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FOREWORD

The Space Shuttle Operational Flight Subsystem Software Requirements (FSSR) represent the total
computer program that operates the Orbiter genera purpose flight computer. The requirements are specified
at three levels:

Leve A — System Level — Computer Program Development Specification (CPDS)
Leve B — Functional Level — Computer Program Development Specification (CPDS)
Level C—Detail Level — Functional Subsystem Software Requirements (FSSR)

Leve A specifies system-evel constraints and capabilities that are not oriented toward any particular
program end item.Levels B and C specify the functional and detailed level requirements and are program
end—item oriented. The Level B and C requirements are specified in separate documents for guidance,
navigation, and control (GN& C), Systems Management (SM), and Vehicle Utility (VU), dataflow, and
Payloads (PL).The Level C regquirements for the subsystem operating programs (SOPs) are subdivided into
five separate volumes. The requirements are described in the following FSSRs:

STS83-0001 Entry guidance
STS83-0002 Ascent/RTLS Guidance
STS83-0003 On—-Orbit/Deorbit Guidance
STS83-0004 Entry Navigation
STS83-0005 Ascent/RTLS Navigation
STS83-0006 On-Orhit/Deorbit Navigation
STS 83 -0007 Entry/GRTLS Digital Autopilot
STS83-0008 Ascent/Transition Digital Autopilot
STS83-0009 On-Orhit Digital Autopilot
STS83-0010 Redundancy Management
STS83-0013 IMU Subsystem Operating Program
STS 83 -0014 Navigation Aids and Star Tracker Subsystem Operating Program
STS83-0015 Sensor/Controller Subsystem Operating Program
STS83-0016 Effector Subsystem Operating Program
STS 87 -0017 Remote Manipulator System (RMS)
STS 83 -0020 Displaysand Controls
STS83-0026 Sequencing
* JSC 19478-X X X Payload Management
* JSC 19590—-X X X Systems Management

This Level C document is:

STS 83-0020V1 Space Shuittle Orbiter,
Operational Flight, Level C,
Functional Subsystem Software Requirements,
Displays and Controls Volume 1

* Where XXX = STS Flight Number
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The D&C FSSR is comprised of all cathode—ray tube (CRT) or equivalent electronic display formats for
the Primary Flight Software (PFS) and the Backup Flight Software (BFS) in support of the Space Shuttle
Program.This volume includes information relative to the crew interfaces with the CRT or equivalent
electronic display formats and keyboards; and the data required to generate codes with the SM
Preprocessor, Display Format Generator or the BFS SAV-D/Avis Processors.Detailed requirements are
also included for the processing of CRT or equivalent electronic Messages, GN& C Annunciation (class 2
and 3 faults), GN& C Display Processing, Dedicated Display Processing, GN& C Interfaces, and I-L oads.

The text material describing the CRT or equivalent electronic formats and KEY BOARD ITEM numbers
arereference information only for Systems Level, Systems Management and Vehicle Utility PFS displays
and are requirements for Guidance, Navigation and Control and BFS displays.See section 3.1 of this FSSR
for ageneral statement about Multifunction Electronic Display Subsystem (MEDS) equivalency.The
functional and detail software processing requirements, including those in the various appendices, are under
the configuration control management of the Shuttle Avionics Software Control Board (SASCB).

Vi
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DOCUMENT CHANGE RECORD

The following tabulation summarizes the change activity associated with this document.

DOCUMENT CHANGE RECORD

Issue and Date Change Summar y/Effectivity
Ol-34 Release This basdline release for effectivity Ol-34 and subs includes:
December 21, 2007| CR al Title

92816D 34  Remove Software Releated to FICS

93017G 33  Basdine RSS99D0100 with Expanded Donwlist

93160B 32  Year End Roll Over (YERO) Reset

93167A 33  Bearing Displays Documentation Clean-up

93172B 34  MoveHorizontal Situation Display Background and
Pseudo-Backgrounds to MEDS

93175 32  Expand Effectivity of SCR 93160B

93176 34  Remove Active MPLM Support from BFS

93177D 32  Clarify LOAD Item Entry

93204D 30  Item 41 Processing Clean-up

93220A 34  Move DPS Utility Background to MEDS
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CHANGE REQUEST SUMMARY

The following tabulation lists the paragraphs, tables (T), and figures (F) that have been changed as
aresult of approved change requests for this release.Changes incorporated prior to thisrelease are

listed in Appendix R.Changes from approved change requests (CRs) to this document are indicated
by a change bar in the outer margin of the changed page.

CHANGE REQUEST SUMMARY

Paragraph CR No. | Ol CRTTitle

N/A 93175 32 | Expand Effectivity of SCR 93160B

1.3-1.(T) 93017G 33 | Basdline RSS99D0100 with Expanded Downlist

3.6.4-1.(T) 93176 34 | Remove Active MPLM Support from BFS

4.0.1-1(T) 93176 34 | Remove Active MPLM Support from BFS

4.1.4-1.(F) 93220A 34 | Move DPS Utility Background to MEDS

4.1.4-3.(T) 93220A 34 | Move DPS Utility Background to MEDS

4.1.4.4 93220A 34 | Move DPS Utility Background to MEDS

4.2.1-5.(T) 93017G 33 | Baseline RSS99D0100 with Expanded Downlist

4.2.1-6.(T) 93017G 33 | Baseline RSS99D0100 with Expanded Downlist

4.2.2-5.(T) 93017G 33 | Baseline RSS99D0100 with Expanded Downlist

4.2.2-6.(T) 93017G 33 | Baseline RSS99D0100 with Expanded Downlist

4.2.3-5.(T) 93017G 33 | Baseline RSS99D0100 with Expanded Downlist

4.2.3-6.(T) 93017G 33 | Baseline RSS99D0100 with Expanded Downlist

4.2.4-5.(T) 93017G 33 | Baseline RSS99D0100 with Expanded Downlist

4.2.4-6.(T) 93017G 33 | Baseline RSS99D0100 with Expanded Downlist

4.2.5-5.(T) 93017G 33 | Baseline RSS99D0100 with Expanded Downlist

4.2.5-6.(T) 93017G 33 | Baseline RSS99D0100 with Expanded Downlist

4.2.6-5.(T) 93017G 33 | Baseline RSS99D0100 with Expanded Downlist

4.2.7-5.(T) 93017G 33 | Baseline RSS99D0100 with Expanded Downlist

4.2.8-5.(T) 93017G 33 | Baseline RSS99D0100 with Expanded Downlist

4.2.8-6.(T) 93017G 33 | Baseline RSS99D0100 with Expanded Downlist

4.2.9-1.(T) 93204D 30 | Item 41 Processing Clean-up

4.2.9-3A.(T) 93172B 34 | Move Horizontal Situation Display Background and
Pseudo-Backgroundsto MEDS

4.2.9-3B.(T) 93172B 34 | Move Horizontal Situation Display Background and
Pseudo-Backgroundsto MEDS

4.2.9-3C.(T) 93172B 34 | Move Horizonta Situation Display Background and
Pseudo-Backgroundsto MEDS

4.2.9-3D.(T) 93172B 34 | Move Horizontal Situation Display Background and
Pseudo-Backgrounds to MEDS

4.2.9-3E.(T) 93172B 34 | Move Horizonta Situation Display Background and
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CHANGE REQUEST SUMMARY

Paragraph CRNo. | Ol CR Title
Pseudo-Backgroundsto MEDS
4.2.9-5.(T) 93204D 30 [ Item 41 Processing Clean-up
93017G 33 | Basdaline RSS99D0100 with Expanded Downlist
4.2.9-6.(T) 93017G 33 | Baseline RSS99D0100 with Expanded Downlist
4291 93172B 34 | Move Horizontal Situation Display Background and
Pseudo-Backgrounds to MEDS
4292 93204D 30 | Item 41 Processing Clean-up
4294 93172B 34 | Move Horizontal Situation Display Background and
Pseudo-Backgroundsto MEDS
4.2.10-5.(T) 93177D 32 | Clarify LOAD Item Entry
93017G 33 | Basdline RSS99D0100 with Expanded Downlist
4.2.10-6.(T) 93177D 32 | Clarify LOAD Item Entry
93017G 33 | Basdaline RSS99D0100 with Expanded Downlist
4.2.10.1 93177D 32 | Clarify LOAD Item Entry
4.2.10.2 93177D 32 | Clarify LOAD Item Entry
4.2.10.3 93177D 32 | Clarify LOAD Item Entry
42104 93177D 32 | Clarify LOAD Item Entry
4.2.13-1b.(T) 92816D 34 | Remove Software Related to FICS
4.2.13-2b.(T) 92816D 34 | Remove Software Related to FICS
4.2.13-5.(T) 93017G 33 | Basaline RSS99D0100 with Expanded Downlist
92816D 34 | Remove Software Related to FICS
4.2.13-6.(T) 93017G 33 | Basaline RSS99D0100 with Expanded Downlist
92816D 34 | Remove Software Related to FICS
4.2.13-7.(T) 92816D 34 | Remove Software Related to FICS
42131 92816D 34 | Remove Software Related to FICS
4.2.13.2 92816D 34 | Remove Software Related to FICS
42133 92816D 34 | Remove Software Related to FICS
4.2.14-5.(T) 93017G 33 | Baseline RSS99D0100 with Expanded Downlist
4.2.14-6.(T) 93017G 33 | Baseline RSS99D0100 with Expanded Downlist
4.2.15-5.(T) 93017G 33 | Baseline RSS99D0100 with Expanded Downlist
4.2.18-5.(T) 93017G 33 | Basaline RSS99D0100 with Expanded Downlist
4.2.20-5.(T) 93017G 33 | Basaline RSS99D0100 with Expanded Downlist
4.2.21-5.(T) 93017G 33 | Basaline RSS99D0100 with Expanded Downlist
4.2.21-6.(T) 93017G 33 | Basaline RSS99D0100 with Expanded Downlist
4.2.22-5.(T) 93017G 33 | Basaline RSS99D0100 with Expanded Downlist
4.2.22-6.(T) 93017G 33 | Basaline RSS99D0100 with Expanded Downlist
4.2.23-5.(T) 93017G 33 | Basaline RSS99D0100 with Expanded Downlist
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CHANGE REQUEST SUMMARY

Paragraph CR No. | Ol CRTTitle

4.2.23-6.(T) 93017G 33 | Basaline RSS99D0100 with Expanded Downlist
4.2.25-5.(T) 93017G 33 | Baseline RSS99D0100 with Expanded Downlist
4.2.26-5.(T) 93017G 33 | Baseline RSS99D0100 with Expanded Downlist
4.2.26-6.(T) 93017G 33 | Baseline RSS99D0100 with Expanded Downlist
4.2.31-5.(T) 93017G 33 | Basaline RSS99D0100 with Expanded Downlist
4.2.31-6.(T) 93017G 33 | Baseline RSS99D0100 with Expanded Downlist
4.2.36-5.(T) 93017G 33 | Baseline RSS99D0100 with Expanded Downlist
4.2.36-6.(T) 93017G 33 | Baseline RSS99D0100 with Expanded Downlist
4.2.38-5.(T) 93017G 33 | Basaline RSS99D0100 with Expanded Downlist
4.2.38-6.(T) 93017G 33 | Baseline RSS99D0100 with Expanded Downlist
4.2.39-5.(T) 93017G 33 | Baseline RSS99D0100 with Expanded Downlist
4.2.39-6.(T) 93017G 33 | Baseline RSS99D0100 with Expanded Downlist
4.2.40-5.(T) 93160B 32 | Year End Roll Over (YERO) Reset

93017G 33 | Basdline RSS99D0100 with Expanded Downlist
4.2.40-6.(T) 93017G 33 | Baseline RSS99D0100 with Expanded Downlist
4.2.41-5.(T) 93017G 33 | Baseline RSS99D0100 with Expanded Downlist

93167A 33 | Bearing Displays Documentation Clean-up
4.2.41-6.(T) 93204D 30 [ Item 41 Processing Clean-up

93167A 33 | Bearing Displays Documentation Clean-up
42411 93167A 33 | Bearing Displays Documentation Clean-up
4.241.2 93204D 30 | Item 41 Processing Clean-up

93167A 33 | Bearing Displays Documentation Clean-up
42413 93167A 33 | Bearing Displays Documentation Clean-up
4.2.42-5.(T) 93017G 33 | Baseline RSS99D0100 with Expanded Downlist

93167A 33 | Bearing Displays Documentation Clean-up
4.2.42-9.(T) 93167A 33 | Bearing Displays Documentation Clean-up
42423 93167A 33 | Bearing Displays Documentation Clean-up
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1.0 INTRODUCTION

1.1 PURPOSE

The purpose of the Displays and Controls (D& C) Level C document isto specify the basic requirements
for al of the CRT or equivalent electronic displays.

1.2 SCOPE

This documents contains the detailed requirements for the PFS GN& C displays and all the BFS displays.
The text material also containsinformation only functional software requirements for all other PFS
displays. The Appendices of the D& C FSSR present Level C software requirements for CRT or equivalent
electronic display specia processing and CRT or equivalent electronic messages as well as dedicated
display processing. User information isincluded on dedicated D& C software interfaces along with
definitions, descriptions, and derivations related to the software processing requirements.

1.3 ORGANIZATION

This document is organized as follows:
Section 1.0 defines the purpose, scope, and organization of this volume.
Section 2.0 provides alist of applicable documents.

Section 3.0 isan informational overview of keyboard and display format standards, User Interface &
Multi—Function CRT Display System (MCDY) Interface display support software, coding procedures and
the display numbering system. A genera statement about Multifunction Electronic Display Subsystem
(MEDSY) equivalency is provided. CRT or equivaent electronic Display Processing Table Coding
Standards (3.4.6), together with the display number assignments and OPS availability in Table 3.6.4-1, are
part of the requirements baseline.

Section 4.0 presents the generic displays and related narrative descriptions for each CRT or equivalent
electronic page. It also contains applicable tables (Interface Definition Document (IDD) inputs/outputs, |—
Loads, K—Loads, and Constants) located at the end of each Principa Function. This section is structured
asfollows:

4.X Section Name (PFS/BFS, Effectivity)
Display Format Figure X.Y-1
(PFS/BFS, Eff)

4XY Display Name
4X.Y.1  Purpose, Operation, and Organization

4X.Y-1 Keyboard Processing Table Table4.X.Y-1
Keyboard Processing Addendum

4X.Y-2 CRT Display Processing Table Table4.X.Y-2
CRT Display Processing Addendum
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4X.Y-3 CRT Display Processing Background
Requirements

4X.Y—4  Mission Design Background Constants

4.X.Y-5 Input Functional Parameters

4.X.Y-6  Output Functional Parameters

4.X.Y=7 |-Load Parameters

4.X.Y-8 K-Load Parameters

4.X.Y-9 Constant Parameters

Table4.X.Y-3
Table4.X.Y—4
Table4.X.Y-5
Table4.X.Y-6
Table4.X.Y-7
Table4.X.Y-8

Table4.X.Y-9

The automated | DD tables provided herein define signal (parameter) interface requirements either between
hardware (LRU) and software elements or between software elements and other software elements. A
GN& C software element is either a sequenced principal function (PF), crew generated specialist/display
function, or an OPS display function. In the event of a conflict between the IDD tables and other internal
text input/output tables, the SASCB data base—controlled DD tables take precedence.

The following table defines the data elements found in the IDD input/output, |I-Load, K—Load, and

Constant tables for each principal function.

Table 1.3-1. Parameter Element Description

Title Definition Valid Entries
CAT Category of thel-Load ("'Note) | Three alphanumeric characters: the first character must
be a phabetic.
D Dependency of the I-Load D= Desgn M = Mission L =LRU
DESCRIPTION Parameter description of the A string of < 64 characters.
K—Load or Constant.
DESTINATION Destination of the output Abbreviated functional titles. (""Note)
parameter
DT or DATA TYPE | DataType " Seereference (1) for valid I-Load, K-Load and

Constant data types.

" Seereference (2) for valid IDD data types for
parameters with destination TLM.
See reference (3) for valid IDD datatypes for all

other parameters.

ENG UNITS or
UNITS

Engineering Units

See reference (1) for valid I-Load, K—Load and
Constant units.

See reference (2) for valid IDD units for parameters
with destination TLM.

See reference (3) for valid IDD unitsfor all other
parameters.




STS83-0020V1-34
December 21, 2007

Table1.3-1. Parameter Element Description

Title Definition Valid Entries
FSSR NAME Requirements parameter name | A string (with no embedded blanks) of < 32 characters
consisting of aphanumerics, underscores, parenthesis,
commas and slashes. Parenthesis are used for array
elements. Commas separate the different indices of
multidimensional arrays. Slashes are used to separate
multiple names used for asingle MSID.
LAST CR Thelast CR affecting the 5 digit number with an alphabetic revision letter.
parameter
MC Memory Configuration 00=Generic 05 = SM4 Orbit P/L
01=GN1 Ascent/GN6 RTLS 06 = PIL9 MMU
02=GN2 Orbit 07 = Not Assigned
03=GN3 Entry 08 = GN8 On-Orbit C/O
04=SM2 On-Orbhit 09 = GN9 Preflight
MSID or M/SID M easurement/Stimulus Maximum of 10 a phanumeric characters.
I dentification " See reference (3) for specifications
NOMENCLATURE | Parameter description of the String of < 34 characters (including underscores and
IDD parameter. blank spaces).
PR or PREC Precision D, DP =Double S, SP=Single
SOURCE Origin of the input parameter Abbreviated functional titles.
S Software Utilization C = Common B = BFS Unique
P = Primary X = BFSDerived
A = BFSConverted
PRFCTN Cross reference of the principal | See Level B GN& C CPDS SS-P-0002-510
function identifiers that are
applicable to this parameter.
VALUE The value of the K-Load or " See reference (1) for valid value formats.
Constant
REV Revision indicator An asterisk (*) indicates changes for the current Ol
version.
* References. (1) JSC 19350 I-Load Requirements Document Volumel
(2) SS-P-0002-140 Level A SS Downlist/Uplink CPDS
(3) JSC 18206 Shuttle Data Integration Plan Volume 111 MAST [1/STAR Deliverable Products.
** Note For additional information on any 1-Load, contact the |I-Load owner defined in CR 98032,
JSC, USA, and Boeing I-L oad Owner Assignments
*** Note IDD output (source) tables which reflect parameters going to input (destination) “TLM”

shall not be interpreted as asignal actually being downlisted. The parameter is only
available for downlist in COMPOOL and does not appear in a downlist format.

