCP 3 Purge VLVS GPC-A |A.2.16 S80 CSSV_SPOB D120701$(1) V45K0835Y
pen
29 ggl;? Purge VLVS GPC-B |A.2.16 S50 CSSY_SPOB_D120701$(2) VL5K0836Y
30 [FC Current (1) A.2.17 SSD CSFV_FC_CURRENT${1:) vk5C0101A
3 0y Flow (1) A.2.17 SSD CSUV_02_FLOW$(1;) VL45R0160A
32 {H, Flow (1} A.2.17 SSD CSUV_H2 FLOW$(1;) VL5RO1TOA
33 | PC Current (2) A.2.17 SSD CSFV_FC_CURRENT${2: ) vhsco201a
34 J0o Flow (2) A.2.17 - SSD CSUV_02_FLOW$(23) V45R02604
35 |E, Flow (2) A.2.17 SSD CSUV_H2_FLOW$(2;) V45R0270A
36 |FC Current (3) A.2.17 ) CSFV_FC_CURRENT$(3:) Vi5C03014
37 |0, Flow (3) A.2.17 8sD ,; (,3 CSUY_02 FLOW$(33) V45R0360A
38 |8, Flow (3) h.2.17 88D :) ;*) CSUV_H2_FLOW$(3;) V45R03T0A
e A
39 @3 € 1 2 SSC_DELTA_THREE A3
N B \’é = | S8C_DELTA_FOUR Al
N e % SSC_DELTA_ONE a1
L2 A2 E.‘ JSSC_DELTA_TWO Az
43 | (Deleted)
434 | (Deleted)
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TABLE 3.2.1.18-1 TFuel Cell Purge (Cont'd)

MODULE DATA LIST

# ITEM DESCRIPTOR ACT SOURCE/DESTINATION HAL NAME MML REQT.
SYMBOL
438 (Deleted)
Ly (Deleted)
ki | (Deleted)
- L (Deleted)
k5 FC Auto Purge Seq fail | A.2.16 0 S50 CSSB_CUR_ANN$(9) V92X2106X
flag
\ N
S

uonesijisedg ubisag pajreyaq WS 140 : 1009

198%ed
2987

T°6-g1°1°2°¢
6L/9T/0T



Move Valid -
Switch Position
Measurements
To Save Area

IF
Active FCP
Timer # 0
(FCP Sequence
In Progress)

i::::::--'~\
Return )

Then

IF
FCP On

Discrete = On

|
|

Hardware
Indication
Directing FCP
Sequence To
Continue

10/16/79
3.2,1.18- 5.2

Else

IF

FC GPC Sequence
Start = On And
FCP 02/H2 Purge

Htrs GPCA On = On
And (FCP1,2, or 3
Purge Vivs GPCA =
True)

IF Auto Purge Start
Discrete Is On And
Purge Line Heater
Switch 1s In GPC
Position And Any
Fuel Cell Purge Valve

Switch In GPC Position

CALL
1 X Timer
X Time Check
' Fig. 3.2.1.18-2
Then | DO.CASE
On Active
FCP Timer /
PERFORM
2 Open W Timer
Open Check
W Timer Fig.3.2.1.18-3
IEFC PERFORM
Else | GPC Sequence Th‘i‘ Terminate FCP
Start = Off e 180 R PERFORM
g =4 td - Y Timer Check
Y Timer}  Fig, 3.2.1.18-4
PERFORM
4 Close W Timer
Check
Cl
Whomerl  Fig:3.21.185
5 PERFORM
Z T Z Timer Check
Imery Fig. 3.2.1.18-6
PERFORM CALL
Then Initiate FCP X Timer
Sequence Check
Fig. 3.2.1.18-8 Fig. 3,2.1.18-2

Figure 3.2.1.18-1. Fuel Cell Purge
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‘ Enter b

Then

IF
FCP 02 Vent Line Temp

>69° F And FCP Hy

Vent Line Temp 1 >79° F
And FCP H2 Vent Line

Temp 2 >40° F

CALL
Select Fuel

Cell
Fig.3.2.1.18-7

iF

EC Selected = 0

Eise

IF SP Current
Time = FCP

P —— B

If 02 and H2

Line Temperatures
Are Within Limits

4 Return ’

Control Timer

If X Timer
Has Expired

Then ‘

Reset Purge Line Heater On
Command Indicators:
e FCP O,/H, Purge

Htrs GPC-A On = Off
e FCP 02/H2 Purge Htrs

GPC-B8 On = Off

Active FCP
Timer = O
(Deactivate
X Timer)

Deactivate X
Timer: Active
FCP Timer = 0

Figure 3.2.1.18-2. X Timer Check

Terminate FCP Sequence:
‘® Turn On FCP Purge
Temp Fail Flag
(Enable Annunication) -
@ Reset Purge Line Heater

On Command Indicators:

FCP 02/ H2 Purge Htrs .

GPCA On = Off
FCP 02/H2 Purge Htrs
GPCB On = Off

9-8T'T 2 €
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iF
SP Current Time

ZFCP Control
Timer Compute Purge Valve Close
Time Using Y Minute Time
| (Activate Y Timer):
s Then e FCP Control Timer = SP
5 \ c T i
l IF ) . Current Time + {Y Minute
L 0, Flow { FC Selected) —[(2.106 x 10~2) x FC Current (FC Selected)]>A3 . e X e imer =3
i And H, Flow (FC Selected) —[(2.652 x 1073) x FC Current (FC Selected )]>A4
| —
| { Else
1 |
1
| Valv Reset FC1 Purge Valve Open
] Oge:? . Turn On FC * Command Indicators:
I 'F:‘:JrgeF1 Failure ° (I;CP1 Pucl;ge Vivs GPC-A
ag For pen = Off
l Annunciation @ FCP1 Purge Vivs GPC-B
| Open = Off
|
|
| B
L Time To Verify
=1 Purge Valve Is DO CASE
Open? _ EC Selected . - - Reset FC2 Purge Valve Open
Turn On FC Command Indicators:
2 Purg'e::lz FFall— e FCP2 Purge Vivs GPCA
ure Flag For Open = Off
Annunciation e FCP2 Purge Vivs GPCB
Open = Off
CALL
Select Fuel
Cell Reset FC3 Purge Valve Open
Fig.3.2.1.18-7 3 -II’-::ne C:;nFI;(‘I_ Command Indicators:
uregFIag For e FCP3 Purge Vivs GPC-A
L Open = Off
Annunciation e FCP3 Purge Vivs GPC-B
Open = Off

Figure 3.2.1.18-3. ‘Open W Timer Check
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Reset FC1 Purge Valve Open Command lndicatorsi
e FCP1 Purge Vlvs GPC-A Open = Off
e FCP1 Purge Vivs GPC-B Open = Off

IF Reset FC2 Purge Valve Open Command Indicators:

SP Current Time \Thenl Do cASE \ 2 = Off '
o FCP2 Purge Vivs GPC-A Open = Off -
= FCP Control FC Selected / e FCP2 Purge Vivs GPC-B Open = Off

Timer

3 Reset FC3 Purge Valve Oben Command Indicators:
e FCP3 Purge Vivs GPC-A Open = Off

e c— c— Gl

o FCP3 Purge Vivs GPC-B Open = Off

Time To Close

Purge Valve?

Compute Purge Valve Close

Verification Time Using W

Second Delay Time (Activate

Close W Timer: }

e FCP Control Timer = SP
Current Time + W Second:
Delay Time

@ Active FCP Timer =4

Figure 3.2.1.18-4. Y Timer Check



IF
SP Current Tim}\ 'Then

2 FCP Control
Timer

)/!

IF

Of, Flow (FC Selected) —[(2.106 x 10—2) x FC Current (FC Selected)1< A 1

And H., Flow (FC Selected) —[(2.652 x 1073) x FC Current (FC Selected)]< A 2

10/16/79

3.2.1.18-9
CALL

Then]  Select Fuel Cell
' Fig. 3.2.1.18-7

: Else
]
Purge :
Valve Turn On FC
Is Closed? Purge 1 Fail-
ure Flag For

L_ Time

To Verify

1 Purge Valve

Is Closed?

Annunciation

DO CASE
FC Selected:

Turn On FC
Purge 2 Fail-
ure Flag For

Annunciation

Compute Purge Line Heater

Off Time Using Z Minute

Time (Activate Z Timer)"

e FCP Control Timer = SP
Current Time + Z
Minute Time

e Active FCP Timer =5

.Turn On FC

Purge 3 Fail-
ure Flag For
Annunciation

Figure 3.2.1.18-5. Close W Timer Check




iF

SP Current
Time = FCP
Control Timer

Time To Turn
Off Purge
Line Heaters?

10/16/79
3.2.1.18-10

Deactivate 2
Then Timer:
Active FCP
Timer = 0

Reset Purge Line Heater On Command Indicators::
e FCP Oy/H, Purge Htrs GPC-A On = Off

e FCP 02/H2 Purge Htrs GPC-B On = Off

Figure 3.2.1.18-6. Z Timer Check

159



‘l Enter ’

IF

FC Selected = 0
And FCP1
Purge Valve

GPCA = On

T

C Selected = 0

‘ Return, '

Then

10/16/79
3.2.1,18-11

FC

Else

Selected = 1

Set Command Indicators To Open

Purge Valve For FC1:

e FCP1 Purge Vivs GPC-A Open = On
e FCP1 Purge Vivs GPC-B Open = On

[ »

FC Selected <1

Then

And FCP2 Purge
Valve GPCA = O?/

Then

FC

Selected = 2

Set Command Indicators To Open
Purge Valve For FC2:

o FCP2 Purge Vivs GPC-A Open = On
o FCP2 Purge Vivs GPC-B Open = On

Else

IF
FC Selected <2
And - FCP3 Purge

Valve GPCA = On

Then

Else

Compute Purge Line
Heater Off Time Using
Z Minute Time (Activate
Z Timer):

o FCP Control Timer =
SP Current Time + 2
Minute Time

® Active FCP Timer =5

Else

FC
Selected = 3

Set Command Indicators To Open
Purge Valve For FC3:

o FCP3 Purge Vlvs GPC-A Open = On
e FCP3 Purge Vivs GPC-B Open = On

Compute Valve Open Verification
Time Using W Second Delay Time
(Activate Open W Timer):

‘@ FCP Control Timer = SP
Current Time + W Second
Delay Time

o Active FCP Timer = 2

Figure 3.2.1.18-7. Select Fuel Cell

N.
<
N

FC
Selected = 0




Set Purge Line Heater On Command Indicators:
e FCP 02/H2 Purge Htrs GPC-A On = On

o FCP 02/H2 Purge Htrs GPC-B On = On

Compute Purge Line Temperature Check Using
X Minute Delay Time (Activate X Timer}:
e FCP Control Timer = X Minute Delay
Time + SP Current Time
e® Active FCP Timer = 1

Turn Off All FCP Seq Failure Flags
(Annunciation Indicators):

e FC Purge Temp Fail Flag

FC Purge 1 Fail Flag

FC Purge 2 Fail Flag

FC Purge 3 Fail Flag

FC Auto Purge Sequence Fail Flag

Set FC
Selected = 0

Figure 3.2.1.18-8. Initiate FCP Sequence

10/16/79
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Reset All Purge Valve Open Comimand Indicators:
FCP1 Purge Vivs GPC-A Open = Off
FCP1 Purge Vivs GPC-B Open = Off
FCP2 Purge Vivs GPC-A Open = Off
FCP2 Purge Vlvs GPC-B Open = Off
FCP3 Purge Vivs GPC-A Open = Off
FCP3 Purge Vivs GPC-B Open = Off

200 Ses

Reset Purge Line Heater On Command Indicators: .
e FCP 02/H2 Purge Htrs GPC-A On = Off

e FCP O,/H, Purge Htrs GPC-B On = Off

Deactivate All Timers
(Active FCP Timer = Q)

Set FC Auto
Purge Seq Fail Flag.
For Annunciation

Figure 3.2.1.18-9. Terminate FCP Sequence

(57
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3.2.1.19
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Hydraulic Fluid Temperature Control (SST HYD FLD TEMP)

The Hydraullc Fluid Temperature Control module turns the three hydraulic

fluld pumps on and off in sequence, based on the monitoring of fluld temperature
sensors in each of the three hydraulic systems.

3.

Control Interfaces - his module is CALL'd by the Special Processes

Executive (SSP_EXEC) once every two seconds.

Invocation: CALL SST HYD FLD TEMP

Inputs - Inputs to this module are specified in Table 3.2.1.19-1. -

Process Description -~ The control flows for this module are shown in
Figures 3.2.1.19-1 through 3.2.1.19~). 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. Also, the total priorities assigned, the priority

#1 pump and all system priorities are set to 0 and all ON/OFF command
indicators are set to off.

For all subsequent callsg to this module, the 1/0 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 switch measurenent values are from the
save area, thereby ensuring that only valid (no I/0 error) values are
used. Fach hydraulic system is consecutively processed in order to
establish which system, is any, 1s a candidate for having its circula~
tion pump turned on or off. If the circulation pump switch is in the
GPC position and a priority is not assigned 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 procéssed as described above, the
system with priority 1 is checked for pump statusd.

If the pump has been commanded on, and if all of its temperature sensors
are out-of-limits high, or the minimum 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.
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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 subsequently processed by the Special Process Data Out
(section 3.2.1.11) to command the circulation pumps on or off.-

''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 thé Priority No. 1 pump on and
set the X timer to the earliest pump turn off time. Also set the
hydrauvlic 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 Type and Attributes

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

g. Template References

D Include Template CSS_SPINB _ Spgcial Processes Input Bﬁffer
D Include Template CSS_SPOB Special Processeé Output Buffer
D Include Template CSS_COT Constants Table - values

D Include Templaté CSS_BgP_CMT Speciél Processes CMT.

h. Error Handling - None

i. Constraints and Assumptions - None
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TABLE 3.2.1.19-1 Hydraulic Fluid Temperatur

=3

Contrel

MODULE DATA LIST

REQT
# ITEM DESCRIPTOR ACT SOURCE/DESTINATION HAL NAME MML SYMBOL
1 Hydr Fluid Init Flag A.2.11 1/0 s21 CSOB_SF_HYDR_INIT
2 Total Pricr Assign E L SST_NO_ASSN_PRIOR
3 Prior No. 1 Pump E L SST _NOL_PUMP
L Hydr Circ Pump Annun Ind | A.2.16 0 ssD CSOB_SPOB_ANNUN_IND V92X0655%
5 Sys 1 Prior Wo E L S8T_PRIOR$(1)
6 | Sys 2 Prior No E L SST_PRIOR$(2)
7 Sys 3 Pricr No E L SST_PRICR$(3)
8 " | Deleted
9 XTIMER E L SST_XTIMER
10 | 2 Minute Time £.2.12 1 STM CSOV_COT_ZMIN_TIME V92u1676C
11 Z TIMER B L SST_ZTIMER
12 Hydr Sys 1 Cire Pump A.2.17 , I SSD CSSV_SPINB D37558(5) V58501408
Auto Enable A-input =
location -
13 Hydr Sys 1 Circ Pump A.2.17 T 88D CSSV SPINB D3601$(11) V58501418
Auto Enable B-input - -
location
ik Hydr Sys 2 Circ Pump A.2.17 I 8SD CSSV_SPINB D35775(7) V5850240E
Auto Enable A-input
location
15 Hydr Sys 2 Circ Pump A.2.17 I SSD CSSV_SPINB D36L7$(8) V58S02L1E
Auto Enable B-input
location
16 Hydr Sys 3 Circ Pump A.2.17 I SSD CSSV_SPINB_D3669$(8) V58803438
Auto Enable A-input
location B s
17 | Hyar Sys 3 Cire Pump £.2.17 1 8sD CSSV_SPINB_D37h4$(5) V585034 1E
Auto Fnable B-input i
location
18 Hydr Sys 1 Temp Sensor A.2.17 I SSD CSOV_TEMP_SENSOR$(1;1) V58T91834
No. 1
19 |Hydr Sys 1 Temp Sensor A.2.17 I SSD CSOV_TEMP_SENSOR$(1;2) V58T11L3A
No. 2
20 Hydro Sys 1 Temp Sensor A.2.17 I SSD CSOV )TEMP_SENSOR$(1;3) V58791864
No. 3
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TABLE 3.2.1.19-1 Hydraulic Filuid Temperature Control(Cont'd)

MODULE DATA LIST

# ITEM DESCRIPTOR ACT SOURCE/DESTINATION HAL NAME MML gsﬁgbL
21 Bydr Sys 1 Temp Sensor A.2.17 1 SSD CSOV_TEMP SENSOR${13h4) V58T919kA
Na. b
22 Hydr Sys 1 Temp Sensor A.2.17 I SSD CSOV_TEMP_SENSOR$(1;5) V58791904
No. 5
23 | Hydr Sys 1 Temp Sensor A.2.17 I SSD CSOV_TEMP_SENSOR$(1;6) VS8TO8LEA
No. 6
2k Hydr Sys 1 Temp Sensor A.2.17 I $SD CSOV_TEMP_SENSOR$(137) V58791894
No. 7
25 Hydr Sys 1 Temp Sensor A.2.17 I SSD CSOV_TEMP_SENSOR$(1;8) V58791734
No. 8
o6 Hydr Sys 1 Temp Sensor A.2.17 I SSD CSOV_TEMP_SENSOR$(1:9) V58T91LLA
No. 9
o7 Hydr Sys 1 Temp Sensor A.2.17 I SSD CSOV_TEMP_SENSOR$(1;10) V58T9160A
No. 10
28 Hydr Sys 1 Temp Sensor A.2.17 I 8SD CSOV_TEMP_SENSOR$(1;11) V58T92624
No. 11
29 Hydr Sys 1 Temp Sensor A.2.17 T SSD CSOV_TEMP_SENSOR$(1;12) V58T0159A
No. 12
30 Hydr Sys 1 Temp Sensor A.2.17 I SSD CSOV_TEMP_SENSOR$(1;13) V58T9261A
No. 13
31 Hydr Sys 1 Temp Sensor A.2.17 I SSD CSOV_TEMP_SENSOR${1;1lL) V58T01574
. No. 1k
32 Hydr Sys 1 Temp Sensor A.2.17 I SSD CSOV_TEMP_SENSOR$(1;15) V58T0198A
No. 15
33 |Hydr Sys 1 Temp Sensor A.2.17 I SSD CSOV_TEMP_SENSOR$(1;16) V58T1006A
No. 16
N “«
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TABLE  3.2.1.19-1 Hydraulic Fluid Temperature Control(Cont'd) MODULE DATA LIST

# ITEM DESCRIPTOR ACT SOURCE/DESTINATION HAL NAME MML 2531‘361_

34 Hydr Sys 2 Temp Sensor A.2.17 I SSD CSOV_TEMP_SENSOR$(2;1) V58T0296A
No. 1

35 Hydr Sys 2 Temp Sensor A.2.17 I SSD CSOV_TEMP_SENSCR${232) V58792634
No. 2

36 Hydr Sys 2 Temp Sensor A2.17 I 38D CSOV_TEMP_SENSOR$(2;3) V58792644
No. 3

37 Hydr Sys 2 Temp Sensor A.2.17 it SSD CSOV_TEMP_SENSOR$(2;k) V58708414
No. b

38 Hydr Sys 2 Temp Sensor A.2.17 T SSD CSOV_TEMP_SENSOR$(2;5) V58T9236A
No. 5

39 Hydr Sys 2 Temp Sensor A.2.17 I SSD CSOV_TEMP_SENSOR$(2;6) V58702884
No. 6

40 Hydr Sys 2 Temp Sensor A.2.17 I 8SD CSOV_TEMP_SENSOR$(2;7) V58T91654
No. 7 '

41 Hydr Sys 2 Temp Sensor A.2.17 I 58D CSOV_TENMP_SENSOR$(2;8) V58T99334
No. 8

Lo Hydr Sys 2 Temp Sensor A.2.17 I SSD CSOV_TEMP_SENSOR$(2;9) V58T08834
No. 9

L3 Hydr Sys 2 Temp Sensor A.2.17 I SSD CSOV_TEMP_SENSOR$(2; 10) V58702574
No.10

Ly Hydr Sys 2 Temp Seumsor A.2.17 I SSD CSOV_TEMP_SENSOR$(2;11) V58T92khA
No. 11

ks Hydr Sys 2 Temp Sensor A.2,17 I SsD CSOV_TEMP_SENSOR$(2;12) V58T0298A

No. 12
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TABLE 3.2.1.19~1 Hydraulic Flulid Temperature Control(Cont’d) MODULE DATA LIST

# ITEM DESCRIPTOR ACT SOURCE/DESTINATION HAL NAME MML 25330L

ig Hydr Sys 3 Temp Sensor A.2.17 I SS8D CSOV_TEMP_SENSOR$(3;1) V58T93514
No. 1

u7 Hydr Sys 3 Temp Sensor A.2.17 I SSD CSOV_TEMP_SENSOR$(3;2) V58T93524
No. 2

L8 Hydr Sys 3 Temp Sensor A.2.17 I S8D CSOV_TEMP_SENSOR$(3:3) V58TO8LSA
No. 3

49 Hydr Sys 3 Temp Sensor A.2.17 I 58D CSOV_TEMP_SENSOR$(334) V58T08L2A
No. &4

50 Hydr Sys 3 Temp Sensor A.2.17 I SSD CSOV_TEMP_SENSOR$(3:5) V58T9349A
No. 5

51 Hydr Sys 3 Temp Sensor A.2.17 I SSD CSOV_TEMP_SENSOR$(3;5) V58723884
No. 6

52 Hydr Sys 3 Temp Sensor A4.2.17 T SSD CSOV_TEMP_SENSOR$(3;7) V58729834
Wo. 7

53 Hydr Sys 3 Temp Sensor A.2.17 I SSD CSOV_TEMP_SENSOR$(338) V58TI359A
No. 8

54 Hydr Sys 3 Temp Sensor A.2.127 T SSD CSOV_TEMP_SENSOR$(3;9) V58793614
No. 9

55 Hydr Sys 3 Temp Sensor A.2.17 I SSD CSOV_TEMP_SENSOR$(3;10) V58708334
No.l0 ’

56 Hydr Sys 3 Temp Sensor A.2.27 I SSD CSOV_TEMP_SENSOR$(3;11) V58T93hka
No. 11

57 Hydr Sys 3 Temp Sensor A.2.17 I SSD CSOV_TEMP_SENSOR$(3312) V58703984
No. 12

58 - |Hydr Sys 1 Temp Lo Lim A.2.12 I ST™M CSOV_COT_LOLIM TEMP$(1,1) V92T1700C
No. 1
N A\
/ S
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TABLE 3.2.1.19-1 EHydraulic Fluid Temperature Control(Cont'd)

MODULE DATA LIST

# ITEM DESCRIPTOR ACT SOURCE/DESTINATION HAL NAME MML oL

59 Hydr Sys 1 Temp Lo Lim A.2.12 I STM CSOV_COT LOLIM TEMP$(1,2) V92T1702C
No. 2

60  {Hydr Sys 1 Temp Lo Lim 4.2.12 I STM CSOV_COT LOLIM TEMP$(1,3) V92T170kC
No. 3

61 |Hydr Sys 1 Temp Lo Lim A.2.12 I STH CSOV_COT _LOLIM TEMP$(1,k) V92T1706C
No. 2

62 Hydr Sys 1 Temp Lo Lim A2.12 I STM CSOV_COT LOLIM TEMP$(1,5) V92T1708C
No. 5 .

63 {Hydr Sys 1 Temp Lo Lim 4.2.12 I STM CSOV_COT_LOLIM TEMP$(1,6) V92T1710C
No. 6

6l Hydr 3ys 1 Temp Lo Lim A.2.12 I ST™ CSOV_COT_LOLIM TEMPE(1,T) V92T1712C
No. T

65 |Hydr Sys 1 Temp Lo Lim A.2,12 I STM CSOV_COT_LOLIMTEMP$(1,8) V92T1T1kC
No. 8

66 |Hydr Sys 1 Temp Lo Lim A.2.12 I ST™ CSOV_COT_LOLIM TEMP$(1,9) V92T1718C
No. 9

67 Hydr Sys 1 Temp Lo Lim A.2.12 I STM CSOV_COT LOLIM TEMP$(1,10) V92T1720C
No. 10

68 Hydr Sys 1 Temp Lo Iim A.2.12 I STM CSOV_COT LOLIM TEMP$(1,11) V92T1722C

J|No. 11

69 Hydr Sys 1 Temp Lo Lim A.2.12 I STM csov_pOT_LCLIM_?EMP$(1,12) V92T1T24C
No. 12

70  |Hydr Sys 1 Temp Lo Lim A.2.12 I STM CSOV_COT _LOLIM TEMP$(1,13) V92T1T28¢C
No. 13

71  |Hydr Sys 1 Temp Lo Lim A.2.12 I STM CSOV_COT_LOLIM TEMP$(1,14) V92T1730C

No. 1k
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TABLE 3.2.1.19-1 Hydraulic Fluid Temperature Control

MODULE DATA LIST

# ITEM DESCRIPTOR ACT SOURCE/DESTINATION HAL NAME MML oL
72 | Hydr Sys 1 Temp Lo Lim A.2.12 I ST CSOV_COT_LOLIM TEMP$(1,15) V92T1T736C
No. 15
73 Hydr Sys 1 Temp Lo Lim A.2.12 I STM CSOV_COT LOLIM TEMP$(1,16) V92T1738C
No. 16
h Hydr Sys 2 Temp Lo Lim A.2.12 I STM CSOV_COT_LOLIM TEMP$(2,1) v92T1800C
No. 1
75 Hydr Sys 2 Temp Lo Lim A.2.12 I STM CSOV_COT _LOLIM TEMP$(2,2) v92T1802C
No. 2
76 | Hydr Sys 2 Temp. Lo Lim 4.2.12 I STM CSOV_COT_LOLIM TEMP$(2,3) v92T180kC
Ne. 3
7 Hydr Sys 2 Temp Lo Lim A.2.12 I STM CSOV_COT_LOLIM TEMPS$(2,k) V92T1806C
No. L
S—
X
\\j\\
78 | Hydr Sys 2 Temp Lo Lim A.2.12 I STM CSOV_COT_LOLIM TEMP$(2,5) v92T1812C
No. 5
79 Hyd:r6Sys 2 Temp Lo Lim A.2.12 I STM CSOV_COT_LOLIM TEMP$(2,6) V921181kC
No.
80 | Hydr Sys 2 Temp Lo Lim A.2.12 I STM CSOV_COT_LOLIM TEMP$(2,7) v92Ti816¢C
No. 7T
81 | Hydr Sys 2 Temp Lo Lim A.2.12 I STM CSOV_COT_LOLIM TEMP$(2,8) v9271828¢C
No.
82 Hydr Sys 2 Temp Lo Lim 4.2.12 I STM CSOV_COT_LOLIM TEMP$(2,9) V9271820C
No. 9
83 | Hydr Sys 2 Temp Lo Lim A.2.12 I STM CSOV_COT LOLIM TEMP$(2,10) v92T1822C
No. 10
\
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TABLE 3.2.1.19-1 Hydraulic Fluid Temperature Control(Cont'd) MODULE DATA LIST

# ITEM DESCRIPTOR ACT SOURCE/DESTINATION HAL NAME MML REQT.

SYMBOL

84 |Hydr Sys 2 Temp Lo Lim A.2.12 I STM CSOV_COT_LOLIM TEMP$(2,11) V92T1833C
No. 11

85 |Hydr Sys 2 Temp Lo Lim A.2.12 I STM CSO0V_COT_IOLIM TEMP$(2,12) V9271832C
Ne. i2

86 |Eydr Sys 3 Temp Lo Lim A.2.12 I STM CSOV_COT_LOLIM TEMP$(3,1) V92T1900C
No. 1

87 | Eydr Sys 3 Temp Lo Lim A.2.12 I STM CSOV_COT_LOLIM TEMP$(3,2) V92T1902C
No. 2

88 |Hydr Sys 3 Temp Lo Lim A.2.22 I STM CSOV_COT_LOLIM TEMP$(3,3) V92T190LC
No. 3

89 | Hydr Sys 3 Temp Lo Lim A.2.12 I ST™ CSOV_COT_LOLIM_TEMPS$(3.k) V92T1906C
No. 4

90 | Hydr Sys 3 Temp Lo Lim a.2.12 I STH CSOV_COT_LOLIM TEMP$(3,3) V92T1912C
No. S

91 | Hydr Sys 3 Temp Lo Lim A.2.12 I STM CS0V_COT_LOLIM TEMP$(3,6) Vo2rigike
No. 6

92 | Hydr Sys 3 Temp Lo Lim A.2.12 I ST™ CSOV_COT_LOLIM TEMP$(3,7) v92T1916C
No. T

93 | Hydr Sys 3 Temp Lo Lim A.2.12 I STM CSOV_COT_LOLIM TEMP$(3,8) VG2T1918C
No. 8 :

ok | Hydr Sys 3 Temp Lo Lim A.2.12 I ST™ CSOV_COT_LOLIM TEMP$(3,9) V9271920C
No. 9

95 | Hydr Sys 3 Temp Lo Lim A.2.12 I STM CSOV_COT LOLIM TEMP$(3,10) V92T1922C
No. 10

96 3 Temp Lo Iim A.2.12 I ST™ CSOV_COT_LOLIM TEMP$(3,11) V92T1928C
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TABLE 3.2.1.19-1

Hydraulic Fluid Temperature Control (Cont’d_) MODULE DATA LIST

# ITEM DESCRIPTOR ACT SOURCE/DESTINATION HAL NAME MML gfﬁgbL

97 {Hydr Sys 3 Temp Lo Lim A.2.12 I ST™ CSOV_COT_LOLIM TEMPS$(3,12) V92T1930C
No. 12

98 |Hydr Sys 1 Temp Hi Lim A.2.12 I STM CSOV_COT_HILIM TEMP$(1,1) V92T1701C
No. 1

99 |Hydr Sys 1 Temp Hi Lim A.2.12 I STM CSOV_COT_HILIM TEMP$(1,2) V92T1703C
No. 2

100 [Hydr Sys 1 Temp Hi Lim A.2.12 I STM CSOV_COT HILIM TEMP$(1,3) V92T1705C
No. 3

101 |Hydr Sys 1 Temp Hi Lim A.2.12 1 ST™ CSOV_COT_HILIM TEMP$(1,L) V92T1707C
No. 4

102 |Hydr Sys 1 Temp Hi Lim A.2.12 I STM CSOV_COT_HILIM TEMP$(1,5) V92T1709C
No. 5

103 [Hydr Sys 1 Pemp Hi Lim A.2.12 I ST™ CSOV_COT_HILIM TEMP$(1,6) V92T1711C
No. 6

10k |Hydr Sys 1 Temp Hi Lim a.2.12 I STM CSOV_COT_HILIM TEMP$(1,7) V92T1713C
No. T

105 |Hydr Sys 1 Temp Hi Lim A.2.12 I STM CSOV_COT_HILIM TEMP$(1,8) V92T1715C
No. 8

106 |Hydr Sys 1 Temp Hi Lim A.2.12 I STy (CSOV_COT_HILIM TEMP$(1,9) V92T1719¢C
No. 9

107 |Hydr Sys 1 Temp Hi Linm A.2.12 I STM CSOV_COT_HILIM TEMP$(1,10) Vg2T1721C
No. I0

108 [Hydr Sys 1 Temp Hi Lim A.2.12 I STM CSOV_COT HILIM TEMP$(1,11) V92T1723C
No. 11 .

109 . {Hydr Sys 1 Temp Hi Lim A.2.12 I ST™ CSOV_COT_HILIM TEMP$(1,12) V92T1725C
No. 12

110 {Hydr Sys 1 Temp Hi Lim A.2.12 1 STM CSOV_COT_HILIM TEMP$(1,13) V92T1729C
Fo. 13 :

111 |Hydr Sys 1 Temp Hi Lin A.2.12 I STH CSOV_COT HILIM TEMP$(1,1k) V92T1731C
No. 1k
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3.2.1.19-1 Eydraulic Fiuid Temperature Control {Cont'd) MODULE DATA LIST

TABLE

# ITEM DESCRIPTOR ACT SOURCE/DESTINATION HAL NAME MML R BoL

112 Hydr Sys 1 Temp Hi Lim A2.12 I STM CSOV_COT_HILIM TEMP$(1,15) Vg2T1737C
No. 15

13 Hydr Sys 1 Temp Hi Lim A.2.12 I ST™ CSOV_COT_HILIM TEMP$(1,16) V92T1739C

No. 16 :

11k Hydr Sys 2 Temp Hi Lim A.2.12 I STM CSOV_COT_HILIM TEMP$(2,1) V92T1301C
No. 1 .

115 Hydr Sys 2 Temp Hi Lim A.2.22 = I STM CSOV_COT_HILIM TEMP$(2,2) v9271803¢C
No. 2 >

116 Hydr Sys 2 Temp Li Lim A.2.12 T ST™ CSOV_COT _HILIM TEMP$(2,3) V92T71805C
No. 3 -

117 Bydr Sys 2 Temp Hi Lim A.2.12 I STM CSOV_COT HILIM TEMP$(2,k) V92T1807C
No. 4 L

118 Hydr Sys 2 Temp Hi Lim A.2.12 I STM CSOV_COT_HILIM TEMP$(2,5) v9271813¢C
No. 5 e

119 Hydr Sys 2 Temp Hi Lim A.2.12 ) I STM CSOV_COT_HILIM TEMP$(2,6) v92T1815C
No. 6

120 Hydr Sys 2 Temp Hi Lim A.2.12 I STHM CSOV_COT_HILIM TEMP$(2,7) . v92T1817C
No. T

121 Hydr Sys 2 Temp Hi Lim A.2.12 I STM CSOV_COT_HILIM TEMP$(2,8) Vv9271819C
No. 8

122 Hydr Sys 2 Temp Hi Lim A.2.12 I STM CSOV_COT_HILIM TEMP$(2,9) v92T1821C
No. 9

123 Hydr Sys 2 Temp Hi Lim A.2.12 I STM CSOV_COT_HILIM TEMP$(2,10) V92T1823C
¥o. 10 - - -
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TABLE 3.2.1.19-1 Hydraulic Fluid Temperature Control {Cont'd) MODULE DATA LIST

# ITEM DESCRIPTOR ACT SOURCE/DESTINATION HAL NAME MML sR\sn%bL

124 |Hydr Sys 2 Temp i Lim | A.2.12 STH CSOV_COT_HILIM TEMP$(2,11) V9271831
No. 11

125 Hydr Sys 2 Temp Hi Lim A.2.12 STM CSOV;pOT_ﬁILIM_TEMP$(2,12) V92T1833C
No. 12

126 gydrlsys 3 Temp Hi Lim A.2.12 STM CSOV_COT_HILIM TEMP$(3,1) V92T1901C
O

127 | Hydr Sys 3 Temp HI Lim A.2.12 STH CSOV_COT HILIM TEMP$(3,2) V92T1903C
No. 2 - - -

128 ﬁydr3sYS 3 Temp Hi Lim A.2.12 STM CSOV_COT_EILIM TEMP$(3,3) ¥92T1905C
NO. -

129 gydrhSys 3 Temp Hi Lim A.2.12 STM CSOV_COT_HILIM TEMP$(3,L) V92T1937¢C

Q. — - —
130 gydrffys 3 Temp Hi Lin A.2.12 STM CSOV_COT HILIM TEMP$(3,5) ¥92T1913C
0.

131 %Yaréfys 3 Temp Hi Lim A.2.32 ST CSOV_COT HILIM TEMP${3.6) V52T1915¢C
NO. — P

132 ggdr;3VS 3 Temp Hi Lim A.2.12 ST CSOV_COT_HILIM TEMP$(3,7) - ¥92T1917C

133 ggdréfys 3 Temp Hi Lim 4.2.12 STM CSOV_COT_HITIM TEMP$(3,8) ¥9271919¢

13k ;zdr9sys 3 Temp Hi Lim } A.2.12 STM CSOV_COT_HTLIM TEMP$(3,9) ¥9211921C

135 §§d§OSYS 3 Temp Hi Lim A.2.22 STM CSOV_COT HILIM TEMP$(3,10) V92T1923¢
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TABLE

3.2.1.19-1 Hydraulic Fluid Temperature Control (Cont’d) MODULE DATA LIST

T.
# ITEM DESCRIPTOR ACT SOURCE/DESTINATION HAL NAME MML SSR%BOL
136 Hydr Sys 3 Temp Hi Lim A.2.12 I STH CSOV_COT_KILIM TEMP$(3,11) V92T1929C
No. 11
137 Hydr Sys 3 Temp Hi Lim A2.12 I STM CSOV_COT HILIM TEMP$(3,12) V9271931C
No. 12
138 Hydr Sys 1 Circ Pumo A.2.16 0 SeD ¢SSB_SPOB_D101L00$(10) V58K0142Y
On/0ff Command Ind-A -
139 Hydr Sys 1 Circ Pump A.2.16 ol 88D CSSB_SPOB_D121%00$(10) V58K0143Y
On/0ff Command Ind-B -
140 Hydr Sys 2 Circ Pump A.2.16 o] 88D CSSB_SPOB_D101400$(11) v58K02LeY
On/0ff Command Ind-i
141 Hydr Sys 2 Circ Pump A.2.16 0 SSD CS8B_SPOB_D121400$(11) v58K0243Y
On/0ff Command Ind-B % j=v} :
==
12 Hydr Sys 3 Circ Pump A.2.16 0 SED *g:)“ g CSSB_SPOB_D101400$(12) V58K0342Y
Cn/0ff Command Ind—4 &l g
2
143 Hydr Sys 3 Circ Pump 4.2.16 o S8D > ) CSSB_SPOB_D121400$(12) V38K0343Y
on/0ff Command Iad-3 =~ G
Q
bk Hydr Sys 1 Circ Pump L.2.17 I SSD ~ E CSOV_PUMP_PRESS$(1) v58P01374
Press > e - -
o
145 Hydr Sys 2 Circ Pump A.2.17 I SSD = 3 CSOV_PUMP_PRESS$(2) V58P02374
Press o P'<"
@7
146 Hydr Sys 3 Circ Pump A.2.17 I SSD - o CSOV_PUMP_PRESS$(3) V58P03374
Press =
33
a7 Hydr Sys 1 Press Lo Lim | A.2.1. I STM G COT_LOLIM_PRESS(1) Vo2P1ThEC
148 Hydr Sys 2 Press Lo Lim | A.2.12 1 sT™ = COT LOLIM PRESS(2) vozp18lac
149 Hydr Sys 3 Press Lo Lim A.2.12 I STM COT IOLIM PRESS(3) V92P19kh2aC
150 SP Current Time A.2.21 I ssP

CSSV_SP_CURRENT TIME

V9IMI999P
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TABLE 3.2.1.19-1 Hydraulic Fluid Temperature Control {Cont'a) MODULE DATA LiST

# ITEM DESCRIPTOR ACT SOURCE/DESTINATION HAL NAME MML REQT.
SYMBOL
151 | Temp Sensor Count E L SST_TEMP_COUNT
152 Hydr Pump Index (I) E L S8T I
153 | Hydr Sys 1 Circ Pump Autq A.2.17 I SSD CSOV_AUTO_ENABLE_A$(13)
Enable A-save location
154 Hydr Sys 1 Cire Pump Autq A.2.17 I SSD CSOV_AUTO_ENABLE B$(1;)
Enable B-Save location
155 Hydr Sys 2 Circ Pump Autd A4.2.17 I 38D CSOV_AUTO_ENABLE A$(2;)
Enable A-Save location-
156 Hydr Sys 2 Circ Pump Autd A.2.17 I SSD CSOV_AUTO_ENABLE B$(23)
Enable B-Save location .
157 Hydr Sys 3 Circ Pump Autq &.2.17 I SSD CSOV_AUTO_ENABLE A$(3;)
Enable A-Save location .
158 Hydr Sys 3 Circ Pump Autq A.2.17 I SSD CSOV_AUTO_ENABLE B$(3;)
Enable B-Save location
159 Bydr Sys 1 X Minute Time{ A.2.12 I STM CSOV_COT_XMIN TIME$(1:) V92WLThhC
160 Hydr Sys 2 X Minute Time| A4.2.12 I ST™ CSOV_COT SMIN TIME$(2:) V92W1TA5C
161 | Hydr Sys 3 X Minute Time| A.2.12 I STM CSOV_COT_XMIN TIME$(3:) V92W1Th6C
K3
S/ J
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g AR

Then

Initialize:
Hydr Fluid Init Flag To Off

® Set Sys | Prior No. To 0

Set Hydr Sys | Circ
Pump On/Off Command
Ind A And Hydr Sys |

Circ Pump On/Off
Command Ind B To Off

-
\  Then

Perform Priority

X Then

Assignment Check
Figure 3.2.1.194

CALL
Circ Pump

® Total Prior Assign To O
¢ Prior No. 1 Pump To O
& Hydr Circ Pump Annun
IF Ind To Off
Hydr Fluid
InitFlagOn /1 I'Move Valid Switch
V; Position Meauremenis Then | IF
To Save Area IF —1 Sys | Prior No. = 0
Hydr Sys | Circ Pump (Pump Not Asmgny
Auto Enable A On
Or
Hydr Sys | Circ
Circ Pump Auto
Enable B On IF
Elsef Sys | Prior
Return No. >0
(Pump Assigned) /
1F Then Set | Equal
Prior No. 1 To Prior
Pump >0 No. 1 Pump
: CALL
Then§ Circ Pump
{F Turn Off
Then SP Current Time Figure 3.2.1.19-2
> X Timer AND
Total Priority

Assigned >1

IF Hydr Sys |
Circ Pump On/
Off Command

Ind A'ls On

Else

For Syste

Obtain Number Of
Input Temp Sensors

Jemp Sensor Count

m | From

Eise Perform Circ
Pump Turn On
Figure 3.2.1.19-3

"DO FOR
All input Temp
Sensors For System'
| While Hydr Fluid

Turn Off
Figure 3.2.1.18-2

IF

input Temp Sensor
Value < Corresponding
High Limit Value
{Temp Has Not Reached

Init Flag Off High Limit)

IF Then T"CALL T
Hydr Fiuid Init Circ Pump
Flag Off (All Turn Off
High Limits Figure 3.2.1.19-2
Exceeded :

. ' Elsel et Hydr Fluid

Figure 3.2.1.19-1. Hydraulic Fluid Temperature Control. Init Flag Off

Set Hydr
Fluid Init
FlagOn-

GT-6T T 2 ¢
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€ Enter b

IF
Sys | Priority :
No. 1 Pump

DO FOR -
J=1To3

Decrement
Total Prior
Assign By 1.

Set Sys | Prior
No. To 0.

Set Hydr Circ
Pump Annun -
ind To Off

Set Priority
No. 1 Pump
To 0

IF
Sys J Prior
No.> Sys |
Prior No.

Set Hydr Sys | Circ
Pump On/Off Command
Ind A And Hydr Sys |
Circ Pump On/Off
‘Command Ind B To Off

< Return }

Figure 3.2.1.19-2. Circ Pump Tum OFF

¥

Decrement
Sys J Prior
No. By 1

IF
Sys J Prior
No. =1

10/16/79
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Set Prior
No. 1 Pump
To J

Set Z-timer Equal
Z-Minute Time +
SP Current Time
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IF
SP Current
Time > Z Timer

10/16/79
3.2.1.19-17

Set Hydraulic
. Fluid 1nit
Flag On.

Set X-Timer
Equal To Hydr

IF
IF . S »
Then - L Then § System J Pump
g ?‘%1‘:—0%3 3 J Not Priority ——1 Pressure > System
, No. 1 Pump J Pressure Low
| Limit
Set Hydraulic Sys |
IF Set Hydraulic Circ Pump On/Off
Hydraulic Then §  Circ Pump Command Ind A &
Fluid init Flag Annun Ind Hydr Sys | Circ
Off Off Pump On/Off
Command Ind B To
On
i g?:c'f,‘{l‘f;‘;‘)”“c Set Hydraulic
2 Annun Ind Fluid Init
On Flag Off

Figure 3.2.1.19-3. Circ Pump Turn ON

2ol

Sys | X Minute Time
+ SP Current Time




Obtain Number Of
Input Temp Sensors
For System | From

Temp Sensor Count

DO FOR
All Input Temp
Sensors For Sys |
While Hydr Fluid
Init Flag Is Off

Set Hydr
Fluid Init
Flag To Off

IF

I—-l-ydr Sys | Temp
Sensor < Hydr Sys
| Temp Lo Lim

10/16/79
3.2.1.19-18

Set Hydr -
Fluid Init
Flag To On

Increment
Total Prior
Assign By 1

Set Sys | Prior
No. Equal To-
Total Prior
Assign

IF
Sys |
Prior No.

Figure 3.2.1.19-4. Priority Assighment Check.

A5

" Then

Set Prior
No. 1 Pump
To |

Set Z-Timer

To SP Current
Time + Z-Minute
Time
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3.2.1.20 Payload Bay Doors (SSB_PL BAY DOORS)

The Payload Bay Doors (PBD) module executes cyclically to open and close the
payload bay doors and their associated latches.

a. Control Iﬁterface - The Payload Bay Doors module is CAIL'ed by the Special
Processes Executive once every 400 milliseconds while operating in SM OPS 202.

Invocation: CALL SSB_PI, BAY DOORS
b. Inputs - Inputs to this module are specified in Table 3.2.1.20-1.

¢.  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-

cubes 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
switech ("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 switeh 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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dicator is set and annunciation is performed. If the "manual mode flag
is on, commands 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. All, commands:which have
not been verified shall be terminated. The sequence shall continue, from this
point when 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 thah 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" peosition 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 sequente,
entries are set or reset in an internal array called the commands enabled
array to maintain the gtatus of &ll 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 CZ1l_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 CZ1_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:

Ao/
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New
Affected W‘c SM OPS 202 PBD Sequence SM 0OPS 202
Indicator v Is Entered Is Selected Is Terminated
PBD Latch/Door RESET RESET
Fail Indicators
Power On Ttem RESET ' : RESET
Power Off Item SET SET
PBD Open/Close o RESET
Complete In-
dicator
Auto And Manual RESET RESET
Mode Items
Auto and Manual RESET
Mode Flags
Common PBD Fail RESET ~ RESET
Indicator

265
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d. Qutputs -~ 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

D INCLUDE TEMPLATE CCS_COT Constants Table (COT) - Value
D INCLUDE TEMPLATE CCS_SPINB Special Processes Input Buffer (SPINB)
D INCLUDE TEMPLATE CCS_ SPOB Special Processes Output Buffer (SPOB)
D INCLUDE TEMPLATE CCS_SP CMT Special Processes CMT '
D INCLUDE TEMPLATE CSB _PBD CMT Payload Bay Doors CMT
D INCLUDE OPSTMACS OPS Transition Macros
D INCLUDE TEMPLATE SS0_SP DATA OUT . SP Data Out

h. Error‘Handling ~ None

" Constraints and Assumptions - None




TABLE 3.2.1.20-1 Payload Bay Doors

MODULE DATA LIST

. EQT.
# ITEM DESCRIPTOR ACT SOURCE/DESTINATION HAL NAME MML gYﬁBOL
1. Power On Ttem A.2.11,D.13 1/0 SBD,S21,CRT,DL CSBB_POWER_ON_OFF_ V93X5830%
TTEMS(1)
2, Power Off Ttem 4.2.11,D.13 1/0 SBD,S21,CRT, DL CSBB_POWER_ON_OFF_ V93%5831X
ITEM$(2)
3. Auto Mode Ttem A.2.11,D.13 1/0 SBD,S2I,CRT,DL CSBB_AUTO_MODE_ V93X5800X
ITEM
b, Manual Mode Items 4.2.11,D.13 I/0 SBD,S21,CRT,DL
(Items 5 thru 1b) .
5. Centeriine Latch Group |A.2.11,D.13 1/0 SBD,$21,CRT,DL CSBB_MANUAIL, MODE_ V935801
5-8 Ftem ITEMSS{ L)
6. Centerline Latch Group |A.2.11,D.13 1/0 SBD,S2I,CRT,DL CSBB_MANUAL MODE_ V93X5802X
9-12 Ttem ’ ITEMS$(S)
1. Centerline Latch Group {A.2.11,D.13 1/0 SBD,S2I,CRT,DL CSBB_MANUAL MODE_ V93X5803X
1-k Ttem ITEMS$( 6)
8. Centerline Latch Group | A.2.11,D.13 1/0 SBD,S2I,CRT,DL CSBB_MANUAL_MODE_ V93X5804 X
13-16 Item ITEMS$(T)
9. Right FWD BKHD Latch A.2.11,D.13 1/0 SBD,S21,CRT,DL CSBB_MANUAL_MODE _ V93%5810X w3
Group Ttem ITRMES( 8) % =
28
10. Right AFT BKHD Iatch A.2.11,D.13 1/0 SBD,S21 ,CRT,DL CSBB_MANUAT, MODE_ V93X5811X 5 =)
Group Item ITEMS$( o) =0
Z 5
11. Right PBD Door A.2.13,D.13 1/0 SBD,S2I,CRT,DL CSBB_MANUAL MODE_ V93X5812X  ¥* =
Ttem ITBMS$0) A
o) i
12. Left FWD BKHD Latch 4.2.11,D.13 1/0 SBD,S2I,CRT,DL CSBB_MANUAT, MODE_ V93X5819% > E‘
Group Item ITEMS$ (1) o —
—
13. Left AFT BKHD Latch A.2.11,D.13 1/0 SBD,S2T,CRT,DL CSBB_MANUAT, MODE_ V93X5820X = *‘2
Group Item ITEMS$(12) "'U“)
)
14, Left PBD Door Ttem A.2.11,D.13 1/0 SBD,S21,CRT,DL CSBB_MANUAL MODE_ V93%X5821X Yo =
ITEMS$(13) | Q
B
=
J

uoneayy1oedg ubisa@ pajre3aq WS 140 :X004d

G-02°1°2'¢

6L/91/0T



1Y

TABLE 3.2.1.20-1 Payload Bay Doors (Cont'd)

MODULE DATA LIST

ITEM

DESCRIPTOR

ACT

SOURCE/DESTINATION

HAL NAME

MML

REQT.
SYMBOL

15.
16.
iT.
18.

19.

194

19B

19C

19D

19E

19F

20

Switch Bypass Item
Open Item
Stop Item
Close Item

Control Switch Position
Open And Close Feedback
Discretes (Items 20
through 27)

Parent Feedback 1 From

Listed below:
22, 26, 45, 47, 50, 52,
53, 55,.58, 61.

Parent Feedback 1 from
PFO2. Contains Discretes
Listed Below:

20, 2k, L6, 18, b9, 51,
sk, 56, 59, 62.

Parent Feedback 2 from
PFO 1. Contains Discrete
Listed Below:

21, 25, 63, 65, 67, 69,
72, 3, 76, 80.

Parent Feedback 2 from
PFO2. Contains Discretes
Listed Below:

23, 27, 6k, 66, 68, 70,
71, 75, 78, T9.

Parent Feedback 3 from
PFO1l. Contains Discretes
Listed Below:

29, 31, 33, 35, 37, 39,
b2, W4, Tk, T77.

Parent Feedback 3 from

- PFO2. Contains Discretes
Listed Below:

30, 32, 34, 36, 38, Lo,
b1, 43, 57, 60.

Control Switch Open
Position A

PFO1l. Contains Discretep

£.2.11, D.13
A.2.11, D. 13
A.2.11, D.13
A.2,11, D.13

A.2.17

Al2.17

A.2.17

A.2.17

A.2.17

A.2.17

A.2.17

A.2.17

I/0

1/0
I/0

I/0

I/0

1/0

I/0

I/0

I/0

SBD,CRT,DL

SED, CRT, DL
SBD,CRT,DL
SBD, CRT, DL

§SD,CRT,DL

SSD, CRT, DL

SSD, CRT, DL

SSD,CRT,DL

S$8D,CRT,DL

SSP,CRT,DL

$SD,CRT,DL

SSD,CRT,DL

CSBB_SWITCH BYPASS_ITEM

CSBB_PBD_OPEN_ITEM
CSBB_PBD_STOP_ITEM

CSBE_PBD CLOSE_ITEM

CSSV_SPINB_D100300

CSSV_SPINB_D120300

CSSV_SPINB_D100600

CSSV_SPINB_D120600

CS8V_SPINB D100900

CSSV_SPINB_D120900

CSBB_PFO2_INPUT 1$(8)

V93X581h4x%

V93X%5815%
V93X5816%
V93X5817X
VT72K3221Y

VT72K3220Y

Jeayyiaedg uBisaq pajieyeq WS 140
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TABLE 3.2.1.20-1

Payload Bay Doors (Cont;d)

MODULE DATA LIST

ITEM

DESCRIPTOR

ACT

SOURCE/DESTINATION

HAL NAME

ML

REQT.
SYMBOL

21

Control Switch Open
Position B

A.2.17

T/0

SSD,CRT, DL

CSBB_PFO1_INPUT_2$(8)

VT72K3221Y

uoriealjivedg ubisaq pajierag WS 140 %009
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TABLE

3.2.1.20-1 Payload Bay Doors (Cont'd)

MODULE DATA LIST

# ITEM DESCRIPTOR ACT SOURCE/DESTINATION HAL NAME MML SRE%-OL
22, Control Switch Open 4.2.17 1/0 SSD,CRT,DL CSBB_PFO1_INPUT 1 $(8) VT2K3222Y
Position C
23. Control Switch Open A.2.17 1/0 SSD,CRT,DL CSBB_PFO2_INPUT 2 $(8) V72K3223Y
Position D
2k, Control Switch Close A.2.17 I/0 SSD,CRT,DL CSBB_PFO2_INPUT 1 $(9) VT2K3230Y
Position 4
25. Control Switch Close A.2.17 1/0 SSD,CRT,DL CSBB_PFO1_INPUT 2 $(9) V72K3231Y
Position B
26. Control Switch Close £4.2.17 1/0 SSD,CRT,DL CSBB_PFOL_INPUT 1 $(9) VT72K3232Y
Position C
27. Control Switch Close A.2.17 1/0 SSD,CRT,DL CSBB_PF02_INPUT 2 $(9) VT2K3233Y
Position D
28. PBD Open/Close Feedback | A.2.17 I/0 8SD,CRT,DL
Discretes (Items 29
thru §0)
29. Centerline Latch Group A.2.17 1/0 S8D,CRT,DL CSBB_PFOL_INPUT 3 $(5) V3TX3390Y
5-8 Open Indicator 1
30. Centerline Latch Group A.2.17 1/0 S8SD,CRT,DL CSBB_PF02_INPUT_3 $(5) V37X3391Y
5-8 Open Indicator 2
31. Centerline Latch Group A.2.17 I/0 88D, CRT,DL CSBB_PFO1_INPUT 3 $(6) V37X3395Y
5-8 Close Indicator 1
32, Centerline Latch Group A.2.17 I/0 SSD,CRT,DL CSBB_PFO2_INPUT 3 $(6) V3TX3396Y
5-8 Close Indicator 2
. o=
33. Centerline Latch Group A.2.17 1/0 8SD,CRT,DL CSBB_PFO1_INPUT 3 $(8) V37X3L05Y el
9-12 Open Indicator 1 ’ PC* "?
AR
2 e
3k, Centerline Latch Group A.2.17 I/0 SSD,CRT,DL CSBB_PF02_INPUT 3 $(8) V37X3406Y ’{—2 -
9-12 Open Indicator 2 e -~
S
35. Centerline Latch Group | A.2.17 1/0 $SD,CRT,DL CSBB_PFO1_INPUT 3 $(7) V37X3L00Y Q]
9-12 Close Indicator 1 ; E
= o
36. Centerline Latch Group | A.2.17 I/0 $SD,CRT,DL CSBB_PFO2 INPUT 3 $(7) V37X3401Y Ry
9-12 Close Indicator 2 SR B
) i
: T~
37. Centerline Latch Group A.2.17 1/0 SSD, CRT,DL CSBB_PFO1_INPUT 3 $(3) V37X3330Y |5
1-k4 Open Indicator 1 O
TE
38. Centerline Latch Group A,2.17 1/0 $SD,CRT,DL CSBB_PFO2_INPUT 3 $(3) V3TX3331Y % | =
1~k Open Indicator 2 e -
e
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TABLE  3.2.1.20-1 Payload Bay Doors (Cont'd) MODULE DATA LIST
REQT.
# ITEM DESCRIPTOR ACT SOURCE/DESTINATION HAL NAME MML SYMBOL

39. Centerline Latch Group A.2.17 I/0 88D, CRT,DL CSBB_PFO1_INPUT 3 $(4) V3TX3385Y
1-L Close Indicator 1

ko. Centerline Latch Group | A4.2.17 1/0 88D, CRT,DL CSBB_PFO2_INPUT 3 $(k) V3T7X3386Y
1-L Close Indicator 2

b1, Centerline Latch Group A.2.17 I/0 SSD,CRT ,DL CSBB_PFO2_INPUT 3 $(10) V3TX3415Y
13-16 Open Indicator 1

Lo, Centerline Latch Group 4.2.17 I/0 SSD,CRT,DL CSBB_PFOL_INPUT 3 $(10) V3TX3416Y
13-16 Open Indicator 2

43. Centerline Latch Group | A.2.17 1/0 88D, CRT,DL CSBB_PFO2_INPUT 3 $(9) V37X3410Y
13=16 Close Indicator 1

L. Centerline Latch Group | A.2.1T I/0 SSD,CRT,DL CSBB_PFOL_INPUT 3 $(9) V37X3411Y
13-16 Close Indicator 2

45, Right FWD BHD Latch A.2.17 I/0 SSD,CRT, DL CSBB_PFOL_INPUT 1 $(3) V37%3430Y
Group Open Indicator 1

L6. Right FWD BHD Latch A.2.17 I/0 SSD,CRT,DL CSBB_PFO2_INPUT 1 $(3) V37X3431Y
Group Open Indicator 2 .

L7, Right FWD BHD Latch A.2.17 I/0 SSD,CRT, DL CSBB_PFO1_INPUT 1 $(k) V37X3LL0Y
Group Close Indiecator 1

48. Right FWD BHD Latch A.2,17 1/0 $SD,CRT,DL CSBB_PF02_INPUT 1 $(4) V37X34h1Y
Group Close Indicator 2

k9. Right AFT BHD Latch A.2.17 I/0 SSD,CRT DL CSBB_PFO2_INPUT 1 $(5) V3TX3L50Y
Group Open Indicator 1

50. Right AFT BHD Latch A.2.17 1/0 $SD,CRT,DL CSBB_PFOL1_INPUT 1 $(5) V3TX3451Y
Group Open Indicator 2

51. Right AFT BHD Latch A.2.27 I/0 SSD,CRT,DL CSBB_PFO2_INPUT 1 $(6) V3T7X3L430Y
Group Close Indicator 1

52. Right APT BHD Latch A.2.17 /0 SSD,CRT,DL CSBB_PFOL_INPUT 1 $(6) V37X3k61Y
Group Close Indicator 2

53. Right Door Cpen A.2.17 I/0 SSD,CRT,DL CSBB_PFO1_INPUT 1 $(7) V3T7X3300Y
Indicator 1

5k, Right Door Open A.2.17 1/0 $SD,CRT,DL CSBB_PFO2_INPUT 1 $(7) V37X3301Y
Indicator 2 ’

55. Right FWD BHD Latch A.2.17 I/0 S8D,CRT,DL CSBB_PFO1_INPUT 1 $(1) V37X3L435Y

Group Ready For Closing
Indicator 1

Yoosg
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TABLE 3.2.1.20-i Payload Bay Doors (Cont'd)

MODULE DATA LIST

REQT.
# ITEM DESCRIPTOR ACT SOURCE/DESTINATION HAL NAME MML SYMBOL
56. Right FWD BHD Latch A.2.17 I/0 $SD,CRT,DL CSBB_PF02_INPUT 1 $(1) V37X3436Y
Group Ready For Closing -
Indicator 2
57. Right FWD BHD Latch A.2.17 I/0 8SD,CRT,DL CSBB_PFO2_ INPUT 3 $(1) V3TX3437Y
Group Ready For Closing
Indicator 3
58. Right AFT BHD Latch A.2.17 I/0 SSD,CRT,DL CSBB_PFO1_INPUT 1 $(2) V37X3455Y
Group Ready For Closing
Indicator 1
59. Right AFT BHD Latch A,2.17 I/0 $SD,CRT,DL CSBB_PF02_INPUT 1 $(2) V37X3456Y
Group Ready For Closing
Indicator 2
60. Right AFT BHD Latch A.2.17 I/0 SSD,CRT,DL CSBB_PFO2_INPUT 3 $(2) V37X34577
Group Ready for Closing
Indicator 3
61. Right Door (lose A.2.17 I/0 $SD,CRT,DL CSBB_PFO1_INFUT 1 $(11) V37X3322Y
Indicator 1
62. Right Door Close A.2.17 I/0 $SD,CRT,DL CSBB_PFO2_INPUT 1 $(11) V3TX3303Y
Indicator 2
63. Left FWD BHD Latch A.2,17 1/0 SSD,CRT,DL CSBB_PFO1_INPUT 2 $(3) V37X3320¢Y
Group Open Indicator 1
6h. Left FWD BHD Latch A.2.17 I/0 SSD,CRT,DL CSBB_PF02_INPUT 2 $(3) V37X3321Y o
Group Open Indicator 2 ::
65. Left FWD BHD Latch A.2.17 I/0 SSD,CRT,DL CSBB_PFOL_INPUT 2 $(4) V3TX3330Y
Group Close Indicator 1
66. Left FWD BHD Latch A.2.17 I/0 'SSD,CRT,DL CSBB_PFO2_INPUT 2 $(U4) V37X3331Y
Group Close Indicator 2
67. Left AFT BHD Latch A.2.17 I/0 SSD, CRT, DL CSBB_PFOL_INPUT 2 $(5) V37X3350Y
Group Open Indicator 1
68. Left AFT BHD Latch A.2.17 1/0 $SD,CRT,DL CSBB_PFO2_INPUT 2 $(5) V3T7X3351Y
Group Open Indicator 2
69. Left AFT BHD Latch A.2.17 I/0 SSD,CRT,DL CSBB_PFO1_INPUT 2 $(6) V37X3360Y
Group Close Indicator 1
1
70. Left AFT BHD Latch A.2.17 I/0 $SD,CRT,DL CSBB_PFO2_INPUT 2 $(6) V37X3361Y

Group Close Indicator 2

o et Y A TVNX{)K
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TABLE 3.2.1.20-1 Payload Bay Doors {Cont'a)

MODULE DATA LIST

# ITEM DESCRIPTOR ACT SOURCE/DESTINATION HAL NAME MML Reat.
SYMBOL

71, Left Door Open A.2,17 I/0 SSD,CRT, DL CSBB_PFO2_INPUT_2 $(7) V37X3305Y
Indicator 1 ) )

72. Left Door Open A.2.17 1/0 $8D,CRT,DL CSBB_PFOL_INPUT 2 ${7) V37X3306Y
Indicator 2 ’ -

73. Left FWD BHD Latch A,2,17 1/0 8SD,CRT,DL CSBB_PFOL_INPUT 2 ${1) V37X3325Y
Group Ready For Closing - i
Indicator 1

Th. Left FWD BHD Latch A.2.17 I/0 SSD,CRT DL CSBB_PFO1_INPUT 3 $(1) V3TX3326Y
Group Ready For Closing
Indicator 2

5. Left FWD BHD Latch A.2.17 1/0 SSD,CRT,DL CSBB_PF02_INPUT 2 $(1) V37X3327Y
Group Ready For Closing
Indicator 3

6. Left AFT BHD Latch A.2.17 1/0 $8D,CRT, DL CSBB_PFO1_INPUT 2 $(2) V3TX3355Y
Group Ready For Closing
Indicator 1

7. Left AFT BHD Latch A.2.17 1/0 SSD,CRT, DL CSBB_PFOL_INPUT 3 $(2) V37X3356Y
Group Ready For Closing .
Indicator 2

78. Left AFT BHD Latch A.2.17 1/0 SSD,CRT,DL CSBB_PF02 INPUT 2 $(2) V3TX3357Y
Group Ready For Closing
Indicator 3

9. Left Door Close A.2.17 1/0 SSD,CRT,DL CSBB_PFO2_INPUT 2 $(12) V3TX3307Y
Indicator 1

80. Left Door Close A.2.17 1/0 SSD,CRT,DL CSBB_PFO1_INPUT 2 $12) V37X3308Y
Indicator 2

81. PFl Input Status Word 1 A.2.17 I SSD CSSV_INSTAT D100300

82. PF2 Input Status Word 1 A.2.17 I SSD CSSV_INSTAT D120300

83. PF1 Input Stetus Word 2 A.2.17 1 35D CSSV_INSTAT D100600

8h. PF2 Input Status Word 2 A.2.17 I SSD CSSV__INSTAT_DlQOéOO

85. PFl Input Status Word 3 A.2.17 I 55D CSSV_INSTAT D100900

86. IPF2 Input Status Word 3 A.2.17 I 55D CSSV_INSTAT D120900

uoneary1aadg ubisaq pajieaq WS 140 1009
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TABLE 3.2.1.20-1 Payload Bay Doors (Cont'd)

MODULE DATA LIST

# ITEM DESCRIPTOR ACT SOURCE/DESTINATION HAL NAME MML L
87. Full Execute Flag A.2.11 I ssp éssa_FULL_EX_FLAG
88. Autd Mode Flag 4.2,11,D.27 I s21 CSBB_AUTO_MODE_FLAG
89. Manual MoGe Flag 4.2.11,D.27 I s21 CSBB_MANUAL MODE_FLAG
90. Pow.er On/Off Flag £.2,11,D.29 I SBD CSBB_POWER_ON_OFF_FLAG
91. Special Processes A.2.1Y I SSP CSSV_SP_CURRENT TIME V9IM1999P

Current Time

92. Power On/Off Commands A,2.16 ol $S0,DL

' (Ttems 93 thiu 104)°
93. Power On/Off Command 1A | A.2.16 ¢} $50,DL CSBB_PFO1_OUTPUT 1. $(T) V3TK2000Y
k. Power On/Off Command 1B | A.2.16 0 $50,DL CcSBB_PFO1_OUTPUT 4 $(8) V37K2001Y
95. Power On/Off Command 2A A.2.16O 3 0 $80,DL CSBB_PFO2_OUTPUT 1 $(7) V3TK2002Y
96. Power On/Off Command 2B | A.2.16 ‘a fa 0 $80,DL CSBB_PFO2 OUTPUT_3 $(7) V3TK2003Y
97. Power On/Off Commeand 34 | A.2.16 % % 0 $80,DL CSBB_PFO1_OUTPUT 1 $(8) V3TK200kY
38. Power On/Off Commend 3B | A.2.16 § Lé‘ 0 $80,DL CSBB_PFOL_OUTPUT 3 $(8) V3TK2005Y
99. Power On/Off Command LA 0 $80,DL CSBB_PFO1_OUTPUT 1 $(9) V3TK2006Y
100. Power On/Off Command 4B o .SSO,DL CSBB_PFO1_OUTPUT 3 $(9) V3TK200TY
101. Power On/Off Command 5A 0 $50,DL CSBB_PFO2_OUTPUT 1 $(8) V3TK2008Y
102. Power On/Off Cormand 5B 0 $50,DL CSBB_PF02_OUTPUT 3 $(8) V3TK2009Y
103. Power On/Off Command 64 0 $80,DL CSBB_PF02_OUTPUT 1 $(9) V37K2010Y
1ok, Power On/Off Command 6B 0 $80,DL CSBB_PFO2_OUTPUT U4 $(2) V3TK2011Y
105. PBD Open/Close Commands 0 $80,DL

(Items 106 thruilsy

106. Centerline Latch Group A.2.16 0 5S0,DL CSBB_PFO1_OUTPUT 2 $(5) V3TK2220Y

5-8 Open Ccmmand 1

uonjeayioadg ubisag pajie3ad WS 140 X009
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TABLE 3.2.1.20-1 Payload Bay Doors (Cont'd)

MODULE DATA LIST

Group Open Command 2

# [TEM DESCRIPTOR ACT SOURCE/DESTINATION HAL NAME MML vmEOL

107. Centerline Latch Group | A.2.16 o $50,DL CSBB_PFO2_OUTPUT 2 $(5) V3TK2221Y
5-8 Open Command 2

108. Centerline Latch Group | A.2.16 0 $80,DL CSBB_PFO1_OUTPUT 2 $(6) V37K2230Y
5-8 Close Command 1

109. Centerline Latch Group | -A4.2.16 0 §50,DL CSBB_PF02_OUTPUT 2$(6) . V37K2231Y
5-8 Close Command 2

110. Centerline Latch Group A.2.16 0 $80,DL CSBB_PFOL_OUTPUT 2 $(T) V3TK22L0Y
9-12 Open Command 1 :

111. Centerline Latch Group A.2.16 0 580,DL CSBB_PF02_OUTPUT 2 $(7) V37K2241Y
9212 ‘Open. Command. 2 .

1i2. Centerline Latch Group A.2.16 0 $80,DL CSBB_PFOl_OUTPUT 2 $(8) V37K2250Y

' 9-12 Close Command 1

113. Centerline Latch Group | 4A.2.16 0 $80,DL CSBB_PFO2_OUTPUT 2 $(8) V3TK2251Y
9-12 Close Command 2

11k Centerline Latch Group | A.2.16 o} $S0,DL CSBB_PFC1_OUTPUT 2 $(3) V3TK2200Y
1-4 Open Command 1

i15. Centerline Latch Group A.2.16 o} $50,DL CSBB_PFO2_OUTPUT 2 $(3) V3TK2201Y
1-4 Open Command 2

116. Centerline Latch Group A.2.16 0 $50,DL CSBB_PFOl_OUTPUT 2 $(kL) V37K2210Y
1-k Close Command 1

117. Centerline Latch Group
1-k Close Command 2 A.2.16 0 $S0,DL CSBB_PFO2_OUTPUT 2 $(k4) V37K2211Y

118. Centerline Latch Group 4.2.16 o] $50,DL CSBB_PFO2_QUTPUT 2 $(9) V3TK2260Y
13-16 Open Command 1

119. Centerline Latch Group | 4.2.16 0 580,DL CSBB_PFO1_OUTPUT 2 $(9) V3TKR261Y
13-16 Open Command 2

120. Centerline Latch Group | A.2.16 o} SS0,DL CSBB_PFO2_OUTPUT 2 $(10) V3TK2270Y
13-16 Close Command 1

iz21. Centerline Latch Group A.2.16 0 850,DL CSBB_PFO1_OUTPUT 2 $(10) V37K2271Y
13-16 Close Command 2

122. Right FWD BHD Latch A.2.16 0 $80,DL CSBB_PFO1_OUTPUT 1 (3) V37K2100Y
Group Open Command 1

123. Right FWD BED Latch A.2.16 o $80,DL CSBB_PFO2_OUTPUT 1 $(3) V37K2101Y

yoog
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3.2.1.20-1 Payload Bay Doors (Cont'd)

TABLE MODULE DATA LIST
MML REQT.

# ITEM DESCRIPTOR ACT SOURCE/DESTINATION HAL NAME SYMBOL

12k, Right FWD BHD Latch A.2.16 0 5S0,DL CSBB_PFO1_QUTPUT 1 ${k) V3TK2110Y
Group Close Command 1

125. Right ¥WD BHD Latch A4.2.16 0 S50,DL CSBB_PFO2_OUTPUT_1 $(L) V3TK2111Y
Group Close Command 2

126. Right AFT BHD Latch A.2.16 0 $80,DL CSBB_PFO2_OUTPUT 1 $(5) V37K2120Y
Group Open Command 1

127. Right AFT BHD Latch A.2.16 0 $S0,DL CSBB_PFOL_OUTPUT 1 $(5) V3TK2121Y
Group Open Command 2

128. Right AFT BHD Latch A.2.16 o 580,DL CSBB_PFO2 OUTPUT 1 $(6) V3TK2130Y
Group Close Command 1

129. Right AFT BHD Latch A.2.16 o 880,DL CSBB_PFO1_OUTPUT 1 $(6) V3TK2131Y
Group Close Command 2

130. Right Door Open A.2.16 0 $80,DL CSBB_PFO1_OUTPUT 1 $(1) V3TK2050Y
Command 1

131, Right Door Open A.2.16 0 550 ,DL CSBB_PFO2_OUTPUT 1 $(1) V3TK2051Y

- Command 2

132. Right Door Close 4.2.16 0 $80,DL CSBB_PFO1_OUTPUT 1 $(2) V3TK2060Y
Command 1

133. Right Door Close A.2.16 0 $S0,DL CSBB_PFO2 QUTPUT 1 $(2) V3TK2061Y
Command 2

13k. Left FWD BHD Latch A.2.16 0 $50,DL CSBB_PFO1_OUTPUT 3 $(3) V3TK2150Y
Group Open Command 1

135. Left FWD BHD Latch A.2.16 0 $S0,DL CSBB_PFO2_OUTPUT 3 $(3) V3TK2151Y
Group Open Command 2 -

136. Left FWD BHD Latch A.2.16 0 $80,DL CSBB_PFO1_OUTPUT 3 $(k) V3TK2162Y
Group Close Command 1 ’

137. Left FWD BHD Latch A4.2.16 0 $80,DL CSBB_PFO2_OUTPUT 3 $(k) V3TK2161Y
Group Close Command 2

138. Left AFT BHD Latch A.2.16 0 $80,DL CSBB_PFOL_OUTPUT 3 $(5) V3TK2170Y
Group Open Command 1

139. Left AFT BHD Latch A4.2.16 o $80,DL CSBB_PFO2_OUTPUT 3 $(5) V37K2171Y
Group Open Command 2 [

140. Left AFT BHD Latch A.2.16 0 SS0,DL CSBB_PFO1_OUTPUT 3 $(6) V37K2180Y

Group

Close Command 1

1eaiy1oedg ubisaq pajie}ad WS 140
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3.2.1.20-1 Payload Bay Doors (Cont'd)

Group Open Fail In-
dicator

$(5)

TABLE MODULE DATA LIST
REQT.

# ITEM DESCRIPTOR ACT SOURCE/DESTINATION HAL NAME MML SYMBOL

1h1. Left AFT BHD Latch A.2.16 0 $50,DL CSBB_PFO2_OUTPUT 3 $(6) V3TK2181Y
Group Close Command 2

1k2. Left Door Open A.2.16 0 $S0,DL CSBB_PFO2_OUTPUT 3 $(1) V3TK2070Y
Command 1

143, Left Door Open A.2.16 0 $S0_DL CSBB_PFO1_OUTPUT 3 $(1) V3TK20T7LY
Command 2

. Ahk. Left Door Close 4.2.16 0 SS0,DL CSBB_PFO2_OUTPUT_3 $(2) V3TK208)5Y

Commend 1

145, Left Door Close A.2.16 0 $50,DL CSBB_PFO1_OUTPUT 3 $(2) V3TK2081Y
Command 2

146. PBD Open/Close Fail A.2.11 o CRT,DL
Indicators (Items
14T thru 166)

147, Centerline Latch Group | A.2.11 ) CRT,DL CSBB_OPEN_FAIL INDICATOR V92X0555X
5-8 Open Fail Indicator $(2)

148, Centerline Latch Group | A.2.11 0 CRT,DL CSBB_CLOSE FAIL INDICATOR V92X0551%
5-8 Close Fail Indicatoy $(1)

1ko. Centerline Latch Group | A.2.11 0 CRT DL CSBB_OPEN_FAIL INDICATOR V92X0556X
9-12 Open Fail Indic- $(2)
cator .

150. Centerline Latch Group | A.2.11 0 CRT,DL CSBB_CLOSE_FAIL INDICATOR | V92X0552X
9-12 Close Fail Indi- $(2)
cator

151. Centerline Latch Group A.2.11 0 CRT,DL CSBB_OPEN_FAIL INDICATOR V92X0554XK
1-4 Open Fail Indicator : $(3)

152. Centerline Latch Group | A.2.11 0 CRT,DL CSBB_CLOSE_FAIL INDICATOR V92X055 X
1-4 Close Fail Indic- $(3) '
ator

153. Centerline Latch Group | A.2.11 0 CRT,DL CSBB_OPEN_FAIL INDICATOR V92X055TX
13-16 Open Fail In- $(k)
dicator

15k. Centerline Latch Group | A.2.11 0 CRT,DL CSBB_CLOSE_FAIL _INDICATOR | V92X0553X
13-16 Close Fail $(4) .
Indicator

155. Right FWD BHD Latch A.2.11 0 CRT,DL. CSBB_OPEN_FAIL INDICATOR V92X0531X

¥ood
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TABLE 3.2.1.20-1 Payload Bay Doors {Cont'd)

MODULE DATA LIST

ITEM

DESCRIPTOR ACT SOURCE/DESTINATION HAL NAME MML REQT.
SYMBOL
156. Right FWD BHD Latch A.2.11 0 CRT,DL CSBB_CLOSE_FAIL INDICATOR V92X0530%
Group Close Fail $(5)
Indicator
157. Right AFT BHD Latch A.2.11 0 CRT,DL CSBB_OPEN_FAIL INDICATOR V92X0535%
Group Open Fail $(6)
Indicator
158. Right AFT BHD Latch A.2.11 0 CRT,DL CSBB_CLOSE_FAIL INDICATOR V92X0535%
Group Close Fail $(6)
Indicator
159. Right Door Panel Open A.2.11 0 CRT,DL CSBB_OPEN FAIL INDICATOR V92X0510%
Fail Indicator (7
160. Right Door Panel Close A.2.11 0 CRT,DL CSBB_CLOSE_FAIL_INDICATOR V92X0511X%
Fail Indicator $(1)
161. Left FWD BHD Latch Group| A.2.11 0 CRT,DL CSBB_OPEN_FAIL INDICATOR V92X0516X%
Open Fail Indicator $(8)
162. Left FWD BHD Latch A.2.11 o} CRT,DL CSBB_CLOSE_FAIL INDICATOR V92X0515%
Group Close Fail $(8)
Indicator
163. Left AFT BHD Latch Group| A.2.11 0 CRT,DL CSBB_OPEN FAIL INDICATOR V92X0521%
Open Fail Indicator o= $(9)
164. Left AFT BHD Latch Group| A.2.11 ?3 ! o] CRT,DL CSBB_CLOSE_FAIL INDICATOR V92X0520%
Close Fail Indicator E‘z % $(9)
[z
165. Left Door Panel Open A.2.11 > ) 0 CRT,DL CSBB_OPEN_FAIL INDICATOR V92X0505 <
Fail Indicetor o % $(10Y
166. Left Door Panel Close A.2.11 I “““ 0 CRT,DL CSBB_CLOSE_FAIL INDICATOR V92X0506.
Fail Indicator g $(10)
[
167. Common PBD Fail A.2.16 = o] 8S0,CRT,DL CSBB_COMMON_PBD FAIL V92X0L 90X
Indicator et P INDICATOR
w2
o =
o
O =
168. PBD Open Complete A.2.16 = . 0 SS0,DL CSBB_PFO1_OUTPUT 2 $(1) VT72X3780Y
Indicator 1 E
169. PBD Open Complete A.2.16 0 SS0,DL CSBB_PF02_OUTPUT 2 $(1) VT2X3781Y
Indicator 2
170. PBD Close Complete A.2.16 - o} SS0,DL CSBB_PFOL_OUTPUT 2 $(2) VT2X3785Y
Indicator 1

 [1[1]:]
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TABLE 3.2.1.20-1 Payload Bay Doors (Cont'd)

MODULE DATA LIST

REQT.

Noog

uopesiyisedg ubisaq pajie}aq WS 140

# ITEM DESCRIPTOR ACT SOURCE/DESTINATION HAL NAME MML SYMBOL
17i. PBD Close Complete 4.2.16 ] S50, DL CSBB_PF02_OQUTPUT 2$(2) VT2X3786Y
Indicator 2
172. Control Switch A.2.11, D17 0 SBD CSBB_CONTROL_SWITCH_POS_INDIC
Position Indicator
173. PBD Output Indicator 4.2.11 0 S50 CSBB_PBD_OUTPUT INDICATOR
17h. PBD Switch Indicator 4.2.11 0 CRT CSBB_PBD_SWITCH_IND TEXT V92J0508C
Text
175. PBD Switch Output Status| A.2.11 0 CRT CSBB_PBD_SW_OUT STATUS
176. Latch And Door Status A.2.11 0 CRT
Text (Items 176 thru
185)
177. Centerline Latch 5-8 A.2.11 0 CRT CSBB_C_LCH_5_8 TEXT v9aJgokgac
Text
178. Centerline Latch 9-12 A2.11 0 CRT CSBB_C_LCH 9 12 TEXT V9250493C
Text
179. Centeriine Latch 1-4 A.2.11 0 CRT CSBB_C_LCH_1_k_TEXT voa2JoLokc
Text
180. Centerline Latch 13-16 A.2.11 0 CRT CSBB_C_LCH_13.16 TEXT V92J0495C
Text
181. . Right FWD BHD Latch Text{ A.2.11 0 CRT CSBB_R_FWD_BHD_TEXT V92J0L96C
182. Right AFT BHD Latch Text| A.2.11 o CRT CSBB_R_AFT BHD_TEXT v92J0L98C
183. Right Door Text A.2.11 0 CRT CSBB_R_DOOR_TEXT V92J0503C
k. Left FWD BHD Latch Text | A.2.11 o CRT CSBB_L_FWD_BHD TEXT V92J0L9TC
185. Left AFT BHD Latch Text | A.2.11 0 CRT CSBB_I, AFT BHD_TEXT V9230L99¢C
186. Left Door Text A,2.11 0 CRT CSBB_L_DOOR_TEXT V92J050LC
187. Latch And Door Output A.2.11 0 CRT CSBB_L,_LATCH_DOOR_OUT STAT
Status
188. PBD Display Update A.2.11 0 CRT CSBB_PBD_DISP UPDATE IND
Indicator
189. .Current Latch Groups/ E L SSB_CURRENT LATCH_DOOR_POINTER
Door Pointer
190. Previous Switch Position | E L SSB_PREVIOUS SWITCH_POS
193. Open/Close Feedback E L 558 _OPEN_CLOSE FEEDBACK_INDIC
Indicator
N N
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TABLE

3.2.1.20-1 Payload Bay Doors (Cont'd)

MODULE DATA LIST

# ITEM DESCRIPTOR ACT SOURCE/DESTINATION HAL NAME MML REQT.
S SYMBOL
192, Switch Open Indicator L 8SB _SWITCH OPEN INDICATCR
193. Switch Close Indicator L SSB_SWITCH CLOSE_INDICATOR
19k, Latch/Door Input L S5B_LATCH DOOR_INPUT_PARM 1
Parameter 1
195. Latch/Door Input L S58B_LATCH DOOR_INPUT PARM 2
Parameter 2
196. Latch/Door Input I SSB_LATCH_DOOR_INPUT PARM 3
Parameter 3
197. Latch/Door Inpub L SSB_LATCH_DOOR_INPUT PARM U
Parameter b
198. Latch Computed Value L SSB_LATCH_COMPUTED_VALUE
199. Door Computed Value L - S5B_DOOR_COMPUTED_VATUE
Q
200. Current Latch Groups/ L ‘;d = SSBE_LATCH DOOR_EXPIR TIME
Door Expiration Time 5 g
201. Commands Ensbled Array L E % SSB_COMMANDS ENABLED ARRAY
202. PBD More Work Indicator L — % SSB_PBD_MORE_WORK+IND
—t
203. Timer Constants Array ¢ "; c;d* SSB_TIMER_CONSTANTS ARRAY
20k. Mode Transition Enable/ 0 UL < E: CE1E_OPS_MODE_INEIBITS3
Inhibit Event =3
— P
205 Open/Close Complete Ind. L w o SSB_OPEN_CLOSE_COMPLETE
)
206 Power Disable Indicator L (@) SSB_POWER_DISABLE IND
S :%
=
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Enter

Perform Power

On/Off

Processing

(Fig. 3.2.%.20-]
27)

|

Move Valid
Switch Position
Feedback Para-
meters ‘To Save
Area

Perform Control
Switch Position
Determination
(Fig. 3.2.1.20-
2)

1

Perform PBD
Talkback
(Fig. 3.2.1.20-26)

-

IF Control
Bwitch Position
Indicator #
Previous Control
Switch Position
Ind Or Full Exe-
cute Flag On

Move Remainder
Of Valid Feed-
back Parameters
To Save Area

Perform CRT
Feedback Display
(Fig. 3.2.1.20-
10)

IF Control

Switch Position T
Indicator EQ O

(Stop Position)

Reset Event In
UI Control Tablel
To Allow OPS/

Mode Transition

CALL Mode
Selection

(Fig. 3.2.1.20-
3)

IF PBD Output
Indicator Is
On

CALL Special
Processes Data
Out

(Fig. 3.2.1.11-
1)

Return

Set PBD Out-
put Indicator
To Off

r

13004

uotgeoryioedg uTseq POTTeISd WE IO
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Set FULL
Execute Flag

To Off LE

Set Event In UI
Compool Table
To Inhibit OPS

Mode Transition

IF Auto Mode
Flag And Auto
Mode Select Item
Are On

T

Set Previous
Control Switch
Position Indic.

To Control
Switch Position
Indicator

Perform Auto
Open/Close
Sequence

(Fig. 3.2.1.20-
16)

Figure 3.2.1.20-1, Payload Bay Doors

IF Manual Mode

Flag On And Any
Manual Mode T
Select Item On

Perform Manual
Sequence

(Fig. 3.2.1.20-
22)

CALL Mode
Selection
(Fig. 3.2.1.20-
3) :
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3.2.1.20-19

A

-Figure 3.2.1.20-2. Control Switch Position Determination

3
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TITY OF THE
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ORIGINAL PAGE IS POOR
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Set Switch Open Indicator Equal . A = V72K3222Y
To Logical Expression Of Control B = V72K3221Y
Switch Position Open And Close C = V72K3223Y
Feedback Discretes [(AB)}+(AC)+ [~~~ ~— = — T}D = V72K3220Y
{AD)+(BD)+(CD)}- [(EF)+(EG)+ E = V72K3232Y
(EH)+(FH)+{GH)] ————=—{F = V72K3231Y
l G = V72K3233Y
| H = V72K3230Y
Set Switch Close Indicator Equal l Set Control Switch
To Logical Expression Of Control | Then .Position Indicator To
Switch Position Open_And Close J 21 o {Stop). Set PBD
Feedback Discretes [{(AB}HAC)+ [-—— Switch Indicator
(AD)+(BD)+(CD)] - [(EF)+(EG)+ Text To ‘FAIL". .
(EH)+(FH)+(GH)]
Set Control Switch
, . Position indicator To
IaF SW'tCh. \ Then IF SW'tCh. \ Else 1 (Open). Set PBD
pen Indicator Close Indicator Switch Indicator
Is On / Is On j Text To ‘OP?
. Set Control Switch
Else IF Switch \ Then Position Indicator To
Close Indicator 2 (Close). Set PBD-
Is On / Switch Indicator
Text To ‘'CL’.
Set Control Switch
Eise Position Indicator To
0 (Stop). Set PBD
Switch Indicator
Text To ‘STOP'.
'S—I- .PBhDB Then | |F PBD Stop \ Then | Set Control
St Bypas tom Is On oo Pesiio
ndicator To 0 (Stop) Set Control
Then | Switch Position
Indicator To
Then | Set PBD Control Elso 1 (Open)
IF Any Input Switch Qutput IF PBD Open
§tatus For Control Status To |nva|idi(0n) ltem Is On
Switch Position Open And
Close Feedback Discretes Set Control
Is Invalid (On) . Else Switch Position
Set PBD Control n1r ey OF 1IN Indicator To 2
Else | Sorich Ducon -REPRODUCIML:!-f s POOR (Close)
Status To Valid (Off) ORIGINAL PAGL 1S
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3.2.1.20~ 20

‘ Enter ,

IF Auto \ Perform Auto
Mode Selec Then Mode Select

t
Item Is On / (Fig. 3.2.1.20-4)

Set Previous
Control Switch

Position Indic.
To 0 {Stop Else IF Any Manual Then Perform Manual

Position) Mode Select Mode Select
e Item Is On / (Fig. 3.2.1.20-8)
‘ Return ’

Figure 3.2.1.20-3. Mode Selection
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IF Current ,
Latch GI:OUpS/ CALL Disable 3-2.1-20" 21
IF Auto Then Door Pointer # 0 Unverified .
Mode Flag — ,And Previous Con- Com’m : ds
Is On trol Switch Posi- (Fi 332 1520 8)
y ktion Indic. #0 9. 3.2.1.40
s/ |{Stop)
/ -
/
/ {F Manual Th CALL Disable Set Manual
ya Else Mode Flag il Commands Mode Flag
/ 1s On (Rigure 3.2.1.20-9) " To Off
/ .
/ |
/
. 4 Set Auto
IF Auto Sequence Mode Flag
Has Been Initiated To On
And Previous Switch
Position” Is Not Stop
Set Individual
Latch Group "\
And Door
Fail Indicators
To Off

Set Common
PBD Fail
Indicator
To Off

Set Current
Latch Groups/
Door Pointer
To Zero

Set PBD
Output
Indicator
To On

Figure 3.2.1.20-4. Auto Mode Select
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BOOK: OFT SM Detailed Design Specification

IF Previous.

F Manual \\\
Imodear;:: Then | Control Switch
Is On g ' Position Indic.
4 _~ #0 {Stop)
. P ;
s’
Ve
/ < Else IF Auto Mode
V4 ’ Flag is On
|F 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

Then

Then

CALL Disable
Commands

- (Fig. 3.2.1.20-9)

W/2/19
3.2.1.20-22

CALL Disable

| Commands
~ {Fig. 3.2.1.20-9)

Set Auto
Mode Flag

To Off

Figure 3.2.1.20-56. Manual Mode Select
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S
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GO

IF Previous

= 1 (Open)

Position Indic./

Control Swi tch\

Then

Set Appropriate

Disahled

Entry In Commands
Enabled Array Off
To Indicate Commands

Set PBD
Output
Indicator
To On

( Return ,

Figure 3.2.1.20-6. Disable Unverified Commands

229

Else

Perform Disable
Unverified Open
Commands

(Fig. 3.2.1.20-7)

{Close)

Perform Disable
Unverified Close
Commands

{Fig. 3.2.1.20-8)

4/2h/78°
3.2,1.20-23



1 =

Do Case On
Current Latch
Groups/Door
Pointer

Centerline Latch |
Groups 5-8, 9-12 .

{Groups 14, 13-16

[\

IF Logical Expression
Of Centerline Latch
Group 5-8 Open
Feedback Discretes
(AB) Is False

10/16/79
3.2.1.20-2)

Then

¥

A=V37X3390Y
B=V37X3391Y

Disable Open
Commands For®
Centerline Latch
Group 5-8

|

C=V37X3405Y
D=V37X3406Y

IF Logical Expression
Of Centerline Latch
Group 9-12 Open
Feedback Discretes

Then

(C.D) Is False

Disable Open
Commands For
Centerline Latch
Group 9-12

Centerline Latch

.{Right AFT BHD Latch Group

P

|

IF Logical Expression
Of Centerline Latch
Group 1-4 Open Feed-
back Discretes (A-B)
Is False -

Then

A=V37X3380Y

Disable Open
Commands For
Centerline Latch
Group 1-4

B=V37X3381Y

]

L

C=V37X3415Y
D=V37X3416Y

IF Logical Expression
Of Centerline Latch
Group 13-16 Open:
Feedback Discretes
(C-D} Is Faise

Then

Disable Open
Commands For
Centerline Latch
Group 13-16

Right FWD BHD Latch Group

IF Logical Expression
Of Right FWD BHD
Latch Group Open
Feedback Discretes
(A-B) Is False

Then

Disable Open
Commands For
Right FWD BHD
Latch Group

A=V37X3430Y
B=V37X3431Y

C=V37X3450Y

D=V37X3451Y

IF Logical Expression
Of Right Aft BHD
Latch Group Open
Feedback Discretes
(C-D) Is False

Then

T Y ¥ Y

PBD Right

-1 Door Pane!

Disable Open
Commands For
Right AFT BHD
Latch Group

Disable Open
Commands For
PBD Right Door
Panel

Left FWD BHD Latch Group
Left AFT BHD Latch Group

IF Logical Expression

Of Left FWD BHD Latch

Group Open Feedback
Discretes {A-B) Is Faise

Then

T

Disable Open
Commands For
Left FWD BHD
Latch Group

— -
s reas—————r
A=V37X3320Y
B=V37X3321Y
—

|

C=V37X3350Y
D=V37X3351Y

IF Logical Expression

Of Left AFT BHD Late
Group Open Feedback
Discretes (C-D) Is False

h Then

¥

PBD Left
Door Panel

Disable Open
Commands For
Left AFT BHD
L.atch Group

Disable Open
Commands For
PBD Left Door
Panel

Figure 3.2.1.20-7. Disable Unverified Open Commands
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Do Case On
Current Latch
Groups/Door
Pointer

1

Centefline Latch
Groups 5-8, 9-12

MA=v37x3zesy  _ -~
B=V37X3396Y - ~

10/16/79
3.2.1.20-25

{F Logical Ex-
pression Of Center-
line Latch Group 5-8
Close Feedback Dis-
cretes (A - B)
Is False

Then

Disable Close
Commands For

| Centerline Lateh

Group 5-8

-

-~

IF Logical Ex-

pression Of Center-.
line Latch Group 9-12 Then
Close Feedback Dis-

L

Disable Close

Commands For

Centerline Latch

c=v37x3400Y P cretes (C * D) Group 9-12
D=V37X3401Y'_, -~ Is False
i IF Logical Ex- Disabl
Centerline Latch pression Of Center- Cés;?n:ncc:ilose
Groups 1-4, 13-16 line Latch Group 1- Then s
— —"] Close Feedback Dis- For Centerline
A=V37X3385Y. P cretes (A + B) .Latch Group
B=V37X3386Y _- ~ Is False : 14
— IF Logical Ex- X
C=V37X3410Y .pression Of Center- Disable Close
D=V37X3411Y line Latch Group 13-16 Then | Commands For
' . “— = == 7 =] Close Feedback. Dis- Centerline Latch
oretes (C+ D) Group 13-16
IF Logical Ex- .
Right FWD BHD Latch Group | pression of Disable Close

Right AFT BHD Latch Group

T
A=V37X3440Y —
B=V37X3441Y —~

O,

pression Of Right

Fwd BHD Latch Group\___Then
Close Feedback Dis-

cretes (A - B) .

Commands For
Right FWD BHD
Latch Group

Is False
|

C=V37X3460Y

IF Logical Ex-
pression Of Right
Aft BHD Latch Group Then

T

Disable Close
Commands For

EV37X3461Y ————— Close l:gefitg\;:k Dis- Right AFT BHD
fsreégfs . Latch Group
PBD Right Disable Close
Door Panel Commands For
PBD Right Door
Panel
Left FWD BHD Latch Group g:eslg?é),l‘cngféft ' Disable Close
Left AFT BHD Latch Group Fwd BHD Latch Group Then Commands For
‘-K:——V37X3 - Close Feedback Dis- Left FWD BHD
LE:V37X3§§?\\(’ P SR Latch Group
IF Logical Ex- .
pression Of Left \ Disable Close
Aft BHD Latch Group Then Commands |F-ao|5
- ~1 Close Feedback Dis- Left AFT B
g:\\//g?]);%%gm(/ - cretes (C - D) Is Latch Group
= 1Y " False
PBD Left \ Disable Close
Door Panel Commands For

Figure 3.2.1.20-8. Disable Unverified Close Commands

PBD Left Door
Panel
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Disable All
Commands
To All Latch
Groups And
Door Panels

Set Commands
Enabled Array
To Zero

Set PBD Output
Indicator To On

‘ Return }

Figure 3.2.1.20-9. Disable Commands

1 10/16/79
3.2.1.20- 24



Perform Center-
line Latch Feed-
back Display
{Fig. 3.2.1.20-11),

Perform Right
BHD Latch And
Door Feedback
Display

(Fig. 3.2.1.20-12)

Perform Left
BHD Latch And
Door Feedback
Display

(Fig. 3.2.1.20-13)

Set Qutput
Status For Each
Latch Group
And Door To
Valid (Off)

DO FOR
Each Latch
Group And
Door

IF Any Input Status

For This Latch Group\ Then

Or Door’s Feedback
Discretes Is Invalid
{On)

—tDoor Qutput Status|

Set Latch Group/
To Invalid (On)

Figure 3.2.1.20-10. CRT Feedback Display
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DO FOR
Centerline
Latch Group
58

Set Input Param-
eters 1,2, 3, 4
Equal To Open And
Close Feedback
Parameters C, D, E,
F Respectively

C = V37X3390Y
/A D= V37X3391Y
E = V37X3395Y
F = V37X3396Y

CALL PBD
Latch Status

DO FOR
Centerline
Latch Group
9-12

Set Input Param-
eters 1, 2, 3, 4
Equal To Open And
Close Feedback
Parameters C, D, E,
F Respectively

10/16/79
3.2.1.20-28

- Set Centerline

(Fig. 3.2.1.20-14) | . Text To Com-

Latch Group 5-8

puted Value

C = V37X3405Y

/ D = V37X3406Y

E = V37X3400Y
F = V37X3401Y

CALL PBD
Latch Status

DO FOR
Centerline
Latch Group
14

Set Input Param-
eters 1,2, 3, 4
Equal To Open And
Close Feedback
Parameters C, D, E,
F Respectively

(Fig. 3.2.1.20-14)

- Latch Group
- 9-12 Test To
_Computed Value

Set Centerline

C = V37X3380Y

/ D = V37X3381Y

E = V37X3385Y
F = V37X3386Y

CALL PBD
Latch Status

DO FOR
Centerline
Latch Group
13-16

Set Input Param-
eters 1, 2, 3, 4
Equal To Open And
Close Feedback -
Parameters C, D, E,
F Respectively

(Fig. 3.2.1.20-14)

Set Centerline
Latch Group -4
Text To Com- .
puted Value

C = V37X3415Y

/ D = V37X3416Y

E = V37X3410Y
F = V37X3411Y

CALL PBD

Latch Status
(Fig. 3.2.1.20-14)

Figure 3.2.1.20-11, Centerline Latch Feedback Display

Set Centerline
Latch Group
13-16 Text To
Computed Value




10/16/79

3.2.1,20-29

A ¢ = V37x3430Y
/ ‘D = V37X3431Y
E = V37X3440Y
/ F = V37X3441Y
/
/ :
: Set Input Param- / ‘Set Right Fwd
DO FOR | eters 1.2, 3, 4 / CALL PBD .BHD Latch Group
Right Fwd BHD -1 E Latch Status —— |
qual To Open And (Fig. 3.2.1.20-14) . Text To Com-
Latch Group Close Feedback 9. S.& 1. puted Value
Parameters C, D, E,
F Respectively
4 C=v37X3450Y
/| D=Vv37x3451Y
/ .E = V37X3460Y
F = V37X3461Y
/
/
/ ‘ .
Set Input Param- Set Right Aft
%%O'—&% BHD | eters 1‘? 2,3, 4 / 'E'A'l-'ﬁLgBD BHD Latch Group
Latch Grou Equal To Open And ateh Status Text To Com-
a P Close Feedback (Fig. 3.2.1.20-14) puted Value
Parameters C, D, E,
F Respectively
E = V37X3300Y
F = V37X3301Y
G = V37X3435Y
"H = V37X3436Y
| = V37X3437Y
J = V37X3455Y
/ K = V37X3456Y
L = V37X3457Y
/ | m = v37x3302Y
/ | N=v37X3303Y
/
./
DO FOR 3¢t Input Parameters | CALL PBD Set PBD Right
ST 1,23, qual To :
Right Door Logical Expressian Of Door Status Door Text To
Panel Right BHD Latch Groups (Fig. 3.2.1.20-15) Computed Value
Ready For Latch Feed-

back Discretes And Right
Door Open And Close
Feedback Discretes As
Follows:

1. (EF)

2. (GH)+HI)+(GD

3. (JK}H(KL)+(JL)

4, (MN)

Figure 3.2.1.20-12. Right BHD Latch And Door Feedback Display

NG



DO FOR
Left Fwd BHD
Latch Group

Set Input Param-
eters 1,2, 3, 4

Equal To Open And

Close Feedback

Parameters C, D, E,

F Respectively

'C = V37X3320Y
D = V37X3321Y
E = V37X3330Y
F = V37X3331Y

. 10/16/79

3.2.1.20"‘30

DO FOR
Left Aft BHD
Latch Group

Set Input Param-
eters 1, 2, 3, 4

Equal To Open And

Close: Feedback

Parameters C, D, E,

F Respectively

CALL PBD
Latch Status
(Fig. 3.2,1.20-14)

'Set Le.ft Fwd
.BHD Latch Group
Text To Com-

puted Value

C = V37X3350Y

D = V37X3351Y
E = V37X3360Y
F = V37X3361Y

DO FOR

Left Door Panel

Set Input Parameters
1,2, 3, 4 Equal To
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)+(H)+(G1)
3. (JK)H(KL)+{JL)
4. (MN)

Call PBD
Latch Status
(Fig. 3.2.1.20-14)

Set Left Aft

.BHD Latch Group

Text To Com-

‘puted Value

E = V37X3305Y
F = V37X3306Y
G = V37X3325Y
H = V37X3326Y
| = V37X3327Y
J = V37X3355Y

K =V37X3356Y

L = V37X3357Y
M = V37X3307Y

‘N = V37X3308Y

CALL PBD-
Door Status
(Fig. 3.2.1.20-15)

Set PBD Left
Door Text To
Computed Value

Figure 3.2.1.20-13. Left BHD Latch And Door Feedback Display




10/16/79

3.2.1.20-31

Enter IF
Then)  input Param- Set Computed
eters 3 And 4 Are Value Top"IOP'
Both Off
Set Computed
Value To ?
IF \
Input Param- Then 3‘3“‘;"?‘:’““"
1F F Else]  eters 3 And 4 Are Blank
Input Param- Input Param- Both Off anks
eter 1 1s On ter 2 Is On /
Else IF \
Return Input Param-
) oter 2 Is On IF Set Computed
—_— Input Param- Value To
eters 3 And 4 Are Blanks
Both Off
1IF 1F Set Computed
LElse Input Param- Then Input Param- Then Value To
eter 3 Is On / eter 4 Is On ‘cL’
Set Computed Set Computed
Else]  value To Els Value To
Blanks Blanks

Figure 3.2.1.20-14. PBD Latch Status
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Enter

10/16/79

3.2.1.20~32

IF
n Then
ted Then] Input Param- Then Set Computed Set Computed.
\S/Zﬁuceo-?g’ l:‘?: eters 2, 3, And 4 Value To ‘OP’ Value To ‘CL'
Are All Off
IF Else IF \ Then {F Then IF Elsel et Computed
Input Param- Input Param- Input Param- Input Param- Value To ‘RDY’
eter 1 Is On eter 2 Is On / eter 3 Is On ster 4 Is On a
Else IF Then Set Computed
Return Input Param- Value To
eter 4 |5 Off Blanks
iF Set Computed
LElse}  Tnput Param. Then Value To
eter 4 Is Off Blanks

Figure 3.2.1.20-15. PBD Door Status




e

/

Groups/Door

=1 {Open Position)

{F Control ! Set Auto Mode 5
Then § Switch Position Then | IF Current Latch \ Then | CALL Disable Flag And Auto Set PBD Display
Indicator = 1 Groups/Door Commands Mode Select Item Update
DO UNTIL Set PBD {Open Position) Pointer=6 / (Fig. 3.2.1.209) To Off To On
PBD More More Work
Work ind.= Ot ind. To Off l
k A
opell:to Ei Increment Current Set PBD More
IF Control Perform Complete? ¢ Latch Groups/ —— Work ind. To
Switch Position Open ———— Door Pointer By 1 On
indicator=1 Feedback
{Open Position) (Fig. 3.2.1.
20-17)
IF Current ) Set Auto Mode 5
- Th CALL Disable Set PBD Display
Perform Else f Latch Groups/ "4 Commands SzgeA;Teguzm Update Indicator
Close {Close)| Door Pointer (Fig. 3.2.1.20-9) To On
Feedback =t / To OFf
{Fig. 3.2.1. i .
20-18) 1
(l;(::to Eise |Decrement Current Set PBD
=3 IF Open/Close \ ] Complete? Latch Groups/Door ¥org Work Ind.
bt Feedback indicator Pointer By 1 o On
[ep] is On f
et
lord
£ 3 —
o ! {\F Commands {F Common Set Current Latch
< ("S Eise | For Current Then PBD Fail Then | Perform Enable Groups/ Door Set PBD Output
e e Latch Groups/ Indicator C‘gmn%a;c:s 20-19) Expiration Time = Indicator To On
R:J en] Door Not Enabled Not Enabled {Fig. 3.2.1.20- Special Processes
? o Current Time + Timer
il e ! Value For Current
= — 1 Check Cormands Latch Groups/Door
et *‘< Enabled Array
2 o i S
= ~
<o IF Special Proces-
O 3 Eise | 5% Current Time> \ p,q |IF Control Switch \ Then Poe;zrrgai?et
l=v Ranl Current Latch Position Indicator "
= Indicators
=3

Expiration Time

Is There A
Fail Condition?

Enabte Common

For Annunciation

PBD Fait Indicator

(Fig. 3.2.1.20-20)

Perform Set

Else ] Close Fail

(ciose)

CALL Disable
Unverified
Commands

(Fig. 3.2.1.20-6)

Indicators

(Fig. 3.2.1.20-21)

Figure 3.2.1.20-16. Auto Open/Close Sequence
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IF Current
Latch Groups/
Door Pointer
=0

DO CASE On \
Current Latch

1

Set Current
Latch Groups/!