Parameters actually on the downlist will be designated with a destination denoting the downlist
Format with a Rate Code. The Rate Code legend appears at the end of each FSSR data table.
To complete the downlist information, Parent MSIDs (indicated by a'P' in the 9" character of
the MSID) are now included in the software function output data tables in which a Child
MSID aready appears. A Parent MSID will have the same downlist destinations as its
Child(ren) MSID(s).
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20 APPLICABLE DOCUMENTS

LEVEL A DOCUMENTS
SS-P-0002-140  Shuttle Downlist/Uplink Software Requirements

SSP-0002-150  Shuttle Launch Data Bus Software Interface Requirements

SS-P-0002-170  Shuttle Systems Level Requirements, Software

LEVEL B DOCUMENTS
SS-P-0002-510  Shuttle Functional Level Requirements, GN&C

SS-P-0002-550  Shuttle Functional Level Requirements, Vehicle Utility

SS-P-0002-580  Shuttle Functional Level Requirements, Systems Management

LEVEL C DOCUMENTS

STS 83-0001 Operational Flight Level C, Functiona Subsystem Software Requirements,
Guidance, Navigation, and Control, Part A, Entry Through Landing Guidance

STS 83-0002 Operational Flight Level C, Functiona Subsystem Software Requirements,
Guidance, Navigation, and Control, Part A, Guidance Ascent/RTLS

STS 83-0003 Operational Flight Level C, Functiona Subsystem Software Requirements,
Guidance, Navigation, and Control, Part A, Guidance on—Orbit/Deorbit

STS 83-0004 Operational Flight Level C, Functiona Subsystem Software Requirements,
Guidance, Navigation, and Control, Part B, Entry Through Landing Navigation

STS 83-0005 Operational Flight Level C, Functiona Subsystem Software Requirements,
Guidance, Navigation, and Control, Part B, Navigation Ascent/RTLS

STS 83-0006 Operational Flight Level C, Functiona Subsystem Software Requirements,
Guidance, Navigation, and Control, Part B, On—Orbit Navigation

STS 83-0007 Operational Flight Level C, Functiona Subsystem Software Requirements,
Guidance, Navigation, and Control, Part C, Flight Control Entry — GRTLS

STS 83-0008 Operational Flight Level C, Functiona Subsystem Software Requirements,
Guidance, Navigation, and Control, Part C, Flight Control Volume 1, Ascent
Flight Phase, Volume 2, Ascent

STS 83-0009 Operational Flight Level C, Functiona Subsystem Software Requirements,
Guidance, Navigation, and Control, Part C, Flight Control Orbit DAP

STS 83-0010 Operational Flight Level C, Functiona Subsystem Software Requirements,
Guidance, Navigation, and Control, Part D, Redundancy Management
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STS 83-0013 Operational Flight Level C, Functiona Subsystem Software Requirements,
Guidance, Navigation, and Control, Part E, Inertial Measurement Unit
Subsystem Operating Program

STS 83-0014 Operational Flight Level C, Functiona Subsystem Software Requirements,
Guidance, Navigation, and Control, Part E, Volume 1, Navigation Aids
Subsystem Operating Program, Volume 2, Star Tracker Subsystem Operating
Program

STS 83-0015 Operational Flight Level C, Functiona Subsystem Software Requirements,
Guidance, Navigation, and Control, Part E, Subsystem Operating Programs,
FC Sensor/Controller

STS 83-0016 Operational Flight Level C, Functiona Subsystem Software Requirements,
Guidance, Navigation, and Control, Part E, Subsystem Operating Programs,
FC Effector

STS 87-0017 Operational Flight Level C, Functiona Subsystem Software Requirements,
Remote Manipulator System

STS 83-0020 Operational Flight Level C, Functiona Subsystem Software Requirements,
Volume 1 Displays and Controls, Volume 2 Systems Management, Volume 3
AppendicesA, B and F

STS 83-0026 Operational Flight Level C, Functiona Subsystem Software Requirements,
Guidance, Navigation, and Control, Sequencing

JSC-19350 Shuttle Flight Software Initialization Load
e Volumel Genera Requirements
Volumell Mission |-Load Requirements
JSC-19478 Payload Management, Level C Flight Software Requirements
JSC-19590 Systems Management, Level C Flight Software Requirements
MG038101 Backup System Services Program Requirements Document
MG038104 Backup Flight System, GN& C Guidance and Navigation Program
Requirements Document
MG038105 Backup Flight System, GN& C Flight Control Program Requirements Document
MG038106 Backup Flight System, GN& C, Hardware Interface Program and GN& C

Interface Program Requirements Document

MG038119 Backup Flight System, Systems Management/Specia Processes and Payloads
Program Requirements Document

MG038120 Backup Flight System, Sequencing Program Requirements Document
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24 |CD DOCUMENTS
ICD-3-1011-02 GPC/DEU ICD

|CD—2-1S001 Orbiter Primary Flight Software System and Backup Flight System Software
Interface

ICD-3-0070-01 GPC/IDPICD (MEDS)

ICD-3-1070-01 GPC/HUDE ICD

25 MISCELLANEOUSDOCUMENTS

NAS9-14444 Display Format Generator, Off Line Support Processor Requirements
Document

MC615-0008 Display Electronic Unit, Orbiter

MF0004-068 Head Up Display Program Requirements Document, Revision G, Sequence 4

MGO070100A1012E2 MEDS Display Application Software, Software Requirements Specification
SD 74-SH-0230 Data Processing Subsystem Principles of Operation
MG017300 CPDSfor the OFT Display Electronic Unit Control Program End Item, Part |

In the event of a conflict between the documents referenced herein and the contents of this specification, the
precedence shall be determined as defined in Paragraph 1.3 CPDS SSP-0002-170, Volume |, System
Leve Reguirements, Software.
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3.0 OVERVIEW - STANDARDS, STRUCTURESAND ORGANIZATION

31 DISPLAYSAND CONTROLS (D& C) FORMATS

The D& C format requirements in support of the STS are specified at three levels: System Level A,
Functional Level B, and Detail Level C documents. This document presents the CRT or equivalent
electronic display set which operates in conjunction with the requirements specified at the different levels of

the applicable software documents.

The Multifunction Electronic Display Subsystem (MEDS) isto beinstalled as the replacement for the
MCDS crew interface to the GPCs on each Orbiter vehicle. During the Orbiter modification period, a
mixed-fleet operation will be supported. Reference documentation for MEDS is provided in section 2 of

this FSSR.

While essentially transparent to the flight software code, use of the MEDS will bring the crew subtle
changes in terminology, displayed color usage, and simulations of specific mechanical instrumentation
displays (tape meters, ADI, AMI, AVVI, HSI, and SPI). Unique hardware instrumentation simulations
provided by MEDS are depicted for information as figures 3.12.1-2, 3.12.2-2, 3.12.3-2, 3.12.4-2, and
3.12.5-2. In addition to these figures, listed below (for information only) are the known differencesin
terminology and display character representations for these two equivalent systems.

MCDS Item MEDS Replacement
CRT Multifunction Display Unit (MDU)
DDU Integrated Display Processor (IDP)
DEU IDP
ADI Simulation by the MDU (see Figure 3.12.1-2)
AMI Simulation by the MDU (see Figure 3.12.3-2)
AVVI Simulation by the MDU (see Figure 3.12.4-2)
HSI Simulation by the MDU (see Figure 3.12.2-2)
SPI Simulation by the MDU (see Figure 3.12.5-2)

Fault Message Line 25 - GREEN

Fault Message Line 25 - ORANGE

POLL FAIL portion of Scratch Pad Line 26
- GREEN

POLL FAIL portion of Scratch Pad Line 26
- ORANGE

“Big X" across the entire display - GREEN

“Big X" acrossthe entire display - ORANGE

Overbright text (2X intensity) - BRIGHT GREEN

Overbright text (2X intensity) - YELLOW

Overbright/Overwrite text (4X intensity)
- BRIGHTEST GREEN

Overbright/Overwrite text (4X intensity)
-YELLOW

Overwrite text (2X intensity) - BRIGHT GREEN

Overwrite text (2X intensity) - GREEN
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311 Timing

Timing in this document isrelated to error—free processing conditions. See Level A CPDS SS-P-0002—
170 paragraph 4.4.2afor timing related to error processing conditions.

3.2 KEYBOARD INFORMATION

The keyboard (Figures 3.2-1 and 3.2-2), itsrelated interfaces and syntax are described in the Level A
CPDS.

321 Simultaneous K eyboard Entries Interaction

The avionics system architecture design does not support predictable processing of keyboard entries made
from multiple keyboards to the same application during the same polling cycle.

3.2.2 Keyboard Entry and Uplink Interaction

The avionics system architecture design does not support predictable processing of akeyboard entry and an
uplink command to the same application during the same processing cycle.

3.3 CHARACTER SET
The production characters (Figure 3.3—-1) available for displays are described in the Level A CPDS.

10



SYS SUMM-CALLS UP
SYSTEM SUMMARY PAGE
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MSG RESET-CLEARS BOTH THE CURRENTLY ANNUNCIATED FAULT MESSAGE
AND BUFFER MSG INDICATOR (IF ANY) FROM FAULT LINE; ALSO EXTINGUISHES
ALL SOFTWARE DRIVEN C&W ANNUNCIATORS, SOFTWARE CONTROLLED TONES

AND SM AL

ERT LIGHT

/

FAULT SUMM-
CALLS UP
FAULT SUMMARY
PAGE

GPC/CRT SELECTS
GPC TO DRIVE
PARTICULAR DEU

~

1/0 RESET-
RESTORES

FULL INPUT/OUTPUT
CONFIGURATION

ITEM-INITIATOR
FOR ENTRY OF
PARAMETER
VALUES OR
EXECUTION OF
FUNCTIONS ON
DISPLAY

EXEC-COMMANDS
DEFINED ACTION

™~

OPS-INITIATES
OPERATIONAL
SEQUENCES

\

SPEC-INITIATES
SPECIALIST
AND DISPLAY
FUNCTIONS

\

RESUME-RESTORES

CRT CONTROL TO
UNDERLYING OPERATIONAL
OR SPECIALIST ~
FUNCTION

/

TSN

SYS
SUMM

FAULT
T~
SUMM

/4

MSG
RESET

ACK

N GPC
CRT

[~ 1/0
RESET

ITEM 1
>

A\ 1

EXEC 4

™ 0PS 7

I~ SPEC -

RESUME
~ia N

° PRO

(Reference only)

CLEAR-EACH SUCCESSIVE DEPRESSION REMOVES LAST KEYSTROKE

ENTRY APPEARING ON SCRATCH PAD LINE

FIGURE 3.2-1.

ACK-ACKNOWLEDGES
RECEIPT OF FAULT MESSAGE
ON FAULT MESSAGE LINE
CAUSING IT TO BECOME STATIC
AND EXTINGUISHES SM ALERT
LIGHT AND SOFTWARE
CONTROLLED TONES; ALSO
CAN BE USED TO SCROLL
THRU ANY LATER OCCURRING
FAULT MESSAGES VIA THE
FAULT MESSAGE LINE AND
DECREMENTS THE BUFFER
MSG INDICATOR

HEX KEYS-FOR INPUT
OF HEXADECIMAL
DATA

NUMERIC KEYS-FOR
INPUT OF

DECIMAL AND
HEXADECIMAL DATA

SIGN KEYS
(ALSO USED AS
DELIMITERS TO
SEPARATE
SUCCESSIVE
PARAMETER
ENTRIES)

PRO-COMPLETES
OPERATIONAL OR
SPECIALIST
REQUEST

DECIMAL KEY

Keyboard (Functional Description)
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MSG
SYS SUMM RESET ACK
/ g {
FAULT SUMM DFAULT SYS MSG ACK
SUMM SUMM RESET
GPC
GPCI/CRT [XX] EXEC A B c
@ CRT
110
I/0 RESET EXEC S D E F
*ITEM [XX] RESET
F XX XX-XXXX+XXXEXEC ITEM 1 2 3
ITEM [XX] EXEC
EXEC 3 EXEC 4 5 6
OPS [XXX] PRO P OPS 7 8 9
SPEC [XXX] PRO 3 SPEC - 0 +
RESUME B-RESUME CLEAR ° PRO

@ CURRENT GPC NUMBER (1 DIGIT), FOLLOWED BY DESIRED DEU NUMBER (1 DIGIT)

ITEM NUMBER (1 OR 2 DIGIT)
OPS NUMBER (1 DIGIT), FOLLOWED BY MAJOR MODE NUMBER (2 DIGITS)

@ SPEC OR DISP NUMBER (3 DIGITS), LEADING ZEROS NEED NOT BE ENTERED

*SUCCESSIVE PARAMETERS FOLLOWING N ITEM NUMBER (SEPARATED BY "+" OR "-")
WILL BE ENTERED FOR THE NEXT ITEM NUMBERS, IN SEQUENCE

(Reference only)

12

FIGURE 3.2-2.

Keyboard (Keystroke Syntax)
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B7 0 0 0 0 1 1 1 1
B6 0 0 1 1 0 0 1 1
B5 0 1 0 1 0 1 0 1
B4 B3 B2 B1 |HEX 0 1 2 3 4 5 6 7
00 0 00 NULL O |space | O y P U] p
0 0 0 1|1 ] B ! 1 A Q a q
0 0 1 02 [ 0 ~ 2 B R b r
0 0 1 1 3 SELF TEST (L) # 3 C S C S
01 0 0] 4 € N 4 D T d t
01 0 1|5 Q % 5 E U e u
0 1 1 0] 6 U _ & 6 F Vv f v
001 1 1|7 — 7 G w g w
1 0 0 0] 8 | BACK SPACE I ( 8 H X h X
1 0 0 119 ' % ) 9 | Y i y
1 0 1 0]A g O * : J Zz j z
1 0 1 1]|B > . + : K 3 k 0]
1 1 0 0]¢C « t : < L 0 | d
CARRIAGE —e
1 1 0 1 D RETURN . _ - M OVERSCORE m UNDERSCORE
1 1 1 0]E -4 - : > N n n A
1 1 1 1]|F andl . / ? 0 () 0 A

REFERENCE ONLY

FIGURE 3.3-1. Production Character Set
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34 DISPLAY DESCRIPTION STANDARDS

The description of each display page contains the following information.

34.1 Display Description (Section 4)

a.  DISPLAY FORMAT. A graphic representation of the CRT display showing full dynamic
fields with associated signs and status indicators, together with static background dataon a
format that defines the X—Y coordinates. Background dataincludes all norn—dynamic display
titles, lines, fixed symbols, CRT names, item numbers and punctuation (see Figure 3.4.3-1).
Display symbols used in the format to limit dynamic data include:

 An“X” torepresent each character of dynamic parameters, including numeric parameters,
remote text, GPC indicator, error buffer message indicator and the uplink indicator.

« An"“S’ torepresent each single character statusindicator of the associated parameter.
The statusindicator symbol is always located in the space following the parameter, or it
can also stand alone when the parameter is not displayed.

* A stippled (dotted) background to indicate that the parameter or static datais supported
only by BFS when acommon format figure for PFS and BFS is used to define the
reguirements.

»  Parameter signs— The space preceding the parameter is reserved for the parameter sign.
There are three sign symboals:

1. A zxindicatesthat the sign of the parameter will always be displayed on the actual
CRT for all values of the associated parameter.

2. A blank indicates that normal sign convention will be used when displaying the value
of the parameter on the actual CRT. Thus, only the minus sign will be displayed for
parameter values less than zero.

3. An X indicates that the sign to be displayed on the actual CRT is a phabetic instead
of the normal plus or minus symbols. The CRT Display Processing Table furnished
with each display must be referenced to obtain the sign processing requirements. The
“Sign” column of the table will provide an alphabetic character to indicate which pair
of symbolswill be displayed on the actual CRT. These signs are based on the value
of the parameter asfollows:

14
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“Sign”

Parameter Column CRT Display

Value Value Sign Symbol
>0 R R
<0 R L
>0 U U
<0 U D
>0 L L
<0 L R
>0 D D
<0 D U

The underscore is used to indicate that the associated dataisinput from the keyboard.
There is an underscore symbol for each character of a parameter, not including the sign
position. For tables of similar input data only the top line is underscored.

Brackets are used to indicate that the plus or minus sign associated with an input
parameter must also be entered from the keyboard. The bracket isatutorial stimulusto
remind usersto input the sign.

PFS/BFS displays. Certain displays are labeled as PFS/BFS, indicating that at BFS
ENGAGE the display is supported by BFS. Some parameters on the common display are
supported only by BFS. To highlight these parameters on the CRT format, they are
displayed over a stippled background.

BFS Indicator. Thisfield (see Figure 3.4.3-1) isreserved to indicate that the display is
being driven by BFS. On the actual CRT, thisindicator is displayed double overbright for
high visibility.

Other background data, including the display page line, GPC indicator, mission and CRT
time lines, and other non—dynamic display titles are shown in Figure 3.4.3-1.

Dynamic display definition and the functioning requirements must be completely defined in
thelevel C FSSR documents, as governed by the Leve A requirements in SS-P-0002-170,
Section 5.3.2.6.3. The skeleton portion is most easily defined by a picture on agrid. The
exact placement on the grid may be specified or |€eft to the software contractor to interpret
from the grid. Much of the variable data on the displays may be completely defined by the
filling in of an appropriate table; however, more complicated displays with analog
parameters or branching requirements must be at least partially defined viatext. The use
of addressable unit specifications for placement of graphical type objects, such aslinesand
circles, can be represented in pictorial definition or it can be specified by using an
addendum, noted in the “ADD REF" column of the CRT Display Processing Table, to
better define how the object isto appear. When the text is defined for the foreground, care
should be taken when using addressable units. The desired placement requires an exact
knowledge of how the DEU Symbol generator will draw the character, since most but not
al symbols are referenced from the center of the character. If it is deemed necessary to
use addressable units for text placement, the requirements writer should reference the DPS
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Principles of Operations, SD 74-SH-0230, to determine the stroke definition. If
addressable units are defined by the requirements writer, the flight software devel opment
contractor should be contacted prior to submitting a change to ensure correct addressable
unit placement.

TITLEBLOCK. 4.X.Y (Full title of display). Thisshould correspond to thetitle used in the
figure identification of the display format.

TITLE. Thetitle asit appears on the format. If required, dynamic portions are defined with
conditions and corresponding output.

TYPE. Thedesignation of OPS, SPEC, or DISP, followed by the Display Page humber.
Multiple designations may occur.

AVAILABILITY. The OPS sequences in which the display may be requested and BFS
availability.

PURPOSE, OPERATION AND ORGANIZATION. The detailed description of the display.
A separate, numbered paragraph is used to describe each section of the display. The basic
organization of the dataformat is specified. Parameters are listed with their units. Display
rates of parameters may also be defined, if appropriate. All status symbols employed are
defined, together with their physical meaning in each case. Remote texts are described, along
with any order of precedence that may be applicable. Any special constraints are identified.
The exact function of each item number entered through the keyboard is defined, together with
the response and the condition at display initialization. Where pertinent, background
information on crew utilization isincluded.

KEYBOARD PROCESSING TABLE. A tabular listing of the characteritics of all keyboard
inputs. (See Section 3.4.5 for details).

CRT DISPLAY PROCESSING TABLE. A tabular listing of the characteristics of al dynamic
numeric/text display outputs. Thistableisthe specification for dynamic data. (See Section
3.4.6 for details).

ADDENDA. Additiona information for which there is no spacein the appropriate table, such
as conditions for output blanking, intensity, flash, branching, remote text, unique special
processing, input limit checks, or dynamic graphics formulation. The addenda are limited to
user interface support, as defined in Section 3.4.4. Two subsections are reserved for 1/0 Table
addenda descriptions. Subsection 4.X.1, Keyboard Processing Addendum, and Subsection
4.X.2, CRT Display Processing Addendum. These subsections follow the corresponding
keyboard and CRT display processing tables.

CRT DISPLAY BACKGROUND REQUIREMENTS, MISSION-DEPENDENT
CONSTANT TABLE. A tabular listing of mission—dependent background datain the form of
measurement stimuli identification numbers (MSID’S). The associated X,Y position values are
with respect to the origin being at the center of the CRT. For actual values, see JSC-19350,
STS Flight Software Initialization Load, for unigue mission requirements.

CRT DISPLAY BACKGROUND REQUIREMENTS, MISSION-INDEPENDENT
CONSTANT TABLE. A tabular listing of mission-independent I-LOAD constants.
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DELETED.

Standard Display Page.

A standard CRT page format depicts generic fields to be displayed on each display page caled up by an
operator. These fields and their functions are described as follows (see Figure 3.4.3-1 and Tables 3.4.3-1,
3.4.3-2, 3.4.3-3 and 3.4.3-4):

A.

B.

C.

Four—digit field used to designate the major OPS.
Three—digit field designating the specialist function which overlays the OPS.
Three—digit field identifying the display page which overlays OPS or SPEC.

Eighteen—character alphanumeric field reserved for the title of the page being displayed.
Depending upon the OPS, portions of the title may be dynamic.

A two—character field for displaying uplink activities (invoked by the GPC uplink switch). The
characters UL are displayed flashing.

One—character field which identifies the GPC that is driving the display page.

Twelve—character alphanumeric field which displays mission time (MT), either mission elapsed
time (MET) or GMT as specified on the time display, in days (3 digits)/hours (2 digits):minutes
(2 digits): seconds (2 digits).

Twelve—character alphanumeric field used to display CRT time (CRT Timer). Thisfieldis
driven by the source corresponding to the Magjor Function selection switch.

Three—character aphanumeric field used to display (BFS) when the BFS is the source of the
display. A stippled (dotted) background is used on the display format to highlight background
nomenclature and/or foreground data fields that are supported and driven only by BFS.

Fault messages, in alarm classes 2 through 5, are displayed on line 25. The format of the data
within the Message Line is different between PFS and BFS displays as defined below. Inthe
CRT Display Processing Tables which are common to PFS and BFS, the positions and lengths
for the Message Line for both PFS and BFS are shown (see Table 3.4.3-3). Class 5 messages
begin in column 1 for PFS and column 2 for BFS.

The Buffer Message Indicator is afour—character field on line 25 reserved for displaying the
total number of messagesin the queue waiting to be processed. The format of thisindicator is
“(XX)", and, if there are no messages waiting in the queue, these four characters will be blank.
The Buffer Message Indicator is aso known as the “ stacked message numeric”. The position
of the Buffer Message Indicator is different between PFS and BFS, and, in the CRT Display
Processing Tables which are common to PFS and BFS, the positions for the Buffer Message
Indicator for both PFS and BFS are shown (see Table 3.4.3-3).

Line 26 isreserved for the scratch pad line which is used to echo the keyboard entries made by
the crew and for display of DEU detected error messages.
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MAJOR FIELD MINOR
(14) FIELD
crRT |8 MESSAGE B | MESSAGE B |c| sLank GPC BLANK TIME BUFFER BLANK
o |t (10) L (4) [ 3) (5) (6) (8) MESSAGE 3)
@ |a A A |w INDICATOR
N N N (4)
K K K
(2) HH MM s sf(x x)
1] 2l s]a]s]s]7]8]o Jrolurfiz]salia]is]ie]i7]i8f10f20] 21| 22] 23] 24] 25| 26| 27| 28] 20| 30| 31] 32] 53] 34|35 36 [37| s8] 39]a0 | a1 a2 ] as| ae[ 45 a6 ] 4] 48] as]50] 51
FIGURE 3.4.3-0a. PFS Buffer Message Indicator
MAJOR FIELD MINOR
14) FIELD
CRT MESSAGE MESSAGE | 5 |c | BLAnk |6 BLANK TIME BUFFER
Bl o | (10) 8 ) A R (12) ®) MESSAGE
L (3) L L P L c INDICATOR
A A A (4)
N N N N
K K K K
() HH MM s slcx x )
1] 2l sl el s] 6] 7] 8]0 fofus]rz]1a]ia]is]ie|17]i8[10]20] 21|22 23| 24] 25| 26| 27| 28] 20| 30| 31 32] 53] 54|35 36 |37| s8] s0]e0 a1 ]az] as] ae] as| a6 ] a}es] as]50]51

FIGURE 3.4.3-0b.BFS Buffer Message Indicator
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(GPC)
V93X0048X

XX X DDD/HH:MM:SS\
XXX/DDD/HH:§M :SS

//:(XXX/XXX/XXX (UL)
A A V92X5032X
(TITLE)
DYNAMIC
(DIsp)  V93X0046X
(BFS)
V3X0044X
VO8X0015X
<E>(SPEC)
V3X0042X
<E>(OPS)
V93X0040X
(SPL)
(MESSAGE LINE) V93X0056X
V93X0050X
XX - -
\\\\> COXXX

(MT)

V91W1990C

(CRT TIME)

V91W1987C (GNC)
V91W1988C (SM)
V91W1989C (PL)

(BUFFER)

V93X0054X

(XX)

J

FIGURE 3.4.3-1. Standard Display Page
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Table 3.4.3-1.STANDARD DISPLAY PAGE (PFS) CRT DISPLAY PROCESSING

Seq CRT M/SID | Coord | ! Format n LSBT N E AT el Rl w[Add|  Source Nomenclature | =

: am E I |alalz|t|la|T|e|ala|n]| Ref

Signal Name M T |T|{n|E|E|[Ss|E|[N|D|N]|L T

N BILEVEL s |ulk N H E|lc|s
Xx|y|o|cHar| 1 o | Tyee s s RIH|T

001 | (OPS) vesxoox |2 |1 50 CHAR E ul OPS FUNCTION PAGE X
002 | (SPEC) voasxondx |7 |1 40 CHAR E ul SPEC FUNCTION PAGE X
003 | (DISP) vesxodx |10 | 1 40 DEC E ul DISPLAY FUNCTION PAGE X
004 | (UL) voxsosX |34 | 1 20 uL BLVL x |G ul UPLINK ACTIVITY IND X
005 | (GPC) vosxondsx |36 | 1 20 DEC E ul GPC DRIVER X
006 | (MT) valwieeoc |39 | 1 120 CHAR | DHMS A FCOS MISSION ELAPSED TIME X
007 | (CRT TIMER) volwiee7C |39 | 2 120 CHAR | DHMS A FCOS DISPLAY CRT TIMER.GNC X
008 *
009 *
010 *
011 *
012 *
013 *
014 *
015 *
016 *
017 *
018 *
019 *
020 *
021 *
022 *
023 *
024 *
025 *
026 *
027 *
028 *
029 *
030 *
031 *
032 *
033 *
034 *
035 *
036 *
037 *
038 | (MSGLINE) vosxoosox | 1 |25 440 CHAR G ul MESSAGE LINE X
039 | (BUFFER MSG) vo3xoosaX | 45 |25 40 CHAR G ul BUFFER MESSAGE INDICATOR | X
00 | (spL) voaxoosex | 2 |26 490 CHAR G ul SCRATCH PAD LINE X
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Table 3.4.3-2.STANDARD DISPLAY PAGE (BFS) CRT DISPLAY PROCESSING
| U S| B S | F R S L B | D C
Seq CRT M/SID | Coord | 1 Format N T nfefalr|E|RrR|w gg? Source Nomenclature R
] E | AlA z T|A T G|A|A]|N
SgnaIName M T |T|In|E|[E|lS|E|N|D|N]|L T
N BILEVEL S U | K N|H E|C S
X Y (@] CHAR 1 0 TYPE S S R|H T
001 (OPS) V93X 0040X 2 1 5.0 CHAR C MI OPS FUNCTION PAGE X
002 (SPEC) V93X 0042X 7 1 4.0 CHAR E MI SPEC FUNCTION PAGE X
003 (DISP) V93X 0044X 10 1 4.0 DEC E MI DISPLAY FUNCTION PAGE X
004 (uL) V92X5032X 34 1 20 UL BLVL X |G MI UPLINK ACTIVITY IND X
005 (GPC) V93X 0048X 36 1 20 DEC B MI GPC DRIVER X
006 (MT) V91W1990C 39 1 12.0 CHAR | DHMS A BOS MISSION ELAPSED TIME X
007 (CRT TIMER) V9o1w1987C 39 2 12.0 CHAR | DHMS A BOS DISPLAY CRT TIMER,GNC X
P A
o .
010 *
011 *
012 *
013 *
014 *
015 *
016 *
017 *
018 *
019 *
020 *
021 *
022 *
023 *
024 *
025 *
026 *
027 *
028 *
029 *
030 *
031 *
032 *
033 (MSG LINE) V93X 0050X 2 25 46.0 CHAR G MI MESSAGE LINE X
034 (BUFFER MSG) V93X 0054X 48 | 25 4.0 CHAR G MI BUFFER MESSAGE INDICATOR X
035 (SPL) V93X 0056X 2 26 49.0 CHAR G MI SCRATCH PAD LINE X
101 *
102 *
103 *
104 *
200 (BFS) V98X 0015X 35 2 30 CHAR X G MI BFSIDENTIFIER BFS X




Table 3.4.3-3.STANDARD DISPLAY PAGE (PFS/BFS) CRT DISPLAY PROCESSING

Seq CRT M/SID | Coord | 1 Format v SIEL TN El AT ElR|w|Add|  Source Nomenclature | €

: am E I |lalalz|t|alT|c|ala|[n]| Ref

Signal Name M T |[T{~n|E|E|S|E|N]|D|N]|L T

N BILEVEL s |ulk N H Elc|s
Xx|v|o|char| 1 o | Tvee s s RIH|T PES BFS

001 | (oPs) vesxomox |2 |1 50 CHAR E ul N/S OPS FUNCTION PAGE X
002 | (ops) vesxoMox |2 |1 50 CHAR c N/S M OPS FUNCTION PAGE X
003 | (sPEC) vasxondx | 7 |1 40 CHAR E ul MI SPEC FUNCTION PAGE X
004 | (DIsP) vesxoadx |10 | 1 40 DEC E ul MI DISPLAY FUNCTION PAGE X
005 | (L) voxsosX |34 | 1 20 uL BLVL x |G ul MI UPLINK ACTIVITY IND X
006 | (PO vosxonsx |36 |1 20 DEC E ul N/S GPC DRIVER X
007 | (cPo) vosxonsx |36 | 1 20 DEC B N/S MI GPC DRIVER X
008 | (T valwieeoc |39 |1 120 CHAR | DHMS A Fcos |Bos MISSION ELAPSED TIME X
009 | (CRT TIMER) vaiwieerc |39 | 2 120 CHAR | DHMS A Fcos |Bos DISPLAY CRT TIMER.GNC X
010 *
011 *
012 *
013 *
014 *
015 *
016 *
017 *
018 *
019 *
020 *
021 *
022 *
023 *
024 *
025 *
026 *
027 *
028 *
029 *
030 *
031 *
032 *
033 | (MSGLINE) voaxoosox |1 |25 440 CHAR G ul N/S MESSAGE LINE X
034 | (MSGLINE) voaxoosox | 2 |25 460 CHAR G N/S M MESSAGE LINE X
035 | (BUFFERMSG) vo3xoosax |45 |25 40 CHAR G ul N/S BUFFER MESSAGE INDICATOR | X
036 | (BUFFERMSG) vosxoosax |48 |25 40 CHAR G N/S M BUFFER MESSAGE INDICATOR | X
037 | (spL) vosxoosex | 2 |26 490 CHAR G ul MI SCRATCH PAD LINE X
101 *
102 *
103 *
104 *
200 | (BF9) veexoolsx |35 |2 30 CHAR X G N/S M BFS IDENTIFIER BFS | X
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Table 3.4.3-4.STANDARD DISPLAY PAGE (PFS/MEDS) CRT DISPLAY PROCESSING

Seq CRT M/SID | Coord | | Format sl ST RIS el 2o | Add|  Source Nomenclature g
: am E I |alalz|lio|a|T|e|lala|n]| Ref
Signal Name M T |[TINn|E|[O|Ss|E|[N|[D|N]|L T
N BILEVEL s |ulk R|H Elc|s
x|y|o|char| 1 o | Tvee s RIH|T
001 | (ops) vosxoodox |2 |1 50 CHAR E ul OPS FUNCTION PAGE
002 | (SPEC) vosxoodx | 7 |1 40 CHAR E ul SPEC FUNCTION PAGE
003 | (DISP) vosxooax |10 | 1 40 DEC E ul DISPLAY FUNCTION PAGE
004 | (UL) VO2X5032X |34 | 1 20 uL BLVL X |G ul UPLINK ACTIVITY IND
005 | (GPC) vosxodsX |36 | 1 20 DEC E ul GPC DRIVER
006 | (MT) volwigeoc |39 | 1 120 CHAR |DHMS A FCOS MISSION ELAPSED TIME
007 | (CRT TIMER) voiwiesrc |39 | 2 120 CHAR |DHMS A FCOS DISPLAY CRT TIMER,GNC
008
009
010
011
012
013
014
015
016
017
018
019
020
021
022
023
024
025
026
027
028
029
030
031
032
033
034
035
036
037
038 | (MSGLINE) voax00s0X |1 | 25 240 CHAR G ul MESSAGE LINE
029 | (BUFFERMSG) VO3X0054X |45 | 25 40 CHAR G ul BUFFER MESSAGE INDICATOR
o0 | (sPL) vosxoosex |2 | 26 490 CHAR G ul SCRATCH PAD LINE
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344 User Interface & MCDS/MEDS Interface Display Support Software.

Support software is available to convert basic types of stored data into the form, units, precision, and
intensity/color required for CRT or equivalent electronic displays. Where practicable, symbols and texts
are standardized for efficiency and economy of software utilization. For ageneral statement about MEDS
equivalency see section 3.1. These capabilities are summarized in the following subsections.

3441 Generic Data Types
Data to be displayed exists within the computer in the following types:

a CHARACTER STRINGS. Specific groups of characters represented by a string of bytes.
Each byte consists of a uniquely arranged, fixed number of bits (8), per a standard encoding
table.

b. DISCRETES OR BOOLEANS. Single bitsindicating which of two possible statesis current.

c. BOOLEAN STRINGS. Two or morerelated discretes, arranged in a string.

d. NUMERIC DATA. Binary representations of numbersin one of two possible forms:

1. Integers. Whole numbersin straight binary (least significant bit equal to unity).

2. Scalars. Numbersin floating binary form, with certain bits set aside to represent ascae
factor (analogous to scientific notation).

Either form may be single or double precision. Single precision utilizes up to one
computer word (32 bits). Double precision uses double words, with appropriate
subroutines.

34.4.2 Data Display Processing

Encoded characters are used to select the corresponding display character from the character generation
matrix. Pre—defined character strings for specia applications may be output as afunction of message
identifiers (e.g., dynamic portions of display titles).

Single discreteswill normally be displayed as bilevel data. Boolean strings are often displayed as
hexadecimal numbers; they are subdivided into 4-bit groups, with each group displayed as a hexadecimal
numeral. Numeric dataare normally converted to decimal form and edited to satisfy display format
specifications. Integers may also be displayed in hexadecimal form, and scalars may be converted to
integers for the same purpose. Conversion involves truncating or rounding off the fraction, with an
inherent lossin precision. Unit conversion can be accomplished on numeric data, when the engineering
units required for display are different than those applicable to the stored value. In afew instances, there
may also be some scaling required because of a bias or nonlinearity in the transducer providing the original
data. Such scaling islimited to athird degree polynomial:

y = A + Bx + Cx?+ Dx®

where some coefficients may be zero.
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3443

Standard Indicator Types

The following standardized types of indicators are available for display:

26

a SIGNSOR DIRECTIONS. Includesthe pairs shown in Table 3.4.4-1. For flight control

commands, the positive and negative values are as listed in the table. Polarities are reversed for
the outputs of the feedback transducers.

Table 3.4.4-1.Available Sets of Positive and Negative Indicators
Negative Vaues Positive Values
- (Blank)
- +
D U
L R

REMOTE TEXTS. Upto 100 texts, (e.g., STBY, OFF, OP) limited to four characters, stored
in and retrieved from a special remote text table (Table 3.4.8-1).

STATUSINDICATORS. Various single—character status symbols are available for display
either beside a parameter value or as a stand—alone status indicator. These symbols, displayed
a the double overbright intensity level, are shown below:

M ) ! L H ?

If an“M” isdisplayed as a status indicator beside a numerical parameter (mask or 1/O fault),
the parameter value is automatically blanked for system-evel and GNC displays; however, for
SM displays, the last valid datawill remain displayed. Exceptionswill be specifically defined.
Status information may be augmented by a remote text displayed in a separate column at the
normal intensity level (e.g., failuretype— ON, LK, OFF).

RESPONSE INDICATORS. An asterisk (*) may be driven beside an item number,

component, or signal/data path to indicate selection or deselection of the item by the keyboard, a
dedicated switch, or the computer. Remotetext (e.g., ACT) may be similarly displayed to
indicate a currently active sequence or operation. Either are displayed at the normal intensity
level.

CRT MESSAGES. Fault messages, in alarm classes 2 through 5, are displayed on the CRT
display message line. The format of the messagesis defined in Section 3.4.3. They are derived
from a 14—character major field and a 4—character minor field. The combinationisidentified in
the PFS by a 5—character numeric ID with the major field consisting of a 3—character decimal
value and the minor field consisting of a 2—character decimal value for flight software designed
through Release 18 or a 2—character hexadecimal value beginning with Release 19 design. The
combination isidentified in the BFS by a 3—character numeric decimal ID. The buffer message
indicator displays the number of messagesin queue. (CRT message requirements are specified
in Appendix A.)
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345 Keyboard Processing Table Coding Standards

Unless otherwise specified, 1eft or right justification of the following items within their respective columns
isnot required. Column locations should be selected to enhance readability and must be consistent
throughout a given display table.

Data Column Description
CRT SIGNAL NAME The exact parameter symbol used on the format background. Matrix

presentations require specification of the ordinate and abscissa symbols.
The appropriate item number isincluded.

M/SID NO. The parameter identification number aslisted in the MML. Where MML
numbers are not available, the formulation mnemonic may be used.

CHAR An entry intheform A.B, where A isthe total number of characters
possible in the input value including decimal point and sign. B isthe
number of characters following the decimal point (B = O for integer
values).

TYPE The format type of theinput quantity. Legal entriesinclude decimal
(DEC), hexadecimal (HEX), and software control (CTRL). CTRL isthe
same as discretes for the purpose of showing data type.

UNITS The units of an input decimal quantity. (See Table 3.4.6-1)

DK (BFS) An“X” entry in the column denotes that the BFS will listen to the PASS
KEYBOARD entries. Default isblank which denotes no BFS interface.
Note that any display with one or more "X"sin this column must be listed
in Table 3.10-1, "DEU Resident Format Index Table".

ITEM NO. The assigned ITEM NO's.

LIMITS A numerical entry (1 to 9 decima digit number inclusive of

MIN sign and decimal point) in the appropriate column shall

MAX specify the minimum and/or maximum boundaries not to be exceeded

when limit checking of the item entry is performed. An aternate method
to specify specialy formatted values and/or conditionsis to use the
keyboard addendum reference paragraph, i.e., as specified in the“ADD
REF" column provided in the table.

ADD REF The ADD REF column refers to an addendum paragraph defining
required logic or conditions.

An alphanumeric entry denotes additional processing is required on the
input quantity and the addendum paragraph which specifies the dependent
parameters, all possible conditions, and resultant desired action.
Processing is limited to User Interface and MCDS Interface support in
accordance with Section 3.4.7. (Codes A through Z, then 1 through 9).

DEST An alphanumeric code to designate the functional software module which
isto receive or take action on the input. Typical codes are asin Tables
3.4.7-1 thru 3.4.7-5.
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On displays that are used by the BFS, the destination field is divided and
coded as shown below:

DESTINATION
PFS BFS

LVL SEE TABLE
B 34.7-5

SEE TABLE
34.7-2

NOMENCLATURE An aphanumeric description of the input quantity. Where appropriate,

the MML nameis used.

CRT An X in this column shows that the MSID is coded as a display parameter
inthe MMDB/MAST II; no longer used.

3.4.6 CRT Display Processing Table Coding Standards

Unless otherwise specified, 1eft or right justification of the following items within their respective columns
isnot required. Column locations should be selected to enhance readability and must be consistent
throughout a given display table.

Data Column Description

CRT SIGNAL NAME The exact parameter symbol used on the format background. Matrix
presentations require specification of the ordinate and abscissa symbols.

The appropriate item number isincluded.

M/SID NO. (1-12) The parameter identification number as listed in the MML. Where MML
numbers are not available, the formulation mnemonic may be used and

optionally denoted by parenthesis.

NOTE: On SM OPS-2 displays, a“C" in the eleventh column indicates that the
parameter status indicator isto be driven by the FDA class 2 limit
sensing. If this column isblank, the parameter statusindicator isdriven
by the FDA class 0, 3 or 4 limiting sensing. Thisisonly required for
concurrent limit sensing.