Door Pointer
To 1

Centerline Latch

Groups 5-8, 9-12

,10/16/79
3.2.1.20~ 34

Centerline Latch
Groups 1-4, 13-16

Set Open/Close Feedback
Indicator To Value Of
Logical Expression Of
Centerline Latch Group

5-8, 9-12 Open Feedback

Discretes (A-B)-(C-D)

Latch Group

Set Open/Close Feedback
Indicator To Value Of
Logical Expression Of
Centerline Latch Groups
1-4, 1346 Open Feedback
Discretes (A-B)-(C-D)

e R

A=V37X3390Y
'B=V37X3391Y
C=V37X3405Y
D=V37X3406Y

hocas comors o of

A=V37X3380Y
B=V37X3381Y
C=V37X3416Y
D=V37X3416Y

Right FWD BHD Latch
Group; Right AFT BHD

Groups/Door
Pointer

PBD Right
Door Panel

Set Open/Close Feedback
Indicator To Value Of
Logical Expression Of
Right FWD BHD And
Right AFT BHD Latch
Groups Open Feedback
Discretes (A-B)-(C-D)

A=V37X3430Y
B=V37X3431Y
C=V37X3450Y
D=V37X3451Y

Set Open/Close Feedback
Indicator To Value Of
Logical Expression Of
Right Door Panel Open -
Feedback Discretes {A-B)

mcs cncce ovecze cond

A=V37X3300Y
B=V37X3301Y

Left FWD BHD Latch
Group; Left AFT BHD

Latch Group

PBD Left

Door Panel

Set Open/Close Feedback
Indicator To Value Of
Logical Expression Of
Left FWD BHD And Left
AFT BHD Latch Groups
Open Feedback Discretes
(A-B)-(C-D)

A=V37X3320Y
B=V37X3321Y
C=V37X3350Y
D=V37X3351Y

Set Open/Close Feedback
Indicator To Value Of
Logical Expression Of
Left Door Panel Open
Feedback Discretes (A-B)

Figure 3.2.1.20-17. Open Feedback
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A=V37X3305Y
B=V37X3306Y




{F Current —\
Latch Groups/
Door Pointer /
=0

)  Latch Groups/|
Door Pointer

(Set Current

‘To 6

DO CASE On
Current Latch

Pointer

\

Centerline Latch
Groups 5-8, 9-12

/10/16/79
3.2.1.20- 35

Centerline Latch
Groups 1-4, 13-16

Set Open/Close Feedback
Indicator To Value Of
Logical Expression Of
Centerline Latch Groups
5-8, 9-12 Close Feedback
Discretes (A B) - (C - D)

A = V37X3395Y
B = V37X3396Y
C = V37X3400Y
D = V37X3401Y

Right Fwd BHD
Latch Group;
Right Aft BHD
Latch Group

Set Open/Close Feedback
Indicator To Value Of
Logical Expression Of
Centerline Latch Groups
1-4, 13-16 Close Feedback
Discretes (A - B) * (C+ D)

A = V37X3385Y
B = V37X3386Y
C = V37X3410Y
D = V37X3411Y

Groups/Door /(

IF Open/Close

Feedback Ind.= On

And Current Latch

Groups/Door Point
=3 0r b

er

PBD Right
Door Panel

Set Open/Close Feedback
Indicator To Value Of
Logical Expression Of
Right Fwd BHD And
Right Aft BHD Latch
Groups Close Feedback
Discretes (A - B) - (C - D)

e s v e

A = V37X3440Y
B = V37X3441Y
C = V37X3460Y
D = V37X3461Y

Perform Door
Feedback
(Fig. 3.2.1.20-25)

b =

Left Fwd BHD
Latch Group; .
Left Aft BHD
Latch Group

-Set Open/Close Feedback

Indicator To Value Of
Logical Expression Of
Right BHD Latch Groups
Ready For Latch Feedback
Discretes And Right Door
Close Feedback Discretes
(AB + AC + BC) * (DE +
DF + EF) - .

\

A = V37X3435Y
B = V37X3436Y
C = V37X3437Y
D = V37X3455Y
E = V37X3456Y
F = V37X34867Y

PBD Left
Door Panel

Set Open/Close Feedback
Indicator To Value Of
Logical Expression Of Left
Fwd BHD And Left Aft
BHD Latch Groups Close
Feedback Discretes
(A-B)-(C-D)

A = V37X3330Y
B = V37X3331Y
C = V37X3360Y
D = V37X3361Y

Set Open/Close Feedback
Indicator To Value Of
Logical Expression Of

Left BHD Latch Groups
Ready For Latch Feedback
Discretes And Left Door
Close Feedback Discretes
(AB + AC + BC) * (DE +
DF + EF) -

Figure 3.2.1.20-18. Close Feedback

ot

A = V37X3325Y
B = V37X3326Y
C = V37X3327Y
D = V37X 3365Y
E = V37X3356Y
F = V37X3357Y




DO CASE On
Current Latch
Groups/Door
Pointer

Centerline Latch
Groups 5-8, 9-12

Centerline Latch
Groups 1-4, 13-16

Right Fwd BHD
Latch Group; Right
Aft BHD Latch
Group

PBD Right
Door Panel

Set Appropriate En
try In Commands
Enabled Array On
To Indicate Com-
mands Enabled

Set Appropriate En-|
try In Commands
Enabled Array Off
To Indicate Com-

Left FWD BHD
Latch Group; Left
Aft BHD Latch
Group

- 10/16/79
3.2.1.20-—_36

Disable Close Com-

mands And Enable
Open Commands
For Centerline Latch
Groups 5-8, 9-12

Disable Qpen Com-
mands And Enable
Close Commands

" For Centerline Latch

Groups 58, 9-12 .

Disable Close Com-
mands And Enable
Open Commands
For Centerline Latch
Groups 1-4, 13-16

Disable Open Com-
mands And Enable
Close Commands
For Centerline Latch
Groups 1-4, 13-16

Disable Close Com-
mands And Enable
Open Commands
For Right BHD
Latch Groups

Disable Open Com-
mands And Enable
Close Commands -
For Right BHD

.Latch Groups

mands Disabled

PBD Left
Door Panel

. Figure 3.2.1.20-19. Enable Commands

Disable Close Com-
mands And Enable
Open Commands
For PBD Right .
Door Panel

Disable Open Com-
mands And Enable
Close Commands
For PBD Right
Door Panel

Disable Close Com-
mands And Enable
Open Commands
For Left BHD
Latch Groups

Disable Open Com-
mands And Enable
Close Commands
For Left BHD
Latch Groups

Disable Close Com-
mands And Enable
Open Commands
For PBD Left
Door Panel

iF Control \
Switch Position Then
Indicator = 1
(Open)
Else
(Close)
IF Control
Switch Position Then
Indicator = 1
(Open)
Else
(Close)
IF Control
§ Switch Position Then
Indicator = 1
(Open) :
Else
(Close)
{F Control \
Switch Position Then
Indicator = 1
(Open)
Else
{Close)
IF Control \
Switch Position Then
Indicator = 1 -
{Open)
Else
{Close)
iF Control \
Switch Position Then
Indicator = 1
(Open)
Else
(Close)

12

Disable Open Com-
mands And Enable
Close Commands
For PBD Left
Door Panel




DO CASE On
Current Latch
Groups/Door
Pointer

- L/2h/78
T 3.2.1.20-37

-1 = Centerline Latch IF Logical Expression Set Centerline
Groups §5-8, 9-12 Of Centerline Latch Group Then Latch Group 5-8
1 58 Open Feedback Open Fail
_—"" | Discretes (A-B) Is Faise Indicator On
A= V37X3390Y
B = V37X3391Y
—— =1 'IF Logical Expression Set Centerline
- Of Centerline Latch Group Then | Latch Group 9-12
C = V37X3405Y 9-12 Open Feedback ' Open Fail
D = V37X3406Y Discretes (C-D) Is False indicator On
2= Centerline Latch LF Logical Expression Set Centerline
Groups 1-4, 13-16 Of Centerline Latch Group Then Latch Group 1-4
1-4 Open Feedback ] Open Fail
/// Discretes (A'B) Is False = f " Indicator On
_“
A = V37X3380Y
B = V37X3381Y .
T ——=1 |F Logical Expression Set Centerline
I Lo Of Centerline Latch Group Then b atch Group 13-16
C = V37X3415Y 13-16 Open Feedback Open Fail
D = V37X3416Y Discretes (C-D) Is False Indicator On
3 = | Right Fwd BHD
'| Latch Group -
Right Aft BHD ‘IF Logical Expression Set Right Fwd
Latch Group Of Right Fwd BHD Latch Then | BHD Latch Group
Group Open Feedback Open Fail
=1 Discretes (A-B) Is False . { Indicator On
A = V37X3430Y
B = V37X3431Y
S " {F Logical Expression Set Right Aft
— T Of Right Aft BHD Latch BHD Latch Group
C = V37X3450Y Group Open Feedback Open Fail
D = V37X3451Y Discretes (C-D) s False Indicator On
4 = | PBD Right Set Ri
ght Door
Door Panel Panel Open Fail
Indicator On
5 = | Left Fwd BHD
Latch Group
Left Aft BHD IF Logical Expression Set Left Fwd
Latch Group Of Left Fwd BHD Latch Then | BHD Latch Group
Group Open Feedback - Open Fail
- -~ Discretes (A-B) Is False Indicator On
e
A = V37X3320Y
B = V37X3321Y
— =1 IF Logical Expression Set Left Aft
— - Of Left Aft BHD Latch Then | BHD Latch Group
C = V37X3350Y Group Open Feedback Open Fail
D = V37X3351Y Discretes (C°D) Is False Indicator On
6 = | PBD Left
Door Panel Set Left Door

Panel Open Fail
Indicator On

Figure 3.2.1.20-20. Set Open Fail Indicators

L¢3



Pointer

Centerline Latch
Groups 5-8, 9-12

IF Logical Expression

Of Centerline Latch Then

DO CASE On
Current Latch
Groups/Door

hW/2h/78
3.2.1.20-33

Set Centerline
l.atch Group 5-8

1} Group 5-8 Close Feedback Close Fail
’,/" Discretes (A-B) Is False Indicator On .
e o e,
A = V37X3395Y: ]
B = V37X3396Y!
Tm——= _ .-~ IF Logical Expression Set Centerline
- = .
rem— Of Centerline Latch Then Latch Group 9-12
C = V37X3400Y Group 9-12Close Feedback Close Fail
D = V37X3401Y Discretes (C-D) Is False : Indicator On
TS N S VAN LIRS
Centerline Latch IF Logical Expression Set Centerline
Groups 1-4, 13-16 Of Centeriine Latch Then Latch Group 1-4
: Group 1-4 Close Feedback Close Fail
’_//‘ Discretes (A-B) Is False Indicator On
P i
A = V37X3385Y
B = V37X3386Y
— IF Logical Expression Set Centerline
= Of Centerline Latch Then Latch Group 13-16§
C = V37X3410Y Group 13-16 Close Feedback Close Fail
D = V37X3411Y Discretes (C:D) Is False Indicator On
Right Fwd BHD
Latch Group ’
Right Aft BHD IF Logical Expression Of Set Right Fwd
Latch Group Right Fwd BHD Latch Then §BHD Latch Group
Group Close Feedback Close Fail o
’/,—-" Discretes (A-B) Is False Indicator On
o —
A = V37X3440Y
B = V37X3441Y
S C———— .
//" {F Logical Expression Set Right Aft
— Of Right Aft BHD Latch Then 2 BHD Latch Group
C = V37X3460Y Group Close Feedback Close Fail
D = V37X3461Y Discretes {(C-D) Is False Indicator On
| SR,
PBD Right ]
Door Panel Set Right Door
Panel Close Fail
Indicator On
Left Fwd BHD
Latch Group
Left Aft BHD IF Logical Expression Set Left Fwd
Latch Group Of Left Fwd BHD Latch Then [ BHD Latch Group
Group Close Feedback Close Fail
/// Discretes (A-B) Is False Indicator On
-—-—-—‘
A = V37X3330Y
B = V37X3331Y
‘ _.—"1 |F Logical Expression Set Left Aft
‘ - Of Left Aft BHD Latch Then ¥ BHD Latch Group
C = V37X3360Y Group Close Feedback Close Fail
D = V37X3361Y Discretes (C-D) Is False indicator On

PBD Left
Door Panel

Set Left Door
Panel Close Fail
Indicator On

Figure 3.2.1.20-21. Set Close Fail indicators
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IF Control \ Perform

Switch Position Then | Manual

Indicator = 1 Open :
{Open Position)/ (Fig 3.2.1.20-23)

Set Previous Con- Pert
trol Switch Posi- Else Nf" Ol’fln

tion Indicator To ) Clzr::a ,
Control Switch Po- ose 0% o
sition Indicator (Fig 3.2.1.20-24)

Set PBD
Qutput Indi-
cator To On.

Figure 3.2.1.20-22. Manual Sequence
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“Then

IF Manual \
Mode Select

1tem 4 On

IF Manual

Then

Disable Close Com-
mands And Enable
Open Commands
For Centerline
Latch Group 5-8

Mode Select
ftem 5 On

IF Manual

Then

Disable Close Com-
mands And Enable
Open Commands
For Centerline
Latch Group 9-12

Mode Select
Item 6 On

IF Manual
Mode Select

Then

Disable Close Com-
mands And Enable
Open Commands
For Centerline
Latch Group 1-4

[

"/
AN
Item 7 On J//
\

1F Manual
Mode Select

Then

Disable Close Com-
mands And Enable
Open Commands
For Centerline
Latch Group 13-16

Item 8 On

{F Manual
Mode Select

Then

Disable Ciose Com-
mands And Enable
Open Commands
For Right Fwd
BHD Latch Group

Item 90n

IF Manual

Then

Disable Close Com-
mands And Enable
Open Commands
For Right Aft
BHD Latch Group

Mode Select
ltem 10 On /

IF Manual \
Mode Select

Then

Disable Close Com-
mands And Enable
Open Commands
For PBD Right
Door Panel

ltem 110n

IF Manual
Mode Select

Then

Disable Close Com-
mands And Enable
Open Commands
For Left Fwd
BHD Latch Group

ltem 12 On

IF Manual

Then

Disable Close Com-
mands And Enable
Open Commands
For Left Aft

BHD Latch Group

Mode Select
Item 13 On /

Disable Close Com-
mands And Enable
Open Commands
For PBD Left
Door Panel

Figure 3.2.1.20-23. Manual Open

24
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IF Manual \ )
Mode Select Then

Disable Open Com-
mands And Enable
Close Commands

Item.4 On .

ro—

IF Manual

Then

For Centerline
Latch Group 5-8

Disable Open Com-
mands And Enable

Mode Select
Iltem 5 On |

e

IF Manual
Mode Select

Then

Close Commands
For Centerline
Latch Group 9-12

Eisable Open Com-
mands And Enable
Close Commands

Item 6 On /

—————

|F Manual
Mode Select

Then

For Centerline
Latch Group 1-4 |

Disable Open Com-
mands And Enable
Close Commands

item 7 On

 ——

IF Manual

Then

For Centerline
Latch Group 13-16

Disable Open Com-
mands And Enable
Close Commands

Mode Select
Item 8 On

I

Then

For Right Fwd
BHD Latch Group

Disable Open Com-
'mands And Enable

IF Manual \
Mode Select
Item 9 On /

prmre—

iF Manual

Then-

Close Commands
For Right Aft
BHD Latch Group

Disable Open Com-
mands And Enable

Mode Select
Item 10 On

|F Manual
Mode Select

Then

Close Commands
For PBD Right
Door Panel

Disable Open Com-
mands And Enable
Close Commands

Item 11 On

IF Manual
Mode Select

Then

For Left Fwd
BHD Latch Group

Disable Open Com-
mands And Enable
Close Commands

IF Manual
Mode Select

Item 12 On /

Then

For Left Aft BHD
Latch Group

Disable Open Com-
mands And Enable

ltem 13 On

T
(.i.:\.‘

.15 POOR,

i? ' f Wby 10

247

Close Commands
For PBD Left Door
Panel

Figure 3.2.1.20-24. Manual Close
T
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UIF Current” T\

Latch Groups/
Door Pointer
=3

Set Open/Close Feedback
Indicator To Value Of

. Logical Expression Of
" Right Door Panel Close
. Feedback Discretes

. (A.B)

oet Open/Close Feedback' -

Indicator To Value Of

- Logical Expression Of

Left Door Panel Close
Feedback Discretes
(A.B)

IF Open/Close
Feedback Ine.
= orf

" PBD Fail Indi-
. cator For

Enable Common

Annunciation

|

A = V3TX3302Y
- —~—~ B = V37X3303Y
A = V3TX3307Y
—— — - B = V37X3308Y

IF Current
Latch Groups/
Door. Pointer =

3

- Set Right Door

Panel Close

© Fail Indicator

On
Increment Set Left
Current Latch Door Panel
Groups/Door Close Fail
Pointer Indicator On

il

CALL Disable
Unverified
Commands
(Fig.
3.2.1.20-6)

Figure 3.2.1.,20-25. Door Feedback
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Set PBD Open And
Close Complete
Indicators To Off

IF All PBD Latch

Group And Doors
Computed Text

Value = '0OP'
(Doors Fully
Open?)

Set Open Com-
plete Indicator

To ON

IF All PBD Latch
Group And Doors
Computed Text T

IF Open/Close

10/16/79
3.2,1.20-43

Complete Ind. No
Equal 1 {Any T
Change Since Last

Set PBD Output
Indicator To On

Computed?)

Set Open/Close
Complete Ind.
To 1 (Fully Opend

Value = 'CL'
(Doors Fully
Closed?)

Set Close
Complete
Indicators To On

IF Open/Close

Complete Ind.
Not Equal 2 (Any \ T
Change Since Last

Set PBD Output

4 Indicator To On

Computed?)

Set Open/Close
Complete Ind.
To 2 (Fully Closed)

REPRODUC
ORIGINAL

Figure 3.2.1.20-26.

IF Open/Close

Complete Ind. No
Equal 0 (Any ot
Change Since Last

Set PBD Output
[ndicator To On

Computed?)

oI ITY

PAGH 15 POOR

PBD Talkback

oF THE




)
%7

IF Power
Disable Ind.
is on

Set Bits OFF in
Applicable Bit
Masks for Power
On/Off 'B'
Cormands

Set Power
Disable Ind.
To Off

Set PBD

IF Power
On/Off Flag

Is On

Set Bits On in
Applicable Bit
Masks for Power
On/Off 'B'
Commands

Output
.Indicator To Onj

Set Power

Set PBD Output
On/Off Flag Tndicator
To Off To.0n

IF Power

FIGURE 3.2.1.20.-27.

N\

On Select
Item Set

POWER ON/OFF PROCESSING

Set Power
On/Off
Commands
To On

Set Power
On/Off
Commands
To Off

w4-02°T*2'E 8%8d

6L/91/0T
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3.2.1.21 Standby Water Coolant Loop Control (SSS_STAND_ﬂgQ_COOL)

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. Control Interface - The Standby Water Coolant Loop Control module is
CALL'ed by the Special Procegses Executive once every two seconds.

Invocation: CASS SSS_ﬁTAND_ﬁEO COOL

b. Inputs - Inputs to this module are'specified in Table 3.2.1.21-1.

c. Process Degcription - The control flow for this module is shown in
Figure 3.2.1.21-1. 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. TIf the pump indicator is on, the pump indicator is turned
off, the pump ON/OFF command indicators 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 command 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
and the pump indicator is turned off. This causes the commands to
turn on the pumps to be enabled on the first execution of this module.
There is no OPS cleanup processing.

The 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.

e

d. Outputs - Outputs from this module are specified in Table 3.2.1.21-1.

e. Module References -~ None

f. Module Type and Attributes

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

g. Template References

D INCLUDE TEMPLATE CSS_COT ‘Constants Table (COT) - values
D INCLUDE TEMPLATE CSS_SPOB Special Processes Output Buffer
D INCLUDE TEMPLATE CSS_SP _CMT Specilal Processes CMT

Y
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h.  Error Handling - None

i, Constraints and Assumptions -~ None
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TABLE 3.2.1.21-1 Standby Water Coolant Loop Control

MODULE DATA LIST

# ITEM DESCRIPTOR _ ACT SOURCE/DESTINATION HAL NAME ML SvMBOL
1. SP Current Time A4.2.11 I sSSP CSSV_SP_CURRENT TIME V91M1999P
2. Control Timer A.2.11, D.23 1/0 s21 CSLV_CONTROL_TIMER
3. Pump Indicator A.2.11, D.23 I seI CSLB_PUMP_ON/OFF
'8 Pump Command Indicators A.2.16 0 880
(Items 5-7)
5. Loop 1 Pump A 4.2.16 0 S50 CSLB_LOOP1A V61K2611Y
6. Loop 1 Pump B A.2.16 0 SS0 CSLB_LOOP1B V61K2613Y
7. Loops 2 Pump 4.2.16 0 550 CSLB_LOOP2 Y61K2711Y
8. X TIME A.2.12, D.12 I ST™ CSLV_OFF_TIME V92WO64OC
<H20 Coolant Loop Cycle
Time)
9. Y TIMRE 4.2.12, D.12 T STM

(HQO Coolant Loop Pump
ON TIME)
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‘ ‘Enter > Then SET
Pump Indicator
= Off

SET Pump Command
Indicators Off

® Loop 1 Pump A = Off
e Loop 1 Pump B = Off
o lLoop 2 Pump = Off

SET Control Timer
= SP Current Time
+ (X Time « 60)

IF SP T IF
Current Time = hen | Purpp
Control Timer ’ Indicator
= ON
Else SET
Pump Indicator
= ON

SET Pump Command
Indicators ON

@ Loop 1 Pump A =0ON
‘e Loop 1 Pump B =ON
@ Loop 2 Pump = ON

SET Control Timer

Return = SP Current Time
+ (Y Time o 60)

{Figure 3.2.1.21-1. Standby Water Coolant Loop Control
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3.2,1.22 Antenna Management (SSM_ANT MGMT)

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
Executive once every two seconds.

Inputs - Inputs to this module are specified in Table 3.2.1.22-1.

Process 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/0 status of each AM discrete input is checked. If valid, that
discrete is moved to a save area; otherwise the save area is not over-
layed. A1l subsequent references to these discretes are from the
save area, thereby ensuring that only valid (no I/0 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
gtored for later use.

3. The roll and pitch loock angles to each TDRS are computed.

The next primary function to execute is S-band Antenna Management.
This function performs the following processes:

1. The quad antenna selected and the hemi antenna selected at the
RF switches are determined. If any input parameter for 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 computations, the previous output
from that computation is retained and given an invalid parameter
status indicator.

2. The current ground site is determined based on the ground site

select item entry from the AM display and on the ground site
table.

A55
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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.

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".

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.

Depending on the target selected, either the S-band quad antenna
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

visibility results from the TDRS computations.

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.

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. :

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.

Ekcept where otherwise stated, all of the functions within AM use the
latest good update of the input parameters without making any attempt
to ascertain thelr current validity.

There is no OPS initialization or cleanup processing.

¥Rendevous radar is not supported until OFT 3.

P
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Outputs - Outputs from this module are specified in Table 3.2.1.22-1:

Module References - None

Module Type and Attributes

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

Template Referenceg -

D INCLUDE TEMPLATE CSS_COT Constants Table (COT)-Values

D INCLUDE TEMPLATE CSS_SPINB Special Processes Input Buffer (SPINB)
D INCLUDE TEMPLATE CSS_SPOB Special Processes Output Buffer

D INCLUDE TEMPLATE CS8S_DDT Display/Downlist Table

D INCLUDE TEMPLATE CSM_AM CMT Antenna Management Display Parameters

D INCLUDE TEMPLATE CS8Z_ICC_CMT - ICC Input Buffers and Flags

-D INCLUDE TEMPLATE CSS_SP _CMT Special Processes CMT

D INCLUDE TEMPLATE CZ2 COMMON UI/FCOS Shared Compool ;

D INCLUDE TEMPLATE CZ1l COMMON System Services Common Compool ;

Error Handling - None

) 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 Antenns Management MODULE DATA LIST

# ITEM DESCRIPTOR ACT SOURCE/DESTINATION HAL NAME ML S‘YE,\%-OL
1 Geocentric Horizon E L SSM_GEO_HORTZON 5o
2 Geocentric Barth Radius B c CSMK' GEO_EARTH RAD a
3 Orbiter Position Vector A.2.11 I GNC CSMV_ORB_POS ﬁa
b Orbiter X Position A.2.11 1 GNC CSMV_ORB_POS$1 V9SEO155C Ry
5 Crbiter ¥ Position A.2.11 I Gle CSMV_ORB_POS$2 V9SHO156C Ry
6 Orbiter Z Position A.2.11 I GNC CSMV_ORB_P0S$3 V9SHO157C By,
7 Sine of Pitch Angle E L SSM_SIN_PTCH Sin®
8 Sine of Yaw Angle E . L SSM_SIN_YAW Sind
9 Sine of Roll Angle E L SSM_SIN ROLL Sind
10 Cosine of Pitch Angle E L SSM_COS_PTCH Cos @
11 Cosine of Yaw Angle E L 38M COS_YAW Cos ¥
12 Cosine of Roll Angle E L SSM_COS_ROLL Cos ¢
13 Orbiter Pitch Angle A.2.11 I GNC CSMV_ORB_PTCH V95L3887C 9
1k Orbiter Yaw Angle A.2.11 I GNC CSMV_ORB_YAW v951.3888¢C $
15 Orbiter Roll Angle A.2.11 I GNC CSMV_ORB_ROLL V95L3889C ¢
16 Coordinates Transformati¢n E L SSM_TRANSFORMATION MATRIX Mg

matrix
16a Orbiter Pitch Rate A.2.11 I GNC CSMV_ORB_PTCH RATE V95R3897C q
16b Orbiter Yaw Rate A.2.11 I GNC CSMV_ORB_YAW_RATE V9SR3898C r
16c Orbiter Roll Rate A.2.11 I GNC CSMV_ORB_ROLL_RATE V95R3899C P
164 | Attitude COmpénsation

Delay Time A.2.12, D.12 I STM cSMy_ATT_COMP_TIME V9OWL013C t
16e | Clocktime E I Sys 8/W CLOCKTIME V9IMI999P GMT
16r | Delta Time E L SSM_DELTA TIME At
16g Attitude Compensation

Matrix E L SSM_ATT_COMP_MATRIX M,

ooa
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MODULE DATA LIST

Rasters :

d00d ST I9Vd TVNIDIHNO
JHL d0 AL ITGIDAGOM I

TABLE
MML REQT.
# ITEM DESCRIPTOR ACT SOURCE/DESTINATION HAL NAME SYMBOL
17 Line-of-8ight Vector E L SSM_TDRS_LOS
to TDRS
18 Line-of-Sight Unit E L SSM_TDRS_UNIT LOS$(2:%)
\ Vector to East TDRS
!
19 Line-Of-8ight Unit E L SSM_TDRS_UNIT LOS$(1:%)
Vector to West TDRS
20 Line-of-sight Roll
Angle to East TDRS- A.2.18 0 CRT CSMV_TDRS_LOS_ROLL_RAS$Z V92HL06LC Ey
Rasters
21 Line-of-Sight Roll Angle A.2.18 0 CRT CSMV_TDRS_LOS_ROLL RAS$1 V92H1066C Wy
to West TDRS-Rasters
22 Line-of-Sight Pitech
Angle to East TDRS A.2.18 o CRT CSMV_TDRS_LOS_PTCH_RAS$2 VO2H1065C B,

%008

wng-”aads ufiisag paue;a(j NS 140
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TABLE

3.2.1.22-1 Antenna Management (Cont'd)

MODULE DATA LIST

# ITEM DESCRIPTOR ACT SOURCE/DESTINATION HAL NAME MML SYES,;'OL
23 Line-of-Sight Pitch
Angle to West TDRS- A.2.18 0 CRT CSMV_TDRS_LOS_PTCH_RAS$1 ‘
_TDRS_LOS_PTCH ] V92E1067C
Rasters T Wy
ol Total Number of Daily = L "
Rotations since TDRS 5SM_OMEGA_DELTA T WAL
Ascending Node crossing
25 Time of East TDRS
Ascending Node Crossing | . #-2.12, D.32 I STM, SUL CSMV_TDRS_TIME_ASC_NODES% V92W1020C GMT
26 Time of West TDRS .
Ascending Node Crossing A.2.12, D.32 I STM | SUL CSMV_TDRS_TIME_ASC_NODE$1 V92W1i027C GMTNw
27 M50 to Body Quat Time A.2.31 I GNC CSMV_M50_ BODY_QUAE_TIME V90W2310C GMT
28 Geocentric Latitude E L SSM_TDRS_GEO_LAT @
of TDRS
29 Geocentric Longitude E L SSM_TDRS_GEQ_LONG X
of TDRS
30 Inclination of East I sT™, SUL CSMV_TDRS_INCL$2 V92H1017C i
TDRS Orbital Plane 4.2.12, D.32 SE
31 Tnclination of West A.212, D.32 AT STM, SUL CSMV_TDRS_INCL$1 V92H1025C iy
TDRS Orbital Plane =N - s
=5
32 Fractional Part of E Qf L SSM_FRACTION ROTATION v
Uncompleted Rotation = ” -
Z P
33 | Longitude of East TDRS a.2.12. B.32 E Ei I STM, SUL CSMV_TDRS_LONG_ASC_NODE$2 V92H1015C .
Ascending Node T c N
O]
R
3k Longitude of West TDRS A.2.12, D.32 = oI STM, SUL CSMV_TDRS_LONG_ASC_NODE$1 V92H1023C N
Ascending Node ot
“ g
35 East TDRS Position 4.2.18 s :”;3 0 CRT, DL CSMV_TDRS_POS$(2:%) Ter
— .
Vector o ¢
a
36 West TDRS Position Vector  A.2.18 aviE: “RRe CRT, DL CSMV_TDRS_POS$(1:%) Tow
SF
37 East TDRS X Position A.2.18 9 =0 CRT, DL CSMV_TDRS_P0OS$(2:1) V92H1073C Tk
. =w Rt .
38 East TDRS Y Position A4.2.18 £ o CRT, DL CSMV_TDRS_P0S$(2:2) V92H107A4C Tovs
39 East TDRS Z Position A.2.18 ° CRT, DL CSMV_TDRS_POS$(2:3) V92H1075C Toom
T
Lo West TDRS X Position A.2.18 ° CRT, DL CSMV_TDRS_P0S$(1:1) V92H10T6C oxw
L1 West TDRS Y Position A.2.18 0 CRT, DL CSMV_TDRS_POS$(1:2) V92H107TC T
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TABLE 3.2.1.22-1 Antenna Management {Cont'd)

MODULE DATA LIST

# ITEM DESCRIPTOR ACT SOURCE/DESTINATION HAL NAME MML SSSEbL
b2 West TDRS Z Position A.2.18 0 CRT, DL CSMV_TDRS_POS$(1:3) V92H1078C T
43 East TDRS Position A.2.12, D.32 I STM , SUL CSMV_TDRS_POS_MAG$2 V92H1001C Tog
Vector Magnitude
il West TDRS Position A.2.12, D.32 I STM, SUL CSMV_TDRS_POS_MAG$1 V92H1003C Toy
Vector Magnitude
s
L5 TDRS Elevation From E L SSM_TDRS_ELEV_VERT
Vertical
e
46 TDRS Elevation above B L SSM TDRS_ELEV_HORIZ
Horizon
X
g TDRS Visibility sabove A.2.12, D.12 I STM CSMV_TDRS_VIS V92H1006C .
Horizon
48 East TDRS in View A.2.18 0 CRT, DL CSMB_TDRS_IN_VIEW$2 V92X1060X
Indicator
k9 West TDRS In view 4.2.18 0 CRT, DL CSMB_TDRS_IN VIEW$1 V92X1061X
Indicator
50 Line-of-Sight Computa— E L
tions Call List
51 Line-of-Sight Vector E L SSM_TGT_LOS Ds
to Target ]D
G
52 Line-of-Sight Unit E L SSM_TGT UNIT LOS Ly
Vector
53 Line-of-Sight Unit E L SSM_TGT UNIT LOS$1 Ly
Vector X~Component
5k Line-of-Sight Unit E L SSM_TGT UNIT L0S$2 Ly
Vector Y-Component
55 Line-of-Sight Unit E L SSM_TGT UNIT LOS$3 L,
Vector Z-Component
56 Line-of-Sight Roll E L SSM_TGT_ROLL_DEG Lg
Angle to Target-Degrees
57 Line-of-Sight Pitch E L SSM_TGT PTCH_DEG Lg
Angle to Target-Degrees
58 | Line-of-Sight Roll E L SSM_TGT ROLL RAS €y

Angle to Target Rasters
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3.2.1.22-1 Antenna Management {Cont'd)

MODULE DATA LIST

73

TABLE
REQT.
# ITEM DESCRIPTOR ACT SOURCE/DESTINATION HAL NAME MML SYMBOL
59 Line-of-Sight Pitch E L 8EM _TGT PTCH_RAS ( )Y
Angle To Target-~Rasters
60 Orbiter Position Vector | E L 5SM_ORB_POS_MAG IRGI
Magnitude
61 Orbiter Unit Vector B L SSM_ORB_UNIT By
R
[Be
62 TDRS Index E L SSM_TDRS_INDEX
63 Line-of-Sight Roll Anglel A.2.18 0 CRT,DL CSMV_TDRS_LOS_ROLL_DEG$2 V92H106LC L ®
To East TDRS - Degrees
i ) Qw
64 Line-of-Sight Roll Angle]l A.2.18 =} = 0 CRT,DL CSMV_TDRS_LOS_ROLL_DEG$1 V92H1066C L b
To West TDRS - Degrees fseg} v}
G w3
i N
65 Line-of-Sight Pitch A.2.18 =z O 0 CRT ,DL CSMV_TDRS_LOS_PTCH_DEG$2 V92H1065C LB
Angle To East TDRS - e §2
Degrees ol C%
66 Line-of-Sight Pitch A.2.128 > o 0 CRT ,DL CSMV_TDRS_LOS_PTCH DEG$1 V92H1067C Le
Angle to West TDRS - [ Neal
De =t
grees g
pomt !
67 Ku-Band TDRS Select A.2.11 T ~ I SAM CSMB_KUBAND_TDRS SEL
Item g Q
=
68 Previous Ku-Band TDRS E - L SSM_KUBAND_PREV_TDRS_SEL
Select Item 52 ’_’ﬁ
oV pig
69 TDRS Selected For A.2.18 = 0 CRT,DL CSMV_KUBAND TDRS_SELECTED v9231052C
Ku-Band
70 TDRS Used For Ku-Band E L SSM_KUBAND TDRS_USED
71 TDRS Not Last Selected E L SSM_KUBAND_TDRS_NOT LAST SEL
For Ku-Band
T2 TDRS Selection Call List| E T
TDRS Select Item E L SSM_TDRS_SEL
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TABLE

3.2.1.22-1 Antenna Management (Cont'd)

MODULE DATA LIST

Y
(v

>

2

g

&

# ITEM DESCRIPTOR ACT SOURCE/DESTINATION HAL NAME MML REQT.
SYMBOL
Tk TDRS Select Auto E L SSM_TDRS_SEL$1
75 TDRS Select West E L SSM_TDRS_SEL$3
76 Previous TDRS Select E L SSM_TDRS_PREV_SEL
Item
T7 Previous TDRS Select E L SSM_TDRS__PREV_SEL$1
Auto
78 TDRS Selected E L SSM_TDRS_SELECTED
79 GNC Pointing Flag A.2.11 I/0 _ GNC/CRT, DL CSMB_GNC_POINTING V93X6859%
80 Range To GNC Target A.2.18 o] CRT,DL CSMV_KUBAND_RANGE V7UU2651T R
81 Ku-Band Range Command A.2.16 0 SS0 CSMV_KUBAND_RANGE_CMD V7LU2651T
82 Line-of-Sight Unit E L SSM KUBAND TGT_LOS L
Vector To Ku-Band Target B,A
83 Line-of-Sight Unit Vec- | E L SSM_KUBAND_TGT_LOS$1 Ly
tor To Ku-Band Target :
X~Component
8k Line-of-Sight Unit Vec- | B L SSM_KUBAND_TGT LOS$2 Ly
tor To Ku-Band Target .
Y-Component
85 Line-of-Sight Unit Vec- | E L S5M_KUBAND_TGT LOS$3 L,
tor To Ku-Band Target
Z-Component
86 GNC Target Vector A.2.11 I GNC CSMV_GNC_TGT_VEC FXB
YB
ZB
87 GNC Target Vector
X-Component A.2.11 I GNC CSMV_GNC_TGT VEC$L V95SH3893C Xy
\\‘
®° :
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TABLE

3.2.1.22-1 Antenna Management {(Cont'd)

MODULE DATA LiST

# ITEM DESCRIPTOR ACT SOURCE/DESTINATION HAL NAME MML REQT
SYMBOL
88 GNC Target Vector A.2.11 I GNC CSMV_GNC_TGT VEC$2 V95H3894C A
Y-Component
89 GNC Target Vector A.2.11 I GNC CSMV_GNC_TGT_VEC$3 V95H3895C 25
Z-Component
90 Ku-Band Bias Correction| A.2.12,D.32 I ST™, SUL CSMV_KUBAND BIAS MATRIX M, 5
Matrix
91 Ku-Band Bias Correction | A.2.12,D.32 I STM, SUL CSMV_KUBAND BIAS MATRIX$(1,1) v92U1034C
Matrix Element 1-1
92 Ku-Band Bias Correction | A.2.12,D.32 T STM,SUL CSMV_KUBAND BIAS_MATRIX$(1,2 )} V92U1035C
Matrix Element 1-2
93 Ku-Band Bias Correction| A.2.12,D.32 I STM,SUL CSMV_KUBAND_BTAS_MATRIX$(1,3) V92U1036C
Matrix Element 1-3
ol Ku-Band Bias Correction | A.2.12,D.32 I ST™, SUL CSMV_KUBAND BIAS MATRIX$(2,1)
Matrix Element 2-1 g% p=s
S =
95 Ku-Band Bias Correction | A.2.12,D.32 = g I STM,SUL CSMV_KUBAND BIAS_MATRIX$(2,2)| veauloklc
[Pl - -
Matrix Element 2-2 jude 5§
ZH
96 Ku-Band Bias Correction j A.2.12,D.32 > I STM, SUL CSMV_XUBAND BIAS MATRIX$(2,3)| vgeulokac
Matrix Element 2-3 = - - T
rix emen’ - Y
P
97 Ku-Band Bias Correction | A.2.12,D.32 g I STM,SUL CSMV_KUBAND BTAS_MATRIX{3,1)]| v92uioksc
Matrix Element 3-1 e
ot
98 Ku-Band Bias Correction | A.2.12,D.32 =R 1 STM, SUL CSMV_KUBAND_BIAS MATRIX$(3,2)| voouiokéc
Matrix Element 3-2 et i<
LA
99 Ku-Band Bias Correction | 4.2.12,D.32 - SR STM,SUL CSMV_KUBAND BIAS_MATRIX$(3,3)i V92U10LTC
Matrix Element 3-3 62 —d
100 Ku~Band Roll Look Angle | A.2.18 %5 EEA o CRT,DL CSMV_KUBAND ROLL VTLH2648T Ly
To Target —<
101 Ku-Band Roll Angle A.2.16 0 $S0 CSMV_KUBAND ROLL,_CMD VTLH26L8T
Command
102 Ku-Band Pitch Look Angle| A.2.18 0 CRT,DL CSMV_KUBAND PTCH VTL4H2650F Le
To Target
103 Ku-Band Pitch Angle A.2.16 o $80 CSMV_KUBAND PTCH_CMD VTLH26507
Command
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TABLE 3.2.1.22-1 Antenna Menagement (Cont'd)

MODULE DATA LIST

# ITEM DESCRIPTOR ACT SOURCE/DESTINATION HAL NAME MM L gfﬁgbL
104 Ku-Band Steering Switch A.2.17 T SSD CSSV_SPINB_D10080201$k4 VTLX25877
GPC Acq Indicator-input
location
104A |KU-Band Steering Switch A.2.17 I/0 SSD/CRT, DL CSMB_KUBAND_STEERING GPC_ACQ
GPC Acqg Indicator
105 Acquisition Sequence E L SSM_KUBAND ACQ_SEQ
Flag
106 TDRS Used For Ku-Band
Last Cycle E L SSM_KUBAND TDRS_USED_LAST
107 TDRS West Select Discrete| 4.2.16 0 $S0,CRT,DL CSMB_KUBAND_TDRS_WEST_SEL_CMD | VT4X2633J
108 TDRS East Select Discrete 4.2.16 0 $80,CRT,DL CSMB_KUBAND TDRS_EAST SEL CMD | VTiX2632J
109 Detect Flag-input location A.2.17 I 38D CSSV_SPINB D10080202$2 VTL4X2602T
109A |{Detect Flag A.2.17 I/0 SSD/CRT,DL CSMB_KUBAND_DETECT
110 GNC Pointing Flag Last
Cycle E L SSM_GNC_POINTING LAST CYCLE
111 Search-Initiate Discrete | !.2.16 0 850 CSMB_SEARCH_INT CMD VThK2631J
112 Search-In-Progress Flag E L SSM_SEARCH_IN PROGRESS
113 Time to Initiate Search E L SSM_SEARCH_INIT TIME
11k Special Processes Current
Time A.2.12 I sSSP CSSV_SP_CURRENT TIME
115 X-Second Delay A.2.12,D.12 I ST CSMV_KUBAND X _SEC_DELAY V92W1010C
116 Search Discrete-input
location A.2.17 I SSD CSSV_SPINB_D10080202$1 VT4X2601F
116A |Search Discrete A.2.17 1/0 SSD/CRT, DL CSMB_KUBAND_SEARCH _DISC
117 Search Discrete Previous
Cycle B L SSM_KUBAND_SEARCH_LAST CYCLE
118 AM ICC Input Buffer A.2.11,D.15 I. GNC CSMV_AM_ICC
119  [AM ICC Enable Flag E 0 U/1 ENABLE _AM_DATA MSG
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TABLE

3.2.1.22-1 Artenna Management (Cont'd)

MODULE DATA LIST

# ITEM DESCRIPTOR ACT SOURCE/DESTINATION HAL NAME MML REQT.
SYMBOL
120 S-Band TDRS Select Item| A.2.11 I SAM CSMB_SBAND_TDRS SEL
121 Previous S-Band TDRS B L $SM_SBAND_PREV_TDRS_SEL
Select Ttem
122 TDRS Selected For S- A.2.18 o] CRT,DL CSMV_SBAND TDRS_SELECTED V92J1055¢C
Band
123 Auto S-Band Select A.2.11 I SAM CSMB_SBAND_AUTO_SEL$1 V93X5625%
Enabled
12k Quad Verification Fail A.2.16 0 CRT,DL CSMB_SBAND_ QUAD_VERIF FAIL V92X1049X
Indicator
125 Hemi Verification Fail A.2.16 0 CRT,DL CSMB_SBAND_HEMI_VERIF FAIL V92X1050%
Indicator
126 S-Band Quad Selected A.2.17 I SSb
Discretes
127 S-Band Quad S1A Selected A.2.1T I $SD CSMB_SBAND_QUAD_SEL_A VTLXT0TOE a
128 S~Band Quad S1B Selected A.2.17 I SSD CSMB_SBAND_QUAD SEL B VTLXTOT2E b
Q=
129 S-Band Quad S2A Selected A.2.17 Ei 55 I SSD CSMB_SBAND_QUAD_SEL C VTLXTOTLE c
Q=
= QO
130 S-Band Quad S2B Selected| A.2.17 éi ) I SSD CSMB_SBAND_QUAD_SEL D VTLXTOT6E a
-3
131 S-Band Quad S3A Selected] A.2.17 = I SSD CSMB_SBAND_QUAD_SEL E VT4XTOT8E e
= >+ _QUAD_SEL |
o
132 S-Band Quad S3B Selected| A.2.17 g; iég I SSD CSMB_SBAND_QUAD SEL_F VTLXTO80E £
= TS
133 S-Band Quad ShA Selected| A.2.17 o o I SSD CSMB_SBAND _QUAD SEL G VTLXTOB2E g
o= - - T T
fan)
\J.\ =~
134 S-Band Quad SLB Selected| A.2.17 Eﬂ o I SSD CSMB_SBAND_QUAD SEL H VTLXTO8LE h
o
(S}
135 S-Band Quad Transponder A.2.17 I SSD CSMB_SBAND_QUAD SEL L VTLXUT80E 1
1 Selected - .
136 S-Band Quad Transponder | A.2.17 I sSSP

2 Selected

CSMB_SBANT_QUAD_SEL_M

VTLXLTE1E
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TABLE

3.2.1.22-1 Antenna Management (Cont'd) MODULE DATA LIST
REQT.
# ITEM DESCRIPTOR ACT SOURCE/DESTINATION HAL NAME MML SYMBOL
137 S-Band Quad Preemp High | A.2.17 I 88D CSMB_SBAND_QUAD SEL_K VTLXLTTIE n
Selected
138 S-Band Quad Preamp Low A.2.17 I SSD CSMB_SBAND QUAD_SEL_P VTLXLTT78E bs)
Selected
139 S~Band Hemi Selected A.2.17 I SSD
Discretes
140 S-Band Hemi S5A Selected A.2.17 I SSD CSMB_SBAND_HEMI_SEL J VTLX66T5E J
1kl S-Band Hemi S5B Selected| A.2.17 I SsD CSMB_SBAND_HEMI_SEL K VTUX66T6E k
1he 5~Band Hemi Transmitter A.2.17 I SSD CSMB_SBAND_HEMI_SEL Q V7LX6120E q
-1 Selected
143 S-Band Hemi Transmitter A.2.17 I SSD CSMB_SBAND_HEMI_SEL R V7LX6121E r
2 Belected
bk S~-Band Quad S1A Selected A.2.17 I SSD CSMB_SBAND_QUAD_SEL_A STATUS
Status
1L5 S-Band Quad S1B Selected] A.2.17 I SSD CSMB_SBAND_QUAD SEL B STATUS
Status
146 S-Band Quad S2A Selected| A.2.17 I SSD CSMB_SBAND_QUAD SEL_C_STATUS
Status
1kt S-Band Quad S52B Selected| A.2.1T I S8D CSMB_SBAND_QUAD SEL D _STATUS
Status ‘
1k8 S-Band Quad S3A Selected| A.2.17 I SSD CSMB_SBAND_QUAD_SEL_E STATUS
Status
1k9 S5-Band Quad S3B Selected] A.2.17 I SSD CSMB_§BAND_QUAD_SEL_F_STATUS
Status
150 S-Band Quad ShA Selected| A.2.17 I SSD CSMB_SBAND_QUAD_SEL_G_STATUS
Status
151 S-Band Quad S4B Selected| A.2.17 I 88D CSMB_SBAND_QUAD_SEL_H_STATUS
Status
152 S=Band Quad Transponder : A.2.17 I SSD CSMB_SBAND QUAD_SEL_L STATUS
1 Selected Status
153 S-Band Quad Transponder | A.2.17 I SSD CSMB_SBAND_QUAD_SEL_M STATUS
2 Selected Status

Yood
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TABLE 3.2,1.22-1 Antenna Management (Cont'd)

MODULE DATA LIST

# ITEM DESCRIPTOR ACT SOURCE/DESTINATION HAL NAME MML R BOL
15k S-Band Quad Preamp High [ A.2.17 I $SD CSMB_SBAND_QUAD_SEL_N_STATUS
Selected Status
155 S-Band Quad Preamp Low | A.2.17 1 SSD CSMB_SBAND_HEMI_SEL_P_STATUS
Selected Status
156 S-Band Hemi S5A A.2.17 I SSD CSMB_SBAND HEMI_SEL J_STATUS
Selected Status
157 S-Band Hemi S5B Selected| A.2.17 I SSD CSMB_SBAND HEMI_SEL_K STATUS
Status
158 S-Band Hemi Transmitter | A.2.17 I 8SD CSMB_SBAND _HEMI SEL_Q_ STATUS
1 Selected Status
159 S-Band Hemi Transmitter | A.2.17 I SSD CSMB_SBAND HEMI_SEL_R_STATUS
‘2 Selected Status
160 'S~Band Quad Selected A.2.18 0 CRT CSMV_SBAND_QUAD_SELECTED V92J1057C
161 S-Band Quad Selected A.2.18 0 CRT CSMV_SBAND_QUAD SELECTED
Status STATUS
162 S~Band Hemi Selected A.2.18 0 CRT CSMV_SBAND_HEMI_SELECTED V92J1056¢
163 S-Band Hemi Selected A.2.18 0 CRT CSMV_SBAND_ HEMI_SELECTED_
Status STATUS
164 S-Band Site Select Next { A.2.11 1/0 SAM/CRT CSMB_SBAND_SITE SEL$2 V93X5622%
165 S-Band Site Select Auto | A.2.11 0° CRT CSMB_SBAND SITE_SEL$1 V93X5620%
166 Current Site Pointer E L SSM_CURRENT SITE PTR
167 Sine of Site Visibility | E L SSM_SIN_SITE VIS sin E
168 Site Visibility Above A.2.12,D.12 I ST™ CSMV_SITE VIS_ABOVE_HORIZON | V92H1005C E
Horizon
169 Site Selected Flag E L SSM_SITE SEL FLAG
1694 | Site In View Flag 4.2.18 0 CRT,DL CSMB_SITE IN_VIEW
170 Site Counter E L SSM_SITE_CTR
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TABLE 3.2.1.22-1 Antenna Management (Cont'd)

MODULE DATA LIST

# ITEM DESCRIPTOR ACT SOURCE/DESTINATION HAL NAME VML REQT.
SYMBOL

171 Site Irhibit Flags A.2.12,D.12 I STM CSMB_SITE_INH

172 Site 1 Inhibit Flag A.2.12,D.12 I STM CSMB_SITE_INH$(1:) V92X09T76X

173 Site 2 Iphibit Flag A.2.12,D.12 I STM CSMB_SITE INH$(2:) V92X09TTX

1Tk Site 3 Inhibit Flag A.2.12,D.12 I STM CSMB_SITE_INH$(3:) V92X0978X

175 Site 4% Inhibit Flag A.2.12,D.12 I STM CSMB_SITE INH$(L:) V92X0979X

176 Site 5 Inhibit Flag A.2.12,D.12 I STM CSMB_SITE INH$(S:) V92X0980X%

177 Site 6 Inhibit Flag A.2.12,D.12 I STM CSMB_SITE_INH$(6:) V92X0981X

178 Site 7 Inhibit Flag A.2.12,D.12 I ST™ CSMB_SITE INH$(T:) V92X0982%

179 Site 8 Inhibit Flag A.2.12,D.12 I STM CSMB_SITE_INH$(S:) V92X0983K

180 | Site 9 Inhibit Flag 4.2.12,D.12 I STM CSMB_SITE INH$(9:) V92X098LX

181 Site 10 Inhibit Flag A.2.12,D.12 I STM CSMB_SITE INH$(10:) V92X0985X

182 Site 11 Inhibit Flag A.2.12,D.12 T STM CSMB_SITE INH$(11:) V92X0986X

183 Site 12 Inhibit Flag A.2.12,D.12 I STM CSMB_SITE_INH$(12:) V92X0987X

184 Site 13 Inhibit Flag 4.2.12,D.12 I STM CSMB_SITE INH$(13:) V92X0988%

185 Site 14 Inhibit Flag A.2.12,D.12 I STM CSMB_SITE INH$(1k:) V92X0985X

185a Site 15 Inhibit Flag A.2.12,D.12 I STM CSMB_SITE..INH$(15:) V92X0990%

1850 Site 16 Inhibit Flag A.2.12,D.12 I STM CSMB_SITE INH$(16:) V92X0991X

186 Line-of-8ight Vector To

Site E I SSM_SITE_LOS i)

g
gl
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TABLE 3.2.1.22-1 Antenna Management (Cont'd)

MODULE DATA LIST

# ITEM DESCRIPTOR ACT | SOURCE/DESTINATION HAL NAME MML G
187 Site Vectors A.2.11 1 CSMK_SITE POS
188 Site 1 Vector A.2.11 I CSMK_SITE POS$(1:%) T,
189 Site 1 Vector X-Compon- | A.2.11 I CSMK_SITE P0S$(1:1) v9o8U5001C
ent
190 Site 1 Vector Y-Com- A.2.11 I CSMK SITE P0S$(1:2) V98U5002¢
ponent
191 Site 1 Vector Z-Com- A.2.11 I CSMK_SITE_P0S$(1:3) V98U5003¢C
ponent
192 Site 2 Vector A.2.11 I CSMK_SITE_POS$(2:%) T,
193 Site 2 Vector X-Com- A.2.11 I CSMK_SITE_P0S$(2:1) V98U5035C
ponent
19k Site 2 Vector Y-Com- A.2.11 I CSMK_SITE POS$(2:2) V98U5026C
ponent
195 Site 2 Vector Z-Com- A.2.11 I CSMK_SITE P0S$(2:3) v98U5097C
ponent
196 Site 3 Vector A.2.11 I CSMK_SITE_POS$(3:%*) T,
197 Site 3 Vector X-Component A.2.11 I CSMK_SITE POS$(3:1) v98U5009C
198 Site 3 Vector Y-Com- A.2.11 I CSMK_SITE POS$(3:2) v98U5010C
ponent
199 Site 3 Vector Z-Com- A.2.11 I CSMK_SITE POS$(3:3) v98US0L1C
ponent
200 Site L Vector A.2.11 I CSMK_SITE POS$(L:*) T,
201 Site L Vector X-Com- A.2.11 I CSMK_SITE POS$(L:1) v98U5013C
ponent
202 Site 4 Vector Y-Com- A.2.11 I CSMK_SITE_POS$(L:2) v98U5014C
ponent
203 Site 4 Vector Z-Component A.2.11 I CSMK_SITE_POS$(L:3) V98U5015C
20k Site 5 Vector A.2.11 I CSMK_SITE_POS$(5:%) T
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TABLE  3.2.1.22-1 Antenns Management (Cont'd) MODULE DATA LIST
# ITEM DESCRIPTOR ACT SOURCE/DESTINATION HAL NAME MML gsaLbL
205 Site 5 Vector X-Component A.2.11 I CSMK_SITE POS$(5:1) V98U501TC
206 Site 5 Vector Y-Com~ A.2.11 I CSMK_SITE P0S$(5:2) V98U5018C
ponent
207 Site 5 Vector Z-Component A4.2.11 I CSMK_SITE POS$(5:3) V98U5019C
208 Site 6 Vector A.2.11 I CSMK_SITE POS$(6:%) T,
209 Site 6 Vector X-Componeny A.2.21 I CSMK_SITE_POS$(6:1) V98U5021C
210 Site 6 Vector Y-Componeny A.2.11 I CSMK_SITE POS$(6:2) V98US022C
211 Site 6 Vector Z-Componeny A.2.11 I CSMK_SITE_POS$(6:3) V98U5023¢
212 Site 7 Vector 4.2.11 I CEMK_SITE POS$(T7:*) T,
213 Site T Vector X-Component A.2.11 I CSMK_SITE POS$(7:1) V98U5025C
21k Site 7 Vector Y-Componeny A.2.11 T CSMK_SITE POS$(T:2) V9BUS5026C
215 Site 7 Vector Z-Componeny] A.2.11 I CSMK_ngE_?os$(7:é) v98US02TC
216 Site 8 Vector A.2.11 I CSMK_SITE_POS$(8:%) T,
217 Site 8 Vector X-Componeny A.2.11 I CSMK_SITE POS$(8:1) V98U5029¢C
218 Site 8 Vector Y-Component| A.2.11 T CSMK_SITE_P0S$(8:2) v98Us5030C
219 Site 8 Vector Z-Component] A.2.11 I CSMK_SITE_P0OS$(8:3) v98U5031C
220 Site 9 Vector A.2.11 I CSMK_SITE POS$(9:%) Tg
221 Site 9 Vector X-ComponentiA.2.11 I CSMK_SITE POS$(9:1) V98U5033¢
A

g
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TABLE 3.2.1.22-1 Antenna Management (Cont'd)

MODULE DATA LIST

# ITEM DESCRIPTOR ACT SOURCE/DESTINATION HAL NAME MML o oL
222 Site 9 Vector Y-Compon- | A.2.11 I CSMK_SITE POS$(9:2) V98U5034C
ent
223 Site 9 Vector Z-Componeny A.2.11 I CSMK_SITE P0S$(9:3) V98U5035¢C
22k Site 10 Vector A.2.11 I CSMK_SITE POS$(10:%) T,
225 Site 10 Vector X-Compon-| A.2.11 I CSMK_SITE POS$(10:1) V98U5037C
ent
226 Site 10 Vector Y-Compon-{ A.2.11 I CSMK_SITE POS$(10:2) V98U5038¢
ent
227 Site 10 Vector Z-Compon-| A.2.11 T CSMK_SITE POS$(10:3) V98U5039C
ent
228 Site 11 Vector A.2.11 I CSMK_SITE POS$(11:%) T
229 Site 11 Vector X~Compon-| A.2.11 I CSMK_SITE POS$(11:1) Vo8U50k1s
ent
230 Site 11 Vector Y-Compon- | A.2.11 I CSMK_SITE_POS$(11:2) vo8uUsokac
ent
231 Site 11 Vector Z-Compon- | A.2.11 I CSMK_SITE_POS$(11:3) V98U50L3C
ent
232 Site 12 Vector A.2.11 = I CSMK_SITE POS$(12:%) T,
At
2
233 Site 12 Vector X-Compon- | A.2.11 - I CSMK_SITE POS$(12:1) v98UsoLsC
ent [
R
23k Site 12 Vector Y-Compon- | A.2.11 E§ I CSMK_SITE POS$(12:2) v98U5046C
ent ij
=
235 Site 12 Vector Z-Compon- | A.2.11 =oea I CSMK_SITE POS$(12:3) Vo8Us0kTC
ent s -<j
o2 )
236 Site 13 Vector A.2.11 ot I CSMK_SITE_POS$(13:%) T
o= G
S
; O =2
237 Site 13 Vector X-Compon- {A.2.11 = = I CSMK_SITE POS$(13:1) V98U50LkgC
ent ST
238 Site 13 Vector Y-Compon- |A.2.11 I CSMK_SITE P0S$(13:2) V98U5050C

ent

19d WS 140 1008
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TABLE

3.2.1.22-1 Antenna Management (Cont'd)

MODULE DATA LIST

# ITEM DESCRIPTOR ACT SOURCE/DESTINATION HAL NAME MML REQT.
SYMBOL

239 Site 13 Vector Z-Compon-

ent A.2.11 I CSMK_SITE POS$(13:3) v98u5051C
240 Site 14 Vector A.2.11 I CSMK_SITE POS$(1lh:¥) T,
21 Site 1k Vector

X-Component A.2.11 I CSMK_SITE POS${1h:1) V98U5053C
22 Site 1h Vector

Y-Componernt A.2.11 1 CSMK_SITE POS$(1k:2) V98U505LC
2h3 Site 1% Vector A.2.11 I CSMK_SITE POS$(1k:3) V98U5055C
2h3a | Site 15 Vector A.2.11 I CSMK_SITE POS$(15:%) Ty
2h3b | Site 15 Vector .