COORD The CRT field grid location of the left-most character of the parameter.
X (13-16) The X denotes column (1-51) and the Y denotesrow (1-26). If greater
Y (17-20) resolutionisrequired, a 1024 x 731 (X, Y) CRT addressable unit grid

ITEM NO. (BFS)

28

can be used. If the 1024 x 731 grid is used, the coordinates specify the
center of the character. The 1024 x 731 grid is denoted in the table by
specifying an A after the Y numerical entry. Both entries should be right
justified in their respective columns.

BFS Utilization only. An asterisk in the column denotes (21,22) an analog
symbol i.e. variable coordinates. The actua runtime values will be
generated by the associated display interface processor. AVIS outputs an
individual FCW output instruction (FOVI) to expedite them.



FORMAT

FORMAT
BILEVEL
1 (27-30)
0 (31-34)

FORMAT
TYPE

UNITS (39-43)
STATUS (44)
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An entry in the Form A.B, where A isthe total number CHAR (23-26) of
charactersin the data value including decimal point and sign. All decimal
values are assumed to include sign whether the sign is displayed or
suppressed. B isthe number of characters to the right of the decimal (B =
O for integer values).

Thetext displayed for the 1 and O state of bilevel parameters. Thetext is
coded right justified. 0 (31-34)

The format type of the datavalue. Legal entriesinclude various (VAR),
(35-38) hilevel (BLVL), hexadecimal (HEX), binary (BIN), decimal
(DEC), remate text (RTXT), character string (CHAR), and status
(STAT) (also see STATUS below).

The units of displayed decimal values. (See Table 3.4.6-1)

Where status checking is performed on a displayed parameter, a blank
location for the parameter statusindicator (PSI) is alowed immediately to
the right of the parameter value on the generic format. Stand—alone,
single character statusindicators are also utilized. If asingle MML
number (or mnemonic) is utilized for a parameter and its associated

status, an X entry isrequired. Where separate MML numbers are
utilized, and for stand—al one status,the entry of “STAT” inthe FORMAT
TYPE isrequired and the X entry is not used for the status.

A numeric entry (1-9)(right justified) in the ADD REF column, indicates
that additional information for status processing isto be found in the
addenda. The code provides areference to the example addendatable
shown below. The column marked CODE isthe digit that would appear
inthe ADD REF column. If the ADD REF columnis blank, the default
status processing is to be used as shown on DEFAULT line.

SM Displays Not Using Preprocessor

CODE PSI SYMBOLS NOTE: Whenan“M" is

B (Default) 11T HL M B displayed for missing

1 M B data, the last value of

2 HLM ¥ the associated data

3 l M B shall be displayed

4 | ] unless specified
otherwise
B = blank
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BLANKING (45)

SIZE (46)

INTENSITY (47)

COLOR (47)

FLASH (48)

UPDATE RATE
(49-50)

30

Other Displays
CODE PSI SYMBOLS NOTE: Whenan“M" is
B (Default) l M B displayed for missing
1 T M ] data, the last value of
2 1 M ] the associated data
3 | ¥ shall be displayed
4 1 B unless specified
5 l ? B otherwise
6 Lo B B = blank
7 M B
8 ! 2 M B
9 ? M B

Neither of these example addenda tables appliesto the reconfigurable,
preprocessor generated displays described in JISC-19478 (PM Level C
FSR) and JSC-19590 (SM Level C FSR).

An X entry denotes the parameter valueis to be blanked upon some
condition. The ADD REF column refers to an addendum paragraph
defining the condition. Default is no blanking.

An entry to specify the character sizeto be used. An X denoteslarge size.
Default is normal size.

An entry to specify theintensity level of the parameter value. An X
denotes double overbright intensity (4 times normal intensity). If X is
specified, the ADD REF column refers to an addendum paragraph
defining the conditions. Default is normal intensity. All single—character
status indicators are automatically driven double overbright (4 times
normal intensity), and an “ X" entry is not required. For equivaent MEDS
information see section 3.1.

A numeric entry to specify the MEDS color pallet entry to use. Default is
default green (color 40). All single-character statusindicators are
automatically driven default yellow (color 54), and anumeric value is not
required. See Section 3.1 for equivalent MEDS information. Colors
specified in thisfield are defined in the MEDS Intergrated Display
Processor (IDP) Software Requirements Specification (SRS),
MGO070100A 1012E2.

An X entry denotes the parameter value isto FLASH upon some
condition. The ADD REF column refers to an addendum paragraph to
define the condition. Default is no flash.

The rate at which the parameter is updated
onthe CRT. Itiscoded asfollows:



SIGN (51)

LEADING Os (52)

BRANCHING (53)

DWNLST
ADD REF (55-58)

SOURCE (59-70)
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A = Onceevery 960 ms F = Once every 480 ms (once every
B* = Onceevery 1920 ms 320 msin the BFS)
C = Onceevery3840ms  G=Asgenerated or input (applicable
D = Onceevery 7680 ms to uplink activity indicator only)
E = Ondemandonly,
noncyclic

Note: “A” code for mission and CRT timeis once per second by the

DEU.

B* isthe default option (when left blank)

Note: Selection of the “On-Demand” (E) update rate for GN& C, Systems
Software (SSW), and the Vehicle Utility (VU) software areas treat the on-
demand update requirement as meaning; Update the parameter on the
display whenever it changes, either viaitem entry or by some other non-
display process. The SM and RMS areas treat the on-demand
reguirement as meaning; Update the parameter on the display whenever it
changes viaitem entry only.

An X entry denotes the + sign isto be displayed for decimal values.
Default isno + sign displayed.

An X entry denotes leading O characters are to be displayed for decimal
and hexadecimal values. Default isho leading zeros.

An X entry denotes that display related branching is required on this
parameter. The ADD REF column refers to the addendum to define the
conditions. Default isno branching.

Not used.

An alphanumeric entry (left justified) denotes that additional processingis
required on the parameter and the addendum paragraph which specifies
the dependent parameters, al viable conditions, mechanization, and the
corresponding desired output. Processing islimited to User Interface and
MCDS Interface support in accordance with Section 3.4.3. (Codes A
through Z) (See status for coding convention for this column.)

An alphanumeric code to designate the functional software module which
providesthe parameter. Typical codes are as defined in Tables 3.4.7-1
thru 3.4.7-5.

On displaysthat are used by both the PFS and BFS, the source field is
divided and coded as shown below:

SOURCE
PFS BFS
LVL SEE TABLE
B 34.7-5
SEE TABLE
34.7-2
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NOMENCLATURE

CRT

32

An alphanumeric description of the displayed parameter. Where
appropriate, the MML description is used.

Measurement coded in MMDB/MAST I1; no longer used.
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Table 3.4.6-1. ENGINEERING UNITS FOR DECIMAL VALUES

ENGINEERING UNIT DATA COLUMN CODE
Amperes AMPS
Counts CTS
Days D or DAYS
Days/Hours/Minutes/Seconds DHMS*
Degrees DEG
Degrees Celsius DEGC
Degrees Fahrenheit DEGF
Degrees Per Second DPS

Feet FT

Feet Per Second FPS

Feet Per Second Per Second FPS2

gs G

Hours H or HRS
Inches INS
Inches Of Mercury IN-HG
Kilo Feet KFT

Kilo Feet Per Second KFT/S
Kilo Hertz KHZ

Kilo Watts KW
Micro-g's uG
MilliAmperes MAMP
MilliGrams Per Cubic Meter MG/M3
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Table 3.4.6-1. ENGINEERING UNITS FOR DECIMAL VALUES

ENGINEERING UNIT DATA COLUMN CODE

MilliRadians Per Second MRS
MilliVolts Direct Current MVDC
Minutes M or MINS
Nautical Miles NM
Percent PCT
Pounds LBS
Pounds Per Hour LB/HR
Pounds Per Square Foot PSF
Pounds Per Square Inch Absolute PSIA
Pounds Per Square Inch Gauge PSIG
Pounds Per Square Inch Per Minute PSI/M
Pounds Per Square Inch Per Second PSI/S
Seconds Sor SECS
Various VAR
Volts VOLT
Volts Direct Current VDC
Watts WATT

*D, H, M, S may be used in various combinations to indicate Days, Hours, Minutes, Seconds

34.7 Typical Source/Destination Codes

The codes listed below for each display category are representative entries in the SOURCE column of CRT
display processing tables and the DEST column of keyboard processing tables. Each fidd is normally
limited to six characters, or an addendum reference may be utilized.

The representative codes shown in Table 3.4.7-1 are listed by Sys Software Level A CPDS SS-P-0002—
170 paragraph number, where applicable.

The representative GN& C codes shown in Table 3.4.7-2 are listed by GN&C Level B CPDS SS-P-0002—
510 paragraph number, where applicable. In certain cases, the same code is used for closely related
subfunctions and shown for two or three paragraph numbers.
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The representative VU codeslisted in Table 3.4.7—4 arelisted by VU or GN& C Level B paragraph

number, where applicable and available.
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Table 3.4.7-1. Source/Destination Codes for Systems Display Interfaces
Level A Para Code Source/Destination Description
PFS BFS

N/A FOP Fault Output Processor

N/A Ml MCDS Interface

N/A DEU Display Electronics Unit

N/A MEM Memory

5.9.1 FSP Fault Summary Page

5.9.2 ™ Time Management

5.9.3 GPC GPC Memory

594.1 DPS DPS Utility

5.9.4.2 BUS GPC/BUS STATUS

Table 3.4.7-2. Source/Destination Codes for GN& C Interfaces *

LEVEL
FSSR B Code Source/Destination Description

N/A Ml MCDS Interface

N/A FCOS Flight Computer Operating System

N/A HDWR Hardware

N/A KYBD, KB Computer Keyboard

N/A CRT Cathode Ray Tube/ Display
02 41 ASC 1STG GUID Ascent First Stage Guidance
02 4.2 ASC 2STG GUID Ascent Second Stage Guidance
02 4.3 ORB INSGUID Orbit Insertion Guidance
02 4.4 PW RTLSGUID Powered Return—To-Launch Site Guidance
03 4.7 ORB GUID On-Orbit Guidance
01 4.8 ENT GUID Entry Guidance
01 49 TAEM GUID Termina Area Energy Management Guidance
01 4.10 A/L GUID Autoland Guidance
02 4.13 AOA/ATOTGT Abort—-Once-Around/Abort—To-Orbit Targeting
14 4.17 GPS SOP GPS Subsystem Operating Program
04 4,18 GPS REF STATE GPS Reference State Processing

PROC
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Table 3.4.7-2. Source/Destination Codes for GN& C Interfaces *
LEVEL

FSSR B Code Source/Destination Description

05 4.19 ASC UPP Ascent User Parameter Processing

05 4.20 RTLSUPP Return-To-Launch Site User Parameter Processing

04 4.21 GPSRCVR STATE | GPS Receiver State Processing

PROC

06 4.22 ORB UPP On—Orbit User Parameter Processing

04 4.23 ENTRY UPP Entry User Parameter Processing

04 4.24 TAEM UPP Terminal Area Energy Management User Parameter
Processing

4.25 A/L UPP Autoland User Parameter Processing

09 4.35 ORB DAP ON-Orbit Digital Autopilot

07 4.36 AEROJET DAP Aerojet Digital Autopilot

13 4.38 IMU INT PROC Inertial Measurement Unit Inertial Processing

15 4.39 ADTA SOP Air Data Transducer Assembly Subsystem Operating
Program

16 4.46 ELVN PFB SOP Elevon Position Feedback Subsystem Operating
Program

16 4.47 RUD PFB SOP Rudder Position Feedback Subsystem Operating
Program

16 4.48 SB PFB SOP Speedbrake Position Feedback Subsystem Operating
Program

16 4.49 BF PFB SOP Body Flap Position Feedback Subsystem Operating
Program

15 451 BF SLEW SOP Body Flap Slew Command Subsystem Operating
Program

16 4,52 HYD SYS SOP Hydraulic System Subsystem Operating Program

15 454 THC SOP Trandation Hand Controller Subsystem Operating
Program

16 4.64 OMSTVCCMD Orbital Maneuvering System Thrust Vector Control

SOP Command Subsystem Operating Program

16 4.65 OMSTVCFB SOP | Orbital Maneuvering System Thrust Vector Control
Feedback Subsystem Operating Program

14 4.66 STAR TRCK SOP Star Tracker Subsystem Operating Program

10 471 SF Selection Filtering

10 4.72 IMU RM Inertial Measurement Unit Redundancy Management

10 4.87 RHC FDIR Rotational Hand Controller Fault Detection,
| dentification, and Recovery

10 491 RCSRM Reaction Control System Redundancy Management
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Table 3.4.7-2.Source/Destination Codes for GN& C Interfaces *

LEVEL
FSSR B Code Source/Destination Description
10 492 OMSRM Orbital Maneuvering System Redundancy
Management
09 4.97 ORB ATT PROC On-Orhit Attitude Processing
26 4101 | OMS/RCSQTY Orbit Maneuver System To Reaction Control System
GUAGING Quantity Gauging
26 4102 | RCSQTY MON Reaction Control System Quantity Monitor
20 4,107 | SPI PROC Surface Position Indicator Processing
20 4110 | GAX Guidance, Navigation, & Control Annunciation
Interface
26 4,115 | SRB SEP SEQ Solid Rocket Booster Separation Sequencer
04 4124 | ENT SITELOOKUP | Entry Site Lookup
06 4126 | ORB/RND NAV On-Orbit/Rendezvous Navigation
06 4148 | ORB/RND NAV Onorbit/Rendezvous Navigation Sequencer
SEQ
20 4150 | ENT DIP Entry Display Processing
20 4154 | VERT SITDIP Vertical Situation Display Processing
03 4158 | ORB MNVR DIP Orbit XXXXX Maneuver YYYYY Display
Processing
20 4160 | XXXXXX TRAJDIP | XXXXXX Trajectory Display Processing
26 4161 | VENT CNTL SEQ Vent Door Control Sequencer
15 4171 | 3-AX RHC SOP Three-Axis Rotational Hand Controller Subsystem
Operating Program
08 4176 | ADP Ascent DAP
10 4180 | GN&C SW PROC Guidance, Navigation, & Control Switch Processing
26 4,182 | OMSFIRE SEQ Orbital Maneuvering System Firing Sequencer
26 4184 | ABT OMS/IRCS Abort Orbital Maneuvering System-To—Reaction
CONN Control System Interconnect Function
26 4,185 | RCS/RCS XFEED Reaction Control System—To—Reaction Control
System Crossfeed Function
08 4201 | TRANSDAP Transition Digital Autopilot
20 4,206 | ASCDIP Ascent Display Interface Processor
(BFS Only)
13 4.208 | IMU ORB A/CAL Inertial Measurement Unit On—Orbit
Align/Cdlibration
03 4.210 | ASCMNVRDIP Ascent XXXXX Maneuver YYYYY Display
Processing
03 4211 | DEORB MNVR DIP | Deorbit XXXXX Maneuver YYYYY Display

Processing
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Table 3.4.7-2. Source/Destination Codes for GN& C Interfaces *

LEVEL
FSSR B Code Source/Destination Description
03 4.213 | UNIV POINT PROC | Universa Pointing Processor
20 4218 | RTLS2DIP Return To Launch Site Tragjectory 2 Display

Processing (BFS Only)
08 4226 | AIEATT PROC Ascent/Entry Attitude Processing
14 4229 | RR SOP Rendezvous Radar Subsystem Operating Program
16 4232 | HYD THERMAL Hydraulic Thermal Conditioning
COND
05 4.238 | ASC SITELOOKUP | Ascent Site Lookup
07 4248 | PTI Program Test Input
20 5.3 GPS STATUS SPEC | GPS Status Specidist Function
20 5.7 HORIZ SIT SPEC Horizontal Situation Specialist Function
09 5.8 ORB DAP CONFIG | Orbita DAP Configuration Specialist Function
SPEC
03 5.10 ORB TGTING SPEC | Orbit Targeting Specialist Function
20 5.16 RM/RCS SPEC Redundancy Management/Reaction Control System
Specidist Function

20 5.19 RM/ORB SPEC Redundancy Management Orbit Speciaist Function
20 521 OVERRIDE SPEC Override Speciaist Function
03 5.24 REL NAV SPEC Relative Navigation Specialist Function
20 5.25 CNTLS SPEC Controls Specialist Function
20 5.26 ASC BRG SPEC Ascent Bearing Specialist Function
20 5.27 ENT BRG SPEC Entry Bearing Specialist Function

DIP  —Display Interface Processing

DAP —Digital Autopilot

GD  —Guidance

NAV —Navigation

RM  —Redundancy Management

SOP - Subsystem Operating Program

FDIR —Fault Detection, Isolation and Recovery

*

For displaysthat are common to the BFS, the level B paragraph number will be used.

The abbreviated Level C FSSR document number is shown to provide signal traceability.
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Table 3.4.7-3. Source/Destination Codes for System Management (SM) Interfaces

Level B Para Code Source/Destination Description
N/A Ml MCDS Interface
N/A Ol SMM Operational Instrumentation Subsystem Measurement
Management
N/A PCM Pulse Code Modulation
N/A FDA Fault Detection and Annunciation
511 ™ Table Maintenance
514 AM Antenna Management
515 PBD Payload Bay Door
5.1.12 GPCF GPC Payload Command Filter
5.1.13 GPCF GPC Payload Command Filter
5.1.14 GPCF GPC Payload Command Filter

The representative SM codes shown in Table 3.4.7-3 arelisted by Level B CPDS SS-P-0002—
580 Paragraph number, where applicable.
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Table 3.4.7-4.Source/Destination Codes for Vehicle Utility (VU) Interfaces

Level B Para
GN&C VU Code Source/Destination Description
N/A ul USER Interface
N/A SS System Software
N/A FDI Fault detection and identification
N/A PFB Position feedback
4.2 GPC/BTU General purpose computer/bus terminal unit
4.3 SST Sensor self test
4.4 CsL Computer status lights
45 TFL Telemetry format load
4.6 HDA Housekeeping data acquisition
49 GCAL Gyro calibration
4.10 ATT DET Attitude determination
411 GC Gyro compassing
4.11A IP Inertial processing
4.11B PP Platform positioning
4.13 DDC Dedicated display checkout
4.14 MSLT Mode sequence lights test
4.19 ADT Aerosurface drive test
4.30 NWSC Nosewhed Steering Checkout
471 SF Selection filtering
4171 RHC SOP 3-Axis rotation hand controller SOP
4.180 SW PROC GN& C switch processing
TCS Test control supervisor
RM/CNTL Redundancy management/controllers
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Table 3.4.7-5. Source/Destination Codes for Backup Flight Software Interfaces

BFS PRD
BSS GNC SEQ Code Source/Destination Description
N/S Not Supported
BOS Backup Operating System
CRT Cathode Ray Tube/ Display
KYBD, KB Computer Keyboard
Ml MCDS Interface
GAX GN& C Annunciation Interface
DOP1 Maneuver Display Output Process or (DOP)
DOP 2 Entry DOP
DOP3 Vertica Situation DOP
DOP4 Horizontal Situation DOP
DOP5 Ascent DOP
DOP 6 RTLS TRAJDOP
PBD SQ Payload Bay Door Sequence
3231 ASC GD Ascent Guidance
3.2.33 ENT GD Entry Guidance
3233 TAEM G TAEM Guidance
322 NAV Navigation
322352 STELK Site Lookup
3.24.3 A DAP Ascent Digital Auto—Pilot
3.24.4 T DAP Transition Digital Auto—Pilot
3.245 D DAP Descent Digital Auto—Pilot
3231 PFG Powered Flight Guidance
3251 ATT P Attitude Processor
3.25.2 ADTA Air Data Transducer Assembly Hardware Interface
Program
3.254 SBPFB Speed Brake Position Feedback HIP
3251 EULER Euler Angle Attitude Processor
3231 MNVR OMS Maneuver Display Interface Processor
3255 TVCCMD OMS Thrust Vector Control Command HIP
3254 TVCFB OMS TV C Feedback HIP
3231 VG CMP Vel ocity-to—-be-gained Computation
3231 OMSGD OMS Guidance
3.2.3.10 RNGLS Time-to—Entry—Interface
Range-to-Landing-Site Computation
32524 GPSINPUT | GPSInput HIP
3255 RCS PM RCS Pressure Monitor HIP
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Table 3.4.7-5. Source/Destination Codes for Backup Flight Software Interfaces

BFS PRD
BSS GNC SEQ Code Source/Destination Description
3254 ELPFB Elevon Position Feedback HIP
3254 RUDPFB Rudder Position Feedback HIP
3254 ELDPFB Elevon Delta Pressure Feedback HIP
3.36.2 SRB SQ Solid Rocket Booster Sequencer
3.3.64 ET SEP External Tank Separation Sequencer
3.36.1 SEQCN Sequencing Controller
3.3.6.9 RCSQ RCS Quantity Gauging
3.3.116 | MPSHE MPS He Suppress Monitor Sequence
SM
3.25.1 Ol SMM Systems Management Limit Comparison
3.6.4 SBAND Uplink/Display Interface
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Table 3.4.8-1 lists the remote texts that have been identified for STS. Direction indicators and single
character status symbols areincluded. Integers displayed as dynamic characters for item or module
identification are not listed. Thistableisfor reference only; required remote texts are specified in the CRT

Processing Table and Addenda for applicable displays.

Table 3.4.8-1.STS Display Remote Text
Text Definition

ALPHABETIC
A TDRS A Target, Aft
ACT Active
AFT Aft
B TDRS B Target
BAD BAD (Data, etc.)
BATT R/P battery voltage low
BDA Bermuda Island
BIT Built-In-Test in progress
BITE Built-n Test Equipment
BSY Busy
B/U Backup
BYP Bypass
CAN Canberra, AustraliaDSN Site
CL Close(d)
CPLT Complete
CTS Colorado Springs RTS Site
D Down
DATA Data (transmittal)
DEP Deploy
DFR Dryden Flight Research Center, CA STDN Site
DGF Data Good Fail
DGS Diego GarciaRTS Site
DOWN Down
D/VO Data/Voice (transmittal)
E East Longitude
ENA Enable(d)
ERR Error
F Forward
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Table 3.4.8-1.STS Display Remote Text
Text Definition
FAIL Fail(ed)
FWD Forward
FF Free Fall
FS Fail Safe
G Gravity (Acceleration Unit)
GDX Goldstone, CA DSN Site
GNC Guidance Navigation & Control
GOOD Good (Status)
GTS Guam RTS Site
HALT Halt
HI High
HT Target Radius
HTS Kaena Point, HA RTS Site
INH Inhibit
INIT Initialization (mode)
INS (GPS aided Navigation submode)
IP In Process/Progress
IT Undefined
JsC Johnson Space Center Engineering Site (ESTL)
L Left Below Lower Limit
LEFT Left
LK Leak
LL Lower Left (Quad Antenna)
LO Lower (Hemi Antenna), low
LOAD Load in Progress, Loading Flag
LOCK Locked
LOOP Loop (Recorder)
LOOPB LoopB
LR Lower Right (Quad Antenna)
M Missing (Data) Masked (Data)
MAD Madrid, Spain
MIL Merritt Island, Florida
MIN Minimum (Entry Point)
MNA Main DC Bus A
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Table 3.4.8-1.STS Display Remote Text

Text Definition

MNB Main DC Bus B

N/A Not Applicable

NFS Northrop Field Strip

NHS New Boston, NH RTS Site
NO No Violation

NOLK Not Locked

OCE Ocean Color Experiment
OFF Off, Fail Off (Failureto Fire)
OK OK

ON On, Fail On (Runaway Jet)
OP Open

OPF Orbiter Processing Facility
OPR Operator

oTS Oakhanger AFB, England RTS Site
PAD Launch Pad

PB Playback

PB—P Playback—Parallel

PDL New Smyrna Beach, Florida
PL Payload

PORT Portside

PRI Primary

PT Pitch Trim

PVA (GPS unaided Navigation submode)
R Right

RCDA Record Seria A

RCDB Record Serial B

RCDP Record Parallel

RD Rudder

RDY Ready

RGHT Right

RN Undefined

RPF Receiver/Processor (R/P) failure
RSET Reset

RUN Running, Load in Progress
S STDN or SGLS ground site
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Table 3.4.8-1.STS Display Remote Text

Text Definition

SB Synchronization Bit

SM System Management

SMIR Shuttle Multi—Spectral Infrared Radiometer
SMRD Spin Motor Rotation Detector
SPR Spare

STA (GPS Prelaunch Standby Navigation submode)
STBD Starboard

STBY Standby

STO Stow

STOP Stopped

SX Undefined

T Temperature or Time

TA To Apogee

TC To Circular (Orbit)

TEST Test (mode)

TP To Perigee

U Up

UL Upper Left (Quad Antenna)

uUpP Upper (Hemi Antenna), Uplink
UR Upper Right (Quad Antenna)
VAB Vertica Assembly Building
VTS Vandenberg AFB, CA RTS Site
w West Longitude

W/B Water Boiler

WLP Wallops Idand, VA

YES

Yes, Violation Exists
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Table 3.4.8-1.STS Display Remote Text

Text Definition
SYMBOLS
* Selected, Desdlected, Active
_ Underscore
# Pounds or Numbers
B Blank
- Negative
+ Positive
? Dilemma (Miscompare)
1 Above, Upper Limit
! Failed, Below Lower Limit
ALPHANUMERIC
Al Undefined
A2 Undefined
A3 Undefined
G1 GNCOPS 1
G2 GNC OPS 2
G3 GNC OPS 3
G6 GNC OPS 6
G8 GNC OPS 8
G9 GNC OPS 9
PO PL OPS9
S2 SM OPS 2
S9 SM OPS 9
1A PAYLOAD RETENTION FITTING
1B PAYLOAD RETENTION FITTING
1C PAYLOAD RETENTION FITTING
2C PAYLOAD RETENTION FITTING
3A PAYLOAD RETENTION FITTING
3B PAYLOAD RETENTION FITTING
4A PAYLOAD RETENTION FITTING
4B PAYLOAD RETENTION FITTING
4C PAYLOAD RETENTION FITTING
5C PAYLOAD RETENTION FITTING
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Table 3.4.8-1.STS Display Remote Text

Text Definition
NUMERIC

1/2 ONE & TWO
0 ZERO

1 ONE
2 TWO
3 THREE
4 FOUR
5 FIVE
6 SIX

7 SEVEN

8 EIGHT

9 NINE

10 TEN

11 ELEVEN

12 TWELVE

13 THIRTEEN

14 FOURTEEN

18 EIGHTEEN

19 NINETEEN

20 TWENTY

21 TWENTY-ONE
22 TWENTY-TWO
23 TWENTY-THREE
24 TWENTY-FOUR
25 TWENTY-FIVE
26 TWENTY-SIX

27 TWENTY-SEVEN
28 TWENTY-EIGHT
29 TWENTY-NINE
30 THIRTY

31 THIRTY-ONE
32 THIRTY-TWO
33 THIRTY-THREE
34 THIRTY-FOUR
35 THIRTY-FIVE
36 THIRTY-SIX

37 THIRTY-SEVEN
38 THIRTY-EIGHT
39 THIRTY-NINE
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Table 3.4.8-1.STS Display Remote Text

Text Definition
40 FORTY
41 FORTY-ONE
42 FORTY-TWO
43 FORTY-THREE
44 FORTY-FOUR
45 FORTY-FIVE
46 FORTY-SIX
47 FORTY-SEVEN
48 FORTY-EIGHT
49 FORTY-NINE
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35 DISPLAY PARAMETER UPDATE RATES

Each display is completely generated on the first cycle after an on—demand condition is satisfied. The on—
demand conditions include completion of acalling request, completion of atransfer request, execution of
RESUME, release of afrozen display, and completion of an ITEM input. After display generation, cyclic
parameters are updated at rates as specified in the output tables for the individual displays. The
parameters which are common to al displays are updated uniformly as specified in the CRT processing
tables.

Current and predicted conditions on the anaog displays may be updated each 320 ms, if specified in the
CRT display processing tables. For BFS, see BSS PRD (MG038101) Section 3, the paragraph entitled
“Display Support” for additional Displays update criteria.

3.6 DISPLAY STRUCTURESAND ORGANIZATION

This section describes the structures and organization of the CRT display formats and the numbering
systems used for the STS set.

3.6.1 OPS Format Numbering System

A B _C D

I— Page No. 1 (ALWAYS)

Major Mode No. 00-99

OPS 0-9

FIGURE 3.6.1-1. OPS Format Numbering System

3.6.2 OPS Organization

The information shown in the OPS section includes the following items:
a. Page number asit appearsin the top left corner of the CRT.

b. Name of the mgjor mode.

c.  Number representing the operational sequence.

d. Magor mode number.

e. CRT display name.

f. Availability—Coded for OPS 1 through 9 or all which show that the CRT display function isavailable
in the particular OPS load.
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3.6.3 Specialist (SPEC) and Display (DI SP) Organization
Theinformation shown in the SPEC or DISP section includes the following:

a. Page No. —the number used for the calling of a SPEC or DISP function:
SPEC XXX PRO

b. Display function —the generic name of the CRT display.

¢. Function type — coded as SPEC or DISP

d. Availability — coded for OPS 1 through 9, BFS, or ALL which show the CRT display functions
availablein that particular OPS sequence load.

3.6.4 Display Availability

This paragraph includes Table 3.6.4-1 for the STS Operations software. The Tableisamatrix which
includesthe following information: CRT page no., and OPS sequence memory configuration information
which lists the displays availability by page number. A correlation is provided between GPC memory
configurations, Operation Sequence (OPS), and the major functions of GNC, PL, SM and BFS. OPS page
numbers are identified by four digit numbers, both SPEC and DI SP page numbers are identified by three
digit numbers. The page number assignments in each table are requirements; al other data are for
information only.
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Table 3.6.4-1.CRT PAGE NO., OPSAND MEMORY CONFIGURATION CORRELATION PFS/BFS STS OPERATIONS SOFTWARE
GUG3/G6 PFS BFS
G2/G8/G9/S2/P9 —* l

3 OPS SEQUENCE 0 O GUG6 | G2 G3 S2 | A | P9 G8 | G9 G, | GVG6 | G3 | SMO
Memory

Page Configurations 1 2 3 4 5 6 7 8 9

0001 | GPC MEMORY X X

0001 | BFSMEMORY X

0001 | THERMAL (6) X

1011 | (LAUNCH) TRAJ1 X

1021 | (ASCENT) TRAJ1 X/

(RTLS) TRAJ1 X/
(ATO) TRAJ1 X/

1031 | (ASCENT) TRAJ2 X/
(TAL) TRAJ2 X/
(ATO) TRAJ2 X/

1011 | (LAUNCH) TRAJ1 X/

1021 | (ASCENT) TRAJ1 X/

(RTLS) TRAJ1 X/
(ATO) TRAJ1 X/
1031 | (ASCENT) TRAJ2 X/
(TAL) TRAJ2 X/
(ATO) TRAJ2 X/

1041 | (OMS1) MNVR (EXEC) X/ X/
(ATO 1) MNVR (EXEC) X/ X/
(AOA 1) MNVR (EXEC) X/ X/

1051 | (OMS2) MNVR (EXEC) X/ X/
(ATO 2) MNVR (EXEC) X/ X/
(AOCA ) MNVR (TRANYS) X/ X/

ST S 83-0020V 1-34
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Table 3.6.4-1.CRT PAGE NO., OPS AND MEMORY CONFIGURATION CORRELATION PFS/BFS STS OPERATIONS SOFTWARE
GLUG3/G6 PFS BFS
G2/GB8/G9/S2/P9 —* l

3 OPS SEQUENCE 0 O GlUG6 | G2 G3 2| A | P9 G8 | G9 G, | GI/G6 | G3 | SMO
Memory
Page Configurations 1 2 3 4 5 6 7 8 9
1061 | (OMS2) MNVR (COAST) X/ X/
(ATO 2) MNVR (COAST) X/ X/

2011 | ANTENNA X

2011 | UNIV PTG X

2021 | PL BAY DOORS X

2021 | (ORBIT) MNVR (EXEC) X

3011 | (DEORB) MNVR (COAST) X X

3021 | (DEORB) MNVR (EXEC) X X

3031 | (DEORB) MNVR (COAST) X X

3041 | ENTRY TRAJ1 X X
ENTRY TRAJ2 X X
ENTRY TRAJ3 X X
ENTRY TRAJ4 X X
ENTRY TRAJ5 X X

3051 | VERTSIT1 X X
VERT SIT 2 X X

4011 | ANTENNA X

4021 | PL BAY DOORS X

6011 | RTLSTRAJ2

/ X
6011 | (RTLS) TRAJ2
/ X
6021 | VERTSIT1
/ X / X




Table 3.6.4-1.CRT PAGE NO., OPSAND MEMORY CONFIGURATION CORRELATION PFS/BFS STS OPERATIONS SOFTWARE

G1/G3/G6 PFS BFS
G2/G8/G9/S2/P9 —* l
(3) OPS SEQUENCE 0 O GUG6 | G2 G3 2 | 4| P9 G8 | &9 G, | GUG6 | G3 | SMO
Memory
Page Configurations 1 2 3 4 5 6 7 8 9
6031 | VERTSIT1
/X /X
VERT SIT 2
/X /X
8011 | FCS/DED DISP C/O X
9011 | MASSMEMORY R/W X
9011 | GPC MEMORY X
000 GPC MEMORY X X X I X[ X X X X X X X
000 BFSMEMORY (6) X X I X[ X X
001 DPSUTILITY X X I X[ X X X X X X X
002 TIME X X X X X X X
006 GPC/BUS STATUS X X I X[ X X X X X X X
018 GNC SYSSUMM 1 X I X[ X X X X I X[ X
019 GNC SYSSUMM 2 X X X I X[ X
020 DAP CONFIG X
021 IMU ALIGN X X
022 STRK/COASCNTL X X(1)
023 RCS X I X[ X X X
025 RM ORBIT X
031 AAPS CONFIG X
032 AAPS SETUP X
033 REL NAV X
034 ORBIT TGT X
040 SENSOR TEST X
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Table 3.6.4-1.CRT PAGE NO., OPSAND MEMORY CONFIGURATION CORRELATION PFS/BFS STS OPERATIONS SOFTWARE

GLUG3/G6 PFS BFS
G2/GB8/G9/S2/P9 —* l
3 OPS SEQUENCE 0 O GlUG6 | G2 G3 2| A | P9 G8 | G9 G, | GI/G6 | G3 | SMO
Memory

Page Configurations 1 2 3 4 5 6 7 8 9

041 RGA/ADTA/RCS X

042 SWITCH/SURF X

043 CONTROLLERS X

044 SWITCHES X

045 NWS CHECK X

050 HORIZ SIT X/ X X X/ X] X

051 OVERRIDE X/ X X X/ X] X

053 CONTROLS X/ X X

054 ASCENT/ENTRY BEARING X/ X X

055 GPS STATUS (7) X/ X X X X X X/ X] X

060 | SM TABLE MAINT
062 | PCMMU/PL COMM
063 | PL BAY DOORS (6)

064 | SM GROUND CHECKOUT
066 | ENVIRONMENT (5)

067 | ELECTRIC (5)

068 | CRYO SYSTEM (5)

069 | FUEL CELLS (5)

071 | GPCFPL STATUS

072 | GPCF PL COMMANDING
073 | GPCFPL C&W

076 | COMM/RCDR (5)

077 | EVA-MMU/FSS (5)

X X X X X X X X X X X X X
X X X X X X X X X X X X X




Table 3.6.4-1.CRT PAGE NO., OPS AND MEMORY CONFIGURATION CORRELATION PFS/BFS STS OPERATIONS SOFTWARE
GLUG3/G6 PFS BFS
G2/GB8/G9/S2/P9 —* l

3 OPS SEQUENCE 0 O GlUG6 | G2 G3 2| A | P9 G8 | G9 G, | GI/G6 | G3 | SMO
Memory
Page Configurations 1 2 3 4 5 6 7 8 9
078 SM SYS SUMM 1 (5)(6) X X X
079 SM SYS SUMM 2 (5)(6) X X X
085 MASS MEMORY R/W X X X
086 APU/HYD (5) X X
087 HYD THERMAL (5) X X
088 APU/ENVIRON THERM (5) X X
089 PRPLT THERMAL (5) X X
094 PDRS CONTROL X X
095 PDRS OVERRIDE X X
096 PDRSFAULTS (5) X X
097 PL RETENTION (5) X X
098 SPDS (5) X X
099 FAULT (6) X X X/ X] X X X X X X X X X/ X] X X
100 GTSDISPLAY X
101 SENSOR SELF-TEST X
102 RCS/RGA/ADTA TEST X
104 GND IMU CNTL/MON X
105 TCS CONTROL X
106 MANUAL CONTROLS X
111 SL MEMORY DUMP X
112 GPC/BTU I/F X
113 ACTUATOR CONTROL X
166 SM DISP (SPARE) (5) X X
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Table 3.6.4-1.CRT PAGE NO., OPSAND MEMORY CONFIGURATION CORRELATION PFS/BFS STS OPERATIONS SOFTWARE

G1/G3/G6 PFS BFS
G2/G8/G9/S2/P9 —* l
(3) OPS SEQUENCE 0 O GUG6 | G2 G3 2 | 4| P9 G8 | &9 G, | GUG6 | G3 | SMO
Memory
Page Configurations 1 2 3 6 7 8 9

167 | SM DISP (SPARE) (5)
168 | SM DISP (SPARE) (5)
169 | PDRSSTATUS (5)

176 | SM DISP (SPARE) (5)
177 | SM DISP (SPARE) (5)
178 | SM DISP (SPARE) (5)
179 | SM DISP (SPARE) (5)
186 | SM DISP (SPARE) (5)
187 | SM DISP (SPARE) (5)
188 | SM DISP (SPARE) (5)
189 | SM DISP (SPARE) (5)

200 | PL (SPEC 1) (4)
201 | PL (SPEC2) (4)
202 | PL (SPEC 3) (4)
203 | PL (SPEC 4) (4)
204 | PL (SPEC5) (4)
205 | PL (SPEC 6) (4)
206 | PL (DISP1) (4) (6)
207 | PL (DISP2) (4)
208 | PL (DISP3) (4)
209 | PL (DISP4) (4)
210 | PL (SPEC7) (4)
211 | PL (SPEC 8) (4)

XXX XXX XX XXX XXXX X XXX XXXX|[»
XXX XXX XXX XX XXXX XX XXXXXX|[ug




Table 3.6.4-1.CRT PAGE NO., OPSAND MEMORY CONFIGURATION CORRELATION PFS/BFS STS OPERATIONS SOFTWARE

GLUG3/G6 PFS BFS
G2/GB8/G9/S2/P9 —* l
3 OPS SEQUENCE 0 O GlUG6 | G2 G3 2| A | P9 G8 | G9 G, | GI/G6 | G3 | SMO
Memory

Page Configurations 1 2 3 4 5 6 7 8 9
212 PL (SPEC9) (4) X X

213 PL (SPEC 10) (4) X X

214 PL (SPEC 11) (4) X X

215 PL (SPEC 12) (4) X X

216 PL (DISP5) (4) X X

217 PL (DISP 6) (4) X X

218 PL (DISP7) (4) X X

219 PL (DISP 8) (4) X X

220 PL (SPEC 13) (4) X X

221 PL (SPEC 14) (4) X X

222 PL (SPEC 15) (4) X X

223 PL (SPEC 16) (4) X X

224 PL (SPEC 17) (4) X X

225 PL (SPEC 18) (4) X X

900 GENERAL X X

THRU :

999 !
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NOTES: APPLICABLE TO TABLE 3.6.4-1 (SECT 3.6.4 DISPLAY AVAILABILITY)

)
)

©)
(4)

©)

(6)
()

Display isavailable in OPS G3 (MM301 only).