X-Component SA.2.11 I CSMK_SITE POS$(15:1) V98US057C
2k3c | site 15 Vector

Y-Conponent A2.11 I CSMK_SITE_P0s$(15:2) V98U5058¢C
2h3d | Site 15 Vector

Z~Component 4.2.11 I CSMK_SITE_POS$(15:3) V98U5059C
243e | Site 16 Vector A.2.11 I STM CSMK_SITE POS$(16:%) Tg
2h3f | Site 16 Vector

X-Component A.2.11 I STM CSMK_SITE P0s$(16:1) V98U5061C
2L3g | Site 16 Vector

Y-Component A.2.11 I ST™ CSMK_SITE POS$(16:2) V98U5062C
243h | Site 16 Vector

%-Component A.2.11 I STM CSMK_SITE_POS$(16:3) v98U5063C
243i | Constants Site 16 Vector| A.2.12 I STM CMSV_STITF_16_POS$(¥) v98U5061C

V98US062C
V98U5063C

2hk Sine of Elevation Angle E L SSM_SIN SITE ELEV c
2Ls Current Ground Site 4.2.18 0 CRT,DL CSMV_CURRENT GROUND_SETE V92J1054C
246 Line-of-Sight Roll Angle '

to Current Site — Degreed A.2.18 0 CRT,DL CSMV_SITE LOS_ROLL DEG V92H1069C Sy
247 | Line-of-Sight Pitch

Angle to Current Site -

Degrees A.2.18 0 CR?T,DL CSMV_SITE_10S_PTCH DEG V92H1068C Sy
248 Line-of-Sight Roll Angle

to Current site - :

Rasters A.2.18 0 CRT CSMV_SITE LOS_ROLL_RAS V92H1069C (g
249 Line~of-Sight Pitch Anglgq

to Current Site-Rasters A.2.18 0 CRT CSMV_SITE LOS PTCH RAS V92H1068C ( )v

N . \

Y0049
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TABLE  3.2.1.22-1 Antenna Management (Cont'd)

MODULE DATA LIST

# ITEM DESCRIPTOR ACT SOURCE/DESTINATION HAL NAME MML REQT.
SYMBOL
250 No Quad Selected Flag E L SSM_NO_QUAD SEL
251 No Hemi Selected Flag E L SSM_NO_HEMI_SEL
252 S-Band PM Antenna Switch
GPC Indicator-input
location A.2.17 I SSD CSSV_SPINB_DL065$T VT4STOLLE
2524 S-Band PM Antenna Switch
GPC Indicator A2.17 I/0 SSD/CRT, DL CSMB_SBAND PM ANT SW_GPC
253 Quad Selected By GPC E L SSM_QUAD SEL BY GPC
254 S-Band Mode Switch TDRS
Indicator-input location [A.2.17 I SSD CSSV_SPINB_DL026$5 VTLXLT86E
2544 S-Band Mode Switch TDRS - .
Indicator A.2.17 I/0 SSD/CRT,DL CSMB_SBAND_MODE TDRS
o

uoneaj1oedg ubisag pajierad WS L40 :)009
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TABLE  3.2.1.22-1 Antenna Management (Cont'd)

MODULE DATA LIST

# ITEM DESCRIPTOR ACT SOURCE/DESTINATION HAL NAME MML REQT.
SYMBOL
255 S-Band FM Antenna Switch
Upper Indicator-input
location A.2.17 I SSD C35V_SPINE_D406059 VTLS6503E
2554 |S-Band FM Antenna Switch
Upper Indicator A.2.17 I/0 SSD/CRT,DL CSMB_SBAND FM_ANT SW_UPPER
256 S-Band FM Antenna Switch.
Lower Indicator-input
location A.2.17 I SSD CSSV_SPINB_DLOTL$3 VTLS650LE
2564 |S-Band FM Antenna Switch
Lover Indicator A.2.17 /0 SSD/CRT,DL CSMB_SBAND FM_ANT SW_LOWER
257 Hemi Selected By GPC E L SSM_HEMI SEL_BY GPC
258 Target Quadrant E L SSM_TARGET QUADRANT %
259 Quad Antenna Quadrant L SSM QUAD ANT QUADRANT
Array E _ e i
260 Hemi Antenna Quadrant L SEM MM ANT QUADRANT
Array E L1 _ANL &
261 S-Band Quad Select
Commands A.2.16 0 S50, CRT,DL
262 5-Band Upper Right Quad CSMB_SBAND,UR_QUAD CMD 1 VT4KT055Y
Select Command-1 4.2.16 0 $50,CRT,DL ¢ ,UR_QUAD CMD :
263 S-Band Upper Right Quad OB S UR QUAD QMD 2 VTUKTO56Y
Select Command~2 A.2.16 0 $S0,CRT,DL ) SBAND_UR_QUAD_CMD :
264 S-Band Tover Right Quad CSMB_SBAND LR _QUAD CMD 1 VTLKTO65Y
Select Command-1 A.2.16 0 $50,CRT,DL  § ) LR_QUAD_CMD__
265 | s-Bend Lover Right Quad |, CSMB_SBAND_LR_QUAD_CMD_2 YTLKTO66Y
select Command-2 A.2.16 0 $50,CRT,DL ¢ ) IR_QUAD_CMD_:
266 S~-Band Lower Left Quad OB S LL QUAD D 1 VTHKTO60Y
Select Command-1 A.2.16 0 850, CRT,DL , SBAND_LL_QUAD CMD_:
26T | S-Band Lower Teft Quad CSMB_SBAND LI, QUAD CMD 2 VTUKTO61Y
Select Command-2 A.2.16 0 $80,CRT,DL ¢ ) LI, QUAD_CMD ¢
268 §-Band Upper Left Quad CSMB_SBAND UL QUAD CMD_1 VTL4KT050Y
Select Command-1 A.2.16 0 580 ,CRT,DL S _UL_QUAD_CMD .
269 | S-Band Upper Left Quad CSMB_SBAND_UL_QUAD CMD 2 VTUKTO51Y
Select Commeng-2 A.2.16 o .880,CRT,DL ¢ ) UL_QUAD_CMD_:
CSMB_SBAND UPPER HEMI CMD 1| VTLK6510Y
270 S-Band Upper Hemi Select| A.2.16 0 $80,CRT,DL ) ) 1 _HEMI |
Command~1
SMB_SBAND UPPER_HEMI CMD 2| VT7LK6511Y
271 §-Bend Upper Hemi Select A.2.16 0 $50,CRT,DL CSMB ) T _HEMI_
crmand~
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TABLE

3.2.1.22-1 Antenna Management (Cont'd)

MODULE DATA LIST

ITEM

DESCRIPTOR ACT SOURCE/DESTINATION HAL NAME MML REQT.
. SYMBOL
272 S-Band Lower Hemi Select
Command~-1 A.2.16 0 $50,CRT,DL CSMB_SBAND LOWER_HEMI_CMD_1{ VTLK6515Y
273 S-Band Lower Hemi Select
Conmand-2 A.2.16 0 $80,CRT,DL CSMB_SBAND LOWER_HEMI_CMD_1| VT7LK6516Y
27h ¥u-Band Actual Roll
Angle (in Degrees) A.2.18 0 CRT CSMV_KUBAND_ACT ROLL _DEG V7LH2618T
274A | Ku-Band Actual Roll
sngle (in Rasters) A4.2.18 0 CRT CSMV_KUBAND_ACT ROLL_RAS
275 Ku-Band Actual Pitch
Angle {in Degrees) A.2.18 0 CRT CSMV_KUBAND_ACT_ PTCH_DEG VTLH2619T
275A | Xu-Band Actual Pitch
Angle (in Rasters) A.2.18 0 CRT CSMV_KUBAND_ACT_PTCH_RAS
276 Ku-band Feedback Roll ‘ :
Angle-input location A.2.17 I SSD CSSV_SPINB_DTh2618 VT4H26187
276A | Ku-Band Feedback Roll
Angle A.2.17 I/0 $SD/CRT,DL CSMV_KUBAND_FDBK_ROLL
277 Ku-Band Feedback Pitch
Angle-input location A.2.17 I SSD CSSV_SPINB DTh2619 VT4H2619T
277A | Ku—Band Feedback Pitch
Angle A.2:17 I/0 SSD/CRT,DL CSMv_KUBAND_FDBK_PTCH
278 TDRS West Feedback
Discrete-input location A.2.17 I SSD CSSV_SPINB_D100802024$9 VTLX2609J
2784 | TDRS West Feedback
Discrete A.2:17 I/0 $SD/CRT,DL CSMB_KUBAND TDRS_WEST FDBK
279 TDRS East Feedback
Discrete-input location A.2.17 I 88D CSSV_SPINB_D10080202$:LO V7426103
2794 | TDRS East Feedback
Discrete A.2.17 1/0 SSD/CRT,DL CSMB_KUBAND_TDRS_EAST_FDBK
280 Ku-Band Uplink Command
Word A.2.11,D.31 I SUL CSMV_KUBAND_UL_CMD_WRD
281 Ku Band Uplink Qutput
Commands A.2.16 0 $50 CSMV_KUBAND_UL_OUT_CMDS
282 S-Band Heml Applicable
Bit Masks A.2.16 0 350
283 S-Band Upper Hemi-1
Applicable Bit Mask A.2.16 0 850 CSMB_SBAND_UPPER HEMI1 APPL
28k S-Band Upper Hemi - 2
Applicable Bit Mask A.2.16 0 $S0 CSMB_SBAND UPPER HEMI2 APPL
285 1 -S~Band Lower Hemi - 1. ,
Applicable Bit Mask A.2.16 0 SS0 CSMB_SBAND LOWER HEMI_1 APPL

sonjeaj1dedg ubisa@ pajieyaq WS 140 008
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LET

TABLE 3.2.1.22-1 Antenna Management (Cont'd)

MODULE DATA LIST

# ITEM DESCRIPTOR ACT SOURCE/DESTINATION HAL NAME MML REQT.
SYMBOL
286 S-Band Lower Hemi-2
Applicable Bit Hask 4.2.16 0 S50 (SMB_SBAND_LOWER_HEMI_2_APPLj
287 S-Band Quad Applicable
Bit Masks A.2.16 0 550
288 S-BAnd Upper Right Quad
- 1 Applicable Bit Magk | 4.2.16 0 880 CSMB_SBAND UR_QUAD 1 APPL

uoneaijlasdg ubisaq pajieyaq WS 140 %008
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TABLE 3.2.1.-2-2 Antenna Management (Cont'd)

MODULE DATA LIST

# ITEM DESCRIPTOR ACT SOURCE/DESTINATION HAL NAME MML REQT.
SYMBOL
289 S-Band Quad Applicable A.2.16 ¢} SS0
Bit Masks
290 S~Band Upper Right Quad A.2.16 0 S50 CSMB_SBAND UR_QUAD 1 APPL
~ 1 Applicable Bit Mask -7 -
291 S-Band Upper Right Quad | A.2.16 0 580 CSMB SBAND UR QUAD 2 APPL
- 2 Applicable Bit Mask — - = -
292 S-Band Lower Right A.2.16 o] SSC CSMB_SBAND LR QUAD 1 APPL
Quad-1 Applicable Bit - —_ = e
Mask
293 S-Band Lower Right Quad | 4.2.16 o 550 CSMB_SBAND_LR_QUAD_2 APPL
- 2 Applicable Bit Mask
29k S-Band Lower Left Quad- | A.2.16 0 S50 CSMB_SBAND_LL_QUAD_1_APPL
1 Applicable Bit Mask
295 S-Band Lower Left Quad- A.2.16 0 SKle] CSMB_SBAND_LL QUAD_2 APPL
2 Applicable Bit Mask
296 S-Band Upper Left Quad- | A.2.16 o Ss0 CSMB_SBAND_UL_QUAD_1_APPL
1 Applicable Bit Mask
297 S-Band Upper Left Quad- A.2.16 0
2 Applicable Bit Mask “E. 880 CSMB_SBAND UL _QUAD 2 APPL
298 Converted Line-of-Sight
Roll Angle to Target E L 85SM TGT ROLL CON LO
299 Quadrant-Number E L SSM_QUANDRANT NUM Q
300 Fractional Part of =z ;
Quadrant Number E L e SSM_FRAC_QUAD Qp
.
301 S~Band PM Antenna Switch L
GPC Indicator Status T CSSV_INSTAT DLO65
s
302 S-Band Mode Switch TDRS G2
Indicator Status = CSSV_INSTAT DL026
<
303 S-Band FM Antenna Switch] (3] —
Upper Indicator Status o - CSSV_INSTAT DL060
30k S-Band FM Antenna Switch E%‘*;
Lower Indicator Status = ;: CSSV_INSTAT_DMO’Zh
o=

305

Serial Channel Status

CSSV_INSTAT 10080201
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TABLE 3.2.1.22-1 Antenna Management (Cont'd)

MODULE DATA LIST

REQT
# ITEM DESCRIPTOR ACT SOURCE/DESTINATION HAL NAME MML SYMBOL
306 KU-Band TDRS Selected A.2,11 0 CRT CSMV_KUBAND_TDRS_SEL,_ID V9231052C
D
307 S-Band TDRS Selected A.2.11 0 CRT CSMV_SBAND_TDRS_SEL_ID V92J1055C
o) .
308 S-Band QUAD Selected ID | A.2.11 0 CRT CSMV_SBAND_QUAD_SEL ID V92J1057C
309 S-Band HEMI Selected ID | A.2.11 0 CRT CSMV_SBAND_HEMI SEL ID V92J1056C
310 Current Site Selected A.2.11 0 CRT CSMV_CURRENT SITE ID V9231054C
I
311 TDRS ID ARRAY A.2.11 pA CSMK_TDRS_IDS
312 QUAD ID ARRAY 421 Z CSMK_QUAD_IDS
313 HEMI ID ARRAY A.2.11 Z . CSMK_HEMI_IDS
31k Site ID ARRAY A4.2.11 b4 : CSMK_SITE IDS
315 Downlist Site Inhibit A.2.11 0 DL CSMB_DL_SITE INH
bits
316 Redar Range Estimate 4.2.11 I CRT, DL CSMB_RADAR RANGE_EST$2 V93X5641X
Min
317 (Beleted)
318 Uplink Control Site In E 0 Ul CZ1B_D_UL CNTL$k
Flag
319 Uplink Control ICC B 0 uI ICC_CZ1B B_UL_CNTL

Enable
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BOOK: OFT SM Detailed Desigh Specification

Enter

Move Valid AM
Discretes From
Input Locations
To Save Area

i 1

Move Constants
Site 16 Vector
to Site 16 Vecton
in A.M. CMT

Set AM ICC
Enable Flag
To O

Time To Corresponding

Buffer

Set Orbiter Position Vec-
tor, Orbiter Pitch, Yaw,&
Roll Angles, Orbiter Pitch
Yaw, and Roll Rates, GNC

Pointing Flag, GNC Target
Vector, & M50 To Body Quat]

Values From AM ICC Input

Set AM ICC
Enable
Flag To 1

Perform Initial
Computations
Figure 3.2.1.22-22)

Perform TDRS
Computations
Pigure 3.2.1.22-3)

Perform S~Band
Antenna Manage-
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)

Return

Pigure 3.2.1.22-1.

Antenna Mansgement

c;? Csp(i)

10/16/79
3.2.1.22-22
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Page 3.2.1.22-23

1/15/79
3.2.1.22-23

i
~ 2 2 2 . - Compute Orbiter Position
(R} + Ry + R7) >0 Vector Magnitude Using
A Then . Orbiter Position Vector
X . ' Components:
. = Is The Orbiter
Where R =1 R ol y
G Y| Position Vector _R2 . R2 . ndk
Ay IRg! = (RZ + RZ + R2)

!

Compute Orbiter Unit
Vector Using Orbiter
Position Vector:

(o)

I

fiomp;‘r:euffrz;ce(?et::entric The Arcsin Will Have The

oriz . ot lues:

Earth Radius And Orbiter Following Limiting Ya l.w.s

Position Vector Magnitude: _._.J For Arguments: | Limiting Values:
; a =-1 - /2

So = Arcsin -—rlRG . l w12

Compute The Sine And
Cosine Of Each Of The
Orbiter Pitch, Yaw, And
Roll Angles (9, 4§, ¢)
For Later Use

Compute Coordinates Transformation Matrix Using The Sines
And Cosines Of The Orbiter Pitch, Yaw, And Roll Angles:

" cos Y cos © Jsin & | --cos ¥5in B

Man = | —c05 Psin Y cos e‘cos $ cos P~ lcos dsin¥sing
BG +sin ¢ sin © | +sin & cos O

sin & sin¥ cos®  |-sin ® cos Y -sin  sin Ysin 0
L+ cos & sin® | +cos ¢ cos @

|

Compute the Delta Time Using
The Clocktime, M50 To Body
Quat Time And Attitude Com-
pensation Time:

At= GMT, — GMTs +t

Compute The Attitude Compensation Matrix Using
The Delta Time And Orbiter Pitch, Yaw, And Roll

Rates:
1 — rAt qit
M = rAt 1 — pAt
-~ gAt pAt 1

Figure 3.2,1.22-2. Initial Computations

ST



DO FOR

West And East
TDRS (TDRS

Index = 1, 2) ~

\

Compute ©
Position Of

/

L TDRS
(Figure 3.2.1.224)

IF

ITq TABGI >0

Where TG Is The TDRS
Position Vector and _ﬁG

Is The Orbiter Position
Vector

Set TDRS In
View Indicator
(Figure 3.2.1.22-5)

 Then

10/16/79
3.2.1.22-24

'

Compute Line-of-Sight Vector To
TDRS Using TDRS Position Vector
And Orbiter Position Vector:

D6
D]

v, Where'DG = TG - RG)

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
Roli And Pitch Angles To TDRS

in Degrees And Rasters

{Figure 3.2.1.22-6)

'Figure 3.2.1.22-3. TDRS Computations

A5




110/16/79

‘ ; . . . 3¢2.1.22-25
BOOK: OFT SM Detailed Design Specification : : '

'Compute Total Number Of Daily Rotations
‘Since The TDRS Ascending Node Crossing:

wAt=1.1605762 x 10~5 (GMTs — GMTN!

Compute Fractional Part Of Uncompleted
Rotation (Radians):

u=2r [wAt — INTEGER PART (wAt)]

Compute Geocentric Latitude Of TDRS Using
Inclination Of TDRS Orbital Plane And The
Fractional Part Of The Uncompleted Rotation:

¢=Arcsin [sin ig sin u]

Compute Geocentric Longitude Of TDRS Using Arctan Will Be Computed As Follows:
Inclination Of TDRS Orbital Plane, Longitude _ [cos i ]
of TDRS Ascending Node, And Fractional Part I X = arctan [cos ig tan U
Of Uncompleted Rotatlo‘n: I u > (37/2 + .000145)
A=\, - u + Arctan[cos ig tan u] X =X+ on
Else
If u > (3n/2 — .000145)
x = 3n/2
Compute TDRS Position Vector Using Geocentric Latitude Else
And Longitude Of TDRS And TDRS Position V.ector. If u> (/2 + 000145)
- cos ¢ cos A Magnitude: g
Tg=rs |cos¢sin A X=x+ax
sin ¢ Else
ifu> (n/2 — .000145)
X =7/2
Return x

Figure 3.2.1.22-4. Position Of TDRS

28D



Combﬁte TDRS Elevation From Vertical
Using"Orbiter Unit Vector And Line-of-
Sight Vector To TDRS:

e [- (1) ()]

10/16/79
3,2.1.22-26

“The Arccos Will Have The!
Following Limiting Values:

o = 4 For Arguments: Limiting Valijés:
>+ 1 0

~

Compute TDRS Elevation Above
Horizon Using TDRS Elevation
From Vertical And Geocentric
Horizon:

e=(s—s, 180

IF

TDRS Elevation Above
Horizon = TDRS
Visibility Above Horizon
(e = x)

Figure 3.2.1.22-5. Set TDRS In View Indicator

A5y

< -1 | T

Then’

Else

Set TDRS
In View
Indicator
To On

Set TDRS
In Viegv
Indicator
To Off




CFT SM Detailed Design Specification

‘ Enter ’

Compute Line-of-Sight Unit Vector

Using Line-of-Sight Vector To Target

Attitude Compensation Matrix, And
Coordinates Transformation Matrix:

Ly

L

4

_ B
Lg = |ty | =uNIT| M, MBG<:§’—>
Dl

Date 10/16/79

Page 3.2.1.22-27

Compute Line-of-Sight Roll Angle To
Target-Degrees Using Components

Of Line-of-Sight Unit Vector:

L¢ = Arctan (—Ly /—L,)

Compute Line-of-Sight Roll Angle To
Target-Rasters Using Line-Of-Sight
Roll Angle To Target-Degrees:

( )y =— 1583 (L4 — 180) 237

Arctan Will Be Computed
As Follows:
X = arctan (—Ly /=L,
IFL,>0
IF Ly >0
x =x —-180
ELSE
X =x4% 180
tF |x—90| < .01
x=90
ELSE
iF |x+90| < .01
x=-90
RETURN x

Compute Line-of-Sight Pitch Angle
To Target-Degrees Using Com-
ponents Of Line-of-Sight Unit Vector:
Lg = Arcsin {L,)

The Arcsin Will Have
The Following Limit-
ing Values:

For Arguments| Value:
<—1 —90
Z+ 1 [ +90

Compute Line-of-Sight Pitch Angle To
Target-Rasters Using Line-Of-Sight
Pitch Angle To Target-Degrees:

( )y = 165 (Lg~90) + 217

‘ Return ’

_Figure 3.2.1.22-6. Line-of-Sight Computations



BOOK: OFT SM Detailed Design Specification

CALL TDRS Selection
Uking KU-Band TDRS
Select Item And Pre-
vious KU-Band TDRS
Select Item To Obtain -
TDRS Selected For
KU-Band ’
(Fig. 3.2.1.22-8)

Then,

IF TDRS \
Selected For

Else

. TDRS Not Last

Set TDRS Used -
For KU-Band To

Selected For
KU-Band

KU-Band = 0
, (None)

Set Previous
KU-Band TDRS
Select Item To
KU-Band TDRS
Select item

Compute KU-Band Actual

Roll Angle {Degrees) Using

KU-Band Feedback Roll Angle

B 45 Decimal

b= (Sign){(—=){ Equivalent
512'\ of Input

Compute KU-Band Actual Roll

Angle (Rasters) Using KU-Band

Actual Roli Angle (Degrees)

Oy = — 1.583 ($ - 180) _ 237

Compute KU-Band Actual Pitch
Angle {Degrees) Using KU-Band
Feedback Pitch Angie
45 Decimal >
6 = (Sign)(——) { Equivalent
512"\ Of Input

Compute KU-Band Actual Pitch
Angle {Rasters) Using KU-Band
Actual Pitch Angle (Degrees)

0y = 165 (0 ~90) +217

Set KU-Band Uplink
QOutput Commands To
Appropriate Bits From
KU-Band Uplink
Command Word

Perform KU-Band
Antenna Pointing
(Fig. 3.2.1.22.9)

Perform KU-Band
Antenna Control
(Fig. 3.2,1.22-10)

Set TDRS Used
For KU-Band
To TDRS
Selected For
KU-Band

iF TDRS
Selected For
KU-Band =
1 (West)

Then

A
10/16/79
3.2.1.22-28

Else

Set TDRS Not
Last Selected
For KU-Band
To 2 (East) _

Set TDRS Not
Last Selected
For KU-Band
To 1 (West)

Figure 3.2.1.22-7. KU-Band Antenna Management



‘ Enter ’

IF TDRS

Then

—=—=1

Select
Auto =
ON

Else

IF Previous TDRS
Select Auto = OFF Or TDRS:
Selected = 0 (None)
Or TDRS In View
Indicator= OFF For
TDRS Selected

‘ Return, ,

Then

.10/16/79

3.2.1.22-29

IF Previous TDRS
Select Item . #

Auto Or Previously
Selected TDRS Not
In View, Then Select
TDRS Automatically
Else Selected TDRS
Does Not Change

IF West \
TDRS
1 In View
Indicator =
ON

Then

Set TDRS

Figure 3.2.1.22-8. TDRS Selection:

o

‘ IF West e
Ten] ToRs -\ then | St ToRS.
:n \/mw 1 {West)
ndicator .
= ON
IF TDRS
Select Eise |Set TDRS
West = Selected = 0
ON {None)
IF East ,
faf 1055, ) e f g5 To0e
n View
Indicator = = 2 (East)
ON
Set TDRS
Else } Selected =
0 (None)

Else

Selected =
1 (West)

Indicator

= ON

{ IF East
TDRS \ T
In View hen

Eise

‘Set TDRS
Selected =
2 (East)

Set TDRS
Selected = 0
(None)




BOOK: OFT SM Detailed Design Specification

IF GNC
Pointing
Flag = ON

i
Minimum Then

Radar Range
Select item = On

if
X3+ vg+2zd <o
Where Xg, Y, and Zg

Are The GNC Target
Vector Components

Bias Line-Of-Sight Unit

Vector To KU-Band Target
Using KU-Band Bias Correction
Matrix:

La~Mag g

Compute KU-Band Range
Command Using Range To
GNC Target:
¢ = Binary Equivalent

Of [R/10]

Compute KU-Band Roll
L.ook Angle To Target Using
Components Of Line-Of-Sight
Unit Vector To KU-Band
Target:

{See Arctan Note - Fig.
3.2.1.22-6}

L4 = Arctan (Ly/-Ly)

Compute Line-Of-Site

Unit Vector To KU-Band
Target Using GNC Target
Vector And Range To GNC]

Target:
Xg
=1 Y
=% {¥s
Zg

Compute KU-Band Roll Angle
Command Using KU-Band Roll
Look Angle To Target:

Sign Bit Appended To The

Binary Equivalent Of | L¢| (512/45}

l

Compute KU-Band Pitch Look
Angle To Target Using Line-Of-
Sight Unit Vector To KU-Band
Target X-Component:

Le = Arcsin{Ly)

Set GNC Target Vector
To Correspond To A

' Range Of 2400 Feet, And
A Pitch And Roll Look
Angle Of Zero degrees:

Compute Range To
GNC Target Using
GNC Target Vector
Components:

R=(x§+vE+2B)%

The Arcsin Will Have The
Following Limiting Values:

|- — 4 For Arguments:
-1 | - 90
2+ | +90

Limiting Values:

Compute KU-Band Pitch Angle
Command Using KU-Band
Pitch Look Angle To Target:
Sign Bit Appended To The-
,Binary Equivalent Of | LBI {512/45)

Figure 3.2.1.22-8, KU-Band Antenna Pointing
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IF KU-Band
Steering Switch
GPC Acq

Then

= OFF

Indicator
/

Set TDRS Used
For KU-Band
Last Cycle To
TDRS Used For
KU-Band

Set GNC
Painting Flag
Last Cycle To
GNC Pointing
Flag

Else

10/16/79
3.2.1.22-31

Set TDRS West

Set TDRS East
‘Select Discrete

Select Discrete
To ON

To OFF

Set TDRS East
Select Discrete

Set TDRS West
Select Discrete

To ON

Set TDRS East
And West Select
Discretes To OFF

Perform
Terminate
Acquisition
‘Sequence

(Fig. 3.2.1.22-11)

IF GNC Pointing
Flag # GNC
Pointing Flag Last
Cycle Or (GNC
Pointing Flag = OFF
And TDRS Used
For KU-Band #
TDRS Used For
KU-Band Last
Cycle)

e —
IF Perform
Acquisition Terminate Acquisition
Sequence  Sequence
Flag = ON (Fig. 3.2.1.22-11)
Then
IF TDRS
Then | sed For
: KU-Band
=1 (West
IF TDRS (West) Else
Used For KU-Band
# TDRS Used
For KU-Band
Last Cycle IF TDRS West
And East Select
Else | Discretes = Then
Corresponding
TDRS Feedback
: Discretes
Then
IF GNC
Pointing Flag =
ON Or TDRS In Then
View Indicator
= ON For TDRS
Used For KU-Band’
Else
Perform
Terminate
Else Acquisition
Sequence

(Fig. 3.2.1.22-11)

IF GNC Pointing
Flag # GNC

Pointing Flag Last
Cycle Or (GNC _
Pointing Flag = OFF
And TDRS Used

For KU-Band #
TDRS Used For
KU-Band Last Cycle)

To OFF

CALL
Acquisition
Sequence

Control

(Fig. 3.2.1.22-12)

Then

Then

Perform .
Terminate
Acquisition
Sequence

(Fig. 3.2.1.22-11)

CALL
Acquisition
‘Sequence
Control

(Fig. 3.2.1.22-12)

Figure 3.2.1.22-10. KIU-Band Antenna Control
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Set TDRS

West Select:

Discrete
To OFF

Set TDRS
East Select
Discrete
To OFF

Set Search;
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

290
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‘ Enter >

IF

Acquisition
Sequence Flag
= OFF

‘ Return ’

Figure 3.2.1.22-12, KU-Band Antenna Acquisition Sequence Control

Then

10716779

Else

3.2.1.22-33

Sequence Flag
To ON

lEtse

Then ¥ Set TDRS West Set TDRS East

Select Discrete Select Discrete

IF TDRS To-ON To OFF

Used By

KU-Band = 1

(West) Eise | Set TDRS East Set TDRS West
Select Discrete Select Discrete
To ON To OFF

Set

Acquisition

Set TDRS East
And West
Select Discretes
To OFF

Set Search
Discrete
Previous Cycle
To OFF 1F TDRS West
And East Select
Discretes =
Then | Corresponding
— TDRS Feedback Jrresmomcml
IF TDRS Discretes
West Or Or_GNC
East Select Pointing
Discrete Flag=ON
= 0ON
R ——emn

Set Time To Initiate
Search To Special
Processes Current
Time +

X-Second Delay — 2

Then

IF
Search-1In-

Progress Flag
= QFF

‘ r“ﬂ: Special

Processes
Current Time
=Time To

Initiate Search

Then

Set
Search-Initiate
Discrete To ON

Set Search-
In-Progress
Flag to ON

Then Set

Search-1nitiate

™~ Discrete To
IF OFF
Else] Search
Discrete
= ON
Set Search
Discrete Perform
Previous Cycle El H: Search Terminate
To Search se ¥ Discrete s
C Previ Acquisition
Discrete revious S
Cycle = ON” equence
(Fig. 3.2.1.22-11)




Determine
Selected

Quad And Hemi .
Antennas

(Fig. 3.2.1.2214}

Determine
Current

Ground Site

(Fig. 3.2.1.22-15)

CALL TDRS Selection;
Using S-Band TDRS
Select Item And
Previous S-Band TDRS
Select item To

Obtain TDRS Selected
For S-Band

(Fig. 3.2.1.22-8)

Set Previous
S-Band TDRS
Select Item

To S-Band TDRS
Select Item

IF Auto
S-Band Antenna
Select

‘Enabled = ON _

Perform

S-Band Antenna
Commanding
(Fig. 3.2.1.22-18)

Then

Perform S-Band
Antenna Selection

Else

Verification
(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

Set Quad
Verification Fail
Indicator To
OFF

Set Hemi
Verification
Fail Indicator
To OFF

Figure 3.2.1.22-13. S$-Band Antenna Management

11/11/77
3.2.1.22-3k
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by

Selected Fiag
To OFF

— S—
Set No Quad

Then,

IF 1/0 Bit

= ON For Any
S-Band Quad
Selected

Discrete
Status, /

Set No Hemi
Selected Flag
To OFF

Set i/0 Bit Of
SBand Quad
Selected Status
To ON (invalid)

Else

IF Combination
Of S-Band Quad
Selected Discretes
(a-h-1) + (b-d-m)
+ {a-g-n) + (b-c-p)
= TRUE

(Upper Right)

Then

{F /0 Bit
= ON For Any'
S-Band Hemi
Selected Dis-

crete Status

Else

Set 1/0 Bit

Of S-Band Hemi
Selected Status
To ON (Invalid)

Selected Discretes
{irq) + (jr) =
TRUE

{Upper Hemi)

/

Set S-Band
Then Quad Selected
To 1 (Upper
Right)
. Set S-Band
l Then Quad Selected
To 2
Set 1/0 Bit Of (Lower Right)
S-Band Quad Set 5-Band
Selected Status l Then Quad Selected
To OFF (Valid) To 3
) get 1/0 Bit Of (Lower Left)
-Band Quad .
Selected Status I Then (Sﬁ,tag- g:lne(ti:ted,
To OFF (Valid) : To 4
IF Combination Set 1/0 Bit Of (Upper Left)
v Of S-Band Quad S-Band Quad -
_Else | Selected Discretes Selected Status l
{f-g-) + (c-e-m) To OFF (Valid)
+ {f-h-n) + (d-e-p) IF Combination Set I/O Bit Of
= TRUE Of S-Band Quad S-Band Quad
{Lower Right) Eise | Selected Discretes’ Selected Status
{e'grl) + (c-Fm) To OFF (Valid)
+ (e-hen) + (d-fp) LF Combination '
= TRUE Of S-Band Quad
Set S-Band (Lower Left) Else | Selected Discretes
- oet >-ban b-h-l) + (a-d-m)
Then § " Hemi Selected -(+ (b-g)~n) (+ (a~c-)p)
To 1 = TRUE ,
{Upper Hemi) {Upper Left) Set 1/O Bit Of
Set S-Band Eise } S-Band Quad
Then Hemi Selected Selected Status
To 2 To ON (invalid)
Set 1/0 Bit Of {Lower Hemi)
S-Band Hemi
Selected Status l
To OFF (Valid)
Set 1/0 Bit Of Set No Quad
S-Band Hemi Selected Flag
Selected Status To ON
To OFF (Valid) i
IF Combination Set Quad
Else Of S-Band Hemi Verification Fail
Selected Discretes Indicator To ON
b e Else | Set 1/0 Bit O
=TRU Ise t 1/0 Bit Of . - o
{Lower Hemi) S-Band Hemi z;c No Hemi Set-l-!em! . ('N_S
Selected Status ected Flag Ver_lflcatlon Fail no D
To ON (Invalid) To ON Indicator To ON .- o
N
f|\> O
w
A\

Figure 3.2.1.22-14. Determine Selected Quad And Hemi Antennas
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{F S-Band
Site Select
Next = ON

Compute Sine Of
Site Visibility Using.
Site Visibility
Above Horizon

(Sin E}

Set Lte

Selected
Flag Te
OFF

|

Set Site
Counter To 1

DO UNTIL
Site Selected
Flag = ON Or
Site Counter
>16

IF
Site Selected
Flag = OFF

Then

Set Current
Ground Site
To 0

|

Set Site in
View Flag
OFF

Figure 3.2.1.22-156. Determine Current Ground Site

IF
2 2 2
Tt Ty + T3>0

Where T Is The Site -

Vector indicated By
The Current Site

IF Sine Of
Elevation Angle
=8ine Of Site

Then

Date 10/16/79

Page 3.2.1.22-36

Add 1 To Set S-Band Set S-Band’
-Current Site Site Select Site Select
Pointer Next To OFF Auto To ON
IF Set
Current Site Then §  Current Site
Pointer>16 Pointer To 1
Add 1
Then To Current
Site Pointer
IF . - -
Site Inhibit Compute Line-Of-Sight
Flag Indicated Vector To Site Using
By Current Site Orbiter Position
Pointer = .ON TE Vector And Site
= = Vector Indicated
ITG ___RG >0 8y Current_§ite
Else | Where Tg Is The Site . Dg
Vector Indicated By Pointer: & where
Cusrent Site And RG DG.
Add 1 To Site Is The Orbiter Position, S
Counter Vector bg=Tg — Rg

Compute Sine Of
Elevation Angle
Using Line-Of-Sight
Vector To Site And
Site Vector Indicated
By Current Site
Pointer:

ITel \Iogl

Visibility
{C = Sin E)

A 7Y

Set Current
Ground Site
To Current
Site Pointer

]

Set Site In
View Flag
ON

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}

Else

Add 1 To

Current Site
Pointer

PN



Flag = OFF

IF S-Band PM
Antenna Switch

IF No Quad Then | GPC Indicator =
Selected ON And Quad
Flaa = OFF Selected By
GPC# 0
IF S-Band
Mode Switch TDRS
Indicator = OFF
IF No Hemi Then {And S-Band FM
Selected ] AnNtenna Switch

Upper And Lower
Indicators = OFF
And Hemi Selected
By GPC # 0

Figure 3.2.1.22-16.

Then

b

IF S-Band Quad
Selected # Quad
Selected By GPC

Else

Set Quad
Verification
Fail Indicator
To OFF

Then

IF S-Band Hemi \

Selected # Hemi |

Else

Set Hemi
Verification
Fail Indicator
To OFF

R95

S-Band Antenna Selection Verification

- 10/16/79
3.2.1.22-37

Then } Set Quad

Verification Fail
Indicator To ON -

Set Quad
Else Verification

Fail Indicator

To OFF
Then § Set Hemi

Verification Fail

Selected By GPC /

Indicator To ON

Eise § Set Hemi

Verification Fail
Indicator To OFF
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IF TDRS Then
Then | Selected For CALL
S-Band # 0 S-Band Quadrant
(None) Selection
(Fig 3.2.1.22-19)

Set Quad And
Hemi Selected:
By GPC To O

Determine Quad
Selected By

IF S-Banq GPC Using Target
Mode Switch Quadrant To Index
In TDRS

Into Quad Antenna

Position Quadrant Array

Else IF Current CALL
Ground Site S-Band Quadrant
FO Selection
(Fig 3.2.1.22-19)

|
Determine Hemi
Selected By GPC
Using Target
Quadrant To
index Into
Hemi Antenna
Quadrant Array

Determine Quad
Selected By

GPC Using Target
Quadrant To
Index Into

Quad Antenna
Quadrant Array

Figure 3.2.1.22-17. S-Band Target/Antenna Selection

29¢



IF Quad

Selected By
GPC=0

/

{F Hemi
Selected By
GPC=0

N

Then

Set S-Band
Quad Applicable

Bit Masks To O

Set S-Band
Quad Applicable

1 = Upper Right

Set All S-Band
Quad Select
Commands To
OFF

Set S-Band Upper Right
Quad Select Commands To
ON. Set All Other S-Band
Quad Select Commands’
To OFF

Set S-Band 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

Else ] Bit Masks To 1
DO CASE On \ 2 = Lower Right
Quad Selected 2 g
By GPC
3 = Lower Left
4 = Upper Left
Then |Set S-Band
Hemi Applicable
Bit Masks To O
Elsef DO CASE __\ 1 = Upper
On Hemi Selected
By GPC /
Set S-Band 2= Lower

Hemi Applicable
Bit Masks To 1

Set S-Band Upper Hemi
Select Commands To ON
Set S-Band Lower Hemi
Select Commands To OFF

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
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Convert Line-of-sight
Roll angle such that
0° = Lé'<«360°

Rather than

F1.80% L¢= 180°

Determine Quadrant Number
Using the Converted Line-
of Sight Roll Angle:

Q = TJ¢' + 1
90

Determine Fractional Part
of Quadrant Number:

Qe = Q - Integer Part (Q)

IF Fractional Part of
Quadrant Number is Not in
Transition Region

(.022 €£q_ <.978) or
Target Quadrant = O

(This ds firat baas)

Compute Target
Quadrant:

Qy = Integer Part (Q)

Figure 3.2.1.22-19.

S-Band Quadrant Seleétion

Fa

110/16/79
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Design Specification

Set KU-Band TDRS
selected ID to TDRS ID
Array indicated by
KU~Band TDRS selected

Set S~Band TDRS
selected ID to TDRS ID
Array indicated by
S~-Band TDRS selected

l

Set S-Band Quad
selected ID to Quad ID
Array indicated by
8~Band Quad selected

Set S-Band Hemi
selected ID to Hemi ID
Array indicated by
S-Band Hemi selected

Set Current Site ID
to Site ID Array
indicated by Current

-} Ground Site

DO FOR
Sixteen Ground Sites

{

IF Uplink Control Site In

T View Flag not =
Site In View Flag

Then

Set Downlist Site
Inhibit Bit to
| Site Inhibit Flag

Set Uplink Control Site
in View Flag to Site
in View Flag

1

Tssue Uplink Control ICC
Enable macro

Figure 3.2.1.22-20 Display/Downlist Preparation

RN

| 10/16/79
3.2.1.22-41



110/16/79
3.2.1.23-1

BOOK: OFT SM Detailed Design Specification

3.2.1.23 Uplink Processor (SUL UPLINK)

The Uplink Processor prov1des the interface between the system services
upllnk software and the SM functions with uplink inputs.

a.

- Control Interface - The Uplink Processor is ' SCHEDULE'd by the 0PS 2

Control Segment..

SCHEDULE SUL UPLINK PRIORITY (PRIO_SUL)
Inputs - Inputs to this module are specified in Table 3,2.1.23—1.

Process Description - The control flows for this module are shown

in Pigures 3.2.1.23-1 through 3.2.1.23-6. The Uplink Processor
WAIT's either for Ul 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 Ul 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 the
uplink buffer to the affected function's COMPOOL 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.

Outputs - Outputs from this module are specified in Table 3.2.1.23-1.

Module References -

Process Section : . Reference

Table Maintenance Process 3.3.1.2 SCHEDULE

Module Type and Attributes -

Type: Program
Attributes: N/A

500
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Template References -

D INCLUDE TEMPLATE

D INCLUDE
D INCLUDE
D INCLUDE

TEMPLATE
TEMPLATE
TEMPLATE

CSA_SM_CMT
CSM_AM_CMT
D INCLUDE TEMPLATE CST TM_CMT
INCLUDE
INCLUDE
INCLUDE
UTILITY
D INCLUDE
MSG_PROC

TEMPLATE
TEMPLATE
TEMPLATE

¢ss_COT
CDU_LNK
CDI_MM_

[eReRw)

TEMPLATE DMP_MM_

CDH_MM_
UTILITY

Error Handling - None

STM_TABLE MATN

Constraints and Assumptions - None

10/16/79
3.2.1.23-2

Table Maintenance Process
Basic Processes CMT'

Antenna Management Display
Parameters

Table Maintenance Display
Parameters

Constants Table (COT)-Values
UL Uplink COMPOOL

Used For MM Utility Operations

MM Message Processor

Used With CDI_MM Utility For
MM Utility Operations
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TABLE

3.2.1.23-1 Uplink Processor

MODULE DATA LIST

# ITEM DESCRIPTOR ACT SOURCE/DESTINATION HAL NAME MML REQT.
SYMBOL
1 Uplink Cancel Flag A.2.11, D.30 I s21 CSVE_UL_CANCEL
2 SM Uplink Event B I/0 UI/UT
3 Two-Stage Buffer E I/0 UT/U1
h SM Uplink Buffer E. L SUL_BUFFER
5 Op Code E L SUL_OP_CODE
6 MMU Patch Op Code E L SUL_MMU 0P
ig O bj g —
. e rd
7 Ku-Band Antenna Control B f_",, ,:5 L SUL KU CNTL_OP
Op Code o9 =
e
7
8 TDRS State Vector Load E e L SUL_TDRS_STATE_OP
Op Code > o~
=5
9 Ku-Band Bias Matrix E —t = L SUL_KU BIAS_OP
Load Op Code e Wl
=
10 Payload Data Load Op E E% ES L SUL_PL DATA OP
Code |
% =<
11 PSP Configuration Op E o L SUL_PSP_CON_OP
Code 2 =
<
12 T¥ Block Update Op Code | E C = L SUL_TMBU_OP
s jns
13 Ku-Band Uplink Command 4.2.11, p.31 = 0 $S0 CSMV_KUBAND UL_CMD_WRD
Word
1k Ku-Band Uplink Reset E L SUL_KU_CNTL_RESET
Mask
15 Ku-Band Uplink Set Mesk E L SUL_XU_CNTL_SET
16 Inclination of East 4.2.11, D.32 0 SSM CSMV_TDRS_INCL$2 V92H101TC
TDRS Orbital Plane
7 Inclination of West A.2.11, D.32 o] SSM CSMV_TDRS_INCL$1 V92K1025C
TDRS Orbital Plane
18 Uplink Inclination of E L SUL _INCL EAST TDRS
East TDRS hd i
19 Uplink Inclination of o L SUL_INCL WEST TDRS
West TDRS - - -
26 longitvde of East TDRS A.2.11, D.32 o} SSM

g Node

CSMV_TDRS_LONG_ASC_NODE$2

V92H1015C

 (111}:]

Jeatjioadg uliisaq pajteroq WS 140 :

€2 1°2°¢
6)./91/01
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TABLE 3.2.1.23-1 (Cont'd)

MODULE DATA LiIST

# ITEM DESCRIPTOR ACT SOURCE/DESTINATION HAL NAME MML L
21 Longitude of West TDRS A.2,11, D.32 0 SSM CSMV_TDRS_LONG_ASC_NODE$1 V92H1023C
Ascending Node
22 Uplink Longitude of East | E L SUL_LONG_EAST _TDRS
TDRS
23 Uplink Longitude of West B L SUL_LONG_WEST TDRS
TDRS
2k Time of East TDRS A.2.11, D.32 o SSM CSMV_TDRS_TIME ASC_NODE$2 V92H1020C
Ascending Node Crossing
25 Time of West TDRS A.2.11, D.32 0 SsM CSMV_TDRS_TIME_ASC NODE$L V92H1027C
Ascending Node Crossing
26 Uplink Time of Hast E L SUL_TIME _EAST TDRS
TDRS Crossing
27 Uplink Time of West E L SUL_TIME WEST TDRS
TDRS Crossing
28 Bast TDRS Position 4.2.11, D.32 0 SSM CSMV_TDRS_POS_MAG$2 V92H1001C
Vector Magnitude
29 West TDRS Position A.2.11, D.32 0 SSM CSMV_TDRS_POS_MAG$1 V92H1003C
. - Vector. Magnitude
30 Uplink East TDRS E L SUL_EAST TDRS POS_MAG
Position Magnitude
31 Uplink West TDRS E L SUL_WEST_TDRS_POS_MAG
Position Magnitude
32 Ku-Band Bias Correction h.2.12, D.32 0 i CSMV_KUBAND_BIAS_MATRIX
Matrix
33 Ku-Band Uplink Bias E L SUL_KU_BIAS_MATRIX
Matrix
34 TMBU Load Reject Flag A.2.11 0 DL, CRT CSVV_TMBU_LOAD REJECT
35 TM Spec Active Flag A.2.11, D.33 I STI CSTB_TM_SPEC_ACTIVE
36 TM Uplink Active Flag A.2.11, D.3k4 0 STS, CRT CSVB TM UL_ACTIVE
37 Number of Data Sets E L SUL_TMBU_NUM DS
38 Data Set Index E L SUL_DS_INDEX
39 Valid Data Set Type Flag | E L SUL_VAL DS _FLAG

%008

1eaiy1vadg ubiisag pajiejaq WS 140 :

h-€g°1°2'¢
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TABLE 3.2.1.23-1 (Cont'd) MODULE DATA LIST
# ITEM DESCRIPTOR ACT SOURCE/DESTINATION HAL NAME MML REQT.
SYMBOL
1ol Type Index E L SUL_TYPE_INDEX
41 Valid DS Type Array E L SUL_VAL DS _TYPE
L2 TM Uplink Error Flag 4.2.11, D.35 I/0 STM/STM CSTB_TM_ERR
43 Data Set Type B L SUL_DS TYPE
L T™ Constant Value Item E [ CSTK CON_VAL ITEM
Number
45 TM Ttem Nunber A.2.11, D.36 0 ST™ CSTV_ITEM_NO
L6 TM Integer Value A.2.11, D.36 0 STM CSTV_ITEM I
g TMBU Parameter ID E L SUL,_TMBU_PARMID
48 Table Maintenance E I FCOS STM_TABLE MAIN '
Process Bvent
49 ™™ Scalar Value A.2.11, D.36 0 STM CSTV_ITEM S
50 TMBU Parameter Value B L SUL_TMBU_PARM_VALUE
51 TM Constant ID Item B o CSTK_CON_ID_ITEM
Number
52 ™ Parameter ID Item E C CSTK. PARM ID ITEM
o w
53 Number of Valid Data Set] E 2o ey L SUL NUM VAL DS
Types pry g - - 7
&2 59
54 TV Store Subscript A.2.13 =0 I ST™ CSTV_STORE_INDEX
Faneaf
o~
55 Header Buffer E — 0 DMP CDHV_PATCH_REQUEST
@
56 MM Utility Buffer E ;‘ joms 0 DMP CDIV_RVW_BUFFER
. —t
57 Patch Comp E opRa 0 P CDHB_PATCH_COMP
&5
58 Patch Dump E e ,.<‘ o DMP CDHB_PATCE_DUMP
(@2
59 MM Request OP Code E o 9:’ 0 DMP CDHB_PATCH_OPCODE
60 GND/Display Mode E 8 -3 0 MP CDHV_PATCH_RHW
Indicato
T w m
61 Uplink Message Flag E <) 0 DMP CDHB_UL MSG

uenesiyisedg uisaq pajie}aq WS 140 %004

|9t XS B AR
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‘ Return ’

WAIT FOR
DO WHILE WALl FUR
Uplink Cancel SM Uplink Event
Flag = Off Or Uplink Cancel
Flag
. Move Contents Of
IF Uplink . Then! Two-Stage Buffer
Cancel Flag To.SM Uplink
= Off Buffer
RESET
SM Uplink
Event

Set Two-Stage
Buffer to Zeroes

Perform Uplink
Load Processing
(Fig. 3.2.1.23-2)

‘ Return ’

Figure 3.2.1.23-1. Uplink Processor
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DO FOR Set Valid Da

Data Set Index Set Type Flag

=1 To Number To Off

Of Data Sets
DO FOR IF Data Set Type
Type Index = 1 = Element Of Valid

To Number Of Valid
Data Set Types

IF Valid "
Data Set
Type Flag
= Off

G N S RS AT

DS Type Array In-
dicated By Type
Index

Then

Set TMBU Load
Reject Flag

To Data Set
Index

Else

Perform TMBU
Parameter 1D

Processing
(Fig. 3.2.1.23-5)

IF TM
Uplink Error
Flag = On

Then

Set Valid
Data Set

Type Flag
To On

Then

Else

Set TMBU Load
Reject Flag

To Data Set
Index

Perform TMBU
Parameter Value
Processing

(Fig. 3.2.1.23-6)

IF TM
Uplink Error
Flag = On

RETLES. TSN
S s AT

Figure 3.2.1.23-4. TMBU Data Set Processing

Y’

Then

10/16/79
3.2.1.23=9

Set TMBU Load
Reject Flag To
Data Set Index




BOOK: OFT SM Detailed Design Specification

IF Data Set
Type Indicated B
Data’ Set. Index~=
TM Constant Value
Ttem Number

THEN

ELSE

Set TM Item Number
Subscripted By TM Store
Subscript to TM Constant
ID Item Number

Set TM Integer Value Sub-
scripted by IM Store Sub-
cript to TMBU Parameter ID
Indicated By Data Set
Index

Frror Flay To Off

Set TM Uplink

1F T™M Store
Subscript 4 > 7

THEN

Set ™ Item Number Sub-
scripted by TM Store
Subscript To TM Para-
meter ID Item Number

ELSE

Add 1 to TM
Store Subscript

2

»SCHEDULE
“Table Maintenance
- Process (Fig. 3.3.1.2.1)

B LQCESS Tvent = Off

WAIT FOR
Table Maintenance

Figure 3.2.1.23-5.