The “XXXXIPL MENU" display comes up automatically when Initial Program Load (IPL) isinitiated. The“DEU STAND-ALONE ST”
display loading and execution will be accomplished viaan ITEM ENTRY on the “XXXXIPL MENU” display page. Thetitle of the
“XXXXIPL MENU” display page will read “GPCIPL MENU(1)” during GPCIPL execution and “BSL2IPL MENU(1)” when the Backup
System Loader (BSL) is executing. These two displays are not callable by a“Page number”.

Page number assignments are requirements; other data are for reference only.

Payload CRT display titles (Pages 200 through 225) are mission design dependent when used and may be main memory or mass memory
resident, as defined in the JISC-19478-X XX Payload Management, Level C Flight Software Requirements.

This Systems Management (SM) CRT display is classified as reconfigurable in the PFS software on aflight by flight basis via the Space
Transportation Automated Reconfiguration (STAR) system and may be main memory or mass memory resident. Detail requirements for the
display are defined in JISC-19590-X XX Systems Management, Level C Flight Software Requirements. Those identified as (SPARE) are not
currently in the flight software and are reserved for growth capability.

“SMQ” as used for BFS means display availablein SM OPS 0.

The BFS GPS Status display is not available when the I-Load GPS AVAIL =0.

CR’sincorporated

2431 123908 12614 12716A 12812A 29364 59202
12268 12447 12620 12771A 12967 29531B 59350
12353B 124928 12658 12809A 19014A 29682C 595328
12384 12528A 19226A 29998A 59693C
12561A 19233A 39162A 59750
19638A 39263E 69205G
39266A 79556D
89890E
89931
89977C
89985C
90051
90118D
90182
90229C

90326
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3.7 MISSION DEPENDENT CONSTANTS

This section identifies the mission dependent constants that are to be included in the initial 1oad (I-Load)
requirements.

I-Loads specifying the display locations (AU coordinates) of trgjectory line segments generally take the
form of two-dimensiona arrays, with the second dimension comprised of four elements. The first subscript
identifies the line segment, and the second subscript identifiesin order the X and Y coordinates of the start
point and the X and Y coordinates of the end point. For example, the AU coordinates of the start and end
points of the fifth line segment in the I-Load trajectory array A1 SOLID_LINE are given by

Al SOLID_LINE(5, 1-4). If two line segments are piecewise continuous, the end-point coordinates of the
first line segment will equal the start-point coordinates of the second line segment.

I-L oads specifying character strings and their display locations generally take the form of two-dimensional
arrays, with the second dimension comprised of three elements. The first subscript identifies a particular
character or character string. The second subscript identifies the content of the character (string) with the
first element, and X and Y coordinates of the character (string) with the second and third elements,
respectively. For example, the fifth character string and its display location in the character string array
R1_ CHARACTER_STRING are given by R1L CHARACTER_STRING (5,1-3).

Title Table No.
1 Entry Trajectory 1 Display I-LOADS 4.2.1-7
2. Entry Trajectory 2 Display I-LOADS 4.2.2—7
3. Entry Trajectory 3 Display I-LOADS 4.2.3-7
4, Entry Trajectory 4 Display I-LOADS 4.2.4-7
5. Entry Trajectory 5 Display I-LOADS 4.2.5-7
6. Vertical Situation 1 Display I-LOADS 4.2.6-7
7. Vertical Situation 2 CRT Display I-LOADS 4.2.7-7
8. Ascent Tragjectory 1 (BFS) CRT Display I-LOADS 4.2.16-7
9. Ascent Trajectory 2 (BFS) Display I-LOADS 4.2.17-7
10. RTLS Trajectory 2 (BFS) CRT Display I-LOADS 4.2.34-7
11. XXXXXX TRAJ1 (PFS) CRT Display I-LOADS 4.2.38-7
12. XXXXXX TRAJ 2 (PFS) CRT Display I-LOADS 4.2.39-7
13. RTLSTRAJ2 (PFS) CRT Display I-LOADS 4.2.40-7
14. Ascent Bearing (PFS) CRT Display I-LOADS 4.2.41-7
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3.8 DESIGN-DEPENDENT CONSTANTS
This section identifies the design—dependent constants.

Title Table No.

1. Entry Trajectory 1 (PFS/BFS) CRT Display 4.2.1-3
Background Requirements

2. Entry Trajectory 2 (PFS/BFS) CRT Background 4.2.1-3
Requirements

3. Entry Trajectory 3 (PFS/BFS) CRT Background 4.2.1-3
Requirements

4. Entry Trajectory 4 (PFS/BFS) CRT Background 4.2.1-3
Requirements

5. Entry Trgjectory 5 (PFS/BFS) CRT Background 42.1-3
Requirements

6. Vertical Situation 1 (PFS/BFS) CRT Background 4.2.6-3
Requirements

7. Horizontal Situation (PFS) CRT Design—-Dependent 4.2.9-3

8. Horizontal Situation (BFS) CRT Design-Dependent 4.2.11-3

9. Ascent Trajectory 1 (BFS) CRT Background 4.2.16-3
Requirements

10. Ascent Trajectory 2 (BFS) CRT Background 4.2.17-3
Requirements

11. RTLS Trajectory 2 (BFS) CRT Background 4.2.34-3
Requirements

12. XXXXXX TRAJ 2 (PFS) CRT Background 4.2.39-3
Requirements

13. RTLSTRAJ 2 (PFS) CRT Background 4.2.40-3
Requirements

14. Ascent Bearing (PFS) CRT Background Requirements | 4.2.41-3

15. Entry Bearing (PFS) CRT Background Requirements | 4.2.42-3

39 BFSSCRATCH PAD LINE (SPL) REINITIALIZATION

The BFS Scratch Pad Line (SPL) can bereinitialized (i.e., “ cleared”) by both BFS software and Display
Control Program (DCP) software. The DCP resides within the DEU and interfaces between the shuttle
crew and the PASS/BFS software in the General Purpose Computers (GPC). Requirements for SPL clears
done by the DCP software are specified in the Computer Program Devel opment Specification (CPDS) for
the OFT Display Electronic Unit (DEU) Control Program End Item, Part I, MG017300.
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391 General Requirementsfor Keyboard-initiated Reinitialization
The following SPL clearing requirements apply for a BFS assigned DEU using the keyboard assigned to it.

Whenever the following single keyboard entries are made, BFS software shall assume that the DCP will
clear the SPL before displaying the keyboard entry:

1. Initiator keyboard keys: OPS, SPEC, ITEM, GPC/CRT or I/0O RESET.

2. Single keystroke message keys:. RESUME, FAULT SUMM, SYS SUMM and EXEC*. The
single keystroke message keys ACK and MSG RESET do not affect the SPL.

*When the burn datainformation is displayed on the XXXXX MNVR YYYYY display, the
BFS operational software shall treat the EXEC key as a single stroke message key (Ref. STS
83-0020V1, 4.2.10.1 (12) a). If thereis no flashing data on the SPL, entering the EXEC key
will enable the burn maneuver. The BFS software shall then assume that the DCP will clear the
SPL and display “EXEC” on the SPL.

The BFS software shall assume that the DCP will clear the SPL whenever enough CLEAR keys are
entered. If acorrect complete message is being displayed, one CLEAR key entry shall clear the SPL. If an
incomplete message (correct or incorrect) is being displayed on the SPL, the CLEAR key shall remove the
last entered keyboard entry. The CLEAR key can be entered repeatedly until al the displayed keyboard
entries are removed and the SPL iscleared. Note: dependent upon the message displayed, one or more
displayed keyboard entries may be removed for each CLEAR key entry.

39.2 Major Function Switch Requirements

The BFS software shall clear the SPL of a BFS assigned DEU using the Major Function switch assigned to
it whenever the switch is changed to a different position.

3.9.3 DEU Reassignment Requirements

The BFS software shall clear the SPL of the DEU whenever the DEU has been reassigned from PASS to

BFS under any of the following conditions:

1. Upon BFS engagement.
2. Viathe BFC CRT DISPLAY SELECT switches.

2. Viathe GPC/CRT keyboard key.

3.94 OPS Entry Requirements

The BFS software shall clear the SPL of al BFS assigned DEUs whenever avalid OPS function is entered

(“OPS XYY PRO”, where X isthe OPS number and Y'Y isthe magjor mode) and the OPS number has been
changed. Vaid meansthat the message entry is correct in syntax and the OPS and major mode transition is
permitted.
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3.95 SPEC and DI SP Entry Requirements

The BFS software shall clear the SPL of a BFS assigned DEU whenever avalid specification (SPEC)
format is entered. The BFS software shall not clear the SPL whenever avalid display (DISP) format is
entered. See Shuttle System Level A CPDS SS-P-0002-170 Section 5.3.3.3, “Display Format Numbering
System”, for the description of SPEC and DISP formats.

3.9.6 RTLS Abort Requirements

The BFS software shall clear the SPLson al BFS assigned DEUs whenever aRTLS Abort is commanded.
Thismay be viathe RTLS Abort Rotary switch or successfully entering the keyboard message, “OPS 601
PRO".

3.10 DEU RESIDENT FORMAT INDEX TABLE

The Display Electronic Unit (DEU) resident format index table provides a one to one correspondence with
the format table described in the GPC/DEU ICD 3-1011-02. Each entry in the DEU resident format index
table identifies the particular display format corresponding with the same entry of the format index table.

A PASS display format with BFS DK listen items must be present in the table. In addition, it is advisable
to include PASS OPS display formats in the table where re-entry to the OPS is problematic (e.g., OPS 1
and OPS 3). In this case, protection is provided against a GPC transmission failure of background data.
Table 3.10-1 describes the DEU resident format table.

Table 3.10-1. DEU Resident Format Index Table
Entry Page No. (1) Format Title
0 099 FAULT
1 050 HORIZONTAL SIT.
2 6031 VERTICAL SIT.
3 1041 MANEUVER
4 1011 XXXXXX TRAJ1
5 018 GNC SYSSUMM 1
6 3041 ENTRY TRAJ
7 000 GPC MEMORY
8 055 GPS STATUS
9 1031 XXXXXX TRAJ2/
RTLSTRAJ2
10 054 ASCENT BEARING
11 022 STAR TRACKER
12 021 IMU ALIGNMENT
13 051 OVERRIDE
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Table 3.10-1. DEU Resident Format Index Table

Entry Page No. (1) Format Title

14 023 RCS
15 04 ENTRY BEARING
16 Spare
17 Spare
18 Spare
19 Spare
20 Spare
21 Spare
22 Spare
23 Spare
24 Spare
25 Spare
26 Spare
27 Spare
28 Spare
29 Spare
30 SRB (supplemental branch instruction)
31 Address of first word of display buffer

Notes:

D
)

3
(4)

Page number isfor reference only.

FCW (Format Control Word) branch to common exit, to display

buffer, entry 30 of format index table.
Deleted.

These “spare” entries currently contain the address of a background
page which indicates that the display background is not available

as acritical format.
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3.11 DISPLAY GRID DEFINITION

The display and its functiona requirements are defined in this document. The skeleton portion is most
easily defined by apicture on agrid. The exact placement on the grid may be specified (refer to Paragraph
A. below) or left to the software contractor to interpret from the grid. Much of the variable data on
displays may be completely defined by the filling in of an appropriate table; however, more complicated
displays with analog parameters or branching requirements must be at |least partially defined via text.

The portion of adisplay identified as skeleton normally shall be processed into the skeleton table (as
opposed to the Dynamic Data Processing Tables). However; in certain situations, an overall memory
savings can result by producing portions of the display skeletons into the flight software in the most
efficient manner possible, in terms of memory and CPU usage.

A. Grid coordinate — This shall normaly identify the 26-by-51 size grid location of the left-most
character (including sign) of the parameter. The 26-by-51 size grid should be adequate for
most displays; however, if necessary, other grid coordinates may be used as defined below.

The 26-by-51 grid for small size charactersis derived by allowing a space between characters of 1/3 the
character height for horizontal spacing and 1/2 the character height for vertical spacing. Using the same
formulafor large size characters, a 22-by—43 grid isderived. Therefore, displays requiring the large size
characters could be defined most conveniently by using the 22—by—43 grid. The ultimate location gridisa
731-by—1,024 raster grid which may be used to define the center point of any size character (the software
contractor must transform other grids to the 731-by—1,024 size for use by the Multi—-Function CRT
Display System (MCDS). To transform between the 731-by—1,024 and the 26-by-51 grids, the following
information is required:

1. Thedistance between character centers on a 26-by-51 grid is 19 horizontal and 27 vertical
Addressable Units (AUS).

2. The55 unused AUs in the horizonta direction (51 characters times 19 units equals 969) shall
be divided between the left and right sides of the display of 28 and 27 units, respectively. The
center of thefirst character shall be located at AU 37.

3. Likewise, the 28 unused addressable vertical units shall be distributed equally between the top
and bottom of the display. The center of the top row shall be 28. A standard transformation
from the 22—by—43 grid to raster unitsis undefined and any use of that grid must be
accompanied by aconversion to raster units.

If desired, it is possible to combine character sizes and to specify the spacing between adjacent
characters. Any display that requires other than the 26-by-51 grid with small character size
should be defined using the 702—by—969 size grid constrained by the occlusion zone of 14 units
both top and bottom, 28 units on the left and 27 units on the right of the display.

3.12 DESCRIPTION OF GN& C DEDICATED INDICATORS

The following paragraphs and figures attempt to depict the mechanical GN& C Dedicated Indicators (ADI,
HSI, AMI, AVVI, SPI, Event Lamps and Pushbutton Indicators) and their display capabilities. For
information only, MEDS-like examples for the corresponding ADI, HSI, AMI, AVVI, and SPI are also
shown below; and are numbered 3.12.1-2, 3.12.2-2, 3.12.3-2, 3.12.4-2, and 3.12.5-2, respectively. For a
general statement about MEDS equivalency see section 3.1.
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Figure 3.12.1-1 shows afrontal view of the ADI cockpit display. Theinstrument is capable of displaying:

(1) Theorbiter’srall, pitch, and yaw attitude viaagimballed ball.

)

©)

(4)
©)
(6)
(1)

Attitude errors via three meter-positioned needles. The error needles are superimposed on the
face of the ball. The needles have a stow (out-of-view) position which is used to indicate

invalid conditions.

Attitude rates or time to HAC intercept, groundtrack error, and altitude error viathree meter-
positioned pointers. The pointers are positioned on the face of the indicator outside the ball.
The pointers have a stow (out-of-view) position which is used to indicate invalid conditions.

Roll error and rate/time to HAC intercept scales are marked off above the ball.

Pitch error and rate/altitude error scales are marked off to the right of the ball.

Y aw error and rate/groundtrack error scales are marked off below the ball.

An OFF flag is provided to indicate when the attitude ball display may beinvalid.

When the attitude ball is positioned in accordance with a command from the DDU of zero degreesin al
three axes, the ball will be seen in the same position as shown in Figure 3.12.1-1. When the attitude ball
starts from a position of zero degrees on all axes and is responding to a positive roll command from the
DDU, the ball will appear to rotate in the counterclockwise direction. When the attitude ball startsfrom a
position of zero degrees on dl axes and is responding to a positive pitch command from the DDU, the
visible ball surface will appear to move downward. When the attitude ball starts from a position of zero
degrees on al axes and is responding to a positive yaw command from the DDU, the visible ball surface
will appear to move to the left. A plus polarity on the signal from the DDU to the error needles and rate

pointers will cause deflection in the direction indicated:

Roll error needle
Pitch error needle
Y aw error needle
Roll rate pointer
Pitch rate pointer
Y aw rate pointer

left
down
left
right
up
right

NOTE: The sign convention of the rate pointers reflects the true direction of vehiclerotation in

body axes.

See Appendix F.4.103 in Volume 3 of this book for display processing.
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FIGURE 3.12.1-1. Attitude Director Indicator (ADI)
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Attitude Ball - Upper half white, lower
half grey

Roll Rate Pointer - Yellow

Roll Rate Scale - Blue with white
markings

Roll Index Marker - Yellow

Roll Error Pointer - Yellow

Roll Error Scale - Yellow

Pitch Rate Pointer - Yellow

Pitch Rate Scale - Blue with white
markings

Pitch Error Pointer - Yellow

. Pitch Error Scale - Yellow
. Yaw Rate Pointer - Yellow
. Yaw Rate Scale - Blue with white

markings

. Yaw Error Pointer - Yellow

. Yaw Error Scale - Yellow

. Off Flag - Black text on red rectangle
. Airplane Symbol - Magenta

. Cross Hairs - Yellow

. Numeric Roll Angle - White "R",

yellow digits

. Numeric Pitch Angle - White "P",

yellow digits

. Numeric Yaw Angle - White "Y",

yellow digits

FIGURE 3.12.1-2. Attitude Direction Indicator (ADI) - MEDS
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3.12.2

Horizontal Situation Indicator.

The HSI isadua purpose navigation instrument (see Figure 3.12.2-1) that displays a pictorial view of
vehicle location with respect to various navigation points. The instrument is capable of displaying:

70

D
el

©)

(4)

©)

(6)

a.  Heading

b. Selected course

c. Coursedeviation

d. Glidedopedeviation

e. Primary and secondary bearing

f.  Primary and secondary distance

g. Flagstoindicate invalidity

The heading of the vehicle will be displayed by the compass card.

The heading can be read under the fixed lubber line located at the top of the indicator dial. The
compass card will be positioned at zero degrees when the heading input is zero; when the
heading input isincreased, the compass card rotates counterclockwise.

The course pointer rotates around the inside edge of the compass card. The scale reading on the
compass card at thetip of the course pointer isthe selected course. When the course input
(digital datafrom the DDU) is set at zero, the course pointer will be positioned at the lubber
line regardless of the position of the compass card. Thisreflects the fact that the course pointer
isdriven relative to the HSI case and not relative to the HSI compass card. To assure proper
indications, the software must subtract (modulo 360) the vehicle' s heading from the course. It
isthis difference that is represented by the digital input to the HSI from the DDU. When the
digita input isincreased, the course pointer rotates clockwise. There will be no reversal of the
pointer movement when it passes through 360 degreesin either direction.

The displacement of the vehicle to the right or left of the selected course will be displayed by
means of the deviation bar. When the course deviation input is set to zero, the deviation bar
will be digned with the ends of the course pointer. An increase in the course deviation input
will cause the deviation bar to deflect to the right (command to fly right) when the course
pointer is on top.

The displacement of the vehicle above or below the glide slope will be displayed by the glide
dope pointer on theright side of the HSI face. An increase in the glide dope deviation input
will cause the pointer to deflect downward (command to fly down).

Like the course pointer, the Primary (P) and Secondary (S) bearing pointers display bearings
relative to the compass card when the card is positioned in accordance with the heading input
data. When the bearing inputs are set to zero, the corresponding bearing pointer will be
positioned at the lubber line regardless of the position of the card. When the bearing inputs are
increased, the corresponding bearing pointers will rotate clockwise with respect to the compass
card. Therewill be no reversal of the pointer movement when it passes through 360 degreesin
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either direction. The software must subtract (modulo 360) the vehicle heading from these two
bearings to assure appropriate indications.

(7) The primary (PRI) and secondary (SEC) mileswill be displayed by the magnetic indicator
wheels in the upper corners of the instrument face. Each display ranges from 0000 to 3999
nautical miles.

(8) Thebearing (BRG) flag indicates that the heading, primary bearing or secondary bearing is
invalid.

(9) The course flag indicates that the course deviation display isinvalid.
(10) The glide dope (GS) flag indicates that the glide dlope deviation display isinvaid. Red and
white diagonally striped flags are used to obscure the PRI and SEC miles displays whenever

those respective displays areinvalid. The OFF flag indicates a power—off condition or low
power (< 20w).