Set TM Store
Subscript to
1

507

TMBU PRarameter ID Processing

. 10/16/79
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Set ™ Item Number
Subscripted by TM Store
Subscript to Data Bet
Type Indicated By Data
Set Index

Set TM Scalar Value Sub-
scripted By IM Store
Subscript To TMBU Para-
meter Value Indicated
By Data Set Index

ey § Add L
To TM Store

Subscript

IF ™™ Store \\
Subscript -+ >7

Set TM Store
Subscript to

ELSE 1

SCHEDULE
Table Maintenance
Process (Fig. 3.3.1.2.1)

WAIT FOR
Table Maintenance
Process Event = OFF

S

Figure 3.2.1.23-6. TMBU Parameter Value Processing
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Move Header Words
From SM Uplink Buffer
To Header'Buffer

Move Patch Words From
8M Uplink Buffer to MM
Utility Buffer

IF Patch Compar THEN Set MM Request
or Patch Dump = p= b OP Code =

Bin vl' Bin 'lOlO'

Set GND/Display
Mode Indicator
=0 '

Set Uplink
Message Flag
= Bin '1'

Séhedule
Mass Memory MS
Processor

Wait For Mass
Memory. -MSG.
Processor = 0Ofi

Set Uplink
Message Flag =
Bin '0!

Figure 3.2.1.23-T.

MMU Patch Uplink

2,
20

&)

/

| 10/16/79
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3.3. DISPLAY CONTROLLED PROCESSES

This section describes the Specialist Function (SPEC) control segments and
the display controlled processes. The display controlled processes are "on- .
demand" processes 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 section. This
capability (SMM) is discussed in Section 3.1.h.

3.3.1 Table Maintenance

The Table Maintenance Function allows the crew limited control ovef limit
sensing and selected computation and sequences. SM Checkpoint/Restore is con-
trolled by Tab;e 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 Seguent 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 - Inputs to this module are specified in Table 3.3.1.1-1.

C. Process Description -~ The control flow for this module 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 cyeclic 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. The Table Maintenance Display
ig then 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 IM 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 T™M Uplink active flag is ON, a class 5 error
message is issued.

The cyclic parameter update is cancelled when a new 0OPS, new SPEC, or
Resume 1s selected. The TM Spec Active Flag is turned OFF after the
cancellation of the cyclic parameter update program.

A0
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©10/16/79
3.3-2

Qutputs - Outputs from this module are specified in Table 3.3.1.1-1.

Module Refefence - Process

Table Maintenance Process 3
Cyclic Parameter Update : 3.

Module Type and Attributes

Type:

Attributes:

Program

N/A

Template References -

D
D
D

Uouog w)

tg O

oo oy

INCLUDE
INCLUDE
INCLUDE

INCIUDE

INCLUDE
INCLUDE
INCLUDE
INCLUDE

INCLUDE
INCLUDE

INCLUDE
INCLUDE

INCLUDE"
INCLUDE

TEMPLATE CZ1_COMMON
TEMPLATE CST _TM_CMT
TEMPLATE DIS_PLAY

DNX_BMS

TEMPLATE CSA SM CMT
DAG_RAM
DCG_RAM
DDG_RAM

TEMPLATE STM TABLE MATN

ZPRIOTIM

TEMPLATE STC_CYCL _UPDATE

TEMPLATE CDI_ANNUN
TEMPLATE DMA MAC
DMA#MACS

Error Handling - None

Constraints and Assumptions - None

I

Section Reference

.3.1.2  Schedule
3.3.3 Schedule

Systems Services Common Compool

TM Communication Compool

Systems Services Display Presentatlon
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.

T Parm Cyclic Update

Systems Services Annunciation Compool
Systems Services Annunciation Routine
Systems Services Error Annunciation
Macro Replace Statements

RN

TN



TABLE 3.3.1.1-1 Table Maintenance Specialist Functicn MODULE DATA LIST
Control Segment

- REQT.
i !
TEM DESCRIPTOR ACT SOURCE/DESTINATION HAL NAME MML SYMBOL

e

Display Variable Data A,2.11 0 CRT
Fields
Checkpoint Success/Fail| A.2.11 ] CRT CSAV_CMT_CKPNT IND
Indicator -
Parameter Display Flag A.2.11 I/0 CRT/CRT CSAV_CMT PARM DSPLY
TM Spec Active Flag A.2.11 o sUL CSTB_TM_SPEC_ACTIVE
TM Uplink Active Flag A.2.11 I SUL CSUB_TM UL _ACTIVE
Item Entry Table A.2.11 ¢} ST™ CSTV_ITEM NO
Item Entry Integer A.2.11 ¢} ST™M CSTV_ITEM I
Table
Item Entry Scalar Tablej A.2.11 0 ST™ CSTV_ITEM S
Item Entry Store Index A.2.11 L CSTV_STORE_INDEX
Deu Number A.2.11 0 CRT CSTV_D_DEU_NUMBER

o =
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>
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Program Table
Maintenance Spec

Perform TM
Initialization
Figure 3.3.1.1-2

SCHEDULE
Cyclic Param-
eter Update
Figure 3.3.1.3-1

DISPLAY
Table
Maintenance
Display

DO UNTIL
e Spec Resumed
o New OPS
o New Spec

CANCEL
Cyclic Param-
eter Update
Figure 3.3.1.3-1

Set TM Spec
Active Flag
Off

Close Table
Maintenance Spec

WAIT FOR
¢ New OPS
® New Spec
o ltem Entry
© Resume

10/16/79

3.3=4

I\F
= Perform TM
X"Q.UP:;:NK Entry Processing
ctive riag ig 3.3.1.1.3
= Off (Fig )
Issue Class 5
Error Msg.
Else (V92X0072X)

Figure 3.3.1.1-1. Table Maintenance Specialist Function Control Segment
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‘Set TM
'Spec Active.
Flag To On

Blank
Variable
Data Fields

Blank
Checkpoint
Success/Fail
Indicator

Set Parameter
Display Flag
To Off

Set TM Spec
Active Flag
To On

Figure 3.3.1.1-2. Table Maintenance Initialization
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Store Item No. Into Item
Entry Table At Location

Specified By Item Entry

Store Index

l

Store Integer Value Into
Ttem Entry Integer Table
At Loc. Specified By Item
Entry Store Index

Store Scalar Value Into
Item Entry Scalar Table
At Location Specified By
Item Entry Store Index

|

Increment Item Entry
Store Index By 1

IF Item Entry Store
Index > 8 (Is Table
Size Exceeded?)

Set Item Entry Store
Index = 1 (Start Again
At First Entry)

|

SCHEDULE

Table Mainte~
nance Process
(Fig. 3.3.1.2)

Figure 3.3.1.1-3. TM Entry Processing
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3.3.1.2 Table Maintenance Process (STM TABLE MAIN)

The Table Maintenance (IM) Process module retrieves the current parameter
value, limits, noise filter, annunciation endble/inhibit status, and constant
value to be digplayed and updates these items when new values are entered via
the keyboard. Table Maintenance also controls Checkpoint and enabling/inhibiting
the TDA process.

a. Control Interface ~ Table Maintenance is SCHEDULE'd by the Table Main-
tenance Specialist Function Control Segment when an item entry is entered.

INVOCATION: Schediule STM_?ABLEJMAIN PRIORITY (PRIO_STM)
b.  Inputs - Inputs to this module are specified in Table 3.3.1.2-1.

C. Process Description - The control flows for this module are shown in
Figure 3.3.1.2-1 through 3.3.1.2-13.

The Table Maintenance module interrogates the item entry to determine
which type of processing to perform.

If a limit value, noise filter or amnnunciation enable/inhibit is to be
changed, 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 information 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 agsociated 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 dlsplay.

Item entry request are communicated to the TM process through an item
entry table. When scheduled, ™ process indexes through processing
each non-zero entry. It is through this mechanism that multiple entries
are processed.

Subsequent calls to 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 (lass 5 error message is enabled for display. It should be noted that

a parameter 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:

\:)/ &9
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d.

Limit Values - 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 k
limits and one set of Class 2 limits.) :

If & 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.

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 'n' 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.

Parameter Annunciation Status - The annunciation inhibit indiecator
in the PIT entry for this parameter is enabled or disabled'accord—
ing to the item entered.

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.

FDA Enable/Inhibit - The FDA Enable/Inhibit Indicator in the CMT is
enabled or disabled according to the item entered.

Checkpoint - 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 lastirequest, T™ display update flag is
get on signaling UT to generate a fresh display.

Outputs - Outputs from this module are specified in Table 3.3.1.2-1.



Date: 510/16/79
Page - 3.3.1.2-3

BOOK OFT SM Detanled Design Specmcatlon

e. Module References -  Process Section Reference
Forward Scaling 3.2.1.7 CALL
" Backward Scaling 3.2.1.8 CALL

f. Module Type and Attributes

Type: Program

Attributes: N/A

g. Template References -

D INCLUDE TEMPLATE CZ1_COMMON Systems Services Common Compool

D INCLUDE TEMPLATE CST TM CMT ™ Communication Compool

D INCLUDE TEMPLATE DIS_PLAY Systems Services Display Presentation
and Control Routine

D INCLUDE TEMPLATE DNX BMS Systems Bervices Application Moding
and Seguencing Routine

D INCLUDE TEMPLATE CDL_ANNUN - Systems Services Annuncilation Control

D INCLUDE TEMPLATE DMA MAC Systems Services Annunciation Routine

D INCLUDE TEMPLATE SFs:FOR_SCALE Forward Scaling

D INCLUDE TEMPLATE SBS BACK SCALE Backward Scaling

D INCLUDE TEMPLATE CSA_SM CMT Basic SM Communication Compool

D INCLUDE CSAPIT : Parameter Information Table

D INCLUDE CSACDA Current Data Array

D INCLUDE CSALIT Limit Sense Table (LIT)

D INCLUDE CSCCOTSRC _ Constants Table Source Member

D INCLUDE IOMACS " Contains I/0 Macro Flags

D INCLUDE MMUMACS Contains MM Read/Write Macros

D INCLUDE SUMMACS ) - Contains FCOS Checksum Generation Macros.

D INCLUDE DMA#MAES : Systems Services arror annuneiation

macro replace statements
D INCLUDE TEMPLATE CVN MM UTILITY Contains SM common buffer

" D INCLUDE PROTMACS System services portection macros

h. Exror Handling -~ None
i- Constraints and Assumntlons - None
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TABLE  3.3.1.2-1 Table Maintenance Process

MODULE DATA LIST

REQT.
# ITEM DESCRIPTOR ACT SOURCE/DESTINATION HAL NAME MML SYMBOL
1. Parameter ID A.2.1 I/0 CRT/CRT CSAS_PITA PARM ID
CSAS PITE P’ARM ID
CSAS PITS PARM 1 ID
2. Constant ID A.2.12 I/0 CRT/CRT CSAS_COT_SCALAR_PARMID
CSAS COT 1 DIoCRETE . PARMID
CSAS_COT_;NEEGER_?ARMTD
3. Constant Value A.2.12,D.12 I/0 CRT/CRT CSAS_COT_SCAL VALUE
CSAS_( COT ' DIS_} VALUE
CSAS COT INT | ' VALUE
4. Limit Values A.2.1,D.9,A.2.8,D.8 I/0 CRT/CRT,SFD CSAS_LIT ANALOG_LOW_LIMIT
CSAS LIT ANALOG HIGH [ LIMIT
CQAS_LIE_EU_LOW_pIMIT
CSAS_LIT EU HIGH LIMIT
CSAS_PITS_LIM STATES
5. Current Noise Count('W' A.2.1,D.11 I/0 CRT/CRT,SFD CSAS_PITA CUR K _CT
Count) CSAS_PITE CUR N_CT
CSAS PITS ( CUR ol | CT
6. Maximum Noise Count A.2,1,D.11 I/0 CRT/CRT,SFD CSAS_PITA MAX N_CT
CSAS PITE ) MAX W L CT
CSAS_PITS_MAX_N_QT
T. Annunciation Inhibit A.2.1,D.11 I/0 CRT/CRT,SFD CSAS_PITA ALARM INH_IND
CSAS_PITE ALARM INH_IND
CSAS_PITS_ALARM INH.IND
8. FDA Enable/Inhibit 4.2.11,D.6 I/0 CRT/CRT, SPM CSAV_CMT FDA IND
Indicator
9. Checkpoint Status On A.2.11 0 CRT . CSTV_CHKPT STATUS
Display
10. Checkpoint Time A.2.11 0 CRT CSTV_CHKPT STATUS
11. Ha*d Fa.:.l Indlcator A.2.1,D.10 0 CRT CSAS_PITA HARD FAIL
CSAS PITE_} HARD FAIL
CSAS 1 PITS H.ARD FAIL
12. Backward Scaling Call E.3.2.1.8 0
List
13. Alarm, Class System Services Fault I STM_FMPT.CLASS
Message Parameter Table
(FMPT)
1k, Limit Set In Use TM Display Buffer 0 CRT

Indicators
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TABLE

3.3.1.2-1 Table Maintenance Process (Cont'd)

MODULE DATA LIST

# ITEM DESCRIPTOR ACT SOURCE/DESTINATION HAL NAME MML oL
5. Active Limit Set A.2.1 0 CRT CSAS PITA ACT LIM SET
CSAS_PITE_ACT LIM SET
CSAS PITS ACT LIM SET
16. (deleted)
17. (deleted)
18. PIT Index A.2.31 I CSTS_CMT_PIT_INDEX
19. COT Index E L STM_COT_INDEX
20. Number of Limit Sets a.2.1 I CRT/CRT,SFD CSAS PITA_LIM_SET
CSAS_PITE LIM SET
21. Invalid Indicator E L STM INVALID IND
22, Parameter Display Flag A.2.11 I/0 CRT/CRT CSAV_CMT PARM DSPLY
23, Parm Type TM Display Buffer 0 CSTV_CMT PARM_TYPE
2k, Number of Limit Sets B L STM_LIM SET SAVE
Save
25. Class 2 Limit Indicator | E L STM_CLASS2_LIM IND
26. Class 0,3,4 Limit E L STM_CLASSO3L LIM IND
Indicator
27. PIT Subindex A4.2.11 I CSTS_CMT_PIT SUBINDX
28. Current Value A2.7 - I SFS
29. Current Parm Status A.2.7 '““ I SFS
30. Parm Count A.2.1 i, - I CRT CSAS PITP NUM PARMS
31. Dummy, I/0 Status a.2.7 - j 0 SFs
For Limits N
32. ID Found Flag E L STM_ID_FOUND
33. Tter Table E ; L STM ITEM TARLE
3k. Item Type B L STM ITFM TYPRE
35. Constant Type TM Display Buffer L CSTV_CMT_CONST_TYPE
36. Parm' ID (Display) 4.2.11 ¢} CRT . CSTV_PARM_ID
37. Constent ID (Display) A2.11 ¢} CRT

CSTV_CONST -ID
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TABLE 3.3.1.2-1 Table Maintenance Process (Cont'd)

MODULE DATA LIST

# ITEM DESCRIPTOR ACT SGURCE/DESTINATION HAL NAME MML ?53§6L

38. TM Uplink Active Flag A,2.11 I SUL CSVB_TM UL _ACTIVE

39. TM Uplink Error Flag A,2.11 0 SUL CSTB_TM_ERR

ko, SM Common Buffer in use | A.2.25 1,0 Variocus Users of the CDEB_COM: BUF_INUSE
Flag SM Common Buffer

41, Common Buffer In Use A.2.25 L STM_COM_BUF_FREE
Flag For Checkpoint

L2, Checkpoint Buffer A.2.25 0 MU CDHV_BLOCKS

43, Pointer To Next E STM_BUFR_IND
Available Halfword

bk, I/0 Error Field A.2.25 I FCOS CSZV_RW_TSW

45. Number Of Analog A.2.1 I CSAS_PITA NUM_ENTRIES
PIT Entries

Lé. Number of EU PIT Entries | A.2,1 I CSAS_PITE NUM ENTRIES

L7, Number of Parent Entries AA.2.1 I CSAS_PITP_NUM ENTRIES
In PIT

48, Parent Limit Value A.2.1 I CSAS PITP_LIMIT STATUS

k9. Time of Successful E 1,0 CRT CZ1V_D MISSION_TIME$(1:)
Checkpoint

50. Size of LIT E L STM LIT SIZE

51. Number of Words E L STM_NUM_SCALARS

52. Tm Display Update Flag A.2.11 o FCOS CSTV_TM_DISP_UPD

53. Ttem Entry Table 4.2:11 I STS CSTV_XITEM NO

sk, Item Entry Integer Table [A.2.11 I STS CSTV_ITEM I

55. Item Entry Scalar Table [A4.2.11 I STS CSTV_ITEM_S :

56. Item Entry Process Index |A.2.11 . L CSTV_PROCESS_INDEX

57. Common Buffer Address géMﬁgﬁpool Table CZ1_ I - CZlV_MM_ADDR_?BL$2
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TABLE 3.3.1.2.3

Table Maintenance Process (cont'd)

MODULE DATA LIST

# ITEM DESCRIPTOR ACT SOURCE/DESTINATION HAL NAME MML SS!%&)L

58 Total Number Entries im E L STM_NUM_ENTRIES
Cot

59 Current Search Position E L STM_CUR_POS

60 Doublescalar Value E L STM_COT_DBL SCAL VALUE
61 PARM Blanking Bit A4.2.11 0 CSTB_PARM_ID STAT

62 T™M PARM ID A.2.11 0 CRT CSTV_PARM_ID

63 Entered ID E L STM_ITEMIL
n Const Scal Blanking Bit A.2.11 0 CSTB_CONST SCAL_STAT
65 Const Disc Blanking Bit [ A.2.11 Q CSTB_CONST DISC_STAT
66 Const Scal Value A.2.10 0 CRT CSTV_CONST VAL SCAL
67 Const Disc Value A.2.11 0 CRT CSTV_CONST_VAL DISC
68 COT Position Pointer E L

STM_COT_INCR

198-g
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<D

1 = Parameter ID

.10/16/79
3.3.1,2-7

Perform
Parameter 1D

2= Limit

Validation
Figure 3.3.1.2-3

Perform
Limit Change

3 = Noise Filter

Figure 3.3.1.2-4

~ Perform
Noise Filter

4 = Parameter
Annunciator

Value Change
Figure 3.3.1.2-56

Perform Param-
eter Annunciation

Status

Then

Status

LFigure 3.3.1.26 |

Set FDA Enable/

5 = FDA Status

IF
Entry FDA
Enable

6 = Constant 1D

Else

inhibit indicator To
|'0n In Basic CMT

Set FDA Enable/
inhibit Indicator To
ff In Basic CMT

Perform
Constant ID

7 = Constant Value

Validation

L_Figure 3.3.1.27

Perform
Constant Value

8 = Checkpoint Execute

Change
Figure 3.3.1.2-8

Perform
Checkpoint

Do WHIL.E Parform ltem
ftem Entries Processing
Exist For (Fig.3.3.1.2-14)
Processing
Perform Item
Entry Error
Return Checking .
(Fig.3.3.1.2-2)
IF No DO CASE
Input Errors Then On ftem Type
(Invalid Indi- From ltem
cator Off) Table
Set TM Display
Update Flag Set T™M
To On Thenl  Uplink Error
Flag To On
IF Error Th IFT™M
(Invalid Indi- & Uplink Active
cator On) Flag = On
Qutput Class 5
Error Message
Else] Associated With
V92X0072X
Figure 3.3.1.2-1. Table Maintenance Process
2 -2
209

Execute
Figure 3.3.1.2-9
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Set Invalid
Indicator
To Off

l

IF Item Entry

Is Limit, Nois
Filter, Or Par
Annun Stat And
Parm Id Is O

2\

Set 1nvalid
Indicator To~
On (Parameter

Id Not Pre-
viously
Entered)

IF Item Value
Is An Invalid
Constant

Set Invalid

Indicator To On
(Invalid Dis- T
crete Constant)

Set Invalid
Indicator To On
(Constant Id
Not Previously
Entered)

| IF Item Entry

Discrete

Is A Constant
Value And
Const Id Is O

IF Item Entry
No. A Class 2
Limit, Noise
Filter, Or Par
Annun Stat And
Class 2 Limit
Indicator Is
off

Set Invalid
Indicator To
On (Parm Not

/
)
J

A Class 2)

IF Ttem Entry
No. A Class O,
8

3,4 Limit, Noi

Set Invalid
Indicator To On
(Parm Not A
Class 0,3,4)

Class 0,3,k
Limit Indicator
Is Off

Filter, Or Parm
Annun Stat And /

IF Limit Set

Number > Number
Of Limit Sets T
Save

Set Invalid
Indicator To
On (Invalid
Iimit Set For
Parm)

IF Item Entry

No. A Discrete
High Limit :

Set Invalid Indicator To
On {Invalid Limit High
For Discrete)

IF Ttem Entry No

A Discrete Limit

Value Not Equal T
To 0 Or 1

Set Invalid
Indicator To On
(Invalid Dis-
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Figure 3.3.1.2-2, Item Entry Error Checking
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IF
Else :—Fg&lpe \ Then § Noise Value
s EY AClass 0, 3, 4
{Type = 2) (item No. 8)

Figure 3.3.1.2.5. Noise Filter Value Change
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\ \ _Class 0, 3, 4 PITA
IF Item No. IF Type If Item No. = 9
< 14 (Class Thent s Analog Then 1 Annun Inhibit = Off
0,3, 4) {Type = 1) If 1tem No. = 10
Annun Inhibit = On

‘ . \ Class 0, 3, 4 PITE
IF Type If tem No. =9
Else Is EU The? 1 Annun Inhibit = OFf
{Type = 2) if Item No. 10
Annun Inhibit = On
Place Annun Status
In Display Buffer
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IE T Class 2 PITA
& Type If Item No. =14
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/ Annun Inhibit = On
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IF Type \ if Item No. = 14
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Annun Inhibit = On
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If Item No. = 15
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Figure 3.3.1.2-6. Parameter Annunciation Status
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. , - 3.3.1;2-’1)"'
IF j\\Then + Enter Constant Value In

Type = Integer Integer Section Of COT
(Constant Type=1 » Copy Entered Value Into

Const Scal Value

I
1sb™ _ 4\\m an Enter Constant Value In
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v
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lak
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* Copy Entered Value Into
Const Scal Value

Figure 3.3.1.2-8 Constant Value Processing
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. ® Compute Size Of LIT

- o Move LIT Into Check-
point Buffer (MM

. Common Buffer)

- Perform PIT
" Data Store
; Figure 3.3.1.2-11
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Figure 3.3.1.2-10.
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Figure 3.3.1.2-11. Pit Data Store
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Figure 3.3.1.2-12. Build Display Buffer

Move Limit Values
From EU LIT To
Display Buffer

9T-2°T°€'€

6L/9T/0T -

uoneayioadg ubisaq palEIed WS 140 004G



IF
Class 2 Limit
indicator On
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Access Item Entry Inputs
In Item Tables Using
Item Entry Process Index,
Store Acquired Values

In Local Store.

]
- Zero Current
ITtem Entry In
Item Table

Increment Item
Entry Process
- Index By 1

1

IF Item Entry
Process Index

> 8

Figure 3.3.1.2-14, Ttem Processing
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3.3.1.3 Table Maintenance Cyclic Parameter Update (STC_CYCI, UPDTE)

The Cyclic Parameter Update provides for the‘display buffer update once every
two seconds. :

.

Control Interface - The cyclic update module is scheduled by the Table
Maintenance Specialist Function Control Segment at a rate of once every

two seconds.

INVOCATTON: SCHEDULE STC CYCI_UPDTE AT PHASE STC PRIORITY (PRIO_STC),
‘ REPEAT EVERY TIME STC.

Inputs - Inputs to this module are specified in Table 3.3.1.3~1.

Process Description - The control flow for this module is shown in

Figure 3.3.1.3~1. The display 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
is a flag in the TM display buffer and is set ON or OFF by the ™
module. The active Limit set (1,2, or 3) is entered into the display
buffer if the class 0/3/Lh Limit indicator is. ON.

The analog, EU, or discrete data is updated, depending on the parameter
type. »
The parametér type is an integer value in the display buffer. A value

of 1 indicates an analog type, 2 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.

Outputs - Outputs from this module are specified in Table 3.3.1.3-1.

Module References -

Process. Section Reference
Forward_Scaling 3.2.1.7 CALL

Module Type and Attributes:

Type:. Program

Attributes: N/A
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g. Template References:
D INCLUDE CSAPIT Parameter Information Table (PIT)
D INCLUDE CSACDA Current Data Array (CDA)
D INCLUDE TEMPLATE CST TM CMT T™M Communication COMPOOL

D INCLUDE TEMPLATE SFS_FOR_SCALE Forward Scaling

h. Error Handling - None

i. Constraints and Assumptions - None

A
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TABLE

3.3.1.3-1 Cyclic Parameter Update

MODULE DATA LIST

REQT.

# ITEM DESCRIPTOR ACT SOURCE/DESTINATION HAL NAME MML SYMBOL
1. Parameter Display Flag Al2.11 I STM CSAV_CMT PARM DSPLY
2. Active Limit Set A.2.1 1 ST CSAS_PTTA ACT LIM SET

CSAS_PITE_ACT LIl SET

CSAS_PITS_ACT_LIM SET
3. PIT INDEX TM Display Buffer I ST™M CSTS_CMT PIT_INDEX
b, PIT SUBINDEX TM Display Buffer I STM CSTS_CMT PIT_SUBINDX
5. Class 0/3/& TM Display Buffer I STM

Limit Indicator

CSTV_CLASSO03%_LIM IND

yoog
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< Enter )

IF
Parameter
Display
Flag On

‘ Return »

Then IF Then

PIT index Points To The
Following Data:

Parm Value (CDA)
Status (CDA)
Active Limit Set (PIT)

'pre Analog -
(Type = 1) /

Else

IF Thenf Enter Active
Initialize Forward Call For- Enter Parm AClass 0, 3, 4 Limit Set Into
Status | — .
Scaling Call List ward Scaling = Daatus I Limit Indicator Display Buffer
For Parameter Value Figure 3.2.1.7-1 isplay Buffer On (Analog)
Forward Scaling Places
Output EU Values
In Display Buffer
’ |F Enter Active
Enter Displ L nter !
'IT!: EU —\Then Buffer Ispiay AClass 0,3, Then Li.mit Set into
(_l\_/pee ) e Parm Value 4 Limit Indi- Display Buffer
ye @ Parm Status cator On (EU)
Enter Display IF Enter Active
Eise Buffer A Class 0, 3 Then Limit Set into
® Parm Value 4 Limit Indi- Display Buffer
e Parm Status cator On (Discrete)

Figure 3.3.1.3-1. Cyclic Parameter Update

Lt S R TS
6L/9T/0T




10/16/79
3.3.2-1

BOOK: OFT SM Detailed Design Specification

3.3.2 Bubsystem Configuration Management

The Subsystem Configuration Management (sCM) function provides the capability
to compare lists of specified parameters with predefined condigurations. SCM is
a Specialist Function controlled via item entries from the SCM display.

3.3.2.1 BSCM Specialist Function Control Segment (SCS_SPEC)

The Subsystem 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 specified 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 Function 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 References -~ Process Section Reference
SCM Process 3.3.2.2 SCHEDULE
SCM Initialization 3.3.2.3 CALL

f. Module Type and Attributes

Type: Program

Attributes: N/A

Z. Template References
D INCLUDE TEMPLATE CZ1 COMMON Systems Services Common Compool
D INCLUDE TEMPLATE DIS PLAY Display presentation and Control
D INCLUDE TEMPLATE DNX BMS Application Moding and Sequences
D INCLUDE TEMPLATE CSC_CSM CMT SCM DISPLAY PARAMETERS
D INCLUDE DAG#RAM Common grammar macro set
D INCLUDE DCG#RAM © SPEC Control Segment grammar macro set
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3.3.2-2
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D INCLUDE DDG#RAM ' . Allows references to MCDS keyboard
inputs ’
D INCLUDE ZPRIOTIM Contains REPLACE names for baseline‘

priorities, phasing, and rates of
scheduled processes

h. Error Handling - Nomne
i. Constraints and Assumptions
1. Ttem 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. ‘

G
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TABLE 3.3.2.1-1 SCM Specialist Function Control Segment

MODULE DATA LIST

# ITEM DESCRIPTOR ACT SOURCE/DESTINATION HAL NAME MML SR\';I\CI?EOL
1 Ttem Entry E I CRT
2 Ttem Indicator A.2.11, D.16 o] 3CM CSCV_CMT_ITEM NO
3 Limits/States A.2.11, D.16 0 3CM CSCV_CMT LOW_LIMIT
CSCV_CMT_HIGH LIMIT
b List ID A.2.11, D.16 o] SCM CSCV_CMT_LIST ID
5 Parm ID A.2.11, D.16 0 SCM CSCV_CMT_PARM ID
6 Spec Table Pointer A.2.11.2 0 SCM TBL_WR_IDX
7 Item Entry Table A.2.11.2 0 SCM SCM_ITEM TBL
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Program Subsystem 10/16/79
Configuration 3.3.2-h
Management SPEC T

CALL SCM
Initialization/
Cleanup
(Fig 3.3.2.3-1) )
DISPLAY
Subsystem
. Configuration
Management
Display
SCHEDULE Process To
e Validate And Acquire
WAIT FOR List Requested
DO UNTIL *New OPS IF Th Place e Execute Compare
S SPEC Resumed o New SPEC Trem en!  Data e Update List With
* e ltem Entr Entry * Change Data
o New SPEC o Resume y‘ * COMPQOOL o Execute Change To
- Mass-Memory
(Fig. 3.3.2.2-1)

Close Subsystem

Configuration
Management SPEC

Figure 3.3.2.1-1. Subsystem Configuration Management Specialist Function Control Segment
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3.3.2.2 Subsystem Configuration Management Process (SCM;SUB_CONFIG_MAN)

Subsystem Configuration Management (sCM) provides the capability to compare
specified analog, EU, and discrete parameters with predefined configu?ations as
defined in SCM lists. SCM is controlled by item entry from the SCM display.

a. Control Interface - The SCM module is SCHEDULE'd by the SCM
Control Segment to process item entries.

INVOCATION: SCHEDULE SCM_SUB CONFIG_MAN PRIORITY(PRIO_SCM)

b. Inputs - Inputs to this module are specified in Table 3.3.2.2-1.

c. Process Description - 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 process 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/0 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.

REFRODUCIRLLNTY O

ORIGIHNAL PAGLE 18 0OOK
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3. Request display of a particular parameter and its limits -
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. '

L. Change 1limits - 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. Outpﬁts - 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 -

INCLUDE CSCSCMT - SCM TEXT DICTIONARY

INCLUDE CSCSCAT - SCM ADDRESS TABLE (SCAT)

INCLUDE TEMPLATE CSC_€MT SCM - SCM DISPLAY PARAMETERS

INCLUDE TEMPLATE CSZ ICC_CMT -~ ICC INPUT BUFFERS AND FLAGS
INCLUDE TEMPLATE CDI, ANNUN - SYSTEM SERVICES ANNUNCIATION COMPOL
INCLUDE DM#MACS - SYSTEM SERVICES ERROR ANNUNCTIATION MACRO

REPLACE STATEMENTS
D INCLUDE TEMPLATE CZ2_COMMON_SCM ICC/UT FLAGS

wEvEvEcRolw!

h. Error Handling - None
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i. Constraints and Assumptions -

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.

REFRODUCIBILITY O THE
ORIGINAL PAGL IS POOR
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TABLE 3.3,2,2-1 ‘ Subsystem Configuration Management

MODULE DATA LIST

T REQT.

# ITEM DESCRIPTOR ACT SOURCE/DESTINATION HAL NAME MML SYMBOL
1 Ttem Indicator 4.2.11, D.16 I 5CS CSCV_CMT_ITEM NO
2 Parm ID A.2.11, D.16 I sCs CSCV_CMT_PARM ID
3 Limits/States A.2.11, D.16 I sCs CSCV_CMT_LOW_LIMIT
CSCV_CMT_HIGH LIMIT
L List ID A.2.11, D.16 I sCs CSCV_CMT _LIST ID
5 SCM List A.2.1h I MMU €SCS_LIST_ID
6 Error Message Text A.2.15 0 CRT CSCD_SCM_TEXT
T Limits/States A.2.1h I
8-9 (deleted)
10 Downlist PARMID A.2.11.2 0 DL CSCV_CMT DOWNLIST(I)

4
10A PARMID 1 A.2.11.2 o] DL CSCV_CMT_DOWNLIST(1) V93U1951C
10B PARMID 2 A.2.11.2 0 DL CSCV_CMT DOWNLIST(2) V93u1952¢C
10C PARMID 3 A.2.11.2 0 DL CSCV_CMT_DOWNLIST(3) V93U1953C
10D | PARMID 4 4.2.11.2 0 DL CSCV_CMT_DOWNLIST(4) V93U195LC
10E PARMID 5 A.2.11.2 0 DL CSCV_CMT_DOWNLIST(5) V93U1955¢C
10F PARMID 6 A.2.11.2 0 DL CSCV_CMT_DOWNLIST(6) V93UL956C
10G | PARMID 7 A.2.11.2 0 DL CSCV_CMT_DOWNLIST(T) V93U1957C
10H | PARMID 8 A.2.11.2 0 DL CSCV_CMT_DOWNLIST(8) V93U1958C
10T PARMID 9 A.2.11.2 0 DL CSCV_CMT_DOWNLIST(9) V93U1959C
10J PARMID 10 4.2.11.2 0 DL CSCV_CMT_DOWNLIST(10) V93U1960C

11 Discrepancy Message Line| A.2.11.2 o} CRT CSCY_CMI_DISPLAY ERROR(I)

114 Discrepancy Message 1 CSCV_CMT DISPLAY
A.2.11.2 0 ERROR(1) V92U1961C
CRT

11B Discrepancy Message 2 CSCV_CMT DISPLAY
A.2.11.2 0 CRT ERROR(2) V92U1962C

11C Discrepancy Message 3 CSCV_CMT_DISPLAY
£.2.11.2 o CRT ERROR(3) V92U1963¢C

yeayyiaadg ubisa@ pajie3aq WS L10
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TABLE

MODULE DATA LIST

# ITEM DESCRIPTOR ACT SOURCE/DESTINATION HAL NAME MML gfﬁgbL
11D Discrepancy Message 1 C3CV_CMT_DISPLAY
A.2.11.2 0 CRT ERROR(L) V92U196kc
11E Discrepancy Message 5 CSCV_CMT DISPLAY
A.2.11.2 0 CRT ERROR(5) V92U1965¢
i1F Discrepancy Message 6 CSCV_CMT DISPLAY
A.2.11.2 0 CRT ERROR(6) V92UL966C
116 Discrepancy Message 7 CSCV_CMT DISPLAY
A.2.11.2 o cRT ERROR(7) V92U1967C
10H Discrepancy Message 8 CSCV_CMT DISPLAY
. A.2.11.2 0 CRT ERROR(8) V92U1968¢
101 Discrepancy Message 9 CSCV_CMT DISPLAY
A.2.11.2 0 CRT ERROR(9) VO2U1969C
10J Discrepancy Message 10 CSCV_CMT DISPLAY
; A.2.11.2 0 CRT ERROR(10) V92U1970C
12 Display PARM Status A.2,11.2 0 CRT Cscv_CMT_DIspLAy_sTATUs(I)
13 Display PARMID A.2.11.2 0 CRT CSCV_CMT_DISPLAY PARMID
1h Display Should Be State| £.2.11.2 0 CRT CSCY_CMT_DISPLAY STATE
15 Item Table E L SCM_ITEM TABLE
16 Ttem Type E L SCM_ITEM TYPE
7 Error Indicator E L SCM_CLASS5_ERROR V92X0067X
18 Number Discrepancies E L SCM_NUM_DISCREP
19 Display Low Limit A.2.11.2 o =l 0 CRT CSCV_CMT_DISPLAY LOW VAL
W= -
20 Display High Limit A.2,11.2 Eg Eg 0 CRT CSCV_CMT_DISPLAY HIGH VAL
—l
21 (Deleted) Z gg
22 Display Success/Fail A.2.11.2 g: E% 0 CRT CSCB_CMT DISPLAY S/F
. "_—(
23 FCOS Read/Write Macro E Ry 0
Call List % =
w
—t
2k Write Status E =3 1/0 Macro Call List
—
25 M4 Address B o2 o o Macro Call List
g
L=
==
=

H008
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TABLE 3.3.2,2-1 Subsystem Configuration Management (Cont'd)

MODULE DATA LIST

# ITEM DESCRIPTOR ACT SOURCE/DESTINATION HAL NAME MML 'SRSI\%;OL

26 1 to SCML Buffer E o] Macro Call List

27 IFW Flag E 0 ICC_CSCV_ICC_MSG

28 ENABLE/ INHIBIT FLAG B I ICC Call List ENABLE_SCM_DATA MSG

29 Parameter I/0 Status A.2.17, A.2.22 (SCMINB) I sCS

30 Compare Error E L SCM_COMPARE ERROR

31 SCML Shoutd Be STATE A.2.10 I MV CSCS_DISC_STATE

32 Discrepancy Text A.2.15 I MMU CSCS_TEXT

33 Desired State Text A.2.1k T MMU CSCS_DISC_SWO
CSCS_DISC_swWi

3k Parameter A A.2.1k I MMU CSCS_3POS_PARMIDA

35 Parameter B A.2.1h I MMU CSCS_3POS_PARMIDB

36 Parameter A Value A.2.10, A.2.17 I SGA, SCM, SSD CSCS_3POS_PARVALA

37 Parameter B Value A.2.10, A.2.17 T SGA, SCM, SSD CSCS_3POS_PARVALB

38 PARM A Should Be STATE A.2.1h T MMU CSCS_3POS_STATEA

39 PARM B Should be STATE A.2.1L T MMT CSCS_3POS_STATER

Lo #_IN_DISCRETE SECTION A.2.1h T MMT CSCS_NUM_DISC

L1 #_IN 3POS_SECTION A.2.1k T MU CSCS_NUM_3POS

Lo #_IN_EU_SECTION A.2.1k I CMMU CSCS_NUM_EU

43 E.U. VALUE A.2.10, A.2.17 I SGA, SSD CSCS_EU_VALUE

Lk Found Flag E L SCM_FOUND_FLAG

45 SCML_PARMID A.2.1h I wug CSCS_EU_PARMID

L6 SCML,_SAVE E L SCM_SAVE

Ly Section INDICATOR E L SCM_SECTION

48 A FLAG E L SCM_AFLAG

Lo 3POS_ERROR E L SCM_3POS_ERROR

50 SCM ICC Bvent Flag E I ICC Router CSCV_SCM_ICC_EVENT

y0og
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TABLE

3.3.2.2-1 Subsystem Configuration Management (Cont'd) MODULE DATA LIST

# ITEM DESCRIPTOR ACT SOURCE/DESTINATION HAL NAME MML SR"{EI\CIIIEOL
51 Item Entry Table A.2.11.2 I SCs 3CM _ITEM TBL
52 Process Table Pointer A.2.11.2 I 3Cs TBL_RD_IDX
53 SM Common Buffer 1A.2.25 ¢} MM CDHV_BLOCKS
Sh Common Buffer In Use A.2.25 I/0 Various Processes Using CDHB_COM_BUF INUSE
Flag MM Common Buffer
55 Common Buffer In Use - [E L

Flag for SCM

SCM_COM_BUF_FREE

yoosd
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Table Entry Not
= Zero (Item
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Zero Item Entry
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IF Processing
Last Entry In
Item Table

N

[

Perform SCM
Control Fig.
3.3.2.2-1A

OFT SM Detailed Design Specification

Set Table
Pointer To 1

Figure 3.3.2.2-1. SCM

Bump Table
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Entry
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4 A Array Of Case 1 = lS_;:; ot i?::orm
// Indexes (1-5) For Selection
Each ltem : <
| /
Ipo case \
10n Item Type ; ' 2 =
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, ‘Compare : SCM List
Comparison
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3 = Perform
PARMID PARMID
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Fig. 3.3.2.2-8
o ‘\‘
4 =
Limits Perform
Change Limits
Change
Fig. 3.3.2.2-12
MM Perform
5 = Write f Mass
Memory
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. Fig. 3.3.2.2-17
Move Error
Indicator To
IF
Error Indicator Then Ul Macro And -
= Non Zero Issue Macrq \\
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Error NJ Class 5
Error
Message
Zero
Error
Indicator

Figure 3.3.2.2-1A SCM Control
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‘IF List ID Not =
To List ID In
First Word Of
SCM IList

Compool

Search
SCAT Table

| For LIST ID

|

IF List ID
Not TFound

OFT SM Detailed Design Specification

Date 10/16/79

Page

Set

Error Indicator
To Annunciate
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List ID
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Issue Reserve
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Common Buffer

IF SM Common

Buffer Free Flag

Is On (Buffer
Free)
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Init FCOS

Macro For Read

o List MM Address
o 1 To SCML Buffer

Issue FCOS
Macro To
Read SCML
From MM

Blank

Then Parameter
If Read Good >—""'—' Section Of Display
And SCML Save

e Move List ID
To Display

e Move List From
Common Buffer
To SCM Area

Figure 3.3.2.2-2A List Read
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DO FOR \

Move
Blank FCW

I=1To 10

DO FOR

Line To Discrep-
ancy Message
Entry

Zero
Downlist

‘1'=1To 10

~ - N

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
Number

Discrepancies
=0

PARMID(I)

Move

'‘NONE’

To Display
Message Entry

Figure 3.3.2.2-3. LIST Comparison
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Set

e IFW Flag = On
(8CM Data
Request)

e Enable/Inhib-

it Flag = On

(SCM Data

Response)

WAIT
2.3 Sec.

i
Enable/Inhibit
Flag = On

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

Set Enable/
Inhibit
Flag = Off

.

DO FOR All

Entries In -
Status Word gi;tig To
Section OF ICC vald
Invalid
Buffer

Figure 3.3.2.2-4 ICC Data Acquisition
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DO FOR Al Entries In}
Discrete Section (SCML)
While

Number Discrepancies

Less Than 10

Then

IF
Parameter
1/0 Status
= |nvalid

IF
Compare__Error
Flag On

Then

10/16/79
3.3.2.2-10
o Set
Compare Error
Then Flag On
®  Set Display Parm
Status Bit On
IF Discrete
Value Not = " Set
Else To SCML Then Compare_Error
Should_Be Flag = On
State

® Move Discrepancy Text From
SCMT To Discrepancy Message
Line

e Add 1 To Number Discrepancies

e Set Compare Error Flag Off

Then

Move Desired
State Text For 1
To Discrepancy
Message Line

1F SCML.
Should Be State
Is 1

Else

Move Desired
State Text For O
To Discrepancy
Message Line

Move
PARMID To
Downlist
Parm [D’s

Figure 3.3.2.2-5. Discrete Parameter Comparison
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DO FOR All Entries In

3 Pos Discrete Section (SCM L)\_Th_en

Whiie Number Discrepancies
Less Than 10 /

1/0 Status =
Invalid

IF
Compare_Error
Flag On

IF
Parameter A Or
Parameter B /

Then

@ Set
Compare Error
Then Flag On,

e Set Display
Parameter Statu
Bit On Set
Then Compare__Error
Flag = On
IF
Parameter A Value
Not = To SCML
Should Be State 1=
Eise Parameter B Value

Not = To SCML

e Move Discrepancy Text From
SCMT To Discrepancy Message Line

e Add 1 To Number Discrepancies

e Set Compare Error Flag Off

Should Be State /

Move Desired
State Text For
A=0CAndB=0
To Discrepancy

Message Line

IF SCML Then
PARM A Should Be
State = 0 And
PARM B Should Be
State = 0 /
Else
Move
Parm A ID
To Down List
Buffer

IF SCML

PARM A Should Be

State = 0 And

PARM B Should Be

State = 1

Figure.3.3.2.2-6. 3 Pos. Discrete Parameter Comparison

Then, Set

Compare__Error
Flag = On

Move Desired
State Text For
A=0 And B=1 To
Discrepancy
Message Line

Else

Move Desired
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Message Line
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@ Set Compare
Then Error Flag On

e Set Display

IF Parm Status Bit
Then Parameter On

T /O Status
= {nvalid

DO FOR All Entries In
E.U. Section (SCML)

While Number Discrepancies
Less Than 10

IF E.U.
El Value>High
22 Limit Or
E.U. Value<Low
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Set
Compare__Error
Flag = On

o Move Discrepancy Text

IF Then From SCMT To Discrepancy.
Compare Error Message Line

Flag On ® Add 1 To Number
Discrepancies

Set
Compare Error
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PARMID To
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Figure 3.3.2.2:7. E.U. Parameter Comparison
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IF Requested ¢ Set Found Flag On
PARMID = SCML e Move PARMID To Display
Parm ID T PARM ID
@ SCML Save = Index To
SCML Entry
o Save Section Indicator Display Processer Checks
@ Set Display Blanking Blanking Bits To Determine
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Should Be_State For Should Be State Of
=1 : T 1 To Display Desired
State

Move Desired State
Text For Should Be
State Of O To Display
Desired State
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Set A Flag
off

e Set Found Flag On

e Move PARM ID To Displsy
PARM ID
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o SCML Save = Index To
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3.3.2.2-15

T SCML Entry
e Save Section Indicator
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PARM ID = SCML = -
A PARM TD PARM ID = SCML
L E | B pARM ID

Ir
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e Set Display
Blanking Bit
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IF
A Flag On

e Set Found Flag On
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PARM ID

e SCML Save = Index To
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e Save Section Indicator

Perform Display
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Figure 3.3.2.2-16. Display 3-Pos State
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Display Success/
Fail = Blanks
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T—
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3.3.2.3 SCM Initialization/Cleanup (SCI_QLNUP)

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
Inputs - Inputs to this module are specified in Table 3.3.2.3-1.

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.

Outputs - Outputs from this module are specified in Table 3.3.2.3-1.

Module References -~ None

Module Type and Attributes

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

D INCLUDE TEMPLATE CSC_SCM CMT  SCM DISPLAY PARAMETERS
Error Handling - None

Constraints and Assumptions -~ None

IR B T A R O T S R AN,
AROTUCIRILIMY O THR
~
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TABLE 3.3.2.3-1 Initialization/Cleanup Process

MODULE DATA Li57

buffer

CSCY_CMT MESS LINE (1)

" \ REQT.
ESTINATION HAL NAME MML
ITEM DESCRIPTOR ACT SOURCE/DES P SYMBQL
Display variable data E I/0 CRT
Discrepancy message A.2.11 CRT
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ALY

6L/91/0T



10/16/79
3.3.2.3-3

‘ Enter ’

Blank
Discrepancy
Message Text
Buffer

Blank SCM
Display
Variable Data
Except For
List ID

‘ Return ,

Figure 3.3.2.3-1. SCM Initialization/Cleanup
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3.3.3 Communication Instrumentation

The Communication 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 Communication Instrumentation Specialist Function Control Segment

(SIS _SPEC)

The Communication Instrumentation (CI) Specialist Function Control Segment
presents the CI Display and controls execution of the Telemetry Format Load (TFL)

process.
process.

8.

The control segment acts as the interface between the crew and the TFL

Control Interface - The CI Control Segment is SCHEDULE'd by the User
Interface Sequence Request Processor (DMC SEQ REQ PROC) upon user request.

Invocation: Schedule SLS_SPEC PRIORITY (PRIO_SLS)

Inputs - Inputs to this module are specified in Table 3.3.3.1-1.

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 Punction initia-
lizes flags, indicators and SPEC controlled displsasy 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 1is
cancelled and the TFL termination flag is turned on to signal the TFL
process to terminate its processing after completing any I/0 operations.

Outputs - Outputs from this module are specified in Table 3.3.3.1-1.

REPRODUCIBILITY OF THE
ORIGINAL PAGE IS POOR
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e,

Module References - Process

GTS Cyclic Update
TFL Process

Display

DNX_BMS

Module Type and Attributes

Type:
Attributes:

Program

N/A

Template References -

D

D

INCLUDE

INCLUDE

INCLUDE

INCLUDE
TNCLUDE

INCLUDE

INCLUDE

INCLUDE

INCLUDE

INCLUDE

TEMPLATE CZ1_COMMON

TEMPLATE DIS. PLAY
TEMPLATE DNX_BMS

TEMPLATE CVL TFL COMPOOL
DAG#RAM

DCCGHRAM
DDGH#RAM
ZPRIOTIM
TOMACS

PMUMACS

10/16/79

3.3.3-2
Section Reference
3.3.3.3 . SCHEDULE
3.3.3.h4 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

Systenms Services Digplay 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-
beoard inputs

Contains REPLACE names for base-
line priorities phasing, and
rates of scheduled processes

I/0 macros for FCOS

PMU Read/Write Control
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D INCLUDE TEMPLATE VCY CYC UPD Cyclic Update process
D INCLUDE TEMPLATE VTL TFIL MODULE TFL Process
h. Error Handling - None
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-
cess can indicate a fail.

REPRODUCIBILITY OF THE
ORIGINAL PAGE IS POOR
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TABLE 3.3.3.1-1 ‘Communication Instrumentation Specialist 'FunCtiOR/IODULE DATA LIST

ITEM DESCRIPTOR ACT SOURCE/DESTINATION HAL NAME MML SRE,\%‘OL
Ttem Entry B z/0 CRT/VTF
Current 128 XBPS A.2.11 (TFL COMPOOL) 0 CRT, VIF CVLV_CUR_128 FMT
Formatter .
Format ID 14.2.11 (TFL cOMPOOL) 0 VIF CVZV_FORMAT ID
TFL Invalid Format A.2.11 (TFL COMPOOL) 0 CRT. VTF CVIB_ITEM_ERROR
ID Flag
TFL Termination Flag A.2.11 (TFL COMPOOL) 0 VIF CVZB_OPS_TRANS
Selected Format ID A.2.11 (TFL COMPOOL) 0 CRT CVZV_V_FMT_SELECT
Execute the Format Load {A.2.11 (TFL COMPOOL) Q CRT
Current TFL Ioad Status }JA.2.11 (TFL COMPOOL) 0 CRT CVLV_TFL STATUS
TFL Active Flag 4.2.11 (TFL COMPOOL) ' ¢ [VTF CVZB V_EVENT 1

¥ood

jeayyivedg ubisaq pajreyaq WS 140 :

=g g ¢
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rogram f
Communications/ 2.3.3-5

Instrumentation SPEC

NOTE: This
—————— 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 P A F PERFORM
~ GPEC Ra ® New Ir
: ﬂ:EICOF;eSsumed | ¢ New SPEC Item Then ‘ I;?tcr:z/ss ltem
o New SPEC * ltom Entry Entry Fig 3.3.3.1-3
Set TFL
Termination
Flag To ‘ON*
CANCEL Cyclic
Data Acquisition
And Display
Computation
Process

Close Communications/
Instrumentation SPEC

Figure 3.3.3.1-1. Communications/Instrumentation Specialist Function Control Segment
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Set Invalid
Format /0O
Flag In VCO
To Off

Clear TFL Display

@ Selected Format 1D

e Current TFL Load Status
Set To Zeroes

® Current Formag ID’s In
Use Set To 0.

Set TFL
Termination
Flag To Off

Figure 3.3.3.1-2. Comm Instrumentation Init

3479
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IF ltem
Entry

(Format iD) /

{F ltem
Execute (Format
PS

Then

IF TFL \
Active Flag

Is- Off

IF 128KBPS
Formatter Sel-

Formatter
Selected)

Load Or 128KB/

Key

{tem Entry
Item Execute

item No.

ected Is FXD

BN - W

Schedule TFL
Process To

Function

3.3.3.4)

Validate Reque
Format (Sectio

sted
n

Set TFL Place Format
Active Flag ID Into TFL
To On COMPOOL
Issue FCOS
Command To
Then I PMU To Select
128KBPS Fixed
Formatter
Then
Eise IF 128KBPS

Validate Format 1D .
Select FXD Formatter (128KBPS)
Select PGM Formatter {128KBPS)
Execute Format Load

Formatter Sel-
ected Is PGM

Issue FCOS Com-
mand To PMU To
Select 128KBPS
PGM Formatter

\F Format \

! \

Figure 3.3.3.1-3. Process ltem Entry

Load Request /

Schedule TFL
Process To Acquire,
Execute And Verify
Format Load
{Section 3.3.3.4)

L-ere ¢
6L/9T/0T
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3.3.3.3. GTS Cyclic Update Processor (VCY_CYC*UPD)

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 (VIF_TFL MODULE)

The Telemetry Format Load (TFL) module verifies the user selected downlink
format ID, 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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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
(0PS2) 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.k-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
digplay 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. Qutputs - Outputs from this module are specified in Table 3.3.h-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 C3M AM CMT Antenna Management Display Parameters
D INCLUDE TEMPLATE CZzl_COMMON Systems Services Common COMPOOL

h. Error Handling - None

i. Constraints and Assumptions -~ None
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TABLE 3.3.4-1 Antenna

Menagement Item Processor

MODULE DATA LIST

# ITEM DESCRIPTOR ACT SOURCE/DESTINATION HAL NAME MM L S otoL
1 AM Item Processor E I sM2
CALL LIST
2 | Display Index E I CALL LIST D_IND
3 Ttem Entry E ’ I CRT ITEM NO
L Item Type E L SAM ITEM TYPE
5 Ttem Code E L SAM_ITEM CODE
6 Ku-Band TDRS Select Item A.2.11 0 8SM, CRT, DL CSMB KUBAND_TDRS_SEL
7 | Ku-Band TDRS Select Auto A.2.11 0 SSM, CRT, DL CSMB_KUBAND TDRS_SEL$L V93X5600X
8 Ku-Band TDRS Select East A.2.11 0 S$SM, CRT, DL CSMB_KUBAND TDRS_SEL$2 V93X5604X
9 | Ku-Band TDRS Select West A.2.11 0 SSM, CRT, DL CSMB_KUBAND_TDRS_SEL$3 V93%5602X
10 | S-Band TDRS Select Item A.2.11 o SSM, CRT, DL CSMB_SBAND_TDRS_SEL
11 .| S-Band TDRS Select Auto A.2.11 0 SSM, CRT, DL CSMB_SBAND_TDRS_SEL$1 V93X5610%
12 S-Band TDRS Select East A.2.11 o] SSM, CRT, DL CSMB_SBAND_TDRS_SEL$2 V93X5614X
13 S-Band TDRS Select West A.2.11 0 SSM, CRT, DL CSMB_SBAND_TDRS_SEL$3 V93X5612%
1L | Auto S-Band Select Item A.2.11 0 SSM, CRT, DL CSMB_SBAND AUTO_SEL
15 Auto S-Band Select A.2.11 0 SSM, CRT, DL CSMB_SBAND_AUTO_SEL$1 V93X5625%
Enabled
16 Auto S-Band Select A.2.11 0 SSM, CRT, DL CSMB_SBAND AUTO SEL$2 V93X55626X
Inhibited
17 S-Band Site Select Item A.2.11 0 SSM, CRT, DL CSMB_SBAND SITE_SEL
18 S5-Band Site Select Auto A.2.11 0 SSM, CRT, DL CSMB_SBAND_SITE_SEL$1 V93X5620%
19 S-Band Site Select Next A.2.11 0 SSM, CRT, DL CSMB_SBAND_SITE SEL$2 V93X5622%
20 Radar Range Estimate A.2.11 0 SSM, CRT, DL CSMB RADAR RANGE EST
Item : - - . -
21 Rid:r Range Estimate A.2.11 0 SSM, CRT, DL CSMB_RADAR RANGE EST$1 V93K56L2x
uto
22 Riéar Range Estimate A.2.11 0 S8M, CRT, DL CSMB_RADAR RANGE EST$2 V93%5641X
1n

Y008
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TABLE 3.3.L-1A Antenna Management Ttem Processor MODULE DATA w31

o

N REQT.
ITEM DESCRIPTOR ACT SOURCE/DESTINATION HAL NAME MML SYMBOL = @ [l
(=] > "."."
. & il
Radar Self Test A.2,11 0 SSM, DL CSMB RADAR SELF TEST INIT VTLK2636F -~ o it
Initiate Command : T b
o c wilh
Motor Shut Off Override | A.2.11 ¢} SSM, DL CSMB_MOTOR_SHUTOFF_OVRD CMD | VThk26L2J ¢ ™ Az
Command : . - m 3
7 s
Radar Self Test E I CRT V93X5645% =2 2z
Initiate Ttem .3 §
e m 2
Ku-band Gimbal E . 1 CRT V93%5628X =
Motor Override Item g 2
o S
4 2
. @ 0
w
ow
g &
v l
s
= -]
= © "
] =
o ®
ey e,
22 =
9 2
= =
, =
o= S
Vo
Ny
3 2
e |
= Q@
P O 3
>3 o 35 =2
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o n
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&= o3~
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Enter Radar Range Estimate Set Radar Range Estimate

Ttem To Item Code for
Item Entry

Radar Self Test Initiate Set Radar Self Test
Initiate To NOT Radar
Self Test Initiate

B . , - |set Motor Shut-Off Over-
~)-Pand Gimbal Mober Over-} ide Commsnd To NOT Motor

ride 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 TFor
Item Entry

Auto S-Band Select Set Auto S-Band Select
Ttem To Item Code For
Return Ttem Entry

Figure 3.3.4-1. Antenns 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 PBD Item Processor is CALL'ed by the Orbit/
Doors (OPS2) Control Segmeént when an item entry .is made to the PBD
display. '

INVOCATION: CALL SBD_ITEM(DISPLAY INDICATOR)
Inputs - Inputs to this module are specified in Table 3.3.5-1.

Process 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 PRD display, does validity checking on these entries and either
sets appropriate item(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 FIAG' 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. TIts 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
maqual 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 Ttem 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 FMPT 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. '

Outputs - Outputs from this module are specified in Table 3.3.4-1.

Module References - None

REPRODUCIBILITY OF THE

Module Type and Attributes ORIGINAL PAGIH IS POOR

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

287
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. Template References -
D INCLUDE TEMPLATE CDL_ANNUN Systems Services Annunciation Compool
D INCLUDE TEMPLATE CZ1_COMMON Systems Services Common Compool
D INCLUDE TEMPLATE CSB_PBD CMT Payload Bay Doors Display Parameters
D INCLUDE TEMPLATE DMA MAC Systems Services Annunciation Routine
D INCLUDE DDG#RAM Allow References to MCDS Keyboard Inputs
D INCLUDE DMA#MACS Systems Services Error Annunciation Macro

: . : Replace Statements
h. Error Handling -~ None
i. Constraints and Assumptions - None
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TABLE 3.3.5-1 Payload Bay Doors ITtem Processor

MODULE DATA LIST

# ITEM DESCRIPTOR SOURCE/DESTINATION HAL NAME MML e
1. Display Indicator CALL LIST D_IND
2. Item Entry Number CR?T ITEM NO
3. Power On Item 4.2.11,D.13 SSB,CRT,DL CSBB_POWER ON_OFF_ITEM$(1) V93%X5830X
k., Pover Off Item 4.2.11,D.13 SSB,CRT,DL CSBB_POWER_ON_OFF_ITEM$(2) V93X5831X
5. Auto Mode Item A.2.21,D.13 SSB,CRT,DL CSBB_AUTO_MODE_ITEM V93X5800X
6. Centerline Latch Group | A.2.11,D.13 SSB,CRT,DL CSBB_MANUAT, MODE_ITEMS$ (L) V93%5801X
5-8 Item
7. Centerline Latch Group A.2.11,D.13 SSB,CRT,DL CSBB_MANUAL _MODE ITEMS$(5) V93%X5802%
9-12 Ttem
8. Centerline Latch Group A.2.11,D.13 $SB,CRT,DL CSBB_MANUAL MODE_ITEMS$(6) V93X5803%
1-4 Ttem .
9. Centerline Latch Group A.2.11,D.13 SSB,CRT,DL CSBB_MANUAL MODE_ITEMS$(T7) V93%580LK
13-16 Item :
10. Right FWD BKHD Latch A.2.11,D.13 SSB,CRT,DL CSBR_MANUAL MODE_ITEMS$(8) V93X5810%
Group Item
i1. Right AFT BKHD Latch 4.2.11,D.13 SSB,CRT,DL CSBB_MANUAL MODE_ITEMS$(9) V93%5811%
Group Item -
12. Right Door Item 4.2.11,D.13 SSB,CRT,DL CSBB_MANUAL MODE ITEMS$(10) | V93X5812x
13. Left FWD BKHD Latch 1,D.13 8SB,CRT,IL CSBB_MAWUAL_MODE_ITEMS$(11l) | V93X5819%
1h. Left AFT BKHD Latch 4.2.11,D.13 SSB,CRT,IL CSBB_MANUAL MODE_ITEMS$(12) V93X5820%
- Group Item
15. Left Door Item A4.2.11,D.13 §S8B,CRT,DL CSBB_MANUAL MODE_ITEMS$(13) Y93x5821%
16, Power On/Off Flag A.2.11,D.37 8sB CSBB__PCWER_ON_OFF_FLAG
7. Control Switch Position |A.2.11,D.17 SSB CSBB_CONTROL_SWITCH_POS_INDIC]
Indicator
18. Switch Bypass Item 4.2.11,D.13 $SB,CRT,DL CSBB_SWITCH_BYPASS_ITEM V93X581LX
19. PBD OPEN Item 4.2.11,D.13 SSB,CRT,DL CSBB_PBD_OPEN_ITEM V93%5815%
20. PBD STOP Item A.2.11,D.13 SSB,CRT,DL CSBB_PBD_STOP_ITEM V93X5816%
a1, PBD CLOSE Item 4.2.11,D.13 $SB,CRT,DL CSBB_PBD_CLOSE_ITEM V93X5817X

A
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‘ Enter ’

IF Item

Entry Number
LT 3 (Power
On/Off Select)

‘ Return '

Then

_|_F ltem \ Then
E e

Else

10/16/79
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Set Power
Off Item

IF ltem \
Entry Number Then

To Off

Set Power
On ltem

LT 14 (Auto Or
Manual Item)

Else

Set Power
ntry. Number On ltem To
EQ 1 / On '
Set Power Else Set Power
On/Off Flag Off {tem
To On To On
Perform

Set Auto/Manual
Item
(Fig. 3.3.5-2)

Figure 3.3.5-1. Payload Bay Door Item Processor

Perform
Set Switch
{tem

{Fig. 3.3.6-3) ~

To Off




\

EQ 3 (Auto
Mode Select)
—

IF [tem
Entry Number

Then

IF PBD Con-
trol Switch Posi-

Then

Reverse Auto
Mode  Item; Set

/

Else

tion Indicator = 0
(Stop Position)

IF PBD Con-
trol Switch Posi-

Else

" Manual Mode
Items To Off

Then

Issue
FMPT_.CLASS5
Macro To Output
Error Message

Reverse Entered
Manual Mode
item; Set Auto

tion Indicator = 0
{Stop Position)

Else

Mode Item To
Off.

IF Any
Manual Mode Item
Set On

10/16/79

Then

3.3.5-5

Set Requested
Manual Mode
Item To On; Set

And Item
Entered Not Set -
On

Figure 3.3.56-2. Set AUTO/MANUAL ltem

ol

7

Else

Auto Mode ltem
To Off

Issue
FMPT._.CLASS5

Macro To Output
Error Message




IF Item
Entry Number

\Then

EQ 14 (PBD
Switch Bypass)

IF PBD

Switch Bypass\Then

ttem Currently
Set On

/

Set PBD Switch
Bypass Item Off;
Set Open, Stop
And Close [tems
Off

Else

Set PBD Switch
Bypass {tem And
Stop Item On

10/16/79
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Else

IF PBD
Switch Bypass
Item Currently
Set On

\Then

/

F Item
Entry Number
EQ 15 (Open)

\Then

Set PBD Open
Item To On; Set
Close And Stop
Items To Off

Else|

Issue
FMPT_CLASSH
Macro To Output
Error Message

Else]

IF Item
Entry Number
EQ 16 (Stop)

\Then

N

Set PBD Stop
Item To On; Set
Open And Close
Items To Off,

Figure 3.3.5-3. Set SWITCH Item
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Else|

(Close)

Set PBD Close
item To On; Set
Open And Stop
Items To Off.
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3.3.6 Payload Control

The Payload Control function provides up to four Specialist Fuﬁctions, and
assoclated displays, to control payload operations. Both discrete and analog
commands to the payload and pallet MDM's are supported.

3.3.6.1 Payload Control Specialist Function Control Segment (SP1 SPEC, SP2_SPEC,
SP3 SPEC, SPL 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. \ v ‘

a. Control Interface - The Payload Control Specialist Function Control
Segment is SCHEDULE'd by the User Interface Sequence Request Pro-
processor upon user request. '

Invocation: SCHEDULE SP1 _SPEC PRIORITY(PRIQ;SPl),
SCHEDULE SP2 SPEC PRIORITY(PRIO SP2)
SCHEDULE SP3 SPEC PRIORITY(PRIO_SP3);
SCHEDULE SP4 SPEC PRIORITY(PRIO SPL4);

.
.
2

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 walts 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. OQutputs - Outputs from this module are specified in Table 3.3.6.1-1.

€. Module References -~ Process Section Reference
Payload Control Process 3.3.6.2 CALL
Payload Control Initia- 3.3.6.3 CALL
lization/Cleanup

f. Module Type and Attributes

Type: Program

Attributes: N/A
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g. Template References
D INCLUDE TEMPLATE CZ1l _COMMON System Services Common Compool
D INCLUDE TEMPLATE DIS_PLAY UI Display Presentation & Control
' External Procedure '
D INCLUDE TEMPLATE DNX BMS UI Application Moding & Sequencing
v External Procedure
D INCLUDE TEMPLATE BPC_ITEM Payload Control Process
D INCLUDE TEMPLATE SI1 CLNUP Payload Control Initialization/Cleanup
D INCLUDE DAG#RAM Common grammar macro set
D INCLUDE DCGH#RAM SPEC Control Segment grammar macro set
D INCLUDE DDG#RAM Allows references to MCDS keyboard
inputs
h. Error Handling - None
i. Constraints and Assumptions - Payload Control Spec item numbers must

be consecutive.

39



TABLE 3.3.6.1-1

Payload Control Specialist Function

Control Segment

MODULE DATA LIST

ITEM

DESCRIPTOR

ACT

SOURCE/DESTINATION

HAL NAME

MML

REQT.
SYMBOL

Item entry

Item No.

Disp.

Scalar Data Ttem

UI Scalar value

DEU #

UI'DEU #

o]

=]

CRT

SPC

SI1

SPC

Ul

SPC

uI

KEY

SPL_ITEM NO
SP2_ITEM NO
SP3_ITEM NO
SPL_ITEM NO

SPL _DISP
SP2_DISP
SP3 DISP
SPL_DISP

SP1_ITEM S
SP2_ITEM S
SP3_ITEM §
SPL_ITEM g

ITEM S

SP1_DEU

SP2_DEU
SP3_DEU
SP4_DEU

D_DEU_NUMBER
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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
o New SPEC

Close Payload

Control SPEC

WAIT FOR
o New OPS
¢ New SPEC
e [tem Entry

* Resume

Figure 3.3.6.1-1. Payload Control Specialist Function Control Segment
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e ltem No. =
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3.3.6.2 Payload Control Process (SPC_ITEM)

The Payload Control Process outputs the 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: CALL SPC_ITEM (Item No, Data Item, DEU no);
b. Inputs - Inputs to this module are spécified 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 output.

d. Outputs - Outputs from this module are specified in Table 3.3.6.2-1.

e. Module References - Process Section Reference
Backward Scaling 3.2.1.8 CALL(Call List)
f. Module Type and Attributes TR

TYYYY or,
Type: External Procedure ( Qﬁi?cﬁg ES PO(&UK

Attributes: Exclusive

g. -Template References
D INCLUDE TEMPLATE CDL_ANNUN - System Services Annunciation Compool
D INCLUDE TEMPLATE 8BS BACK SCALE Backward Scaling
D INCLUDE CSAPLC Payload Control Tables (GXT,DIT,CST,ANIT)
D INCLUDE TCSMACS Contains TCS I/0 Macro Skeleton
D INCLUDE IOMACS Contains I/0 Macro flags

397



BOOK: OFT SM Detailed Design Specification

D INCLUDE SMSTAT
D INCLUDE DMA#MACS

D INCLUDE TEMPLATE DMA_MAC

Date: 10/16/T9
Page: 3.3.6.2-2

Status field Replace Statements
Contains Replace Statements for
CALL TO DMA MAC

System Service Annunciation Macro
Interface External Procedure

h. Error Handling - None
i. Constraints and Assumptions -
] All analog outputs are lst order onl&.
° Payload Control Spec itém numbers must be consecutive.
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TABLE

3.3.6.2-1 Payload Control Process

MODULE DATA LIST

# ITEM DESCRIPTOR ACT SOURCE/DESTINATION HAL NAME MML SR\I(E!\(}?B-OL
1 Device address A.2.2h, A.2.21 0 PL MDM CSPS_CST MDM$(3 to 16)
) CSPS_ANIT_MDM$(3 to 16)
2 Reset mask A.2.20 0 PL MDM CSPS_DIT RESET
3 Set mask A.2.20 o PL MDM CSPS_DIT_SET
L Channel status word A.2.2h 0 CRT,DL CSPS_CST_CHAN
5 Scale coefficients A.2.21 o] SBS CSPS_ANTT A0
CSPS_ANIT Al
6 Offscale Status E L SPC_OFFSCALE_IND
Indicators
7 Analog value A.2.21 0 CSPS_ANIT PCM_COUNT
8 Backward Scaling Call E.3.2.1.8 0 SPC_COEF_PTR
List SPC_EU_ VAL .
SPC_OFFSCALE
SPC_PCM_VAL
9 Item No. E I 5P1-5Ph SPC_ITEM_NO
10 GXT Index A.2.19 I CSPS_GXT
11 Transaction Status E L SPC BT4 TSW o ’;3
Word for Bite Test L - = e
)
=R
12 I/0 Status Werd A.2.2h o CSPS_CST_I0 =g
— =R
13 Command word fields B 0 SPC TCS DISC SET o 3
SPC_TCS_DISC_RESET o
SPC_TCS_MDM_BTL e
SPC_TCS_ANA Ty
et
14 FCOS Data words E L SPC_DISC_RESET.DLOC o
SPC_PISC_SET.DLOC =23
SPC_ANA.DLOC P
; [€p]
15 TCS-I0 Device ID E 0 PL MDM SPC_DISC_RESET.DDEV e
SPC_DISC_SET.DDEV 5 =l
SPC_MDM_BT.L.DDEV =S
et
SPC_ANA.DDEV = Ejj
16 TCSPF1 E I FCOS TCSPF1_DEVID 3
ir TcsPr2 E I FCOS TCSPF1_DEVID
18 Pallet MDM1 B I FCOS TCSPF1_DEVID
19 Pallet MDM2 E I TFCOS TCSPF2_DEVID

Y004
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TABLE 3.3.6.2-1 Payload Control Process

MODULE DATA LIST

REQT.

) /:) /‘/

{

# ITEM DESCRIPTOR SOURCE/DESTINATION HAL NAME MML SYMBOL
20 EU Value A.2,21 CRT CSPS_ANIT EU
21 Data Item E CRT SPC_EU_DATA_ITEM
22 Device ID A2.2h, A.2.21 CSPS_ANIT MDM$(1 to 2)
CSPS_CST _MDM$(1 to 2)
23 Response Word E FCOS SPC_BT4 RESPONSE
2l DEU no E SP1-5Ph $PC_DFU
25 Set Word E FCOS SPc;SET_OUT
26 Reset Word B FCOS SPC_RESET_OUT
27 Analog Word E FCOS SPC_PCM_VAL
28 (lass 5 error msg FMPT CRT CDLK_V92X0060X V92X0060X

uoneary1oeds ubjsaq Pajte3ad WS 130 %008

a8sg
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‘ Enter ’

Using ltem
No., Access
Appropriate
GXT Entry

IF Index

Is Positive (Dis-
crete Command)

‘ Return \’

Found In GXT \

Then

Else

Using Index Found

In GXT, Access
Correct DIT And CST
(Obtained From DIT)

Entries
l

Build Discrete TCS-10
Commands (Set, Reset,
Bite Test 4) ’
Fig 3.3.6.2-2

Issue Reset

TCS-10
Command

|

Issue Set
TCS-10
Command

Zero Transaction
Status Word For
Bite Test 4

|

Issue Bite
Test 4
TCS-10
Command

Then

10/16/79
3.3.6.2-5

{F Trans-
action Status

Word For Bite
Test4 =0

Figure 3.3.6.2-1. Payload Control Process

Else

Set /0
Status Word
- = Valid

Put Response
Word Into
Channel

Status Word
In CST

Using Absolute Value
Of Index Found In
GXT, Access Correct
ANIT Entry

Set 1/O
- Status Word
= Invalid

--Set Up Backward Scaling Call List:

o Point Coefficient Pointer To Coefficients
" @ EU Value To Be Scaled = Data Item

CALL
Backward
Scaling

Fig 3.2.1.8

Then

IF
Offscale High
Or Low Status In-
dicator |s Set

Else

Issue Ul Macro

To Output Class
5 Error Message:
‘PC lltegal Entry’

ol

Build Analog
TCS-10 Cmd
Fig 3.3.6.2-3




Complete Reset, Set & Bite Test 4

TCS-10 Commands:

Fill In Command Word Fields
With Information Obtained From
The CST (MIA, Module, Channel)
Put Reset And Set Masks
(Obtained From The DIT)

Into Reset' And Set Words,

Respactively

DO CASE
On (Device ID

\

1 = PF1

10/16/79
3.3.6.2-6

2 = PF2

Set TCS-10
Device ID =
TCSPF1
For All
Commands

Obtained From
The CST) + 1

3 = Pailet

Set TCS-10
Device ID =
TCSPF2 For
All Commands

MDM 1

4 = Pallet

Set TCS-10
Device ID =
Pallet MDM 1
For All
Commands

MDM 2

Set TCS-10
Device ID =
Pallet MDM 2

For All Commands

Figure 3.3.6.2-2. Build Discrete TCS-1O Commands

do7.



e EU Value = Data ltem
® Shift Analog Value Returned
By Backward Scaling 6 Positions
To The Left And Store In Analog Word

Complete Analog TCS-I0 Command:
e Fill In Command Word Fields With
Information Obtained From The
ANIT (MIA, Module, Channel)

DO CASE

The ANIT) + 1

On {Device ID\
Obtained From/

Issue Analog
TCS-10
Command

- Set TCS-10
1= PR Device ID =
TCSPF1
o _ Set TCS-10
= PF2
2=P Device ID =
TCSPF2
3 = Pallet Set TCS-10
Device ID =
MDM 1 Pallet MDM 1
4 = Pallet Set TCS-10
Device ID =
MDM 2 Pallet MDM 2

Figure 3.3.6.2-3. Build Analog TCS-I0 Command
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3.3.6.3 Payload Control Initialization/Cleanup (SI1 CLNUP)

words.

8.

The Payload Control Initialization module initializes all channel status

Control Interface - Payload Control Initialization is CALL'ed by the
Payload Control Specialist Function Control Segment.
Invocation: CALL SI1 CLNUP (Disp);

Inputs - Inputs to this module are specified in Table 3.3.6.3-1.

Process Description - 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.

Outputs - Outputs from this module are specified in Table 3.3.6.3-1.

Module References - None

Module Type and Attributes

Type: External Procedure
Attributes: Exclusive

Template References

D INCLUDE CSAPLC Payload Control Tables (GXT,DIT,CST,ANIT)
D INCLUDE TCSMACS . Contains TCS I/0 Macro-Skeleton

D INCLUDE IOMACS Contains I/0 Macro Flags

D INCLUDE SMSTAT Status field replace statements

'rror Handling -~ None

Constraints and Assumptions

© Payload Control Spec item numbers must be consecutive.

oy
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TABLE 3.3.6.3-—1.. Payload Control Initialization/Cleanup

MODULE DATA LIST

# ITEM DESCRIPTOR ACT SOURCE/DESTINATION HAL NAME MML REQT.
SYMBOL
1 Channel status words A.2k 0 CRT CSPS_CST CHAN
2 Command Word Fields E 0 FCOS SI1_TCS_BT4
3 Device ID a.2.24 I CSPS_CST_MDM$(1 to 2)
A.2.21
L TCS-I0 Device ID E o] FCOS SI1_BTk, DDEV
5 TCSPFL B I FCOS TCSPFL_DEVID
6 TCSPF2 E I FCOS TCSPF2_DEVID
7 Pallet MDML E I FCOS TCSPF1_DEVID
8 Pallet MDM2 E I FCOS TCSPF2_DEVID
9 Transaction Status Word B I SI1 TSW
10 1/0 Status Word A.2.2h 0 CRT CSPS_CST_10
© 11 DISP E I SP1,SP2 SI1_DISP
SP3,SPh
12 Range E L SI1 RANGE
13 GXT Index £.2.19 I CSPS_GXT
1k Response Word E L SI1 BT4 RESPONSE

uonjeatjraadg ubysaq pajieyad WS 140 :%009
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DO FOR

1 = (Disp + 1}
To (Disp + 50)
WHILE Range =

TRUE

o

Access Appro-
priate GXT
Entry

Range = True

IF

Index Found
in GXT NOT
>0

Then

IF
Index Found

InGXT=0

Else

e ocme:

Then

Complete Bite Test 4 TCS-tO Command:
e Fill In Command Word Fields With
Information Obtained From CST

(MIA, Module, Channel)

10/16/79
3.3.4.3.3

Range = False

DO CASE
On {Device ID

CST) + 1

Obtained From/

\

Figure 3.3.6.3-1.

Zero Transaction
Status Word For

Bite Test 4

Issue Bite Test

4 TCS-10
Command

IF
Transaction

Status Word For
Bite Test 4 = 0

Set TCS-10
1=PF1 Device 1D =
TCSPF1
2=PF2 Set TCS-10
Device ID =
TCSPF2
Set TCS-10
3 = Pallet Device ID =
MDM 1 Pallet MDM 1
4 = Pallet Set TCS-10
MDM 2 Device ID =
Pallet MDM 2
Put
Then Set 1/0 Response
Status Word — Word
= Valid Into
Channel
Status
Word
In CST
Else Set 1/0
Status Word
= |nvalid

Payload Control 1nit/Cleanup
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3.3.7 Mass Memory Patch

The Mass Memory'Patch function in 8M OPS 2 provides the capability to modify

mass memory via the Mass Memory Read/Write SPEC or Uplink (Capability 2) for load
blocks of 20L8 half words or less.

Sz 7
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3.3.7.1 Mass Memory READ/WRITE SPEC Control Segment (VMM MM SPEC)

The MM READ/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 datsa and the load block written out
to the mass memory. The checksum is also displayed, providing the user greater .
assurance of accuracy. Other displayed values keep the user informed of the status
of his request 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 is
valid only in the SM 2 OPS Sequence.

b.  Inputs - See Table 3.3.7.1-1.

c. Process Description (Figure 3.3.7.1-1) - Once activated, following
initialization of necessary flags, variables, and buffers, the MM R/W
Display will be presented. The program will be in the "WAIT" state
until an ITEM is entered. Receipt of Item entries will result in the
CALLing of the MM Ttem 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 System Services Common Compool

D INCLUDE TEMPLATE DIS PLAY UI Display Presentation and Control
and External Procedures

D INCLUDE TEMPLATE DNX_BMS UI Application Moding and Sequencing
External Procedure :

D INCLUDE TEMPLATE VMP_ITEM PROC MM R/W Spec Item Processor

D INCLUDE TEMPLATE CDF_MM UTILITY MM Utility Compool Containing Buffer 1

D INCLUDE DAG#RAM UI Common Grammar Macro Set

D INCLUDE DBG#RAM OPS Control Segment Grammar Macro Set

D INCLUDE DCG#RAM Spec Control Segment Grammar Macro

, _ Set

D INCLUDE DDG#RAM Allows references to MCDs keyboard

input

Uo §
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h. Error Handling - None

i. Constraints and Assumptions - If MM I/0 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.
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TABLE 3.3.7.1-1 MM R/W SPEC Control Segment

MODULE DATA LIST

# ITEM DESCRIPTOR ACT SOURCE/DESTINATION HAL NAME MML REQT.
SYMBOL

1 Keyboard Function Types E I CRT KEY

2 MM Msg Proc Event E I HAL DMP_MM_MSG_PROC

3 Patch Entered Bits Appendix D, VCO DDS 0 DMP, VMP CDHB_PATCH_ENTERED BIT

L Ready Bits Appendix D, VCO DDS ] VMP, DMP CDHV_READY BITS

5 Patch Input Buffer Appendix D, VCO DDS 0 VMP, DMP CDHV_PTACH REQUEST

6 MM R/W SPEC Display Appendix D, VCO DDS 4] VMP, DMP CDHV_ACTUAL_STAT

Variables

CDHV_DESIRED_STAT

CDHV_DISP_STAT
CDHV_DISP_VIOL
CDHV_FSWID_STAT
CDHV_PHASE STAT
CDHV_LDBLX_STAT
CDHV_OFFST_STAT
CDHV_NUM_STAT
CDHEV_PATCHID_STAT
CDHV_ESC_STAT
CDHY_VER_STAT
CDHV_CS_STAT

| CDHB_MM_SELECT

yood
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‘ Enter ’

Spec Initilization
| @ Zero Ready Bits
& Zero Patch Entered
Bits
e Blank Display
Variables
e Zero Patch Input
Buffer
o Initialize ltem
42104

‘DISPLAY

MM Read/Write
Spec :
Display

‘DO UNTIL
‘@ New OPS
e New Spec

o Resume
L

IF

MM Message
Processor
Active

1 Close '

Figure 3.3.7.1-1

WAIT FOR

New OPS
o New Spec
e Resume
°

Item Entry «

WAIT FOR
MM Message
Processor
Not Active

. MM Read/Write SPEC Control Segment

v /24

\E .
Item Entry

*

10/16/79
3.3.7.1-k

[CALL

MM Item Processor
{Section 3.3.7.2-1)
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3.3.7.2 Mass Memory R/W SPEC Ttem Processor (VMP_ITEM PROC)

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 fields 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.
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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.
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3.3.8 Remote Manipulator System

The Remote 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 initializing the control modes

2. Computing arm commands

3. Determining operational arm status

L, 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.
A1l parameters in the MCIU Input/Output (I/0) 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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Remote Manipulator System (RMS) Specialist
Function Control Segment (RMC_SPEC)

The RMS 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)
Inputs ~ Inputs to this module are specified in Table 3.3.8.1-1.

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 initialization
flag is set, the FCOS Timer Initiated I/0 is scheduled, REX is
SCHEDULE'd (using the priority, frequency and phase offset
specified for REX in SAM 10), and the RMS 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, RMC 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 RMC stores the
next keyboard data for RUD to process. Upon receipt of a new
OPS, new SPEC, or a RESUME keyboard entry, RMC exits.

Output - Outputs from this module are specified in Table
3.3.8.1-1.

Module Reference -

Process Section Reference

RMS Executive 3.3.8.h SCHEDULE

V)
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Module Type and Attributes -

Type: - Program
Attributes: MN/A

Template References =

D

D

D

D

INCLUDE TEMPLATE CRA TE
INCLUDE TEMPLATE REXRMS
INCLUDE TEMPLATE CZ1 COMMON
INCLUDE TEMPLATE DIS PLAY
INCLUDE TEMPLATE DNX_ BMS
INCLUDE DAG#RAM

INCLUDE DCG#RAM

INCLUDE DDG#RAM

INCLUDE ZPRIOTIM

INCLUDE TIOMACS

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

S
Contains REPLACE names for baseline \\

priorities, phasing, and rates of
SCHEDULE'd processes
Timer Initiated I/0 replaces

Pre-initialized I/0 macros

Error Handling - Other than standard FCOS recovery, no error

recovery exists for this module,

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/0 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 TN

middle of a cycle, even if REX cycle overruns.

L
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TABLE 3.3.8.1-1 RMS Specialist Function Comtrol Segment MODULE DATA LIST
- REQT.
ITEM DESCRIPTOR ACT SOURCE/DESTINATION HAL NAME
SYMBOL
Keyboard item number D.50 R UI{DMC} ITEM_WO
Keyboard item data D.50 . R uI(DMC) ITEM I
. ITEM S
NUMBER
3 Keyboard DEU number D.50 R UI{DMC) D_DEU 1
RMS SPEC initialization D.51 W REX CRAB RMS SPEC INIT
flag A.2.32 - - -
5 Tten entry flag D.52 W REX CRAB ITEM ENTRY
A.2.32
Item number D.53 W RUD CRAV_ITEM NO
A.2.32 .
Item data D.53 W RUD CRAV_ITEM INTEGER
A.2.32 CRAV_ITEM SCALAR
DEU number D.53 W | RUD » CRAV_DEU_NUM
A.2.32 -
SIP start time D.5k R sC (ATB) Cz1V_A TSIP
Scheduling phase for REX ZPRIOTIM Z PHASE REX
TEMPLATE
Scheduling priority for . ZPRICTIM Z PRIO_REX
REX TEMPLATE
Scheduling frequency of ZPRIOTIM Z TIME REX
REX OTEGPLATE
T =
g
S
s ~
Z 2
= 2
=g
G
&~
=
D 5
=3
N
]
g g
-]
o 3
g
=
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TABLE 3.3.8.1-2 I1/0-8vC

DEVICE DEVICE op
SVC | sYNC
D CODE NO COMFAULT | tcC T
. | TYPE |STATU IME INPUT|
s | Tvpe| Tag | WAIT | PROT. ISTATUS| OUT- YONC [PRion.| WORD ,
MCTU Pt in o firye Vicount  BUFFER EVENT BUS
57 2 L d N
0 RS Yes — L OMINAL
No No Yes § Yes No T su
1175 L5
CRB
None IB1

2
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Program
RMS Spec

IF REX (RMS Ex- Turn On RMS SCHEDULE SCHEDULE
ecutive Is Not Then Spec Initializad REX REX
Active tion Flag Timer (Sec. 3.3.8.L)
Initiated
I/0
DISPLAY
RMS Spec
Display
e ¥ALT FOR Store Item
® Spec Resumed e Resume N e
e New OPS e New OPS IF Item Execute \ Tpen ?ﬁ;iér- jzd
¢ New Spec ¢ New Spec , >
* e Ttem Fntr DEU Number
e % In Compool
Turn On Item
Flag
WAIT
— TIME REX (.08)
Close RMS Seconds
Spec ¥ Provided as a result of
: the UL grammar

Figure 3.3.8.,1-1. BRMS Specialist Function Control Segment
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3.3.8.2 RMS Item Processor (RUD_KYBD)

The RMS Item Processor (RUD) accomplishes initialization of the RMS
software 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 has been received from
UI.

Invocation: CALL RUD _KYBD
b. Inputs- Inputs to this module are specified in Table 3.3.8.2-1.

c. Procesgs Description -~ The control flow for this module is
shown in Figures 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
PORT or STBD item is 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/0 is turned on or off to
indicate whether or not MCIU data acquisition is to be accom-
plished. An astersik on the display denotes whether I/0 is on
or off. The runaway joint consistency check (CNTL ERR ENA/INH)
and the Soft Stop Limits (SOFT STOP ENA/INH) are enabled or
inhibited by their associated item entries. 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 be 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. Qutputs - Output from this module are specified in Table
3.3.8.2-1,

20
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e.

Module References -

Process Section Reference
Resolved Position Algorithm 3.3.8.9 SCHEDULE

Module Type and Attributes -

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

Template References -

D INCLUDE TEMPLATE CRI_LVC. . Level C Constants Compool

D INCLUDE TEMPLATE CRA TE Working Compool

D INCLUDE TEMPLATE CDL ANNUN System Service Annunciation Compool

D INCLUDE TEMPLATE DMA MAC System Service Annunciation Routine

D INCLUDE DMA#MACS » : System Service Error Annunciation

. Macro Replace Statements

D INCLUDE ZPRIOTIM : Contains Replace Names for Baseline

Priorities, Phasing, and rates of
_ Scheduled Processes
D INCLUDE TEMPLATE CRF_ASC Pre-stored. Auto Sequence Compool

Error Handling -

® 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.

o Standard FCOS error recovery also exists for this module.

‘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 running, results
on the RMS control display may appear inconsistent.



TABLE 3,3.8.2-1 RMS Item Processor

MODULE DATA LIST

# ITEM DESCRIPTOR ACT SOURCE/DESTINATION HAL NAME MML 25%-& © @ (]
(=] 2 i
o alnl
1 | Ttem Number A.2.32, D.53 R RMC CRAY_ITEM NO = 2 !{;i::!!
-
< el
2 | Ttem Data £4.2.32, D.53 R RMC CRAV_ITEM INTEGER (=4 3
s -2
3 |Illegal Entry Flag E L RUD_ILLEGAL ENTRY - g b4
w 3 ©
L |MCIU I/0 Flag A.2.32 0 REX, CRT CRAB_MCIU_IO V92X3835% =2 © 2
-~
5 |Case Number E L RUD_CASE_NUM o 3 3
il >
6 |Array Ttem E L N <
- =}
7 |Soft Stop Limits Enable A.2.32 0 RHEM, CRT CRAB_SOFT_STOP_ENABLE V92X3120X Y g
Inhibit Flag . w
w
8 [Arm Init Flag £.2.32, D.55 W RFPO CRAV_ARM INIT V92X3830X g 5
9 |OPR CMD Check A.2.32 0 CRT, RAS CRAV_OPR CMD CK_INDEX V92X38L0X :é’ §
Index D.5T = m
10 {PL ID A.2.31 Z CRIS_PYLD_ID VALID V96J6990C-995C é”
<
11 |EE 1D A.2.31 z CRIS_EE_ID VALID V9676988C-989C a.
ey
12 | (PORT) RMS PYLD ID A.2.32 0 RCD, DL, RXY CRAV_RMS PL_ID $ (1) V93J7505C o
I
13 | (STBD) RMS PYLD ID A.2.32 0 RCD, DL, RXY CRAV_RMS PL ID $ (2) V93JT506C gl
. -7 -)
1k | (PORT) RMS A.2.32 W RCD, DL, RPO CRAV_RMS EE ID $ (1) V9337507C =
EE ID D.58
15 | {STBD) RMS A.2.32 W RCD, DL, RPO CRAV_RMS FE_ID $ (2) - V93J7508C
EE ID D.58
oW
16 |SEQ Length A.2.35 =3 A CRFS_SEQ_LENGTH
= g TDO =W
17 |RMS Auto Seq ID A.2.32 @ g 0 RXY, CRT CRAV_AUTO_SEQ_ID V93J7510C-513C Q e % —
5
23 . = B
o .
18 [Desired POR Position and A.2.32 Eﬁ i W RPO, CRT CRAV_POR_COR_DESIRED V93J7520C-525¢C > g z
Attitude D.56 a Y
> et
z5 S
r— ==
19 |Match E = w3 L RUD_MATCH -
o 3
w2 )
vl 9 =~
T = o
s’
S 3
= B
=



TABLE 3-3.8.2-1 RMS Ttem Processor (cont'd) MODULE DATA LIST

TS

[

2

ITEM DESCRIPTOR ACT SOURCE/DESTINATION HAL NAME MML REQT. ) @t
/ , SYMBOL b % i
| &
s il
Auto Seq Start Pt. A.2.32 0 RAS, DL, CRT - CRAV_AUTO_SEQ STR PT v9337550C - @ '{:;jlli
c nulty
21 |Auto Seq Flag 5.2.32 0 RAS CRAB AUTO_SEQ_FLAG V93X7551X 2 3
] - 2
22 | SAVE PYLD ID A.2.32 1 REX CRAV_SAVE PYLD ID P g b4
D P
23 [DISP PYLD ID A.2.32 0 CRT . CRAV DISP_PYLD_ID V9233845¢C .= &
© 33
24 |SAVE EE ID A:2.32 I REX " CRAV_SAVE EE_ID s . RS
: - P >
25 {DISP EE ID A.2.32 0 CRT CRAV_DISP_EE_ID V92J38L6C o g
26 | Por Cord Desired Blankin A.2.32 0 CRT CRAV_POR_COR_DES_BM ® z
Word (=9 173
w
27 | IDENT E L RUD_IDENT S §
@
28 | PYLD INIT ID 4.2.32, D.6k W/0 RPO/RXY CRAV_PL_INIT Y93TT5LLC ,g >
29 | ISP INIT PYLD 4.2.32 0 CRT CRAV_DISP_PL_INIT » m
-
30 | PL INIT BLANKING WORD 4.2.32 0 CRT CRAV_PL_INIT BAM e
31 |OPR CMD CK FLAG 4.2.32 W L CRAV_OPR_CMD CK_FLAG V92J3675¢C o™
. 0
32 | DEU number A.2.32, D.53 R RMC CRAV_DEU_NUM -
33 |Arm Init Disp 4.2.32 0 CRT CRAV_ARM_INIT DISP S
34 | Consis Flag A.2.32 0 RVM, CRT CRAB_CONSIS_ FLAG VO3XT545%
-
g3s A
LA
w } = R
L2 R
. Qo O
. ~
N -
! ) -
b g
B -
£
-
q
®
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Enter

Jase Number =

Array Ttenm
(Item Number)

Ferform

Item
Processing
(Fig.3.3.8.2-2)

Ir : Enable UI Macro To
Illegal "Generate Appropriate
Entry Flag THEN Annunciation On
On Message Line
Turn Off
Illegal
Return Entry Flag

Figure 3.3,8,2-1, RMS Item?ﬁroééssor'
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Case
Number

DO_CASE

CASE TTEM
NUMBER/ NUMBER
1,2 -

2 3

3 4

[ 5

5 6

6 7

7 8

8 9

] 10

10 1,12,13,14

11 5

12 6,17,18.19,20,21,22,23

1

=

Perform
Arm Init
(Fig.3.3.8.2-3) -

v

Perform
PYLD Id.Select
(Fig,3.3.8,2~4)

Perform
EE Id Select
(Fig.3.3.8.2-5)

Turn On
Mciu I/0
Flag

—IMciu I/0
Flag

Turn Off

Turn On
Consis Flag

Turn Off
Consis Flag

Turn On Soft
Stop Limits

Inhibit
Flag

Enable

[Turn Off
Boft Stop

imits Enable

[nhibit
Flag

Perform

Auto Mode
Select
(Fig.3.3.8,2-6)

Auto Seq Str Point=
Item Data

Auto Seq Flag = On

Perform

Opr Cmd

Data Process
(Fig.3.3.8.2~7)

Figure 3.3.8.2-2 Item Processing

ANY
A

{
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THEN SET ARM , ARM INIT
INIT FLAG = 1 DISP = BIN '1'
(PQRT)
ir
"ITEM NUMBER = 1
] SET ARM ARM INIT
INIT FLAG = 2 DISPp =
ELSE | (STBD) BIN 'O’

DESIRED POR POSITION &
ATTITUDE BLANKING WORD
(1 To 6) = X'8000"

PYLD INIT BLANKING
WORD = X '8000'

SET OPR CMD
CHECK INDEX TO
BLANK

SETTOPR CMD CK
FILAG =0

D;SP PYLD ID = SAVE PYIE)I%ARM INIT FLAG)

DISP EE ID = SAVE EE ID (,py tyrr FLAG)

Figure 3.3.8.2s3+ ARM,INIT

Y2l



MATCH = FALSE

DO FOR
IT=1¢to 6
Until Match
= True

Match = False

IF

| Ttem Data=PYLD ID

THEN
I

THEN

Turn On
Illegal

| Entry

Flag

Date

10/16/79

Page 3.3.8.2-8

Match = True

| rMs PYLD 1D =1
(Arm Init Flag) o
Save PYLD ID

(Arm Init Flag)

= Item Data

DISP PYLD ID = Item Data

Figure 3.3.8.2-4, PYLD ID Select
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r :
Item Data = EE ID

1

10/16/79

Date
Page No. 3.3.8,2~9
THEN RMS EE ID(Arm Init Flag) 1
Save EE ID(pry Init Flag)  [tem Data
DISP EE ID = Item Data
e | BB ID(Arm Init Flag)” 2
IF
ELSE 1¥+om Data = EE ID
Save EE ID(Arm Init Flag? Item Data
DISP EE ID = Item Data
Turn On
FLsH Illegal
: Entry
Flag

Figure 3.3.8.2~5, EE ID Select
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THEN "{ RMS Auto SEQ ID
(ITtem Number-~10)
= Ttem Data
IF INTEGER (Auto SEQ
Leng?h(ltem Data)>>l
Turn On
ELSE 'Illegal
‘ Entry Flag

Figure 3,3.8.2~6, Auto Mode Select

Date
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IF RPO Active

0/

Turn On
T Illegal
——Entry
Flag

Set OPR. .
B CMD Check
——Index =.BLANK

Set OPR CMD
CK Flag = 0

IF Item
Number = 23

Figure 3 3.8.2-7 OPR CMD Data Processing

Ty NIDTIO0

Hvd

r
\

400d S1 4L
L 40 AL

C

aronaoddid

7 Schedule
RPO

“(Sec.3.3.8.9)

PERFORM
PYLD INIT Process
(Figure 3.3.8.2-8)

Attitude =
(Item Number -15)

POR Cord Desired
Blanking Word = O

(Item Number -15)

Desired POR Position &
Item Data

*ON 99rd
?%%eq

TL-2 9 ¢ ¢
6L/9T/0T
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IDENT =
FALSE

DO FOR
J=1To 6
UNTIL IDENT
= TRUE

IF
IDENT = FALSE

THEN

ir

ITEM DATA = PYLD ID

J

TURN ON
ILLEGAL
ENTRY
FLAG

THEN

Date 10/16/79

Page 3.3.8.2-12

| IDENT = TRUE

PYLD INIT ID

J

DISP INIT PYLD = ITEM

DATA

PL INIT BLANKING
WORD = X '0000'

Figure 3.3.8.2-8. PYLD INIT PROCESS
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3.3.8.3 Data Conversion Processor (RYE CNV)

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 CALL'ed by the RMS Executive (REX) at 12.5 Hz.
Invecation: CALL 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 Controller (HC) processing for the

six component input signals (X, Y, Z, PITCH, YAW, ROLL). A bias value

is 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 value is set to zero. If any of
the HC component values are not within thelr 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. TFirst, the smoothing. factors K1 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 stored to be used as 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 to between -180
and +180 and the sixth joint is limited from -L450 to +L50.

Hext, 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. OQutputs - Outputs from this module are specified in Table 3.3.8.3-1.

e. Module References - None

s
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Module Type and Attributes -

Type: External Procedure

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

Template References -

D INCLUDE TEMPIATE CRI;LVC Level C Constants Compool

D INCLUDE TEMPLATE CRA TE Working Compool

D INCLUDE TEMPLATE CRD_CIL Constants and I-Load Compool
D INCLUDE TEMPLATE CRC_COT RMS Constants Table

Error Handllng Other than standard FCOS recovery, no error recovery

exists for this module.

Constraints and Assumptions -

The TM SPEC input wrist roll range is reset to zero by RMS after

" RMS takes the actual input value for use by the RMS software. It
. is assumed that the only values 1nput for wrist roll range are one

through six (1-6). Therefore, no validity checking is done.



TABLE 3.3.8.3-1 Data Conversion Processor MODULE DATA LIST

ITEM DESCRIPTOR ACT SOURCE/DESTINATION HAL NAME MML REQT.
SYMBOL
HC (scaled HC components) A.2.32 I RCD ICRAV _HC_COMP_SCALE
WCIU Frame ID Change 4.2.32 1 RQC CRAV_MCIU_FRAME_ID CHANGE V9233905¢C
Unfiltered Motor Rates | 4.2.32 T RCD CRAV MOT RATE RAW
4 Joint Angle scale A.2.32 I RCD CRAV_JA_SCALE
5 Selected PYLD index 4.2.32 I RCD CRAV_PYLD_ID ACT
6 Arm select A.2.32 I RCD CRAV_ARM SEL
7 Temp counter A.2.32 I RCD ICRAV_RIT TEMP CTR
8 Therm data A.2.32 b RCD CRAV_PS_TEMP_DATA
PORT/STBD temp ID A.2.322 I RCD CRAV_PS_TEMP_ID
Sensor ID A.2.320= FT I RCD CRAV_SENSOR_ID
(Translational hand 2.2.32°C 0 ' RIS, DL CRAV_COWD_THC_SIG Y9PH31250-127C
controller commands)
THC SIG )
(Rotational hand 4.2.32 : 0 RJS, DL CRAV_COND_RHC_SIG VO2H3130C-132C
controller commands ) oo
RHC SIG -
HC null flag A.2.32 2 ;_4 0 RWP, RQC, RJS, DL CRAB_HC_NULL V92X3121X
-3
Filtered Motor Rates 4.2.32 4 0 : RM CRAV_MOT_RATE FILT V92U3Lk36C-4Lic
Maximum joint rate a2.32 O o RRP, RFP, RSC CRAV_JNT_RATE LIM . B yRE, MAX
limits U= - - -
o - :
Raw joint rates A.2.32 o 3 0 RVM CRAV_JAR RAW - ¥92R3410¢-415¢C
oo
Actual joint rates 4.2.32 S 0 RSC, RWP, RQC, CRAV_JAR_ATL V92R3310C~-315C
(Joint Rates) RTV, DL
Actual joint angles 4.2.32 0 RSC, RWP, RHM. RDD, [CRAV_JA ATL V92H3300C-305C
(Joint Angles) RKG, RFP, RRP, DL,
RVM
Therm temp 4.2.32 ) RIT, RDD CRAV_THERM_TEMP 92T3710C-716C
1 : V92T3720C-T24C
V92T3730C-736C
vo2r37hoc-ThkC ]
Null flag o L RYE_NULL_FLAG
K1 B L RYE_K1

Xoo4d

Jearjisedgubisaq pajieaq WS 140

£-ergree
6L/91/0T




TABLE 3.3.8.3-1 Data Conversion Processor (cont'd)

MODULE DATA LIST

# ITEM DESCRIPTOR ACT SOURCE/DESTINATION HAL NAME MML REQT.
SYMBOL

22 K2 B L RYE K2 _
23 Motor rates last pass B L RYE_MOT_RATE PAST
2k X7T E L RYE_XZI
25 WRR_RANGE ° 4.2.32 1/0 RYE/RYE CRAV_WRR_RANGE RR RANCE
26 o) E I RYE_TD '
o7 RT B L RYE_RT )
28 LNTEMP B I RYE_LNTEMP
29 TK E L RYE TK
30 Hand controller biases | A.2.33 Z CRDS_HC_BIAS VoB8U5163C~165C

V98U5119C-121C
31 Hand controller maximum} A.2.33 z . CRDK_HC MAX_DEF

deflection - - 7
32 Hand controller null A.2.33 VA CRDK_HC_NULL_DB
deadband
33 Tach time A.2.37 R STM CRSS_TACH TIME VOEWL913C
34 Tach gain A.2.37 R ST™M CRSS_TACH_GAIN v96ULg12C
TBD
" TBD

35 Joint angle rate limit | A.2.31 z CRIS_PL JNT RATE_LIM COARSE | V98U5200C- 5229C JRL_PL_
' for selected payload V96R5030C= COARSE .