See Appendix F.4.104 in Volume 3 of thisbook for Display Processing.
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Fixed Lubber Line - Cyan
Secondary Bearing Pointer - Green
with black "S"

Course Deviation Bar - Yellow
Glide Slope Dev. Scale Dots (4) -
White

Glide Slope Dev. Pointer - Yellow
Glide Slope Dev. Center Index -
White

Glide Slope Dev. Flag - Black "GS"
on a solid red rectangle

Primary Bearing Pointer Tail -
Magenta with a black "P"

Course Pointer Tail - Yellow

. Secondary Bearing Pointer Tail -

Green with black "S"

. Reciprocal Lubber Line - Cyan
. Fixed Index (6) - Cyan
. Course Dev. Bar Scale Dots (4) -

White

. Fixed Shuttle Symbol - Magenta
. Course Dev. Flag - Black "CDI" on a

solid red rectangle

Compas Card - Dark blue
background with white markings
Bearing Flag - Black "BRG" on a solid
red rectangle

Primary Bearing Pointer - Magenta
with a black "P"

Course Pointer - Yellow

Deleted

Primary Range - White digits in a
white rectangle (invalid indicator -
solid red rectangle)

Secondary Range - White digits in a
white rectangle (invalid indicator -
solid red rectangle)

Delta Azimuth - White label, yellow
digits

Glide Slope Dev. Scale - White
rectangle

FIGURE 3.12.2-2.Horizontal Situation Indicator (HSI) - MEDS
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3.12.3 Alpha/Mach Indicator.

The AMI displays essentia flight parameters (see Figure 3.12.3-1) to the crew, including (1) alpha (angle
of attack) in degrees, (2) Mach/VVel in M/ft/sec, (3) equivalent airspeed in knots, and (4) vehicle
acceleration in feet per second square or g's. All but alpha are displayed on moving tapes behind afixed
lubber line. The Mach scale readsin Mach number up to 4 and in feet per second from 4000 to 27,000;
alphareads from —15 to +50 degrees; equivaent airspeed reads from 0 to 500 knots; and vehicle
acceleration reads from —50 to 100 FPS2 (in MM 103, MM 304, MM 305, MM 601 and MM603) and 5.0
t010.0g's(in MM602). See Appendix F.4.105 of this book for display processing.

The AMI scales shall beinitiaized upon entry to MM 101 such that the following datais displayed prior to
dynamic updates of the AMI data:

Alphascde = 0DEGS

ACCEL scale = +32 FPS2
M/VEL scde = OFPS
EASscale = OKTS

The AMI scales shall beinitiaized upon entry to MM 301 such that the following datais displayed prior to
dynamic updates of the AMI data:

Alphascae = +40 DEGS
ACCEL scde = 0FPS2
M/VEL scale = 24400 FPS
EASscae = OKTS

Failure warning flags are provided for all four scales. The flags are spring—oaded and appear in the event
of malfunction within the indicator or in the received data. In the event of power failure, al four flags

appear.
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FIGURE 3.12.3-1.Alpha/Mach Indicator (AMI)

75



STS83-0020V1-34
December 21, 2007

INFORMATION ONLY
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FIGURE 3.12.3-2. Alpha/Mach Indicator (AMI) - MEDS
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3.12.4  Altitude/Vertical Velocity Indicator.

The AVVI displays added essentia flight parameters (see Figure 3.12.4-1). They are (1) radar atitude,
(2) barometric altitude, (3) altitude rate, and (4) altitude acceleration. All parameters are displayed in
English units, and all but atitude accel eration are displayed on moving tapes behind a fixed lubber line.
The radar altitude scale ranges from 0 to 9000 feet; the altitude rate scale ranges from —3000 to +3000 feet
per second; and the altitude acceleration scale ranges from —13.3 to 13.3 FPS2. The barometric atitude
scale ranges from —1000 feet to 165 nautical miles. This scaleis marked in feet from —1000 to 400 K feet
and in nautical milesfrom 40 to 165 NM. Thereis an overlap between 40 NM and 400K feet where both
feet and nautical mile markings are displayed. However, the tape is always driven as if the scale were
marked in feet. See Appendix F.4.106 in Volume 3 of thisbook for Display Processing.

The AVVI scales shall beinitialized upon entry to MM 101 such that the following dataiis displayed prior
to dynamic updates of the AVVI display:

ALT/ACCEL scale =0 FPS2
ALT/RATEscale =0FPS
ALT scae =0FT
RDR/ALT scale =0FT

The AVVI scales shal beinitialized upon entry to MM 301 such that the following datais displayed prior
to dynamic updates of the AVVI data:

ALT/ACCEL scale =0 FPS2
ALT/RATE scale =-530 FPS
ALT scae =92 NM
RDR/ALT scale  =5KFT

Failure warning flags are provided for all four scales. The flags are spring—-oaded and appear in the event
of malfunction within the indicator or in the received data. In the event of power failure, al four flags

appear.
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FIGURE 3.12.4-1.Altitude/Vertica Ve ocity Indicator (AVVI)
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FIGURE 3.12.4-2. Altitude/Vertical Velocity Indicator (AVVI) - MEDS
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3.125 Surface Position Indicator.

The SPI displays elevon position (see Figure 3.12.5-1) in degrees (+20 = full down, =35 = full up), body
flap position (0 to 100%), rudder position (L30 to R30 degrees), aileron function (L5 to R5 degrees), and
both speedbrake position and speedbrake command (0 to 100%). See Appendix F.4.107 in Volume 3 of
this book for display processing.

3.12.6  Event Lampsand Pushbutton Indicators.

The event lamps and the pushbutton indicators are located on the glare shield. The event lamps are a series
of five lamps for each position, commander and pilot.

The pushbutton indicators are also mounted as two groups of lighted pushbutton switches, one for the
commander and one for the pilot. The pushbutton switches are used to control modes of operation of the
flight control system. The indicator lights indicate the mode of the softwarein the flight control system.
Theindicator lamps are driven through the LAMP PROC function. The LAMP PROC function does not
interface with the pushbutton switches.

See Appendix F.4.108 in Volume 3 of this book for display processing.
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FIGURE 3.12.5-1. Surface Position Indicator (SPI)
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3.13 DISPLAY DRIVER UNIT

The DDU interfaces between the general purpose computer (GPC) and the primary flight displays. It
receives data signals from the GPC, decodes them, and drives the four indicators at the same crew station.
The DDU also supplies power to the flight controller transducers and to the ADI. Figure 3.13-1 shows the
interfaces of the DDU. (Note that the DDU interfaces with four data buses. A panel switch selects one of
the four data buses for transfer of datato the DDU.)

The DDU-t0-GPC interface (via the data buses) is defined on the basis of one message per instrument (to
update all four instruments requires four data bus messages). Each message consists of a command word
and a sequence of command datawords. The format and sequence of the command data words are shown
in Appendix F of Volume 3 of this FSSR, in Tables F.4.103-1 (ADI), F.4.104-1 (HSI), F.4.105-1 (AMI),
and F.4.106-1 (AVVI). The genera formats for the command word and the succeeding command data
words are given in Table 3.13-1 and Figure 3.13-2.

The DDU checks the validity of each word of each message. When the incoming datafor agiven
parameter are found to beinvalid, the DDU retains the last valid word for that parameter to provide output
datato drive the respective display even though the display warning flag may be set. An exception occurs
for those needles and pointers which are “ stowed” to indicate that the data are invalid.
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(FROM DATA BUS INPUTS FROM DPS)
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PORT 1

PORT 2

PORT 3

PORT 4

PRIMARY FLIGHT INSTRUMENTS

ATTITUDE DIRECTOR HORIZONTAL SITUATION ALTITUDE/VERTICAL ALPHA/
INDICATOR INDICATOR VELOCITY INDICATOR MACH INDICATOR
ATTITUDE ANGLES, HEADING AND BEARING TEST WORD TEST WORD
RATES, AND ERRORS DISTANCE INDICATED BARO ALT MACH
AND POWER COURSE DEV VERT VELOCITY ALPHA
A GLIDE SLOP DEV RADAR ALT EQIV AIRSPEED
SELECTED COURSE VERTICAL VEHICLE
FLAG SIGNALS ACCELERATION ACCELERATION
A A| Al
€— +28V DC 1=
o
[
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=
€— 128V DC A3
DISPLAY DRIVER UNIT T =
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HAND 3
€— CONTROL PWR 3
ON-OFF c
SPEED ROT. TRANS RUDDER
BRAKE HAND HAND PEDAL
THRUST CONTROL CONTROL TRANS
CONTROL POWER POWER ASSY
POWER POWER

TO ORBITER CONTROLS

FIGURE 3.13-1. DDU Interface Diagram
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TABLE 3.13-1. DEFINITION OF DPS COMMAND WORDS

Bits 1 through 28

8|9 22123 27128

Number of Command Data 3
Message | dentification Bits Words P

Message | dentification Bits (1)

9

13|14

17|18 22 | Message Definition

1

0 00 0|0 O

0[O0 0 O O 1| DDU toreceive ADI datawords. Note 2.

0[O0 0 0 1 0| DDU toreceive HSl datawords. Note 2.

0[O0 0 1 0 O|DDUtoreceive AVVI datawords. Note 2.

0[O0 1 0 0 O| DDU toreceive AMI datawords. Note 2.

Notes.

1.

The 4 bit patterns shown for bits 9 through 22 are the only combinations used to identify DDU data
messages. All other combinations are spares and shall be mechanized as“NO-OP” ingtructionsin

the DDU.

The number of words section identifies the number of datawords to be transmitted after the command
word. Thissection isabinary number with bit 23 as the most significant bit.

P denotes a parity bit such that the total number of “1's” for bits 4 through 28 is an odd number.
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Qoo o DATA WORD------ - mmm oo >
1 3 4 89 24 |25 27 28

Sync DDU Address Data Field 1 01 P
NOTES:

1. Bits 25, 26, and 27 are pattern check bits to verify the capability of the
transmission the capability of the transmission system and the receiving

system and the receiving unit to process binary “1's" and binary “0's".

2. Pisaparity bit such that the total number of “1's” for
bits 4 through 28 is an odd number.

FIGURE 3.13-2. DataWord Format For Messages Received From The DPS

3.14 DEDICATED INSTRUMENT INFORMATION FLOW

3.141 Dedicated Instrument Data Flow.

The data to drive the dedicated instruments originates in various application programs, such as navigation,
areanavigation, flight control, etc. Figure 3.14.1-1 illustrates the generalized flow as it passes through the
dedicated display processing functions to the GPC interface and through the display driver unit or
multiplexer/demultiplexer.

The attitude director indicator, horizontal situation indicator, alpha/Mach indicator, and the atitude/vertical
velocity indicator are driven by the DDU. The succeeding paragraphs delineate the interfaces, logical
manipulations, and timing of the various dedicated display data signals.

3.14.2 Dedicated Display Flags.

The dedicated display flags are generally handled as an incidental part of the formulation. Consequently,
the total logic of the flagsis obscured by being distributed throughout the requirements. The following
discussion isintended to bring into focus the origin, handling, and meaning of the flags. In order to
organize these data, information was taken from the procurement specification for:

Display Driver Units MC409-0023
Attitude Director Indicator MC432-0235
Horizontal Situation Indicator MC432-0218
Alpha/Mach Indicator MC432-0224

Altitude/Vertical Velocity Indicator MC432-0226
The tables are organized according to the input and output signals for each device in the string:

1. The dedicated display principal function
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2. Thedisplay driver unit (DDU)
3. Theinstrument
The single SPI validity flag is described in Appendix F.4.107 in Volume 3 of this book.

Theinformation flow is from the bottom of the table up, as the flags flow toward the instrument.
Necessarily the output of the computer must match with the input of the DDU, and the output of the DDU
must match with the input of the instrument.

ADI Flags

Onevalidity flag is provided to the ADI PROC. Theflagisused to develop sine and cosine flags within

the ADI PROC. These six flags are required to drive the six attitude wordsinto the DDU. The attitude

flag from the DDU to the ADI isasingle flag to drive avisible flag on the ADI. The ADI attitude flagis
good only if al six attitude flags into the DDU are good.

Six flags are required to drive the rate and error datainto the DDU. No flagsfor rate or error are required
by the ADI. Instead, the DDU will drive the rate or error needle off scaleinto a stow position.

The attitude ball OFF flag or the stow position for the rate or error needles will occur if the invalid flag
condition persists for 415 milliseconds + 20 percent. Table 3.14.2—1 outlines the flow of the ADI flags.

HSI Flags

During MM 304, MM 305, MM602 and MM 603, the primary and secondary range and bearing flags will
be derived from asingle BRG_FLAG prepared by area navigation and the glide sope deviation flag,
heading flag, and course deviation flag are prepared in area navigation for use onthe HSI. All flags out of
the HSI PROC are required to drive datainto the DDU. If aflag isfase, the dataword will not be
accepted by the DDU to update the data register. The validity bit or discrete output from the DDU will
remain true only for 415 milliseconds + 20 percent after the receipt of dataflagged valid. Table 3.14.2-2
outlines the flow of the HSI flags.

AMI/AVVI Flags

The AMI/AVVI flags are derived from the air data valid flags as generated by air data SOP and are
selected and used to drive all the flags on the AMI and the AV VI according to the source datafor air data.
The one exception isradar altitude, which is derived from radar altimeter data good flags as generated in
the radar altimeter SOPs.

The AMI/AVVI flags are subject to a 415 millisecond + 20 percent time-out factor within the DDU.
Figure 3.14.2-3 outlines the flow of the AMI and the AVVI flags.
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INSTRUMENT

ADI

ATTITUDE BALL OFF FLAG

STOW POSITION OF RATE OR ERROR NEEDLES

DDU ATTITUDE BALL GOOD
DISCRETE
TRUE IF WORD 1 BITS C3 DRIVES RATE OR ERROR NEEDLES TO A STOW POSITION
THROUGH C8 ARE ALL TRUE
WORD 1 WORD 1 |WORD 1 | WORD 1 |[WORD 1| WORD 1 |WORD 1 |WORD 1 |WORD 1
C3, C4 [c5 C6 |C7, C8 | C9 c10 cl1 c12 c13 Cl4
ADI PROC WORD 1 |WORD 1 |WORD 1 | WORD 1 |[WORD 1| WORD 1 |WORD 1 |WORD 1 |WORD 1
C3, C4 [c5 C6 |C7, C8 | CO9 c10 c11 c12 c13 Cl4
* * % * % * % * * *
ATT_DG |ATT_DG |ATT_DG |ATT_DG |ATT_DG| ATT_DG |ATT_DG |ATT_DG ATT_DG

CORRESPONDING INPUTS ARE ALWAYS VALID DURING ATMOSPHERIC FLIGHT

** CORRESPONDING INPUTS ARE ALWAYS VALID EXCEPT ON-ORBIT

FIGURE 3.14.2-1.ADI FLAGS




INSTRUMENT HSI
HSI BEARING FLAG PRIMARY | SECONDARY| COURSE GLIDE
I DISTANCE | DISTANCE |DEVIATION SLOPE
FLAG FLAG FLAG DEVIATION
DDU COURSE HEADING |PRIMARY |SECONDARY| PRIMARY | SECONDARY| COURSE GLIDE
] FLAG FLAG BEARING BEARING DISTANCE| DISTANCE |DEVIATION SLOPE
WORD 1 WORD 2 WORD 3 WORD 4 WORD 5 WORD 6 FLAG FLAG
BIT 19 BIT 19 BIT 19 BIT 19 BIT 19 BIT 19 DISCRETE | DISCRETE
I * * * * * % * % * *
WORD 1 WORD 1 WORD 1 WORD 1 WORD 1 WORD 1 WORD 1 WORD 1
C3 C4 C5 Cé6 C7 Cc8 C9 C10
HSI PROC WORD 1 WORD 1 WORD 1 WORD 1 WORD 1 WORD 1 WORD 1 WORD 1
0] C3 Cc4 C5 Cé6 C7 Cc8 C9 C10
SELECTED |HEADING |PRIMARY |SECONDARY | PRIMARY | SECONDARY| COURSE GLIDE
COURSE BEARING BEARING RANGE RANGE DEVIATION SLOPE
DEVIATION
I * %% * %% * %% * %%
HDG_FLAG BRG_FLAG CDI_FLAG | GSI_FLAG
* = 1during MM 101-103, 601
** = 0 during MM 101-103, 601
*kk =

used during MM 304, 305, 602, 603
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AMI AVVI
INSTRUMENT | | | MACH | ALPHA |EQUIVALENT TOTAL INDICATED |VERTICAL | RADAR VERTICAL
NO. OFF AIRSPEED |ACCELERATION | ALTITUDE |VELOCITY | ALTITUDE |ACCELERATION
OFF FLAG OFF OFF OFF OFF OFF OFF
FLAG FLAG FLAG FLAG FLAG FLAG FLAG
DDU O |WORD 1 |[WORD 2 | WORD 3 WORD 4 WORD 1 WORD 2 WORD 3 WORD 4
BITS | BITS BITS BITS BITS BITS BITS BITS
| |WORD 1 [WORD 1 | WORD 1 WORD 1 WORD 1 WORD 1 WORD 1 WORD 1
c3 C4 C5 Cé c3 Cc4 C5 Cé
PROC O | MACH | ALPHA |EQUIVALENT TOTAL INDICATED |VERTICAL | RADAR VERTICAL
NO. FLAG | AIRSPEED |ACCELERATION | ALTITUDE |VELOCITY | ALTITUDE |ACCELERATION
FLAG FLAG FLAG FLAG FLAG FLAG FLAG
| ADPVALIDL/ADPVALID/ * ADPVALIDL/ADPVALID | RARANGDG *
ADPVALIDR IADPVALIDR
* CORRESPONDING INPUTS ARE ALWAYS VALID

FIGURE 3.14.2-3.AMI/AVVI FLAGS
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315 FIRST-ORDER HOLD (FOH)

The normal indicator processing functions contain first—order holds which are executed every time the
corresponding function is executed (basically, every 80 milliseconds). These first—order holds obtain fresh
data from external sources.

Thefirst order—hold must extrapolate the lower rate input data to provide output to the indicator 12.5 times
per second. The requirement to be met is that the extrapolated value of the parameter shall be an extension
of the set of values defined by alinear connection of the last two input values. If times of sampling are
t(1), t(2), and t(4) and the time of output ist(3), where these times satisfy:

t(1) < t(2) < t(3) < t(4)
then

X[t(3)] - X[t(2)] X[t(2)] -=X[t(1)]

t(3) —t(2) t(2) —t(1)

where X[t(1)] and X[t(2)] are the last two input values and X[t(3)] is an output value; i.e., on atime plot,
the output value must be on alinear extension of the straight line between the preceding two input values.

Thefollowing is a suggested formulation of the first—order hold as defined in the requirements. This
formulation uses an additive process for coding and execution simplicity.

Lett' (1), t'(2), and t'(3) be three successive times at which the input values are sampled; let dt be the
execution intervals of first—order hold; and suppose that t'(2) —t' (1) = N(dt) and

T =1 (2)+n(dt), n<N
then
X[t (] X[t (1]
X)) = « N+ X[t'(2)]
N

which can be written in the following iterative equation:
X[t (2)] - X[t'(1)]

X[t (2) + n(dt)] = X[t'(2) + (n=1)(dt)] +
N
[new output value] = [previous output value] + [increment]

In this case, the increment
X[t (] - X[t ()]

N

needs to be evaluated only every t'(2) —t' (1) seconds, and each iteration requires only the single addition of
the increment to the previous value.
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3.16 DERIVATION OF DIP COEFFICIENTS

3.16.1 Derivation of the Entry DIP Coefficients

Table 3.16.1-1 contains constants associated with the fixed backgrounds of the entry displays. The values
of VERT _1 and VERT _2 represent the endpoints of the ordinate in fps for the trgjectory displays and in ft
for the transition displays. The values of HORZ 1, HORZ_3 and HORZ_2 represent the endpoints and
midpoint of the abscissain nautical miles, respectively. The corresponding locations of these points are
shown at the bottom of the table in tube coordinates with origin at the tube center.