; V96R5035C
36 Radians to degrees 7  CRDK RTD RID

conversion factor {7/18()

A.2.33

yearyioadg ufiisaq pajie3ad WS 140

uol
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TABLE

3.3.8.3-1 Data Conversion Processor {(cont'a)

MODULE DATA LIST

# ITEM DESCRIPTOR ACT “SOURCE/DESTiNATION HAL NAME MML S\Eﬁ;m
37 Joint gear ratio 4.2.33 z CRDK_JNT GEAR RATIO
38 Joint bias A.2.33 2 CRDS_JNT_BIAS [v98U5107C-112C
V98U5128C~-133C
39 Maximm value of 4.2.33 z CRDK TD MAX TD_MAX
thermister data - T
O =
ko Resistance constant 4.2.33 z %EZ Eg F'RDK_SER_RES SER_RES
in temp. calculation o p;d
e
b Resistance constant A.2.33 Z . % - TEMP_RES
in temp. caleulation >’ C: RDK_TEMP_RES
k2 O-order coefficient 4.2.33 z — %5' :RDK_TEMP_pNV_pOEF_A A
for temp. conversion = 2 .
» :
43 lst~order coefficient |A.2.33 zZ = CRDK_TEMP_CEV_COEF_B B
for temp. conversion “ j
3 :
bk 3rd-order coefficient |A.2.33 {2z e CRDK_TEMP_CNV_COEF_C c
for temp. conversion - =
5
ks Kelvin to Fahrenheit £.2.33 z L3 CRDK X _TO_F1 X_T0_F1
conversion constant #1 3 E
k6 | Kelvin to Pahrenheit A.2.33 z CRDK_K_TO_F2 ¥ To m
conversion constant #2 o -
L7 Wr to EE Angle A.2.32 2 RKG CRAVWR TO _EE_ANGLE Wr TO_
EE fAngle
48 Wr to EE Angle Arm A.2.33 7 CRDS_WR_TO_EE_ANGLE ARM
kg - - L RYE_COND_THC_SIG
56 RHC = - RYE_COND_RHC SIG V96HA99TC
51 M WRR RANGE 1.2.37 - o CRss_rM_wRR_BAgGF V96HLI98C

100d

)
H
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Enter

Perform Hand
‘Controller Processing
(Figure 3.3.8.3-2)

Perform Joint

IF An Arm is Perform Joint Réte Position Con-
Selected Control Processing trol Processing
o (Figure 3.3.8.3-3) (Figure ’

' 3.3.8.3-h)

Perform.Fahrenheit'
Temperature Processing
(Figure 3.3.8.3-5)

Return

Figure 3.3.8.3-1. Data Conversion Processor
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%3

-

N=1
DOFORI=1To 6 IF I=4 N=2
EC = HC
€] (1)
+ HC Bias
(1)
- Null Flag =
HC = §i HC OFF
‘ THEN |} HC(qy = Sigm (HC(q))
HC Max Deflect(I)
RHC = ~RHC IF ABS (HC,. ) >
2 2 9] THEN
HC Max Deflect -
@ \ By =0
rLgr | LE ABS (HC(I))<
O = HC Null Deadband . -
REC. = _RHC =5 &) HC. =HC -Sign(HC )
3 3 " M D (-
be ftsz | HC Null Deadband ‘
= g (™)
HC Null Fiag = Null Fl ;Z e THEN
Nu ag Hul ag C ) THC(I) = HC(D
THC Sig = THC o
REC Sig = FHC > fmw-n
Sig = o~ = A Null Flag =
4 juend
e = . . Qff
—_—— ELSE . y
| €: o J=1-3
<o
25
<=
=2
I
&=
RHC = HC
3 (1)

Figure 3.3.8.3-2 Hand Controller Processing
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K2 = (Tach Gain) (MCIU ~

Frame ID Change)/Tach
Time

K1 =1 ~
(K2/Tach_Gain)

MOT Rate Unfilt (6) =
- MOT Rate Unfilt (6)

DO FOR I = Each \\

Joint //

. Figure 3.3.8.3-3.

“JRL Max (I) =

JRL:?L_poarse
(I, Selected Pyld Index)

MOT Rate Unfilt (I) =
- MOT Rate Unfilt (I)

MOT Rate Filt(I) = MOT

Rate Filt Past(I) K1 +

'MOT Rate Unfilt (I) K2

{ Joint Rates(I) = MOT Rate

_Filt(I) RID/Joint_Gear_

Ratio (I)
|

Raw_Joint_Rates(I) = MOT
Rate Unfilt(I) RTD/Joint
Gear Ratio (I)

|

MOT Rate Filt Past (I) =
MOT Rate Filt (I)

10/16/79
3.3.8.3-8

Joint Rate Control Processing



P —

DO FOR Each Joint

1

4+ Joint Bias (Arm Select,

JA Scale(I) = JA Scale(I)

1)

— .

WR_To_EE Angle =
EE_Angle Arm (Arm_
Selected)

WR_To__

IF JA Scale(6) < 0

—>__T_.+360

l

IF TM Wrr Range # 0

(Arm Select)

IF JA Scale
(Wrist

(6) <210

Roll)

IF JA Scale(6) < 180

JA Scale(6)=JA Scale(6

+ 360 X%T

>___T_d (Arm Select) (Arm Select)

IF JA Scale(I) > 360

JA Scale(I) = JA Scale(I)
~360

IF JA Scale(I) > 180

JA Scale(I) =
-360

JA Scale(I)

]

IF I #1And. T #Mh

i

i
<
kS

JA Scale(I)
Scale(l)

JA Scale{6) = JA Scale(6)

Wrr Range =TM Wrr Range

TM Wrr Range = O
(Arm Select)

IF JA Scale(6) > 90

XZ21=
DIV((Wrr_Range-1),2) - 2
(Arm Select)

Wrr“Bange(
2 XZI + 4

Arm Select)”

Wrr_Range(
2 X21 + 5

Arm Select)=

DO FOR I = Each Joint

Joint Angles( )=JA

I

Scale(l)

FPigure 3.3.8.3-k.

10/16/19
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DD

JA Scale(I)
JA Scale(I)
360

REPRODUCIBILITY OF THE
ORIGINAL PAGE 15 POOR

X21=
DIV(Vrr_Range,h) - 1
(Arm Select)

XZ1i=
DIV((Wrr_Range+l) ,2) - 2
(Arm Select)

Joint Position Control Processing

REPRODUCIBILITY OF THE

v

OR1GE

MAL PAGI I POOR




DO FOR I = 1 To.
Temp Counter

TD = Therm Data
(Port/stbd Temp
Ip) (I ’

Figure 3.3.8.3-5. Fahrenheit Temperature Processing

JiE ™ > -1

RT =-Ser Res/
((Temp_Res/TD)

+1)

Intemp = Log(RT)

TK=l/(A+B.Lhtemp
+C LNTEMPS)

Therm Temp
(SensorID )
(1)
=K To_ Fl TK-K_Tq
F2

Then

it

TD = -1

Else

IF TD < -TD Max

A4l
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Then
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~TD Max
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3.3.8,k4

the RMS

a,

RMS Executive (REX_RMSEXEC)

The RMS Executive (REX) provides I/O management and configuration control for
software system.

Control Interface - The RMS Executive is SCHEDULE'd by the RMS Specisalist
Function Control Segment (RMC) to execute at 12.5Hz. REX continues to
execute until a new OPS is selected.

Invocation: SCHEDULE REX RMSEXEC AT PHASE REX PRIORITY
(PRIO_REX), REPEAT EVERY TIME REX;
(Reference SAM 10)

Inputs - Inputs to this module are specified in Table 3,3.8.L-1.
Process Description - The control flow for this module is shown in

Figures 3.3.8.4~1 through 3,3.8.4-15. The RMS Executive controls
6 basic functions:

1. First pass initiaelization

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 gfter being scheduled, first pass initiali-
zation is done,

Item input processing is done with a CALL to RMS Item Processor (RUD)
when a keyboard input is received by RMS Speciealist Function Control
Segment (RMC).

The configuration item contains the current RMS software configuration.
Configuration request is set when a different configuration is required
or when one of the non-requested configurations (SUSPEND, TEMP, or IDLE)
is required (even if the software is already in that configuration).

The variable, configuration request, is always initialized to NONE. It
changes only when the operator requests a new configuration or if any
condition exists that requires the SUSPEND, TEMP, or IDLE configuratiomn.

The MCIU I/O flag which determines the I/0 status (ON or OFF) on the
RMS Control Display is tested. Whenever the I/0 is OFF the RMS software
is to be in the SUSPEND configuration.

When I/0 is ON, REX CALL's the Input Processing and Configuration Determi-
nation Module (RQC). RQC performs input error processing and performs
configuration determination.

pILITY OF THE

REPRODUCL EOOR
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REX CALL's the Configuration Initialization Module (RXY) when the MCIU
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 NONE.

The configuration -state is updated, cbnfiguration 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/inactive 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.L-1.

Module References -

Process ' Section Reference
RMS Item Processor (RUD) 3.3.8.2 CALL
Temperature Processor (RIT) 3.3.8.15 CALL
Dedicated Display (RDD) 3.3.8.17 . CALL
Kinematic Data Genervator (RKG) 3.3.8.6 CALL
Health Monitor (RHM) 3.3.8.1h 'CALL
Total Veloecity (RTV) 3.3.8.12 CALL
Encoder Function (RNC) 3.3.8.16 CALL
Hand Controller (RJS) : 3.3.8.8 CALL
Resolved Rate Processor (RRP): 3.3.8.11 CALL
Automatic Sequence Processor (RAS) 3.3.8.10 CALL
‘ Position Hold (RFP) - 3.3.8.13 CALL
- 8ingle Joint Control (RSC) 3.3.8.7 CALL
Input Processing and Configuration 3.3.8.18 CALL
Determination (RQC)
Configuration Initialization (RXY) 3.3.8.19 CALL
Position Hold Checks (RWP)' 3.3.8.20 CALL

Module Type and Attributes

Type: Program

Attributes: N/A

<3
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Template References

eliviivivivivieslvEwRvivivEvlvEvivEvivileNe)

w)

D
D

INCLUDE
INCLUDE
INCLUDE
TNCLUDE
INCLUDE
INCLUDE
INCLUDE
INCLUDE
TNCLUDE
INCLUDE
TNCLUDE
INCLUDE
INCLUDE
INCLUDE
INCLUDE
INCLUDE
INCLUDE
INCLUDE
INCLUDE
INCLUDE

INCLUDE

INCLUDE
INCLUDE

TEMPLATE
TEMPLATE
TEMPLATE
TEMPLATE
TEMPLATE
TEMPLATE
TEMPLATE
TEMPLATE
TEMPLATE
TEMPLATE
TEMPLATE
TEMPLATE
TEMPLATE
TEMPLATE
TEMPLATE
TEMPLATE
TEMPLATE
TEMPLATE
TEMPLATE
TEMPLATE

GEDISP

PREMACS
IOMACS

CRA_TE
CRI_LVC
CRT DIS
CRE_MCO
RKGKIN
RISHAN
RASAUT
RRPRRA
RFPPOS
RSCSIN
RHMHLT
RTVTOT
RDDDDI
RNCENC
RITTEM
RUDKYB
RQCIPC
RXYCIN
RWPPHC

CGE_DISPATCHER

Date 10/16/79
Page 3.3.8.4-3

Working Compool

Level C Compool

Dispatcher Compool

Output Compool

RKG

RJS

RAS

RRP

RFP

R3C

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-initialized I/0 macros
I/0 Macro Replaces

Error Handling - Other than standard FCOS recovery, no error recovery

exists for this module.

Coqstraints and Assumptions

The minimum time for FCOS to go from the end of an I/0 request
to the start of an I/0 request is 600 microseconds.

AU Y
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TABLE

3.3.8.4-1, RMS Executive

MODULE DATA LIST

umiéa!;goads ufiisag pajieyaq 'ws 140 )10‘08

obeq

H=tg'erE

# ITEM DESCRIPTOR ACT | SOURCE/DESTINATION HAL NAME MML 25%E-OL
1 Configuration Request A.2.32 1/0 RQC/RXY CRAV_CONFIG_REQ
2 RMS SPEC Init Flag %.2.32, D.51 W/R REX, RMC/REX CRAB_RMS_SPEC_INIT
3 Ttem Entry Flag A.2.32, D.52 ‘W/R REX, RMC/REX CRAB_ITEM ENTRY
L MCIU I/0 Flag A.2.32 I/0 RXY, RUD/CRT, CRAB_MCIU_IO V92X3835X
5 MCIU Frame Identifier "A.2.3h i RQC, - CRAV_MCIU_FRAME ID CHANGE V92J3905C.
change
6 Configuration A.2.32 -1/0 RXY/DL, RQC, RWE' CRAV_CONFIG - V92U3100C
7 MCIU I/0 Last Pass Flag 4.2.32 ) RQC CRAB MCIU IO_ON OFF LP
8 Arm Select Index A.2.32 I RCD CRAV_ARM SEL
9 Arm Select Index Last A.2.32 0 RQC, RXY CRAV_ARM_SEL PAST
Pass 1
/ .
10 | Control Mode Enter “A.2.32 I RCD CRAB CONTROL_MODE ENTER
Discrete
11 | Coutrol Mode Enter A.2.32 b0 RQC CRAB_CONTROL MODE ENTER PAST
Discrete Last Pass
12 1/0 Brror Counter A.2.32 I RXY, RQC CRAV_IO_ERROR_COUNT
13 | Dispatcher Table Active A.2.36 I RWP CRTD_DISPATCH TBL.FREQ
Bits -
{RRP) - AUTO $(343)
(RFP) - AUTO $(353)
(RFP) - IDLE $(63)
(RRP) ~ MANUAL $(2ks)
(RFP) ~ MANUAL $(25;)
1k | Dispatcher Pointer Saved _A.2.32 I ‘RXY JCRAV_DISPATCHER_POINTER_SAVED
15 Save PYLD ID A.2.32 0 RUD CRAV_SAVE_PYLD_ID
16 | Save EE ID A.2.32 .0 “RUD CRAV_SAVE_EE ID
17 Valid PYLD ID A2.31 Z CRIS_PYLD_ID_VALIDsB'(,l) V96J6990C
18 Valid EE ID A.2.31 7 CRIS_EE_ID VALID$(1) 1 V9636988C
\

A9y
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TABLE  3.3.8,4-1 RMS Executive {cont'd)

MODULE DATA LIST

ITEM DESCRIPTOR ACT SOURCE/DESTINATION HAL NAME MML REQT.
SYMBGL

19 | Mode Switch Index 4.2.32 I RCD CRAV_MODE_SWITCH_INDEX
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 RATE REQ
22 Verrier Scaling Past A.2.32 o] RJS, RVM CRAB_VERN_SCALE PAST V92X3103X
23 | Rate Hold Request Last A.2.32 o RIS CRAB RATE HOLD LP V92X3104X

Pass
24 Rate Hold Request A.2.32 I RCD CRAB_RATE HOLD_REQ
25 PL Capture Past A.2.32 o] RIS, RVM CRAB PL_CAPTURE_PAST Vo2¥3112X
26 PYLD Captured A.2.32 I RCD CRAB__PYLD_CAP

uonjesyyiaadg uiisaqg pajreyaq WS 140 :1008
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3.3.8.4-6

Function Rate Phase | Active | Frequency Case”Number
Temperature_Monitor (RiT) 12.5 1 0 1 | 8
Dedicated Display (RDD) 12.5 1 0 1 10
Encoder Function (RNC) 12.5 1 0 1 11

End of Table 0 0 0

Temperature Dispatcher Table

Table 3.3.8.&-2

e
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' BOOK: OFT SM Detailed Design Specification 23041
Function ll?ate‘ Phase Active Frequency Case Number
Kinemstic Daté Generator (RKG) 12.5 1 | 0 1 1
Position Hold (RFP) 12.5 1 10RO 1
Health Monitor (RHM) 12.5 | 1 [ B T
Tempera{:ure Monitor (RIT) 12.5 il 0 1 8
‘Total Velocity (RTV) 12.5 1 0 1 9
Dedicated Display (RDD) | 12.5 | 1 0 1 10
Encoder Function (RNC) 12.5 1 0 1 11
End of Table Entry 0 ' 0 0

Idle Dispatcher Table

Table 3.3,8.4-3

REPRODUCIBT VY OF TITH
ORIGINAL PAGY 13 POOR
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3.3.8.4-8

)

ManuallDispatcheruTable

*Mutually Exclusive Modules

Table 3.3.8.L-L

A/g/77

Function Rate Phase Active Frequency Case Number

- Kinematic Data Generator (RKG) ;2.5 1 0 1 1
Hand Controller (RJS) 12.5 | 1 0 1 2

¥ Resolved Rate Algorithm (RRP) |12.5 1 0 or 1 1 b
#Position Hold (RFP) 125 | 1 Joor1 1 5
Health Monitor (RHM) 12.5 1 0 1 7
Temperatufe Monitor (RIT) 12.5 1 0 1 8
Total Velocity (RTV) 12.5 1 0 1 9
Dedicated Display (RDD) 12.5 1 0 1 100
Encoder Function (RNC) 12.5 1 0 1 11
End of Table Entry 0 0 0
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3.3.8.4-9
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Function Rate | Phase Acﬁive Frequency Céée 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 Loro | 1 ’ 4

* Position Hold (RFP) 12.5 1 0or % 1 5
Health Monitor (RHM) 12.5 1 0 1 | T
Temperature Monitor (RIT) 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 Function (RNC) 12.5 1 0 1 11

| End of Table Entry 0 0 0

Auto Dispatcher Table

Table 3.3.8.4-5

*¥Mutually Exclusive Mpdules

50
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3.3.8.L4- 15

Function Rate 'Phasé Active | Frequency | Case Numbef
Kinematic Data Generator (RKG) | 12.5 1 ‘O 1 1
Position Hold (RFP) 12.5 | 1 o 1 5

Single Joint Control (Rsc). 12.5 | 1 0 1 6
Health Monitor (RHM) 12,5 | 1 0 1 7
Temperature Monitor (RIT) i 12.5 1 'Q 1 8

Total Velocity:(RTV) 12.5 | 1 0 1 9
Dedicated Display (RDD) 12.5 1 oﬁ 1 10
Encoder Function (RNC) 2.5 | 1 0 1 11

End of Table Eatry 0 0 0

Single Dispatcher Table

Table 3.3.8.4-6

45
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Table 3.3.8.4-7 1I/0 8VC

] INPUT| mAJ. |1/0 ,
DEVICE OP 1 sve | sYnc{comFAULT|1cc | TiME - WORD { Bus
DEVICE 1D CODE | NO. | TYPE [STATUS | Tvpe| Tag | WAIT | PROT- [STATUS 23; ::cl; ne: f?\'f’g' count|  BUFFER EYENT NOMINAL
McIw 57 1|40 |=ms No o | mo vo | mo ves | O | SM 1 450 45 ] CRE None LE1

o 3T
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T
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f
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ID Change # 0O
AND I/0 Error

ENTER
Perform
First Pass
IF THEN | Initialization
RMS SPEC V& “(Pig. 3:3.8.
Init Flag = ON b2}
CALL RUD
(RMS Item Pro-
IF THEN | cessor) (Sec.
Item Entry Flag 3.3.8.2)
= ON
Configuration Item Entry
Request Flag =
=0 OFF -
THEN § Configuration
Regquest
= 1
r
MCIU I/0
Flag = OFF CALL RQC
(Input Process-

; ing and config-
uration deter-
mination)(Sec.
3.3.8.18)

IF Config Regq. IF Configuration Request
= 1 or (MCIU FR. aged = 1 or Configuration

Request> b4 or (Configuratio
Request # 0 and Configura-

Count = 0) tion Request # Configura-
tion)
Perform
Save Last %E o o1
ass Flags onfiguration
Phes Mogsg ) o 1
EXIT

THEN

Date 10/16/79
Page 3.3.8.4-12

Value Configuration
0 None
1 Suspend .
2 Temp ‘
3 Idle
I Single
5 Manual
6 Auto
CALL RXY
(Configuration

Initialization)
(Sec. 3.3.8.19)

CALL RWP
(Position Hold
Checks)(Sec.
3.3.8.20)

Perform
Dispatcher
(Funection Se-
quencing)(Fig.
3.3.8.4-3)

WRITE To
MCIU From Outpuf

Buffer

Figure 3.3.8.4-1. RMS Executive
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MCIU T/0
Flag = Off

Configuration
= 0

RMS SPEC
Init Flag = Off

T 4

Save PYID T
Valid PYLD ID

2)

(1)

T 3

Save EE ID
= (1-2)

1

Date
Page

REDPRQDUCH%H}I’I‘Y OF THR
ORIGINAT, PAGE 1S poo

Figure 3.3.8.4-2. First Pass Initialization

10/16/79
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Dispatcher
Pointer =

Saved Dispatcher
Table Pointer

DO WHILE
rue

aoydgedstq g~ ¢ L 2andig

Phase Count
= Phase
Count -~ 1

| THEN

THEN

1F IF *

ﬁiase Count
<0

Frequency £ O

18

| In Table

Update Pointer
To Point To
Next Entry

*NOTE:

The active/inactive bit is tHe high.

order bit of frequency. If active bit
is set then frequency is less than
zero and the module is not calléd;

ELSE

IF
Frequency = 0

Phase Count
= Frequency
- Max Neg
Number

Phase
Count =
Frequency

Perform
CALLS On .
Case Number
(Fig.3.3.8.4~- 4)

THEN

PHASE
Count = 1

Exit

Dispatcher

RToHg € ofed

2987
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Pape 3 3 4= 15

1 CALL RKG
(Sec. 3.3.8.6)

2 CALL RJS
(Secx 3.3.8.8)

3 CALL RAS
(Sec. 3.3,8.10)

4 CALL RRP
(Sea. 3.3.8.11)

DO_CASE ' 5 CALL RFP
Case Number — (Sec. 3.3.8.13)
(In Dispatcher Table)
™
6 CALL RSC

(Sec. 3.3.8.7)

7 CALL RiM
(Sec. 3.3.8.14)

8 CALL RIT
(Sec. 3,3,.8.15)

9 CALL RTV
" (Sec. 3.3.8,12)

10 CALL RDD
(Sec. 3.3.8.17)

11 CALL RNC
(Sec. 3.3,8.16)

REPRODUCT ’“m {8 POOR -
ORIGINAL PA |

Figure 3,3,8,4- CALLS On Case Number

LA 5
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MCIU I/0 Flag Last
Pass = MCIU I/0 Flag

Arm Select Index Last
Pass = Arm Select Index
Mode Switch Index

Last Pass = Mode

Switch Index

Control Mode Enter
Discrete Last Pass =
Control Mode Enter
Discrete

Vernier Scaling Past =
"Vernier Scaling Request

Rate Hold Reqg. Last Pass
= Rate Hold Request

PYLD Captured Past =
PYLD Captured

Figure 3.3.8.4-5. Save Last Pass Flags
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3.3.8.5 Manipulator Conproller Interface Unit (MCEU) Decoder (RCD DCODE)

The MCIU OQutput Decoder (RCD) converts MCIU output déta to a format that is
readily usable by the RMS software. The results of these operations (biasing,
scaling, data conversions, integerizing) are stored in the working compool.

a. Control Interface - RCD is CALL'ed by the RMS Executive (REX) at 12.5 Hz.
Invocation: CALL RCD _DCODE
b. Inputs - Inputs to this module are specified in Table 3.3.8.5-1.

c. Process Degcription - The control flow for this module is shown in
Figures 3.3.8.5-1 through 3.3.8.5-8.

RCD begins processing by unpacking required discretes into Boolean form
(Table 3.3.8.5-2). When switch indexing is performed, the mode switch
parameter switch, and joint select switch are integerized to optimize
memory usage. Single direct drive positive/negative, auto sequence
proceed/stop, capture/release command, rigidize/derigidize command, EE
auto/manual , arm select index and EE rigidized/derigidized discretes

are also integerized. RCD then sets the selected payload and EE indices
to designate the payload and EE data to be used by. RMS software based
on the state of the arm select indicator and the 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 Conversion Processor (RYE), Section
3.3.8.3. During each cycle, a different subset of the total set of
thermistor data is received. This subset contains up to four of the most
recent samples which are screened for temperature data, storing their
compool storage ID and display storage ID in the working compool.

RCD next converts the returned rate demand identifier, the hand controller
raw signals, the joint encoder raw signals, and the raw tach signals into
scalar format for further processing. Finally, RCD takes display data
(Table 3.3.8.5-3) from the input compool and places it in the working
compool. '

At this point, RCD exits. There is no SPEC jinitialization or cleanup
processing.

d. Outputs - Outputs from this module are specified in Table 3.3.8.5-1.

€. Module References - None
T g T

<158
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f. Module Type and Attributes -

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

g. Template References -~ -

D INCLUDE TEMPLATE .CRB MCI Input Compool
D INCLUDE TEMPLATE CRA TE Working Compool

h. Error Héndling - Other than standard FCOS TECOVEry, No error recovery
exists for this module.

i. Constraints and Assumptions - None .
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TABLE

3.3.8.5-1. Decoder Function

MODULE DATA LIST

# ITEM DESCRIPTOR ACT SOURCE/DESTINATION HAL NAME MML REQT.
. SYMBOL -
1 D & C communication A.2.30 R JMcIU CRBB_DC_MCIU_COMM 1v54%26037
failure discrete
2 Joint tachometer failure A.2.30 R MCIU CRBB_TACH_FAIL {V5LX2202F
discretes - V5kX2302F ]
v5L¥2h02T ]
V5hX2502F
- V54x26027
¥54X27027
3 Vernier rate select A4.2.30 R MCIU CRBB_VERNIER_RATE REQ VT2K3027J
discrete .
in Rate hold select A.2.30 R MCIU CRBB_RATE HOLD_REQ VT2K3028F
discrete ]
5 Control mode enter 4.2.30 R MCIU CRBR_C"™WTROL MODE ENTER | vrekag8ay
discrete .
6 Safing in progress A.2.30 R MCIU CRBB_SAFING_IN_PROG 1vskx20237
discrete .
7 411 brakes on discrete 4.2.30 R MCIU CRBB ALL BRAKES ON v5hx2024d
8 Payload captured 4.2.30 R MCIU CRBB_PYLD_CAPTURED V5LX2027T
discrete . 1
o
;_‘:‘! ;::j‘ -
s .
9 Position X/Y/Z select A.2.30 ) wﬂ, R MCIU CRBB_POSITION XYZ_REQ VT2K30013
discrete bt S .
. L
10 | Attitude P/Yaw/R A.2.30 = R MCIU CRBB_ATTITUDE_PYR REQ 1V72K30027
select discrete %"
Q2 1
11 | Joint angle select A.2.30 vy R MCIU | crBB 34 _REQ VT2K3003J
discrete . ‘1 o
: g : ] ;
12 | Veloeity X/Y/Z select A.2.3C i R MCIU CRBB_VEL _XYZ REQ V72K300LT
discrete = TN ]
L P
13 | Rate P/Yaw/R select A.2.30 ey :5 R MCIU CRBB_RATE PYR REQ }VT2KR3005T
discrete <
C 2
1k | PORT temp A.2.30 ol R MCTU CRBB_PORT TEMP_REQ V72K3006J
LED/ABE/ID discrete = -

%004

learjroadg ubjsaq pajieyaq WS 140 :
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TABLE 3.3.8.5.-1 Decoder Function {cont'd)

MODULE DATA LIST

# ITEM DESCRIPTOR ACT SOURCE/DESTINATION HAL NAME MML REQT.
. SYMBOL-

15 STBD temp . 4.2.30 R MCTU CRBE_STBD TEMP REQ V72K3007T
LED/ABE/ID discret

16 Shéulder Yaw joint A.2.30 R MCIU CRBB JNT REQ_SHY 1VT72K30105
' select discrete

a7 Shoulder pitch joint A.2.30 R MCIU CRBB;fNT;BEQ_SHP VT2K3011J
select discrete :

18 Elbow piteh joint- A4.2.30 R MCIU CRBB_JNT;BEQ_ELP V72K3012J
select discrete

19 Wrist piteh joint A.2.30 R MCIU CRBB_JNT REQ_WRP yT2K30l3J
select discrete .

20 Wrist yaw joint - A.2:30 R MCTU CRBB_JNT_REQ WRY V72K3014T
select discrete . . B

21 Wrist roll joint A.2.30 R MCIU CRBB_JNT_REQ WRR V72K3015J
select discrete

22 End effector temp A.2.30 R MCIU CRBB_EE TEMP_REQ V72K30167
Jjoint select discrete

23 Critical temp select A.2.30 R MCIU CRBB_CRIT TEMP REQ 772K3017J
discrete ’

24 Manual augmented A.2.30 R MCIU CRBB_MAN_ORB_REQ YT2K2975T

| orbiter mode select o . .

discrete

25 Single joint mode A.2.30 R MCIU CRBB_SINGL JNT REQ VT2K2979J
select discrete

26 Manual augmented EE A4.2.30 R MCIU CRBB_MAN_EE_REQ VT2K2976F
mode select discrete

27 Manual augmented A.2.30 R MCIU CRBB: MAN_MIX REQ VT2K297Td
mixed mode select
discrete

o8 Manual augmented pay- A.2.30 R MCIU CRBB_MAN PYLD REQ V72K2978
load node select .
discrete

59 Operator c¢ommand mode A.2.30 R MCIU CRBB_OPR_CMD REQ . VT2K29T70Jd
select discrete : ’

50 ° - |Auto-sequence 1 meds™ A.2030 R MeTu CRBE_AUTO_1 REQ Y72K29713

select discrete

STTICEY
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TABLE 3.3.8.5-1 Decoder Function (cont'd)

MODULE DATA LIST

# ITEM DESCRIPTOR ACT SOURCE/DESTiINATION HAL NAME MM L REQT
SYMBOL
31 Auto sequence 2 mode A.2.30 R MCTU CRBB_&UTO_2 REQ YT2K29727
select discrete
32 Auto sequence 3 mode A.2.30 R MCIU CRBB_AUTO_3_REQ VT2K2973J
select discrete
33 Auto sequence U mode A.2.30 R MCIU CRBB_AUTO 4 REQ VT2K29T4LT
select discrete
3k Test mode select A.2.30 R MCIU CRBB_TEST REQ V72K2981J
discrete
35 Single direct drive 4.2.30 R MCIU CRBB_SINGL_DIR POS VT2K30207
positive discrete
36 Single direct drive A4.2.30 R MCIU CRBB_SINGL_DIR NEG V72K3021T
negative discrete
37 Auto sequence proceed A.2.30 R MCIU CRBB_SEQ_PROCEED VT72K29833
discrete
38 Auto seguence stop A.2.30 R MCIU CRBB_SEQ_STOP V72K2984kF
discrete
39 | Cepture command A.2.30 R MCIU CRBB_CAPTURE CMD VSLX20353
Lo | Release command 4.2.30 R MCTU CRBB_RELEASE CMD V5LX20367
41 | Rigidize command 4.2.30 R MCTIU CRBB_RIG CMD V5LX2037
L2 | Derigide command A.2.30 R MCTU ~ =9 CRBB_DERIG_CMD 54X2038J
S, .
13 | Port arm selected 4.2.30 R MCTU = Ei% CREB PORT ARM ACT V54X20253
yy  |STBD arm selscted A.2.30 R MCIU - %?g CRBB_STBD ARM ACT VShX20263
- _STBD_ARM
=
45 EE rigidized flag 4.2.30 R MCTU ?f: ) CRBB_EE RIG [v54X2031T
. P!
46 |EE derigidized riag 4.2.30 R MCTU - CRBB_EE._DERIG V5hx20327
. =)
y7 | Raw thermister A.2.30 R MCTU ¢ T |CRBV_RAW THRM ID V54T21107
identifier =3 5hT2130T
v, W5LT21508
et
cy;.<:> vshT2170S
L8 Raw thermister A.2.30 R MCIU g, = CRBV_RAW THRM W5LT2100T
parameter % -3 v5hT2120T
) s V5LTe1L0T
= VShT2160T

) (1}
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TABLE

3.3.8.5-1 Decoder Function (cont!d )

MODULE DATA LIST

1eayyvadg ubisaq pajierad WS 140

# ITEM DESCRIPTOR ACT SOURCE/DESTINATION HAL NAME MML REQT.
SYMBQL
49 Returned rate demand A.2.30 R MCIU CRBV_RATE DMD ID RET V54328105
identifier - - - 7
50 Ra..w hand controller A.2.30 R MCIU CRBV_RAW;SIG]. VT2K30304
?;(gn;lsxaw) V72K3032J
> 2 VT2K3036J
{Y,-®, R)
CRBV_RAW S5IG2 V72K3031d
VT2K3035d
- V72K30373
51 Joint position encoder A.2.30 R MCIU CRBV_RAW_ENCOD V54EH22053
signal V5UH2305T
V5hHE2LO5T
VSLH25057
V54E2605T
V5hH2T05T
52 Raw tachometer signal A.2.30 R MCIU CRBV_RAW_TACH V5412201
. V54123015
V54L2L01T
V54,2501
V5412601T
V54L2T01T
53 RMS payload identifier A.2.32 I RUD CRAV_RMS_PL ID V93J7505C
V93JT7506C
5l RMS end effector A,2.32 R RUD CRAV_RMS EE_ID V93I7507C
identifier D.58 V93J7508¢
55 MCIU frame ID change A.2.32 I RQC CRAV_MCIU_FRAME_ID_CHANGE V92J3905C
56 Parameter switch A.2.32 o] RDD CRAV_PARM_SWITCH_INDEX
index
57 Joint switch A.2.32 0 | RSC,RDD, RWP CRAV_JNT SEL ID
: index
58 Mode switch index A.2.32 0 RQC, RXY, REX CRAV_MODE_SWITCH_ INDEX
59 Single direct drive A.2.32 0 R3C,RQC CRAV_SING_DRV_POSNEG
pos/neg
60 Auto sequence A.2.32 0 RAS,RQC CRAV_‘AUTO_GO_STOP
proceed/stop : j
61 Cepture/release A.2.32 0 RNC ,RHIM’RVM CRAV_CAP REL_CMD
command -
A

ood
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TABLE 3.3.8.5-1 Decoder Function (cont'd) MODULE DATA LIST
# ITEM DESCRIPTOR ACT SOURCE/DESTINATION HAL NAME MML REQT.
SYMBOL
62 Rigidize/derigidize A.2.32 0 RNC,RHM , RVM CRAV_RIG_DERIG_CMD
command
63 Arm select index A.2.32 0 ROC, RAS, RKG, RNC CRAV_ARM_SEL
> B B s
RDD, RYE, RXY, REX
38 EE rigidized/derigidized A.2.32 0 RH]V_[,RNC, RVM CRAV_EE RIG_DERIG
65 Selected payload index A.2.32 c RJS, R4S, RSO, RYE CRAV_PYLD_ID ACT
€6 Selected EE index £.2.32 0 RKG,RAS CRAV_EE_ID ACT
67 D & C communication A.2.32 0 RCD CRAB DC_COMM FAIL
failure
68 Joint tach failure A.2.32 0 UM CRAB JNT_TACH_FAIL
69 Vernier rate select A.2.32 0 RJS,RSC,REX, RVM CRAB VERN_RATE_REQ
70 Rate hold select A.2.32 0 RJS,REX CRAB RATE HOLD REQ
71 Control mode enter A.2.32 0 RQC,REX CRAB_CONTROL_MODE_ENTER
72 Safing in progress A.2.32 0 RQC CRAB_SAFING_IN_ PROG
73 A1) brakes on A.2.32 0 RQC, RVM CRAB_ALL_BRAKES ON o =
=
Th Payload captured A.2.32 0 RJS,RHM,RAS,REX, RVM CRAB_PYLD CAP Eﬁ% ;6
75 Temp counter A.2.32 0 RIT,RYE CRAV_RIT_TEMP_CTR ; -
. ! =
76 PORT/STED temp ID 4.2.32 o RYE CRAV_PS_TEMP_ID ‘Z (@)
SO
77 Therm data 4.2.32 0 RYE CRAV_PS_TEMP_DATA ge Rl
=
78 Sensor ID A.2.32 0 RIT,RYE CRAV_SENSCR_ID oo
- - —
= 3
79 Returned rate demand A.2,32 0 RVM CRAV RATE DMD ID RET %') :2
identifier - — == E’S
R o
80 HC 1.2.32 0 RYE CRAV_HC COMP_SCALE ’C'DC? =
g1 tered motor rates 4.2.32 0 RYE CRAV MOT RATE RAW 2 —
RS =
=

o049
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TABLE 3.3.8.5-1 Decoder Function {cont'd)

MODULE DATA LIST

# ITEM DESCRIPTOR ACT SOURCE/DESTINATION HAL NAME MML S\Er\%m
82 End-Effector Failure A.2.30 R MCIU CRBB_EE_FAIL V54%20097
Discrete
83 End effector Failure A.2.32 0 RHM CRAB_EE FAIL
8L EE Hardware Bite A.2.30 R MCIU CRBB_EEEU_BITE FLAG$(6) V5hX27237
Discrete
85 EE Hardware Bite 4.2.32 0 RHM CRAB_EEEU BITE FLAG
N
~
86 Sensor ID Table B L RCD_SENSOR_ID TABLE
87 MCIU Failure Warning A.2.30 R MCIU CRBB_MCIU_FAIL V54X2020F
Discrete
88 MCIU Failure Warning A.2.32 o] RDD CRAB_MCTU_ANNUN V54X20205"
89 GPC Data Failure Warning A.2.30 R MCIU CRBB_GPC_FAIL V54x2022J
Discrete
90 GPC Data Failure Warning| 4.2.32 0 RDD CRAB_GPC_ANNUN V5LX20207
91 ABE Failure Warning A.2.30 R MCTU CRBB_ABE FAIL V54x20217
Discrete
92 ABE Failure Warning A.2.32 0 RDD CRAB_ABE_ANNUN V54X2021F

oosd
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TABLE 3.3.8.5-1 Decoder Function (cont'd)

MODULE DATA LIST

ITEM DESCRIPTOR ACT SOURCE/DESTINATION HAL NAME MML REQT.
SYMBOL
93 Temperature Data Countex E L RCD_N
(m) -
ok Joint Angle Scale A.2.32 0 RYE CRAV_JA SCALE
95 Word 2 4.2.30 R MCIU CRBV_WORD1$(23) V5LM3402P
96 Word T A.2.30 R MCIU CRBV_WORDT$(1;) V5hM3LOTP
97 Word 10 A.2.30 R MCIU CRBV_WORDT$(2;) V54M3k10P
98 Word 13 A.2.30 R MciU CRBV_WORDT$(3;) V54M3413P
99 Word 16 4.2.30 R MCTU CRBV_WORDT$(k4;) V5LM3416P
100 Word 19 A.2.30 R MCIU CRBV_WORDT$(53) V5LM3L19P
107 Word 22 A.2.30 R MCIU CRBV_WORDT$(63) V5hM3h22P
102 Display Word 2 A.2.32 0 CRT CRAV_DISPLAY_WORD2
103 Display Word T A.2.32 ] CRT CRAV_DISPLAY WORDT
10k Display Word 10 A.2.32 0 CRT CRAV_DISPLAY WORD10
105 Display Word 13 A.2.32 o CRT CRAV_DISPLAY WORD13
106 Display Word 16 A.2.32 0 CRT CRAV_DISPLAY WORD16
107 Display Word 19 A.2.32 0 CRT CRAV_DISPLAY WORD19
108 Display Word 22 A.2.32 o CRT CRAV_DISPLAY WORD22
109 EE Auto A.2.30 R MCIU CRBB_EE_AUTO_MODE_SEL VT2K2990
110 EE Menual 4.2.30 R MCIU CRBB_EE MANUAL_MODE SEL VT2K2991d
111 EE Auto/Manual 4.2.32 0 RVM CRAV_EE_AUTO_MANUAL
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BOOK:

; Date 10/16/79

OFT SM Detailed Design Specification Page 3.3.8.5-10
Table 3.3.8.5-2 MCIU Converted Discrete List
Discrete Input Compool Name Working Compool Name

Joint Tachometer Failure
—-Shoulder Yaw
-Shoulder Pitch
-FElbow Pitch
-Wrist Pitch
~-Wrist Yaw
-Wrist Roll

Vernier Rate Select

Rate Hold Select

Control Mode'Enter

Safing in Progress

A1l Brakes On

Payload Captured

End Effector Failure

EE Hardware Bite

MCIU TFailure Warning

GPC Data Failure Warning

ABE Failure Warning

D & C Communication Failure

CRBB_TACH FAIL

"CRBB_VERNIER RATE REQ *

CRBB_RATE HOLD REQ
CRBB_CONTROL_MODE_ENTER
CRBB_SAFING_IN PROG
CRBB_ALL BRAKES ON
CRBB_PYLD_CAPTURED
CRBB_EE_FATL
CRBB_EEEU_BITE FLAG
CRBB_MCIU FAIL
CRBB_GPC_FATL,

CRBB_ABE FATL

CRBB_DC_MCIU_ COMM

CRAB_JNT TACH FATL

CRAB VERN_RATE REQ
CRAB_RATE_HOLD REQ
CRAB_CONTROL MODE_ENTER
CRAB_SAFING_IN PROG
CRAB_ALI, BRAKES ON
CRAB_PYLD CAP
CRAB_EE FAIL
CRAB_EEEU BITE_FLAG
CRAB_MCIU_ANNUN
CRAB_GPC_ANNUN
CRAB_ABE,_ANNUN

CRAB DC_COMM_FAIL

¥ CRAB VERN RATE REQ is set to the opposite state of CRBB_VERNIER RATE REQ

Yé7




BOOK: OFT SM Detailed Design Specification

Table 3.3.8.5-3. MCIU to GPC Display Words

Date 10/16/79
Page 3.3.8.5-11

Discrete

Input Compool Word

Working Compool Word

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 Fallure

SPA 28V Power TFailure

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 Failure

SPA Commutator Failure

Wrist Pitch Tachometer Failure
MDA Failure

Wrist JPC Failure

SPA 28V Power Failure

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

CRBV_WORD?2

CRBV_WORD7$(1;)

CRBV_WORDT$(23)

CRBV_WORDT$(3;)

CRBV_WORDT$(k3)

CRBV_WORDT$(5;)

CRBV_WORDT$(63)

CRAV_DISPLAY WORD2

CRAV_DISPLAY WORDT

CRAV_DISPLAY WORD1O

CRAV_DISPLAY WORD13

CRAV_DISPLAY WORD16

CRAV_DISPLAY WORD19

CRAV_DISPLAY WORD22

. v THE
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Date 10/16/79
Page 3.3.8.5-12

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

HC(I) = Scalar
(Signed Raw Hand Controller

— Signal(19
TEMP = HCqg
HQ? - Hgi Joint Angle Scale(1)= Scalar
HCy = TEMP .
* (Encoder Signal(l))
(180/215)

Place Display Data
(Table 3.3.8.5-3)

in Working Compool Motor Rate Unfilth) =
S8calar (Raw Tach ignal(I))

(90/210)

Figure 3.3.8.5-1., MCIU Decoder
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Date 10/16/79
Page 3.3.8.5-13

Perform
Parameter
Switch Index
Processing

(Fig. 3.3.8.5-3)

Perform
Joint Switch
Index
Processing

(Fig. 3.3.8.5-k)

Perform Mode
Switch Index
Processing

(Fig. 3.3.8.5-5")

Perform

Integer Iftem
Processing .
(Fig. 3.3.8.5-6)

Perform
Integer
Processing

(Fig. 3.3.8.5-T7

Figure 3.3.8.5-2 B8witch Index Processing

A0



7y
f)’

/L

IF Position
X/Y/2

1 Discrete

On

THEN | Switch

P/Yaw/R

ELSE | Discrete

On

IF Attitude

THEN

ELSE

PARM
Switch
Index

IF Joint

Angle

Discrete
On

THEN

PARM
Switch
Index

JHEN Switch

x/Y/2
Discrete
On

PARM PARM
Switch Index
Position

XYZ

Discrete 2
Attitude

P/Yaw/R

Discrete 3
Joint Angle
Discrete L
Velocity

x/¥/z

Discrete 5
Rate P/Yaw/R
Discrete 6
PORT TEMP
LED/ABE/ID
Discrete T
STED TEMP
TED/ABE/ID
Discrete 8
NULL 0

IF Velocity

ELSE

IF Rate

| {P/Yaw/R

Discrete
On

THEN

GLSE

Figure 3.3.8.5-3 Parameter Switch Index Processing

[PARM
Switch
Index

_IF PORT
TEMP
LED/ARE/ID

On

Then

ELSE

PARM
Switch
Index
=7

IF STRD
TEMP
LED/ABE/ID
On

THEN

ELSE

a%eq
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Yaw Discrete

THEN

Joint

VfSwitch

Index
On =2 Joint
IF Shoulder Switch
Pitch Discrete Index
On =3 Joint
IF Elbow THEN {Switch
Piteh Discrete i 1Index
On =
IF Wrist
Pitch Discrete
ELSE | on Joint
Switeh
Index
; = 5 Joint
IF Wrist THEN}SVitch
Yaw Discrete Index
- ELSE} o, =6 Joint
Joint Joint LF Wrist THEN | Switch
- Switch Switch srap— Boll Discrete Tndex
Shoulder on IF End =1 Joint
Yaw 1 Effector THEN } Switch
Shoulder BLSE JTEMP Discrete Index
Pitch 2 on IF CRIT =8
TEMP
Elbow Discrete
Pitch 3 On Joint
Wrist §w1tch
Pitch 4 ELSE _“gex
Wrist
Yaw 5
Wrist
Roll 6
End
Effector
TEMP 7
CRIT
TEMP 8
2%
NULL 0 o)
2 :F)
XS
R
j? -
A
[P}
<2
T
T2 A
A -
Figure 3.3.8.5-4 Joint Switch Index Processing [é?) o
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IF Man Mode
.Aug Ofb Switch
Selected Index
=6
IF .
Single
Selected
\
N
8

Mode
Switch
Index

IF Man

= 10 Mode

ug EE
Selected

IF Man
Aug Mix

Mode

Switch

Index

=1 Mode
Switch
Index
=2

Mode Index

Auto

Auto

Auto

N -

Auto

OPR CMD

MAN ORB

MAN EE

MAN MIX

MAN PL

Single

Test

e
OOl vl |w N

Null

IF Auto
Seq 2
Selected

IF Auto

Seq 3

ELSE Selected

ELSE

Figure 3.3.8.5-5 Mode Switch Index Processing

Mode
Switch
Index
=4

IF Test
Mcde
Selected

ELSE

FLSE|_

THEN

ade

LT

9r-g-g7c€
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Date 10/16/79
Page 13.3.8.5-17

IF Single Single
Direct Drive THEN |Single Direct THEN |pirect Drive
Positive Drive Pos/Neg Pos/Neg
On = 1 = 2
IF Single Single
ELSE | Direct Drive ELSE |Direct Drive
Negative Pos/Neg
On / =0
IF Auto Seq \\7 Auto Seq : Auto Seq
Proceed THEN ! proceed/Stop THEN |proceed/Stop
On // =1 = 2
ELSE ;E Auto Seq \\4 éELSE Auto Seq
Stop On // Proceed/Stop
= 0
Capture/ Capture/
%E Capgure \ THEN | Release THEN | Release
Voomman // Command Command
n =1 =2
IF Release \\L_ ' Capture/
ELSE ==
Command ELSE Release
On //7 Command
= (
- Ridigize/ Ridigize/
IF Rigidize \ THEN | Derigidize THEN | Deridigize
Command // Command Command
On = 1 = 2
— Ridigize/
ELSE %E Derzgldlze \ ELSE | Derigidize
Ogmman // Command
=0
IF \ THEN | EE Auto/Manual THEN
EE Auto On / =1 EE Auto/Manual
=2
iy _‘ELSE Iir \ ELSE}] EE Auto/Manual
RFPRODUCIBILITY OF THE EE Manual On / ' =0
ORIGINAL FAGE I8 POOR

Figure 3,3.8.5-6 Integer Item Processing
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Date 10/16/79
Page 3.3.8.5-8

Then JArm Select Index

=1
IE Port Arm Then | Arm Select
Selected Tndex = 2
1T Stbd Arm
Tlse Selected
Arm Select
Else Index = O
EE Rigidized/
Then Derigidized
= 1
e Then [|EE Rigidized/
LF FE Rigidized erigidized
= 2
IF EE Derigidized
Else
EE Rigidized/
Else Dezlgldlzed
IF An Arm Is Then -Selected PYLD Index =
Selected | RMS PYLD ID

(Arm Select Index)

Selected EE Index =
RMS BE 1D
(Arm Select Index)

IF Payload Captured

= Off Then Selected PYLD Index = 1

(No Payload)

Figure 3.3.8.5-7 1Integer Processing
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Temp Counter

=0 |
Then
IF MCIU Frame ID
Change > L
Else
DOFORI=1ToN

L e S——

N = MCIU Frame
ID Change

Port/Stbd Temp ID =
(1)
INTEGER (Raw Then ID )

+ 1 (1)
Therm Data
(Port/Stbd Temp ID )=
(1)

INTEGER({Raw Therm Paz(vxlng

|

Date
Page

10/16/79
3.3.8.5-19

IF Sensor ID Table Then
(Port,/Stbd Temp ID ) Temp Counter =
#0 (1) Temp Counter + 1
Port/Stbd Temp ID
(Temp Counter)
Sensor ID Table =
Subscript  Value Port/sStbd Temp ID
(1)
1 0
2. Q
3 8 “r
A 2 Sensor ID =
2 10 (Temp Counter
L Sensor ID
g li Table
) > (Port/stbd Temp ID(Ig
10 3.
11 b
i2 5
13 6
1h T
19 Q
16 0
17 0 e
e O THE
- o SpRODUCIBILLL L ov H
REPRUDVMTE e pev 2
20 2z TR PG b
A JAAS
ORIGINA'
3 13
2k 14
25 15
26 16
217. 17
28 18
28 19
30 0
3 Q
32 Q
Figure 3.3.8.5-8  Therm Data Processing
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Page 3.3.8.6-1

BOOK: OFT SM Detailed Design Specification

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
12.5 HZ. ' '

Invocation: CALL RKG KINGEN
Inputs - Inputs to this module are specified in Table 3.3.8.6-1.

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.

Also 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.

1. POR REF to OS REF
2. POR REF to AM REF
3. 05 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 digtances used
in later computations: the distance from the wrist yaw Jjoint

to the end effector tip; the distance from the wrist pitch joint
to the end effector tip, projected onto the X-7Z 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 frame. 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 0S8 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 Fuler angles defining the POR attitude in the 05 Reference frame
are computed using the POR to 0S R-Matrix.

There is no SPEC initlalization or clean up processing.

A7)



Date 10/16/79

BOOK: OFT SM Detailed Design Specification Page 3.3.8.6-2

4. Outputs - Outputs from this module are specified in Table 3.3.8.6-1.

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 CRD CIL Constants and I-Load Compool
D INCLUDE .TEMPLATE CRI_LVC 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 SFL 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 [-131] , ABS (POR__TO__OS(2 1)) is restricted to be less than
1. ?

S
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TABLE 3.3.8.6-1 Kinematic Data Generator MODULE DATA LIST
REQT.
ITEM DESCRIPTOR ACT SCURCE/DESTINATION HAL NAME MML SYMBOL
1 {Arm Select Index A.2.32 I RCD CRAV_ARM SEL
2 } Actual Joint Angles A.2.32 I RYE CRAV JA ATL V92H3300C-305C JJOINT
- JANGLES
3 | Selected EE Index A.2.32 I RCD CRAV_EE ID ACT RMS_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 V98U52LC~255¢ [, EEAP FET
6 | Payload to EE A.2.31 z CRIS_PL_TO_EE OP_SEL V98U5308C-352C PL, TO EE_
. M : DP L
Transformation Matrices Y9BUETOTC_T15C SE.
T | Sine of Port Swing Out A.2.33 Z CRDK_SWOUT _SIN PORT BWOUT _SIN
Angle ' rPORT
8 | Cosine of Port Swing A.2.33 Z CRDK_SWOUT_COS_PORT EWOUT_COS
Cut Angle
9 |Radians to Degrees A.2.33 vA CRDK_RTD RTD
Conversion Factor{180/w)
10{Degrees to Radians A.2.33 Z CRDK_DTR TR
Conversion Factor(w/180)
11} Feet to inches A.2.33 A CRDX_FT TO_IN ¥T_TC_IN
: Conversion Factor
12[{ Length from WRR to EE AP A.2.33 7 CRDK_IL WR_EFAP [ WP_EEAP
13| Length from WRY TO WRR 4.2.33 z CRDK_L_WY_WR L WY _WR
14| Length from WRP to WRY £.2.33 z CRDK_L WP_WY L WP_WY
15| Length from ELP to WRP £.2.33 Z CRDK_L ELP_WP L ELP WP
16} Elbow Offset A.2.33 A CRDK_EL OFFSET EL_OFFSET
17| Length from SHY TO SEP A.2.33 z CRDK_L_SHY SHP . SHY SHP
‘18| Length from SHP to ELP £.2.33 Z CRDK_I,_SHP ELP [, SHP_ELP
19) Arm Attach Point A.2.33 A CRDK_ARM ATTH_PT BTTH_PT
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TABLE 3.3.8.6-1 Kinematic Data Generator (Cont'd)

MODULE DATA LIST

18

{.
N

# ITEM DESCRIPTOR ACT SOURCE/DESTINATION HAL NAME MML REQT.
SYMBOL
20 Sines of Joint Angles A.2.32 0 RTV, RRP CRAV_JA SIN V92H33L0C-3L5¢C JOINT _
ANGLE_SIN
8156
21 Cosines of Joint Angles A,2.32 o RIV, RRP CRAV_JA COS V92H3350C-355C JOINT _
ANGLE_COS
C1-C6
22 |Sine of (SHP Angle + ° A.2.32 0 RTV CRAV_JA SIN23 vo8U334TC s23
ELP Angle)
23 Cosine of (SHP Angle + A.2.32 o RTV . CRAV_JA C0S23 v98U3350C c23
ELP Angle)
2k Sine of (SHP Angle + ELP A.2.32 0 RTV, RRP CRAV_JA SIN23L V92H3348C 523k
Angle + WRP Angle)
25 Cosine of (SHP Angle + A.2.32 0 RTV, RRP CRAV_JA COS23k V92H3358C c234
ELP Angle + WRP Angle)
26 X~Component of Arm A.2.32 o] RTV, RRP, DL CRAV_X SHY WY V92H3338C X _SHY WY
Referenced Vector from
SHY to WRY
27 Distance from WRY to A4,2.32 0 RTV, RRP CRAV_L WY_EET V92H3337C I, WY_EET
EE Tip
28 Transformation Matrices A.2.32 0 RIV, RIS, RAS )
(POR to 0S) CRAY_TRFM MAT$(1) V92U3390C-398C
(POR to AM) CRAV_TRFM MAT$(2). V92U3400C-408C ]
(08 to AM) CRAY_TRFM MAT$(3) V92U3380C-388C i
29 Position of POR A.2.32 0 RAS, CRT CRAV_POR_POS_0S V92H3330C-332C POR_POS_STR
in 0S (POR_POS_0S) :
30 Euler Angles of POR A.2.32 ) RDD, CRT, DL CRAV_POR: ATD 08 V92H3333C-335C
in 0S (Pitch, Yaw, Roll) -
(POR_ATD 08) .
31 Distance from WRP to EE A.2.32 0 RIV, RRP CRAV_L WP_EET IP V92H3336C I WP_EET
Tip Projected onto X-Z IP

plane of AM

ood
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TABLE 3.3.8.6-1 Kinematic Data Generator {(Cont'd)

MODULE DATA LIST

effector from WRR frame

,
!

d00d g
JHTL J0 X

IVNIDINO
ddiyg

OV -
LII9I0N a0

# ITEM DESCRIPTOR ACT SOURCE/DESTINATION HAL NAME MM L REQT.
SYMBOL
32  |POR Position in AM B L RKG_POR_POS_ARM POR_POS_ARM
33 Sine of Swing Out Angle E L RKG_SWOUT_SIN SWOUT SIN
3k EE Ref to AM Ref Matrix E L RKG_EE_TO_AM
35 EE to POR Vectors A.2.31 z CRIS_V_EE_POR_SEL V96UBTTOC-6T8TC V_EE _POR_
SEL
36 Selected vector from A.2.32 o RIV,RAS ,RJS CRAV V_EE_POR V92H3L23C-k23C V_EE_POR
EE to POR
37 PL Ref to EE Ref Matrix E L RKG_PL_TO_EE
38 Positioned point of 4.2.32 0 RDD,CRT CRAV_POR_POS_DISP VO2H3L1TC-b1gC POR_POS__
resolution in body axis DISP
frame
39 Rotation angle of end A.2.32 I RYE CRAV_WR_TO_EE ANGLE WR_TO_EE
ANGLE

oos

Jeayy1oadg ubisaq pajleyad WS 140 ¢

a8ryg
a98(

§-9°8'e°¢
6L/9T/0T



=

reriorm Joint ANgle Sine)
And Cosine Processing
(Figure 3.3.8.6~2)

Pertorm Matrix
Initialization Process-
ing (Figure 3.3.8.6-3)

l

Perform Point Of
Resolution Processing

(Figure 3.3.8.6-k4)

Perform Distance
Computations Processing
(Fig.3.3.8.6-5)

Perform Point Of
Resolution Position Pro-
cessing (Fig. 3.3.8.6-6)

Perform Euler Angle
Processing
(Figure 3.3.8.6-7)

C Return )

Figure 3.3.8.6-1. Kinematic Data Generator
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DO FOR 41\\__ 8, = SIN(JOINT ANGLES DTR)
I = FEach Joint ‘
Except Wrist Roy{ Cp = COS(JOINT_ANGLESIDTR)

¢ = SIN((JOINT_ANGLES6 + WR_TO_EE ANGLE) DTR)

Cg = COS((JOINT_ANGLES6 + WR_TO_EE ANGLE) DTR)

s23 = SIN (DTR(JOINT__ANGLES2 + JOINT_ANGLESB))

c23 = COS (DTR(JOINT_ANGLE82 + JOINT_ANGLESB))

s23h = sIN (DTR(JOINT_ANGLES, + JOINT_ANGLES,
+ JOINT_ANGLES) )) '

C234 = COS (DIR(JOINT ANGLES, + JOINT ANGLES,
+ JOINT_ANGLES) ))

REPRODUCIBILITY OF THE
ORIGINAL PAGE I3 POOR

Figure 3.3.8.6-2. Joint Angle Sine and Cosine Processing
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EE To AM = Matrix (C234 C5, S234 86 -c23h 85 C6, 523k €6 + co3h 85 86,
35, C5 C6 -C5 S6,
-8234 ¢5, 23k 86 + s234 S5 €6, €234 €6 - 823k 85 56)

7 | SWOUT SIN =
SWOUT SIN_PORT

IF Port Arm
Selected

E | swouT sIN =
-SWOUT STN_PORT

*

S To AM = Matrix (Cl, S1 SWOUT COS , S1 SWOUT SIN ,
-S1, C1 SWOUT COS , C1 SWOUT SIN ,
0, -SWOUT SIN ,  SWOUT COS )

Figure 3.3.8.6-3 Matrix Initialization Processing
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V_EE POR V_EE_POR SEL

1) T
V_EE POR ,y = -V_EE_POR SEL

(POR INDEX :1)

(POR:INDEX :2)
= -V_EE POR_SEL

vV EE POR

—=7(3) (POR INDEX :3)
PL_TO_EE | |y = ?L_TO“EELQPLﬁEL(POR )
PL TO EE = _PL, TO EE OP SEJ

- ="(1,2) =T POR TNDEX: 1,2)
PL TO EE = _PL, TO EE OP SEJ.

—=""(1,3) — —"—"—"{POR INDEX: 1,3)
PL TO EE = _PL TO EE OP SE

— T =""(2,1) — === %?OR INDEX: 2,1)
PL TO EE = PL TO EE OP SEL

—=""(2,2) — """ —""(POR INDEX: 2,2)
PL TO EF = PI, TO EE OP SEL

— - =""(2,3) — == " POR INDEX: 2,3)
P TO EE = -PL, TO EE OP SEI,

- ="(3,1) — " —""—"—"(POR INDEX: 3,1)
PL TO EE = P TO EE OP SEL

— ="7(3,2) — ="M POR INDEX: 3,2)
PL TO EE = PL TO EE OP SEL

——""(3,3) — " —=""—""—"""(POR INDEX: 3,3)

A L A
gEpRODOIBTLITY O
(\7"'(',}‘(.!*‘;' ) N s
’ * * %
POR_TO_AM = (EE TO_AM) (PL_TO_EE)
* % T *

POR_TO _0S = (0S_TO_AM) (POR_TO_AM)

Figure 3.3.8.6-4. Point of Resolution Processing
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L_WY_EET = L_WY_WR + L_WR_EEAP
+ L_EBAP_BET (Mg 1R sEL)

L_WP_EET TP = L WP WY_+ L_WY_EET <Cg

X_SHY WY = L SHP_ELP

_ELP WP C23

+ L,ELP |
+ L_WP_WY C234
+

EL OFFSET (S23 - S

2)

Figure 3.3.8.6—5. Distance Computations Processing
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POR_POS_ARM, = X_SHY WY + L WY EET ca3h C,
POR_POS_ARM, = L_WY_EET 8 '
POR_POS_ARM, =

]_, SHY SHP . T, ST—TP F‘T,P qg
-1 ] ELP WP 833 - L WP WY s23h

'+ EL_OFFSET (€23 - C,)
- L WY BET s23h C.

- *
POR POS_ARM = FT_TO_IN (POR_POS ARM + POR_TO_AM

v EE POR)

POR POS 0S= T
_POS_08 ATTH—PTArm Select Index

* T -
+(08 To AM) POR_EE POS_ARM

POR_POS_DISP
POR_POS_DISP

—POR_POS_QS(l)
POR_POS 0S8 (2)

1)
)

) =

i}

N

POR_POS_DISP( ~POR_POS_0S

3)

w

3.3.8.6-6.

Figure

48]

Point of Resolution Position Processing
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s
POR_ATT_0S

7] POR_ATT 0S
= ="(2)

0

-90 SIGN (POR__TO_OS(

)

2,1)
> X 3
IE ABS(POR 10 08, 1)) =1 r POR_ATT 0S5y = RID Arctan2(POR_TO_0S
R_TO 0S 2)
POR_TO O <3,3)) (3,2}
POR_ATT 0S = RTD Arctan2(POR_TO 0S5
B POR_TO_0S,. —) (3,2)
- = —""(1,1)
& | POR_ATT 0S,,, =-RTD Arcsin(POR_TO_OS )
- (@) T (2,1)
H
POR ATT 0S,., = RTD Arctan2(-POR_TO_0S ,
—=T=(3) -
(2,3)
POR_TO 0S,;
— (2,2)>
DO FOR I=1to3 IF . POR_ATT_OS 1y =

POR ATT 0S,_,<0
=TT

Figure 3.3.8.6-T.

POR_ATT 081y , 160

Euler Angle Processing
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3.3.8.7 Single Joint Control (RSC_SINCTL)

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
switeh and single/direct drive switch on the RMS dedicated D&C panel. This
module allows an operator to operate & single joint of the RMS while the other
joints hold their last commanded position.

a. Control Interface - RSC is CALL'ed by the RMS 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
direction. 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 1s on, the Jjoint
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 is set to the rate computed
earlier. 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 when the operated Joint was
selected. There 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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3.3.8.7- 2
BOOK: OFT SM Detailed Design Specification
g. Template References -
D INCLUDE TEMPLATE CRA TE Working Compool
D INCLUDE TEMPLATE CRD CIL Constants and I-Load Compool
D INCLUDE TEMPLATE CRI_LVC Level C Constants Compool
D INCLUDE TEMPLATE CRE MCO Output Compool
h. Error Handling - Other than standard FCOS recovery, no error recovery
exists for this module.
i. Constraints and.Assumptions - RSC overlays the pbsition hold value

from RFP for the selected joint to be commanded in single configuration.

G 0
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TABLE 3.3.8.7-1 Single Joint Control

MODULE DATA LIST

# ITEM DESCRIPTOR ACT SOURCE/DESTINATION HAL NAME MML SR\E&;'OL
1 JNT Rate LIM A.2.32 I RYE CRAV_JNT RATE LIM
2 First Pass Flag A.2,32 I RXY CRAB_RSC_FIRST PASS V92X3149X
3 Vernier Scaling Req A.2.32 I RCD CRAB_VERN RATE REQ
L JNT Last Pass 4.2.32 0 RWP CRAV_JNT PAST
5 SINGL Dir Drive Pos/Neg A.2.32 I RCD CRAV_SING DRV_POSNEG
6 Selected PYLD Index A.2.32 I RCD CRAV_PYLD_ID ACT
7 JNT Switch Index A.2.32 I RCD CRAV_JNT_SEL ID
8 Joint Angles A.2.32 I RYE CRAV_JA_ATL V92H3300C-305C
9 Min Rate Flag A.2.34 W MCIU CREB_MIN RATE ACT V72X29387
1d JNT Rate CMD A.2.32 o RNC, DL, RTV, RHM CRAV_JAR CMD V92R3205C-210C
11 Joint Angle Rate A.2.32 I RYE CRAV_JAR ATL V92R3310C-315C
12 Mode Change Threshold £.2.33 b4 CRDK_MODE_CHG_THRESH
13 JRL PYLD Vernier A.2.31 Z CRIS_PL JNT RATE LIM VERN V96R50TOC-50T5C
1h Joint Angle Conversion A.2.31 Z ) by CRDK_RFP_JNT CF

Factor &

15 Vernier Lim A.2.33 z 5:)., ,%J CRDK_VERN_LIM
16 Coarse Lim 4.2.33 zZ E \;:j CRDK_COARSE L.IM
17 Counter E L _:’; <z RSC_COUNTER
18 RSC JNT RATE LIM E L RSC_JNT RATE LIM
19 Counter Lim E L RSC_COUNTER_LIM
20 SINGL DIR DRIVE Pos/Neg E L RSC_SING_DRV_POSNEG_PAST
21 gggtpos Hold Flag E L ) RSC_POS_HOLD
22 Delta Joint Angle E L - RSC_DELTA JA
23 RSC JNT ANCLE E L < = RSC_JA
2k RSC JNT Rate Cmd E L = RSC_JAR_CMD

seary10adg ubisa@ pajie}aq WS 140
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Enter

IF First Pass
Flag = On

Min Rate Flag =
Vernier Sealing

Req.
|

THEN

Counter = 0O
First Pass Flag
= Off

SINGL DIR Drive

Pos/Neg Past = 0
RSC POS HOLD
Flag = OFF

Perform Joint Rate Command

Logic (Fig.3.3.8.7-2)

SINGL DIR Drive
Pos/Neg Past =
SINGL DIR Drive
Pos/Neg

JNT Last Pass =
JNT Switch
Index

Return

Figure 3.3.8.7-1.

OFT SM Detailed Design Specification

Single Joint Control

s
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3.3.8.7-k



BOOK: OFT SM Detailed Design Specification

0 < JNT SWITCH

INDEX <7

IF

# JNT LAST PASS

JNT SWITCH INDEf/,

SINGL DIR Drive
Pos/Neg Past=0
Counter = 0

RSC Pos Hold
Flag = OFF

IF SINGL DIR
Drive Pos/Neg #
SINGL DIR Drive

Pos/Neg Past and
SINGL DIR Drive
Pos/Neg # O

10/16/79
3,3.8.7-5

Counter = 0O

IF RSC Pos Hold

fFlag=0ff and ABS
(Joint Rate $(JNT

SWITCH INDEX))

< Mode CHNG
Threshold

TF SINGL DIR
Drive Pos/Neg
= 0

IF RSC POS
Hold = ON

RCS JNT Angle
= JNT Angle $
(JNT SWITCH IN-

DEX)
RSC POS Hold=ON

RSC JNT Rate

eMD ¢ (JNT

SWITCH INDEX) =
0

Delta Joint An-
gle=RSC JNT An-
gle -Joint Angle
$ (JNT Switch
Index)

Perform Arm In
Motion Process-—

ing Figure

3.3.8.7-3

JNT Rate CMD
(JNT Switch Index)

RSC JNT Rate CMD
(INT Switeh Index)

Figure 3.3.8.7-2.

Joint Rate Command Logic

<G %

RSC JNT Rate CMD
$ (JNT SwITCH
INDEX) = Delta
Joint Angle
Joint Conversion
Factor $ (JNT
SWITCH INDEX)




JRL PYLD Vernier(

RSC JNT Rate Lim =
JNT

T Switch. Index, Selected
PYLD Index)
T Counter Lim = Vernier Lim
Vernier Sealing Req = On
RSC JNT Rate Lim =
. JNT Rate le(JNT Switch
Index)
Counter Lim = Coarse Lim
RSC JNT Rate CMD(JNT
Switch Index)
T
=~RE86B JNT Rate Lim
Ir
SINGL Dir Drive Pos/Neg
= 1 ’
RCS JNT Rate CMD(JNT
E Switch Index)
ECN
= RSC JNT Rate Lim
T¥r Switeh Tndex = 6 L R
v JNT Rate CMDg
RSC Pos Hold = Off
Counter = Counter + 1
T
IF T RSC JNT Rate CMD(JNT

Counter < Counter Lim

Figure 3.3.8.7-3.

Switch Index)

= (Counter/Counter Lim)
RSC JNT Rate CMD(JNT

Switch Index)

Arm In Motion Processing

10/16/79
3.3.8.7—6
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3.3.8.8 Hand Controller (RJS HANDCTL) -

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 mode 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. RJIS 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 1s de-selected. On all subsequent times that RJIS 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 commands 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. Modulé 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 TEMPLATE CRE MCO Output data Compool

h. Error Handling - Other than standard FCOS recovery, no error recovery
exists for this module.

i. Constraints and Assumptions - None

RAR)



TABLE 3.3.8.8-1 Hand Controller MODULE DATA LIST
ITEM DESCRIPTOR ACT SOURCE/DESTINATION HAL NAME MML S\E;\%'OL
1 Rate Hold Reg 4.2.32 I RCD CRAB _RATE HOLD REQ
2 HC Null Flag A.2.32 I RYE SRAB_HC NULL V92%3121X
3 TD Ref ID 4,2.32 I RXY CRAV_TD;REF_ID V92U3110C
L4 RD Ref ID A.2.32 I RXY CRAV_RD REF ID V92U3115¢
5 Vernier Scaling Req A.2.32 I RCD CRAB_VERN_RATE REQ
6 PL Capture A.2.32 I RCD CRAB PYLD CAP
T PL ID A.2.32 I RCD CRAV_PYLD ID_ACT
THC Sig A.2.32 I RYE- CRAV_COND_THC SIG V92H3125C-127C
9 RHC Sig A4.2.32 I EYE CRAV_COND_RHC_SIG V92H3130C~132C
10 TRFM MAT A.2.32 I RKG CRAV_TRFM_MAT V92U3390C~398C
(POR To 0S) V92U3L00C-408C
EicS)RTzoAgr;i) V92U3380C-388C
11 Rate Hold Req Flag Ip A.2.32 I REX CRAB_RATE HOLD_LP V02%3104%
12 Vernier Scaling Past 4.2.32 I REX CRAB VERN SCALE PAST V92X3103X
13 Rate Hold REQ Flag A.2.32 1 BXY CRAB RATE HOLD REQ_FLAG V92X3113X
14 PL Capture Past A.2.32 1 REX CRAB_PL_CAPC[;URE_PAST V92%3112X
15 Selected Vector from A.2.32 I RKG CRAV V_EE POR V92H3L21C-23C
- EE to POR
16 EE Trans Rate Cmd A.2.32 o REP, py, CRAV_EE_XLT RATE CMD_AM V92R3175C~1TTC
17 EE Fot Rate Cmd A.2.32 0 RRP, DL "RAV_EE ROT RATE CMD AM V92R3180C, 161.C, 1820
18 Rate Hold Sel Flag A.2.34 W MCIU (REB_RATE HOLD_ACT VT2X2940J
19 Min Rate Flag A.2.33 W MCIU CREB_MIN RATE ACT VT2%29387
20 HC Max Deflect A.2.33 Z CRUK_HC MAX DEF
21 HC Null Deadband 4.2.33 z CRDK_HC_NULL DB
22 DTR £.2.33 zZ CRDK_DTR DTR
23 Sel PL Trans Rate Vernied A.2.37 R ST™ CRSS_TRNS RATE PYLD SEL VRN %%%%76050,@3}{7631&

noo4q
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TABLE 3,3.8.8-1, Hand Controlier {cont'd) - MODULE DATA LIST
# ITEM DESCRIPTOR ACT SOURCE/DESTINATION HAL NAME MML SRYE%-OL
24 Sel PL Rot Rate Vernier [A.2.37 R ST CRSS_ROT RATE PYLD SEL VRN  V93RT606C
- - - T~ VO3RTEL1C-6L5C
25 Sel PL Trans Rate Coarse |A.2.37 R STM CRSS_TRNS_RATE PYLD SEL CRS #¥93R7600C
V93RT611C~615C
26 Sel PL Rot Rate Coarse |A.2.37 R STM CRSS_ROT_RATE PYLD SEL CRS  [93R7601C
F93RT621C-625C
27 Sel PL Trans Rate Vern 7 A4.2.37 R STM CRSS_TRNS RATE PL_SEL VRN _COMV96RETLLC-Th6C
Com
28 Sel PL Rot Rate Vern Com | A4.2.37 R STM CRSS_ROT_RATE_PL_SEL_VRN_COM } V96R6T60C-TE5C
29 Sel PL Trans Rate Coarse {'A.2.37 R ST CRSS_TRNS_RATE_PL_SEL_CRS_COM V93R7650C-655C
Com
30 Sel PL Rot Rate Coarse A.2.37 R STM CRSS_ROT_BATE_?L_SEL_CRS_QOM VO6RE860C-865C
Com
31 Vernier Scaling Save E L RJS_VERN_SCALE SAVE
32 Mex Trans Save E L RJS MAX TRANS SAVE
33 Max Trans E L RJS MAX TRANS
3L Max Rot Save E L RJS MAX ROT SAVE
35 Max Rot E L RJS_MAX ROT
36 THC Save E L RJS THC SAVE
o R
37 THC Rate Cmd E L RJS_THC_RATE CMD =) EE%
ek
38 | RaC save E L RJS_RAC_SAVE a‘?é
39 RHC Rate Cmd E L RJS_RHC RATE CMD % O,
e
Lo Null Local E L RJS_NULL LOCAL - %
o
41 Min Rate Local E L RJS MIN RATE LOCAL e F
op}
k2 Max Trans Com E L RJS_MAX_TRANS_COM = ‘ﬁ
43 Max Rot Com B L RJS_MAX ROT_COM I8
QO
=i
[
&8
=
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ENTER

Perform Rate
Scaling
(Fig 3.3.8.8-2)

4 P1 Capture
# Pl Capture Past

Do For

=1 To 3

Perform Rate Hold
(Fig 3.3.8.8-3)

Perform POR
Conversion

(Fig 3.3.8.8-6)

Min Rate Flag =
Min Rate Local

RETURN

Then

"Rate Hold
Req Flag = Off

Flss

10/16/79
3.3.8.8-4

IF Rate hHold: #
Req Rate Hold Then
Req LP

Reverse State Of Rate
Hold Req Flag

THC Rate CMD_=(Max Trans
COM/ (HC Max Beflect -HC
Null Deadband )) TH% SIG

RHC Rate CMDy=(Max ROT CO
/(HC Max Deflect -HC
Null Deadband %Hé SIG

Figure 3.3.8.8-1. Hand Controller
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Turn On Min Rate

Then Local

ﬁﬂax Trans = Sel Pl Trans
Rate Vernier(PL D)

anx ROT = SEL PL ROT
Turn Off Min Rate Vernier(PL D)

Rate Local

Max Trans COM = SEL PL

¥ Trans Rate Vern COM
Vernier Scaling Req = On (PL ID)

ax ROT COM = SEL PL ROT
Rate Vern COM(PL D )

Fﬁax Trans = SEIL PL TRANS
se
Rate Coarse(PL D)

Max ROT = SEL PL ROT
Rate Coarse(PL D)

Max Trans COM = SEL PL
Trans Rate Coarse COM
(PL ID)

Max ROT COM = SEL PL ROT
Rate Coarse COM(PL D)

Pigure 3.3.8.8-2. Rate Scaling
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Perform

Retain Rate
THEN {Frocess

(Fig. 3.3.8.8-k)

1IF
THEN Rate Hold REQ Flag
Lp = Off
Perform
NULL

ELSE}Process. - -
(Fig. 3.3.8.8-5)

IF
TRate Hold

REQ Flag = On

1

Rate Hold SEL
Flag = Rate
Hold REQ Flag

ELSE {Turn Off Rate
Hold REQ Flag .
LP

Turn Off
Null Local

Figure 3.3.8.8-3. Rate Hold
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Turn Off
Null Local

Turn On
Rate Hold Req Flag LP

Vernier Scaling Save =
Vernier Scaling Past

Max Trans Save =
Max Trans '

Max Rot Save =

Max Rot

THC Save = THC Rate CMD
RHC Save = RHC Rate CMD

Figure 3.3.8.8-4, Retain Rate Process
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Ir
HC Null Flag = On

THEN Turn On
Null Local

THEN

IF
Null Local = On

—] THC Rafe CMD = THC Save + THT Rate CMD

RHC Rate CMD

RAC Save + FAC Rate CMD

LF THEN
Vernier Scaling Save = Off

ELSETHC Rate CMD = THC Save

RHC Rate CMD = RHC Save

Figure 3.3.8.8-5. Null Process

507,

MAX TRANS = MAX
TRANS Save

MAX ROT = MAX
ROT Save




BEE Trans Rate CMD =
TRFM MAT(TDlREF)(THc Rate

CMD - DTR RHC Rate CMD¥
TRFM MATTD’REF) '

ER ROT RATE CMD =
(Transformation Matrix

(RD REF)
RHC Rate CMD)

;E_ABVAL(EE TRANS Rate CMD
> Max trans

Then

EE ROT Rate CMD = (Max
Trans/ABVAL(EE Trans Rate

| C(MD)) EE ROT Rate CMD

EE Trans Rate CMD =
Max Trans (Unit (EE Trans
Rate CMD))

Figure 3.3.8.8-6. POR Conversion

50 %



BOOK:

3.3.8.9.

Date 10/16/79

OFT 8M Detailed Design Specification Page 3,3.8.9-1

Resolved Position Algorithm (RPO_RPOS)

The Resolved Position Algorithm (RPO) module determines the validity of a
desired point 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 SCHEDULE'd by the RMS Ttem Processor (RUD KYBD)
on demand. ' ‘ -

Invocation: SCHEDULE RPO_PROS PRIORITY (PRIO_BPO)
Inputs - Inputs to this module are specified in Table 3.3.8.9-1.

Procegs 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 names 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 into local 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 get. 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 purned ON and second iteration
is tested. If a second iteration occurs, the pitch inputs are modified
and the second iteration controls are set to terminate after completion
of the second iteration. '

RPO 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.

Outputs ~ Outputs from this module are specifiéd in Table 3.3.8.9-1.

Module References -~ None

Module Type and Attributes -

Type: Program

Attributes: N/A

504



Date 10/16/79

OFT SM Detailed Design Specification Page 3.3.8.9-2

Template References -

D INCLUDE TEMPLATE CRD;CIL Constants and I-Load Compool
D INCLUDE TEMPLATE CRA TE Working Compool :
D

INCLUDE TEMPLATE CRI_LVC Level C Constants Compool

Error Handling - Other than standard FCOS recovery, no error recovery
exists for this module. ‘

Constraints and Assumptions - RPO checks to see if the arm can attain
some” combination of jolnt angles that will place the point of
resolution (POR) at the coordinates input by the operator. The
'GO0OD' 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 'FATL' 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 Resoived Position Algorithm

MODULE DATA LIST

# ITEM DESCRIPTOR ACT SOURCE/DESTINATION HAL NAME MML 25%@

1 Desired point of resolu- D.56 R RUD éRAV_POR_COR_DESIRED$(ltO3) V937752005220 OFR POR
tion (POR) (X,Y,Z) in A.2.32 POS_DES
orbiter structural force ’

2 Desired point of resolu-{ D.56 R RUD CRAV_POR CORD DESIRED$(Lto6)| V93J7523C-525C OFR_POR_ATT
tion (POR) attitude 4.2.32 _ - oo i
(P,YAW,R) in rotation .
axls frame.

3 Arm injtialization flag D.55 R RUD CRAV_ARM INIT V92X3830X ARM INIT

4.2.32 FLAG

L RMS EE SEL D.58 R RUD CRAV_RMS_EE_ID V93J7507C

A.2.32 V9337508C
5 OPR CMD D.57 W CRT, RAS CRAV_OPR_CMD_CK_INDEX V92X3640X
check index A.2.32
6 Good arm init D.5% W RAS CRAY_GOOD_ARM INIT V92X3830%
4.2.32

7 Good EE selected 0 RPO CRAV_GOOD_EE_SEL
A.2.32

8 Good POR PCS DES D.61 W RAS CRAV_GOOD_POR_POS_DES 93775200-522C
4.2.32

g Good POR ATD pIs D.62 - W RAS CRAV_COOD_POR_ATD_DES 9377523C-525¢C
4.2.32

10 Desired point of resolu- E b RPO_XYZ XYZ
tion (POR) position (X,

Y,7) in. orbiter structurgl —
frame o
11 Desired point of resolu-| & L = RPO_PYR PR
tion (POR) attitude . —
{(P,YAW,R) in retation =
axis frame. :j
12 ATF (arm init flag) E L & RPO_AIF
13 EE SEL B L —— 9 RPO_EE SEL
W gl -
s . PR [
14 Sine of swingout joint E L = RPO_SIN SWOUT SIN_SWOUT
’ angle o -
- s
=
N

15 L ELP WY A.2.33 7 CEDK_., BLP WY
Sum of RATIO_FLW CEPS
and L_WP_WY

L

yeaiy1oadg ubiseq Pajie}sq WS 140

%008

(Wi
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TABLE 3.3.8.9-1 Resolved Position Algorithm (cont'd)

MODULE DATA LIST

# ITEM DESCRIPTOR ACT SOURCE/DESTINATION HAL NAME MM L SR\EI\%;OL
16 {Sine of desired POR E L RPO_SP sP
pitch attitude
17 Cosine of desgired POR E L RPO_CP CP
piteh attitude
18 Sine of desired .POR E L RPO_SY 5Y
yaw attituce :
19 Cosine of desired POR E L RPO_CY cY
yaw attitude
20. | Length between wrist yaw E L RPO L WY EET L WY EET
Joint and selected
end-effector tip
2T | Position vector from E L RPO_POS_SHY_WRY POS_SHY_WRY
shoulder to wrist yaw
Joint
24 | Fail Flag o L RPO_FATL FLAG
23 | Sine of shoulder yaw E L RPC_S1 S1
Joint . '
2l | Cosine of shoulder yaw B L RPO_C1 cl
Joint . .
25 | Position vector from B L RPO_POS_SHP_WRY POS_SHP_WRY,
shoulder pitch to wrist
yaw joint
26 |SWRY (Sine of WRY) E L RPO_SWRY-
27 |PASS1 Flag E T RPO_PASS1 FLAG
o8 |PASS2 Tlag E L RPO_PASS2_FLAG

noogq

Jesijioadg ubisag pajieyad WS 140 ¢

=696
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TABLE 3.3.8.9-1 Resolved Position Algorithm {cont'd)

MODULE DATA LIST

# ITEM DESCRIPTOR ACT SOURCE/DESTINATION HAL NAME MML REQT.
SYMBOL
29 Sine of shoulder, elbow, E L RPO_SZ31; S23h4 °
wrist pitch joint angle
sum
30 [Cosine of shoulder, B L RPO- C23k c23h
elbow, wrist, pitch joint
angle sum
3L |Sum of shoulder, elbow, E L RPO_SUM_PITCH ‘SUM PITCH
wrist piteh joint angles -
32 | won E L RPO_NUML
33 | DENL E L RPO_DENL
34 K E L RPO_X
35 |[Elbow pitch joint angle E L RPO_ELP ELP
36 |Shoulder pitch joint E L RPO_SHP SEP
angle -
37 |Wrist pitch joint angle E L RPO_WRP WRP
38 |sWRY MIN £.2.33 z CRDK SWRY MIN
39 |[Factor to convert feet A.2.33 7 CRDK_FT 70 IN (] = FT_TO_IN
to inches -0 T = &=
)
40 |Degrees to radians 4.2.33 7 CRDK DTR 2 ‘?5 DTR
conversiton factor (w/180 - 74 S :
41 ISine of port swingout A.2.33 Z CRDK_SWOUT_SIN PORT e ) SWOUT_SIN_
angle - % PORT
42 . jCosine of pert swingout A.2.33 Z CRDK_SWOUT_COS_PORT o E SWOUT_COS
angle *\7 \;1
@
43 |Length from wrist yaw to 4.2.33 zZ CRDK L WY WR = L WY _WR
wrist roll joint ot r4
w
b length from wrist roll 1.2.33 z CRDK I WR_EEAP &) L WR_EEAP
to end effector attach o=
point % =3
=

uoneayyioads ubisa@ pajie3ad WS 140 1009

$-6"g°€°¢

61.791/0%
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TABLE  3.3.8.9-1 Resolved Position Algorithm (cont'd) MODULE DATA LIST
. REQT.
4 ITEM DESCRIPTOR ACT SOURCE/DESTINATION HAL NAME MML SYMBOL
45 | Length from end-effector A.2.31 Z CRIS_L_EEAP_EET V98U525kC=255C LLEEAP_EET
attach point to tip
Location of the MPM 08 A.2.33 Z CRDK_MPM_ATTH PT
46 selected arm manipulator ’
positioning mechanism in
the orbiter structural
frame (X,Y,%)
47 | Length from manipulator A.2.33 Z CRDK_L_MPM_SWOUT L MPM SWOUT
positioning mechanism to :
swingout joint
48 | Length from swingout to A.2.33 z CRDK_L_SWOUT_SHY L_SWOUT_SHY
shoulder yaw joint
4o | Length from shoulder A.2.33 Z CRDK_IL SHY SHP L SHY SHP
yaw to shoulder pitch
joint
50" | Length from wrist pitch A.2.33 zZ CRDK I WP WY L_WP_WY
to wrist yaw joint
" 51 | Redians to degrees A.2.33 Z CRDK_RTD . RTD
conversion factor
(180/ )
52 | Ratio of (I_SHP_ELP/COS A.2.33 zZ CRDK_RATIO_SHEL_CDEL RATIO_SHEL |
DELTA) CDEL
53 | Ratio of (I_ELP WP/COS A.2.33 p2 CRDK_RATTO_ELW_CEPS RATIO EIW_
EPSILON) i CEPS
5L | Sum of DELTA and EPSILON 4.2.33 z CRDK_DELTA_ EPSILON DELTA_EPSILON
55 | Arctangent of (elbow off- 4.2.33 Z CRDK RRP_DELTA DELTA
set/L_SHP_ELP)
56 | Shoulder pitch lower A.2.33 Z CRDK_LOW_SW_STOP_LIM$(2) SHP_MIN
limit .
57 | Shoulder pitch upper 4.2.33 z CROR_UP_SW_ STOP_LIM$(2) SHP_MAX
limit
58 | Elbow pitch lower limit A.2.33 Z CRDK_LOW_SW_STOP_LIM$(3) ELP_MIN
. 59 | Elvow pitch upper limit A.2.33 Z CRDK_UP_SW_STOP_LIM$(3) ELP_MAX
60 |Wrist pitch lower limit £.2.33 z CRDX_LOW_SW_STOP_LIM$(L) WRP_MIN
.61 |Wrist pitch upper limit A4.2.33 Z CRDK_UP_SW_STOP_LIM$(L) WRP_MAX

%oog

leayy1sadg uiisag pajlejag WS 140 :

:94‘-618‘5"5

6L/9t/0T



TABLE 3.3.8.9-1

Resolved Position Algorithm {cont'd)

MODULE DATA LIST

# ITEM DESCRIPTOR ACT SOURCE/DESTINATION HAL NAME MML REQT.
SYMBOL
62 APZERO A.2.33 Z CRDK_APZERO
63 Good PL INIT D.63 » W RAS CRAV_GQOD_PL_INIT V92I3677C PLIDNT
A.2.32
64 | PL INIT ID D.6k R RUD CRAV_PL INIT v93375k1C L_INIT ID
A.2.32
65 PID E L RPQ_PID
66 Sine of desired POR E L RPO_SR SR
roll attitude
67 Cosine of desired POR B L RPO_CR CR
roll attitude
68 POR TO 0S E L RPO_POR_TO_0S
(Transformetion matrix
from POR frame to
orbiter structural
frame)
69 Vector from end E L RPC_V_EE POR V_EE_POR
effector tip to point
of resolution
70 Vector from end A.2.31 z ) CRIS_V_EE POR_SEL V96EUBTTOC-T8TC V_EE_POR_
effector tip to point o= ‘ ) SEL
of resciution in ?:j Eﬁ
payload frame Z::, %
e
Z5
e 2
— Gy
e
—
= 5
=
e
=3
=
& -
9=
<=
e
=

uoneaijraedg ubisag pajie3aq WS L40

1oog

6gCrc
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TABLE

3.3.8.9-1 Resolved Position Algorithm (cont 'd)

MODULE DATA LIST

ITEM

DESCRIPTOR

ACT

SOURCE/DESTINATION

HAL NAME

MML

REQT.
SYMBOL

i

T2

3

Th

5

RS

i

T8
79

Vector from ths payload
POR to the end effectorn
tip in end effactor
frame

Transformation matrix
from payload operating
frame to end effect or
operating frame

EE TO 08
(Transformation matrix
from end effector

to orbiter structural
frame)

08 TO SWOUT
(Transformation matrix
from the orbiter
structural to swing
out. frame)

Position vector from
wrist yaw joint to
end effector tip -

Position vector from
the manipulator
positioning mechanism
to swing out joint

Position vector from
swing out joint to
shoulder yaw joint

Shoulder yaw jcint anglg

SWOUT TO AM
(Transformation matrix
from the swing out to
arm reference frame)

A.2.31

RPO_PL_TO_EE

CRIS_PL_TO_EE OP_SEL

RPO_EE TO_0S

RPO_OS_TO_SWOUT

RPO_POS_WRY_EET

RPO_POS_MPM_SWOUT

RPO_PQS_SWOUT_SHY

RPO_SHY

RPO_SWOUT_TQ_AM

'V98U5308C-352¢C
Y96UETOTC~TL5C

PL_TO_EE

PL_TO_BE_
OP_SEL

POS_WRY_FET

POS_MEM
SWOUT

POS_SWOUT
SHY

SHY

nood

uoTgeoTyToodg udtrseq paTTBISC WS 140

g-6°g'€ €
6L/9T/uUT
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TABLE 3.3.8.9-1 Resolyed Position Algorithm {cont'd)

MODULE DATA LIST

ITEM DESCRIPTOR ACT SOURCE/DESTINATION HAL NAME MML Sﬁ%—m
80|EE TO AM E L RPO_EE TO_AM
(Transformation matrix
from end effector %o
arm reference frame)
81|Position vector from E L RPO_POS_SHY_SHP POS SHY
shoulder yaw to SHP
shoulder pitch Jjoint
32| Position vector from E L RPO_POS_BSHP_WRP POS_BHP_
shoulder pitch to WRP
wrist pitch joint
83| NuM2 E L RPO_NUM2
8l | NUM3 E L RPO_NUM3
85!53DE E L RPO_S3DE
86{0PR CMD CK FLAG A.2.32 W DL CRAV_OPR_CMD_CK_FLAG V9233675¢C
87|Good XYZ E L RPO_GOOD_XYZ

==

I
y

noog

yearjjoedg ubisag pajieyaq WS 140 :
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Enter

Perform Input Processing
(Figure 3.3.8.9-2)

L

Perform Point Of Resolu-
tion Processing
Figure 3.3.8.9-3)

Perform Shoulder Yaw
Vector Processing
(Figure 3.3.8.9-14)

Perform Shoulder Pitch
Vector Processing
(Figure 3.3.8.9-5)

|

Perform Singularity
Processing
(Figure 3.3.8.9~6)

L

F Fail Flag = On

Return

¢ | Opr Cmd Ck Flag

—— =

Opr Cmd Ck Index
= 'Fail'

E | Good EE Sel = EE Sel

Good PL Init = PID

|

Good Arm Init = AIF

DOFOR I =1 to 3

Date:

Page:.

Good POR Atd Des(
PYR
(1)

|

Opr Cmd Ck Flag
=2

Opr Cmd Ck Index
= 'Good'

Figure 3.3.8.9-1.

A2

Good POR -Pos Des
Good XYZ(I)

(1)

Resolved Position Algorithm

10/16/19

3.3

.8.

9-10



(Starboard Arm Selected)

Sin_Swout

Swout_Sin_ Port

SP=SIN((DIR)(PYR
CP=COS({DTR) (PYR
SY=SIN((DTR) (PYR
CY=C0s ({DTR) (PYR
SR=SIN((DTR) (PYR
CR=COS( (DTR) (PYR

)
)
)
)
D)
)

2)

Figure 3.3.8.9-2.

574

Input Processing

Date;
Page:
BOOK: OFT' SM Detailed Design Specification
XYZ = -POR CORD DESIRED,/FT_TO_IN
XYZ2= POR CORD DESIREDE/FT_TO_IN
XYZ3= ~POR CORD DESIREDB/FT_TO_IN
GOOD XY7 = XYZ7
DOFOR I =1T0 g\\ PYR(I) = POR CORD DESIRED(I+3)
ATF = Arm Init Flag
I
REPRODU
EE Sel = RMS EE Sel CIBILITY o
e ©-(a1F) ORIGINAT, p 1’11 OF Tagp
[ Sl PAGE I8 popg
PID = PL_Tnit_ID
T | Sin_Swout = -Swout_Sin Port
IF ATF = 2

10/16/79
3.3.8.9-11
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3
POR To OS5 = MATRIX
(CY Cp, CR SY CP-SR SP,-SR SY CP-CR sp,

-8Y,

CR CY

» -8R CY

CY 5P, CR 8Y SP+SR CP,~SR SY SP+CR CP)

V_EE POR ;) = V_EE _POR_SEL
V_EE POR(,y = -V_EE_POR_SEL
V_EE POR, ., = -V_EE POR_SEL
— = "(3) —= =

PID:1)
(PID:2)
PID:3)

1)

PL_TO
PL TO
PL_TO
PL_TO
PL TO

PL _TO
PL_TO
PL_TO

BBy )= PLTO_FE O SEL o
) BE() p)="PL_TO_EE_OP SEL(p,
) BE() 4)=-PL_TO_EE_OP SEL L,
| EE(, 4)=-PLTO_EE_OP SELpp,
BB, 5y= PL_TO_EE OP SEL
) EE(, 5y= PT_TO_EE OP SEL(pp
| BE( o y=-PL_TO_FE_OP SEL(y,
) BE (5 )= PL_TO_EE OF SEL o,
BB )= PL_TO_EE OP SEL(pp

:1,1)
:1,2)
:1,3)
12,1)
:2,2)
:2,3)
:3,1)
:3,2)
:3,3)

X¥z =

- * -
%x¥7 - (POR To 08) (V_EE_POR)

%
EE_To

*
0S = (POR To 0S) (PL_TO_EE

)T

Figure 3.3.8.9-3.

Y

Date;
Page:

Point of Resolution Processing

10/16/79
3.3.8.9-12
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Page:
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*

0S To SWOUT = MATRIX

(1 ., 0 0
0 ,COS_SWOUT, SIN SWOUT,
0 ,-SIN SWOUT,COS SWOUT)

ET = L_WY_WR + L_WR_EEAP +
FEAP_EET pe opp )

*
POS_WRY_EET = EE To 0S
(VECTOR (L_WY EET,0,0,))

POS_MPM_SWOUT = VECTOR

(0,70, L_MPM_SWOUT)

POS_SWOUT_SHY = VECTOR
(0,70, L_SWOUT_SHY)

|

POS_SHY WRY = 0S To SWOUT
(XVZ - FPH_0S 7

- POS_MPM_SWOUT
- POS_WRY EET )
- POS_SWOUT_SHY

Figure 3.3.8.9-4. Shoulder Yaw Vector Processing

5/¢

10/16/79
3.3.8.9-13
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BOOK: OFT SM Detailed Design Specification

SHY = RTD ARCTAN 2
(POS_SHY_WRY,, POS_SHY_WRY,)

I

S1 = SIN(DTR SHY)

Cl = COS(DTR SHY)

*x

SWOUT To AM = MATRIX
(c1, s1, 0,
-S1, C1, O,
0,0,1,

x. L

EE To AM =(SWOUT To AM)
* *
(0S To SWOUT) (EE To 0S)

POS_SHY SHP = VECTOR
(0, 0, L_SHY_SHP)

POS_SHP WRY =
*
(SWOUT_To_AM)

(POS_SHY_WRY)
-(POS,_SHY_SHP)

Figure 3.3.8.9-5,

Shoulder Pitch Vector Processing

10/16/79
3.3.8,.9-1L
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Swry = ABS
(EE To AM(2 1))

Date: 10/16/79
Page: 3.3.8.9-15

Fail Flag = On

IF Swrys>1 >

Fail Flag, Pass 2 Flag
= OFF

Pass 1 Flag = OFF

Numl = (POS_SHY_WRY,)®

+ (P0S_SHP_WRY ;)

- (Ratio_Shel_Cde1)?
- (L Etp uy)?

Denl = 2
(Ratio Shel Cdel)
(L ELP WYY

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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Page: 3.3.8.9-16

BOOK: OFT SM Detailed Design Specification

Passl Flag = On

Sum_Pitch = RTD Arctan?
¢EE To AM(3 1)

EE To AM (
S234 = Sin
(DTR (Sum Pitch))

1,1}

€234 = Cos
(DTR (Sum-Pitch))

I
POS_SHP_WRP =

POS_SHP_WRY
- Vector
((C234)(L_WP_wY), 0,

Lisszae) 0 yp )

Numi = (POS_SHP WRP
» (POS_SHP_WRP,)®

- (Ratio_Shel_Cdel
- (Ratio_Elw_Ceps)

0
[

1)
2

Denl = 2
(Ratio_Shel _Cdel)
(Ratio_Etw_Ceps)

Figure 3.3.8.9-7. Wrist Yaw Processing

574
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K = Numl/Denl

IF ABS(K)>1

>_

IF Favl Flag = Off
Or Pass2 Flag = On
Or Passl Flag = Off
Or Swry< Swry Min

Fail Flag = On

ELP = Delta_Epsilon
+ RTD Arccos (K)

ELP<ELP_MIN gy

ELP> ELP MAX

Passl Flag = Off

Sum_Pitch = RTD
Arctan2
(EE To AM(3,1),

-EE To AM(I,I))

5234 = Sin
(DTR (Sum_Pitch))

€234 = Cos
(DTR (Sum_Pitch))

POS_SHP_WRP =
POS_SHP_WRY

- Vector
((C234)(L_WP_WY), o,
(-5234) (L_WP_WY))

(
l

Numl = (POS_SHP_WRP,)“
+ (POS_SHP_WRP 5)°

- éRatio_§he1_§de1%2
Ratio_Elw_Ceps)

]

Fail Flag = Off

l

Pass2 Flag = On

Figure 3.3.8.9-8.
920

Date: 10/16/19

Page:

Fail Flag = On

Perform Shoulder Pitch

2| Processing

(Figure 3.3.8.9-9)

Elbow Pitch Processing

3.3.8.9-17
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S3DE = Sin (DTR (ELP-
Delta Epsilon))

IF Passl Flag = Off f

SHP = RTD Arctan2
(Num2, Num3) - Delta

SHP < SHP_MIN
or
SHP >SHP_MAX

Num2 = (-POS_SHP_WRY

(3)
1§ (Ratio_Shel Cdel
+ (L ELP WYT(K))
- (POS_SFP_WRY, )
{L ELP WY} {S3DE)

)

Num3 = (POS_SHP_WRY(I) )

(Ratio Shel Cdel
+ (L ETP WYY (K))
- (POS_SHP_NRY(B))

AL ELP WYY ( S3DE)

a2 = [POS_SHP _WRP 31
(Ratio Shel Cdel

L4 + (RatTo ETW Ceps)(K))

- {P0S_SHP_WRP (1))

(Ratio Elw Ceps) ($30E)

Nun3 = (POS_SHP_WRP ;)
(Ratio_Shel Cdel)
+ (RatTo_ETw Ceps)(K))
- (POS_SHP_WRP 5,

L{Ratio Elw Ceps) (S3DE}

Fail Flag = On

IF Pass1 Flag = On

WRP = Sum_Pitch
- SHP - ELP

IF

“WRP < WRP_MIN
or

WRP > WRP_Max

Figure 3.3.8.9-9. Shoulder Pitch Processing
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3.3.8.10 Automatic Sequence Processor (RAS AUTOSEQ)

The Automatic Sequence Processor (RAS) module validates and controls the
operator commanded and pre~stored auto sequence processing.

.

b.

C.

Control Interface -~ RAS is CALL'ed by the RMS Executive (REX) at
12.5 Hz. |

Invocation: CALL RAS AUTOSEQ
Inputs - TInputs to this module are specified in Table 3.3.8.10-1.

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) declared the sequence 'GOOD'
and that the arm and payload used by RPQO 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 consists 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 automatic sequence is designed 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.

O 2
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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
continuing 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. Qutput - 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 Working Compool

D INCLUDE TEMPLATE CRE_MCO Output Compool

D INCLUDE TEMPLATE CRD_CIL Constants Compool

D INCLUDE TEMPLATE CRC_COT RMS Constants Table

D INCLUDE TEMPLATE CRF_ASC 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 -

The final point in a pre-stored auto sequence is always a
pause point.

A valid pre-stored auto sequence will always have more than one
point.

There are no requirements for positive feedback to the crew
on the following errors:

1. Operator command mode requested 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 payload(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

SOURCE/ REQT.
# ITEM DESCRIPTOR ACT |DESTINATION | HAL NAME MML SYMBOL
1 First Pass Flag A.2.32 I RXY CRAB RAS FIRST TIME V92X3149X
2 Selected RMS Seq. ID A.2.32 T RXY CRAV_AUTO SEQ ACT V92U3105¢C
3 Auto Seq. Proceed/Stop { A.2.32 I RCD CRAV_AUTO _GO_STOP
4 Arm Select Index A.2.32 I RCD CRAV_ARM SEL
5 Selected EE Index A.2.32 I RCD CRAV_EE ID ACT
6 Selected PYLD Index A.2.32 1 RCD CRAV_PYLD ID ACT
7 PL Capture A.2.32 I RCD CRAB_PYLD CAP
8 | Auto Seq. Start Point | A.2.32 I RUD CRAB_AUTO SEQ FLAG V93X7551X
Flag
9 Auto Seq. Start Point | A.2.32 I RUD CRAV_AUTO SEQ STR PT V93J7550C
10 | Transformation Matrices{ A.2.32 L RKG
(POR to 0S) CRAV_TRFM MATS(1) V92U3390C-398C
(POR to AM) CRAV_TRFM MATS$(2) V92U3400C-408C}|.
(0S to AM) CRAV_TRFM MAT$(3) V92U3380C-388C
11 | Position of POR in 0S | A.2.32 I RKG CRAV_POR POS_0S V92H3330C-332C
(POR_POS_0S) .
12 | TD Ref ID A.2.32 I RXY CRAV_TD REF ID V92U3110C
13 | RD Ref ID A.2.32 1 RXY CRAV_RD REF ID V92U3115C
14 | OPR CMD CK Index D.57, A.2.32 | I/R | RUD/RPO CRAV_OPR CMD CK INDEX V92X3840X
15 | Good Arm Init D.59, A.2.32 R RPO CRAV_GOOD_ARM INIT V92X3830X
16 | Good POR Pos Desired D.61, A.2.32 R RPO CRAV_GOOD_POR POS DES | V9337520C-522C
17 | Good POR Att Desired D.62, A.2.32 R RPO CRAV_GOOD_POR ATD DES | V93J7523C-525C
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Table 3.3.8.10-1

(Cont'd) Automatic Sequence Processor

Y
7

4

~

%4

SOURCE/

# ITEM DESCRIPTOR ACT |DESTINATION HAL NAME MML REQT. SYMBOL
18 | Auto Seq. In Prog A.2.34 /W RXY/MCIU CREB._AUTO SEQ IN PROG V72X29423
19 | Auto Seq. Last Point A.2.32 0 CRT,DL CRAV_AUTO SEQ LAST POINT{V92J3241C
20 | Position Hold Flag A.2.32 0 RWP, DL CRAB POSITION HOLD V92X3141X
21 | EE Trans Rate Cmd A.2.32 0 RRP, DL CRAV_EE XLT RATE CMD_AM |V92R3175C~177C
22 | EE Rot Rate Cmd A.2.32 0 RRP, DL CRAV_EE ROT-RATE CMD AM |V92R3180C-182C
23 | Auto Seq Ready A.2.34 I/w RXY/MCIU CREB_AUTO_SEQ _READY V72X29413
24 | Auto Seq Length A.2.35 Z CRFS_SEQ LENGTH
25 | Auto Seq Arm ID A.2.35 z CRFS_SEQ_ARM ID
26 | Auto Seq EE ID A.2.35 z CRFS_SEQ EE ID
27 Auto Seq PYLD ID A.2.35 Z CRFS_SEQ PYLD ID V98U5563C -~
28 | Point Table Index A.2.35 VA CRFS_POINT INDEX Vo8u5702C
29 Auto Seq Trans IC Tol A.2.35 Z CRFS_TRANS IC TOL
30 { Auto Seq Rot IC Tol A.2.35 Z CRFS_ROT_IC TOL
31 Pause Table Flags A.2.35 Z CRFS_PAUSE FLAG V98U5363C-562C
32 | Sel PL Trans Rate Coarse D.12 Z STM CRSS_TRNS RATE PYLD SEL }JV93R7600C

) A.2.37 cR§ - V93R7611C-615C
33 | Sel PL Rot Rate Coarse | D.12 z STM CRSS_ROT RATE PYLD SEL  |V93R7601C

A.2.37 CRS V93R7621C-625C
34 }| Degrees to Radians A.2.33 Z CRDK DTR ’ ’ DTR
Conversion Factor ('/180) -
35 | Radians To Degrees A.2.33 Z CRDK RTD RTD
Conversion Factor (lso/ﬂ) - :

36 | Max Dist A.2.33 yA CRDK_MAX DIST
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Table 3.3.8.10-1

(Cont'd) Automatic Sequence Processor

SOURCE/ v REQT.

# ITEM DESCRIPTOR ACT | DESTINATION | HAL NAME SYMBOT,
37 | Max Phi A.2.33 z CRDK_MAX PHI

38 | Dist Washout A.2.33 Z . CRDK_DIST WASHOUT
39 | Phi Washout A.2.33 Z CRDK_PHI_WASHOUT
40 | Dist Flyby A.2.33 VA CRDK_DIST FLYBY
41 Phi Flyby A.2.33 Z CRDK_PHI FLYBY

42 Dist Hold A.2.33 Z CRDK. DIST 