Table3.16.1-1. ENTRY DISPLAY BACKGROUND CONSTANTS
VERT_1 VERT_2 HORZ_1 HORZ_2 HORZ_3
TRAJECTORY 1 20000 26900 1250 2350 4500
TRAJECTORY 2 13500 20000 500 1100 2300
TRAJECTORY 3 9000 13500 290 485 875
TRAJECTORY 4 500000 1500000 85 190 400
TRAJECTORY 5 160000 500000 35 70 140
COORDINATES —258 261 -368 51 470

These constants must satisfy the following equations. For the ordinate, the two endpoints are used to
solve two simultaneous equations:

—258=VCO0+VC1 (VERT 1)
261 =VCO + VC1 (VERT 2)

For the abscissa, the endpoints and midpoint are used to solve three simultaneous equations.

—368 = HCO + HC1 (HORZ_1) + HC2 (HORZ_1)
51 = HCO + HC1 (HORZ_2) + HC2 (HORZ_2)
470 = HCO + HC1 (HORZ_3) + HC2 (HORZ_3)
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Table3.16.1-2. ENTRY DISPLAY GRAPH COEFFICIENTS
VCO VC1 HCO HC1 HC2
TRAJECTORY 1| 17624 | — 75.22X107° || -1012.27 586.97X10° | — 57.238X10°
TRAJECTORY 2| —1336 — 79.85X107° | | — 823.86 | 1008.7X10°° — 193.98X10°
TRAJECTORY 3| —1296 — 115.33X10° | | —1249.43 3.572 — 1.8365X10°
TRAJECTORY 4| -517.5 — 519.00X10° | | — 809.46 5.732 —  6.334X10°
TRAJECTORY 5| -502.25 | —1526.47X10° | | — 926.67 17.957 - 57.007X107°

Table 3.16.1-2 contains the derived values of the coefficients associated with the five entry displays.

The drag scale ranges from 0 to 40 ft/sec’ on al five entry displays. The drag scale factor
(D_SCALE_FACT) for the coordinate systemis(E S Y MAX —E_S Y_MIN)/40 (176 — (—256))/40
= + 10.8 AU/FPS2.

The apha scale ranges from 25 to 45 degrees on TRAJ 1, TRAJ 2 and TRAJ 3; from 10 to 30 degrees
on TRANS 1; and from 0 to 20 degrees on TRANS 2. The alpha scale factor (AL_SCALE_FACT) for
the coordinate systemis(E. S Y MAX —E S Y_MIN)/20 = +21.6 AU/deg.

3.16.2 TheDerivation of the Vertical Situation DIP Coefficients.

Table 3.16.2—1 contains the constants associated with the fixed backgrounds of the vertical situation
displays. Thevauesof VSVERT 1 and VSVERT _2 represent the end points of the ordinate in feet. The
values of VSHORZ_1 and VSHORZ_2 represent the endpoints of the abscissain feet. The bottom line of
the table shows the corresponding locations of these points in tube coordinates with the origin at the tube
center.

Table3.16.2-1. VERTICAL SITUATION DISPLAY BACKGROUND CONSTANTS
VSVERT 1 VSVERT 2 VSHORZ_1 VSHORZ_2
VERT SIT 1 30000 100000 60761 493261
VERT SIT 2 8000 30000 22785 153555
COORDINATES 225 273 —452 404
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Table3.16.2-2. VERTICAL SITUATION DIP CONSTANTS
RANGE SCALE ALTITUDE SCALE
XSCALE RBIAS YSCALE HBIAS
VERT SIT 1 .002 60761 .007 30000
VERT SIT 2 .0065 22785 .023 8000

Table 3.16.2—2 contains the derived values of the biases and scal e factors associated with the vertica
situation displays.

Table3.16.2-3. ALPHA/MACH (VSI) DIP CONSTANTS
SCALE FACTOR BIAS
POS 1 POS 2 | SCALE_1 SCALE_2 NAME VALUE NAME VALUE
284 116 | 23 11 RT1 ALPHA_ 14 RT1_ALPHA_ -38
SC_FACT BIAS
—456 0|20 6.0 | RT1L_MACH_ 114 RT1 MACH_ —684
SC_FACT BIAS

NOTE: Addressable Unit (AU) position and BIAS data is with respect to the center of the CRT.

Table 3.16.2—3 contains the derived values of the biases and scal e factors associated with the
AlphalMach profile on the Vertical Situation 1 Display.

3.16.3 TheDerivation of the XXXXXX TRAJ DIP Coefficients.
All of the scale factors and biases are calculated using the rel ationships

POS 1
POS 2

Bias + (Scale Factor) (SCALE 1)
Bias + (Scale Factor) (SCALE 2)

where POS 1 and POS 2 are two locations on the implied scale on the face of the CRT and SCALE 1 and
SCALE_2 are the two corresponding values of the parameter represented by the scale. Table 3.16.3-1 lists
the |-Load MSIDs of XXXXXX TRAJ 1/2 DIP coefficients Scale Factor and Bias, and the values or |-
LOAD MSIDsof POS 1, POS 2, SCALE_1and SCALE_2 used. Table 3.16.3-2 liststhe I-LOAD
MSIDs of RTLS TRAJ 2 DIP coefficients Scale Factor and Bias, and the values or I-LOAD M SIDs of
POS 1, POS 2, SCALE 1and SCALE 2 used. Thetubelocations are given in coordinates with origin at
the center of the tube.

The derivation of the propellant remaining in the external tank is asfollows. The values shown are for a
typical mission BRM_3A.

EXTERNAL TANK LAUNCH WT 1,630,711 Ibs.
EXTERNAL TANK —DRY WEIGHT 70,420
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TOTAL FUEL 1,560,291
RESIDUAL FUEL 7,580
TOTAL USABLE FUEL (TOTAL-FUEL) 1,552,711 Ibs.
WEIGHT WITH FUEL DEPLETED (R2_FINAL_WT)
ORBITER WEIGHT (32K* PAYLOAD) 202,104 Ibs.
EXTERNAL TANK —DRY WEIGHT 70,420
RESIDUAL FUEL 7,580
R2_FINAL_WT 280,104 |bs.
NOTE: K* indicatesamultiplier of 1,000.
Table3.16.3-1. XXXXXX TRAJ1/2 DIP COEFFICIENTS
POS 1 POS 2 SCALE 1 SCALE_2 SCALE FACTOR BIAS
493 -340 V97U6718C V97U6719C V97U6721C V97U6720C
Al V_MAX Al V_MIN Al X_SC FACT Al X_BIAS
270 -270 V97U6703C V97U6704C V97U6723C V97U6722C
Al H MAX Al H MIN Al Y_SC FACT Al Y_BIAS
481 -280 V97U6735C V97U6736C V97U6741C V97U6740C
A2 V_MAX A2 V_MIN A2_X_SC_FACT A2_X_BIAS
243 -226 V97U6733C V97U6734C V97U6745C V97U6744C
A2 H_MAX A2 _H_MIN A2_Y_SC FACT A2_Y_BIAS
451 -299 V97U6738C V97U6739C V97U6743C V97U6742C
A2 VI_MAX A2 VI_MIN A2_X2 SC FACT A2_X2 BIAS
Table3.16.3-2. RTLSTRAJ2DIP COEFFICIENTS
POS 1 POS 2 SCALE 2 SCALE_2 SCALE FACTOR BIAS
498 —433 V97U6918C V97U6919C V97U6921C V97U6920C
R2_V_MAX R2_V_MIN R2_X_SC_FACT R2_X_BIAS
271 —239 V97U6914C V97U6915C V97U6923C V97U8142C
R2_ H _MAX R2_H_MIN R2_Y_SC FACT R2_Y_BIAS PASS
-376 424 V97U6910C V97U6911C V97U6912C V97U6909C
R2 D_R_MAX R2 D_R MIN R2 D_R SC FACT | R2.D_R BIAS
NOTE: Addressable Unit (AU) position and BIAS data is with respect to the center of the CRT.
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3.17 DERIVATION OF DIP COEFFICIENTS (BFS)

3.17.1 TheDerivation of the Ascent DI P Coefficients.

The scale factors and biases are calculated using the same relationships shown in paragraph 3.16.3. Table
3.17.1-1 lists the Ascent DIP coefficients used in their calculation. The tube locations are given in
coordinates with origin at the center of thetube. The coefficients that are derived from the position and
scale I-Loaded M SIDs are indicated with an asterisk.
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Table3.17.1-1. ASCENT DIP COEFFICIENTS
POS 1 POS 2 SCALE 1 SCALE 2 SCALE_FACTOR |BIAS
493 -340 VO7U6718C  |VO7U6719C | V97UE721C V97U6720C
ALV MAX |ALV_MIN |AL1 X SC FACT |A1l X BIAS
270 -270 VO7U6703C  |V97U6704C | V97UE723C V97U6722C
AL H MAX |ALHMIN |ALY_SCFACT |ALlY_BIAS
V97U8876C V97U8877C VO7U711C  |VO7U6712C | VO7U6713C* V97U6709C*
Al EAS Y_MAX | AL EAS Y _MIN|AL EAS MAX |Al EAS MIN |Al EAS SC FACT |A1 EAS BIAS
481 -280 VO7U6735C | V97U6736C | VO7UE741C V97U6740C
A2 V_MAX |A2.V_MIN |A2 X _SC FACT |A2 X BIAS
243 -226 VO7U6733C  |VO7U6734C | VO7UE745C VO7UB744C
A2 H MAX |A2 HMIN |A2.Y_SC FACT |A2Y_BIAS
451 -299 VO7U6738C | V97U6739C | V97U6E743C V97U6742C
A2 VI_MAX |A2 VI MIN |A2 X2 SC FACT |A2 X2 BIAS
V97U8884C V97U8885C VO7UB725C  |VO7TUE726C* | VOTUGE727CH VO7UBT24C*
A2 DHD_Y_MAX | A2 DHD_Y_MIN | A2 DHD_MAX |A2 DHD_MIN | A2 DHD_SC_FACT |A2 DHD_BIAS
V97U8886C V97U8887C VO7UB730C  |VO7UB731C | V97U6732C* V97U6728C*
A2 G Y MAX |A2G Y MIN |A2 G MAX |A2GMIN |A2 G SCFACT |A2 G BIAS

*Derived I-Load, BFS Only

Logic for predicted position indicator is as follows:

X1 =X2

X2 =X3

X3 =X_CURRENT
XD1=XD2

XD2 = (X3-X2)/DTC
XD = (3XD2-XD1)/2
XDD = (XD2-XD1)/DTC
X_PRED = X3+ XD DT_j + XDD DT_j**2/2

Since XD and XDD arelinear functions of X1, X2 and X3 and DT_j and DTC are mission dependent
constants, X_PRED can be expressed as alinear function of X1, X2 and X3 (X_PRED = K1jX1 + K2jX2
+ K3jX3) where Kij are functions of DTC (update timeinterval) and DT _j (extrapolation time).

WithDTC=2,DT _1=20,DT 2=30and DT_3=60, Kijfori=1 to 3andj=1 to 3areasfollows:

K11 =55 K21=120 K31 =465
K12 =-120 K22 =-255 K32 =-960
K13 =66 K23 =136 K33 =496

3.17.2

The Derivation of the RTLS Transition DIP Coefficients

The scale factors and biases are derived by using the same rel ationships shown in paragraph 3.16.3. Table
3.17.2-1 liststhe RTL S Trans DIP coefficients and the values used in their derivation.
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Table3.17.2-1. RTLSDIP CONSTANTS
SCALE FACTOR BIAS
POS 1 POS 2 |SCALE_1 SCALE_2 NAME VALUE NAME VALUE
284 —255 |55 0 | RTLALPHA_ —9.8 | RTL_ALPHA_ —255
SC_FACT BIAS
284 256 |3 0| RT1 NZ_SC_ —180 | RT1_NZ_BIAS —256
FACT
321 325 [ 6.1 1.9 | RT1_MACH_ 1538 | RTL MACH_ | -617.2
SC_FACT BIAS
38 284 | -.25 1.25 | SCALE_1 —164 | RT1_EOW._ 79
BIAS

Thevalue of ALPHA_CMD, expressed in AU, is derived asfollows:

ALPHA_CMD

100

RT1 ALPHA_BIAS+RT1 ALPHA_SC_FACT (aphacommand)
255 +(9.8) 50 = 235
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40 CRT DISPLAYS

Section 4 defines the detailed formats and the related display interfacing parametersfor all CRT formats.
Requirements for BFS CRT formats are imbedded in this section. Where BFS and PFS formats are
identical or nearly identical, the BFS availability and differences are noted aong with the description of the
PFS format.

4.0.1 Traceability of Requirements

The software baseline documents shall provide for identifying like and related requirements so that
traceability of these requirements can be established up and down through the different levels of the
software documentation hierarchy.

Table 4.0.1-1 shows the traceability of the software sectionsin this FSSR with respect to the corresponding
Principal Functionsidentified in sections of the Level A/B CPDS documentation. In addition, it should be
understood that traceability between the PASS GN& C principal functions and applicable BFS paragraphs
is unnecessary, since this FSSR contains both the PASS and BFS requirements. Thistraceability tableis
provided for information only.

Table4.0.1-1 Level-C to Level-A/B Traceability
Level-C FSSR Level C FSSR Title and Type Principal Function
Section No. PASS BFS
Volume 1
411 Fault (PFS/BFS) -- SPEC/099 A59.1 | 411
412 Time (PFS) -- SPEC/002 A5.9.2
4.1.3 GPC Memory (PFS) -- OPS/0001, /9011, SPEC/000 A5.9.3
414 DPS Utility (PFS) -- SPEC/001 A5.94
415 GPC/BUS Status (PFS) -- SPEC/006 A5.95
4.1.7 XXXXIPL Menu (1) (PFS/BFS) -- SPEC A58.1.1 | 417
4.1.7 GPCIPL Menu (2) (PFS/BFS) -- SPEC A581.2 | 417
4.1.8 BFS Memory (BFS) -- GNC OPS/0001, SPEC/000 4.18
421 Entry Trgjectory 1 Display (PFS/BFS) Generic -- OPS/3041 G6.15 421
422 Entry Trgjectory 2 Display (PFS/BFS) Generic -- OPS/3041 G6.16 422
423 Entry Trgjectory 3 Display (PFS/BFS) Generic -- OPS/3041 G6.17 423
424 Entry Trgjectory 4 Display (PFS/BFS) Generic -- OPS/3041 G6.18 424
425 Entry Trgjectory 5 Display (PFS/BFS) Generic -- OPS/3041 G6.40 425
4.2.6 Vertical Situation 1 Display (PFS/BFS) Generic -- OPS/3051, | G6.19 4.2.6
6021, 6031
427 Vertical Situation 2 Display (PFS/BFS) Generic -- OPS/3051, | G6.20 4.2.7
6031
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Table4.0.1-1 Level-C to Level-A/B Traceability

Level-C FSSR Level C FSSR Title and Type Principal Function
Section No. PASS BFS
4.2.8 RM Orbit Display (PFS) -- SPEC/025 G6.45
429 Horiz Sit Display (PFS) -- SPEC/050 G6.21
4.2.10 XXXXX MNVRYYYYY Display (PFS/BFS) -- OPS/1041, G6.35 4.2.10
1051, 1061, 2021, 3011, 3021, 3031
4211 Horiz Sit Display (BFS) -- SPEC/050 4211
4212 GNC SYS SUMM 1 Display (BFS) -- DISP/018 4212
4.2.13 RCS Display (PFS) -- SPEC/023 G6.7
4.2.14 Controls Display (PFS) -- SPEC/053 G6.46
4.2.15 GNC SYS SUMM 1 Display (PFS) -- DISP/018 G6.31
4.2.16 Ascent Trajectory 1 Display (BFS) -- OPS/1011, 1021 4.2.16
4.2.17 Ascent Trajectory 2 Display (BFS) -- OPS/1031 4.2.17
4.2.18 GNC SYS SUMM 2 Display (PFS/BFS) -- DISP/019 G6.32 4.2.18
4.2.20 Star Tracker/COAS Control Display (PFS) -- SPEC/022 G6.44
4221 IMU Alignment Display (PFS) -- SPEC/021 G6.26
4.2.22 DAP Configuration Display (PFS) -- SPEC/020 G6.1
4.2.23 Relative Navigation Display (PFS) -- SPEC/033 G6.11
4.2.25 Orbit Targeting Display (PFS) -- SPEC/034 G6.14
4.2.26 Universal Pointing Display (PFS) -- OPS/2011 G6.27
4231 Override Display (PFS) -- SPEC/051 G6.47
4.2.34 RTLS Trajectory 2 Display (BFS) -- OPS/6011 4.2.34
4.2.35 Override Display (BFS) -- SPEC/051 4.2.35
4.2.36 GPS STATUS Display -- SPEC/055 G6.51
4.2.37 GPS Status Display (BFS) -- SPEC/055 4.2.37
4.2.38 XXXXXX TRAJ 1 Display (PFS) -- OPS/1011, 1021 G6.52
4.2.39 XXXXXX TRAJ 2 Display (PFS) -- OPS/1031 G6.53
4.2.40 RTLS TRAJ 2 Display (PFS) -- OPS/6011 G6.54
Volume 2
431 SM SYS SUMM 1 Display (BFS) -- DISP/078 43.1
432 SM Table Maint Display (PFS) -- SPEC/060 S5.1.1
434 Antenna Display (PFS) -- OPS/2011, 4011 S5.1.4
4.35 PCMMU/Payload Comm Display (PFS) -- SPEC/062 S5.1.3
4.3.12 PDRS Control Display (PFS) -- SPEC/094 S5.1.6

102




STS83-0020V1-34
December 21, 2007

Table4.0.1-1 Level-C to Level-A/B Traceability

Level-C FSSR Level C FSSR Title and Type Principal Function
Section No. PASS BFS

4.3.14 Payload Bay Doors Display (PFS/BFS) -- OPS/2021, S5.1.5 4.3.14
4021 (PFS), SPEC/063 (BFS)

4.3.17 Thermal Display (BFS) -- OPS/0001 4.3.17

4.3.19 SM SYS SUMM 2 Display (BFS) -- DISP/079 4.3.19

4.3.24 SM Ground Checkout Display (PFS) -- SPEC/064 S5.1.10

4.3.25 PDRS Override Display (PFS) -- SPEC/095 S5.1.11

451 FCS/DED Displays C/O Display (PFS) -- OPS/8011 V5.1.10

452 RM Controllers Display (PFS) -- SPEC/043 V5.1.6

453 RM Switches/Surfaces Feedback Display (PFS) -- SPEC/042 V5.1.7

454 On-Orbit Sensor Self-Test Display (PFS) -- SPEC/040 V5.1.4

455 On-Orbit RGA/ADTA/RCS Test Display (PFS) -- SPEC/041 | V5.1.4

45.6 Mass Memory Read/Write Display (PFS) -- SPEC/085, V5.1.12
OPS/9011

457 Switches Display (PFS) -- SPEC/044 V5.1.7

459 On Orhit Nose Whedl Steering Check Display (PFS) -- V5.1.17
SPEC/045

46.1 GPC/BTU Interface Display (PFS) -- SPEC/112 V5.1.3

4.6.2 Preflight Sensor Self-Test Display (PFS) -- SPEC/101 V5.1.4

4.6.3 Preflight RCS'RGA/ADTA Test Display (PFS) -- SPEC/102 V5.1.4

4.6.4 TCS Control Display (PFS) -- SPEC/105 V5.1.11

4.6.5 General Test Support Display (PFS) -- SPEC/100 V5.1.5

4.6.6 Ground IMU Control/Monitor Display (PFS) -- SPEC/104 Vv5.1.8

4.6.7 Manual Controls Display (PFS) -- DISP/106 Vv5.2.1

4.6.8 DEU Stand-Alone Self-Test Display (PFS/BFS) -- SPEC/IPL N/A 4.6.8

4.6.10 Spacelab Memory Dump (PFS) -- SPEC/111 V5.1.15

46.11 Actuator Control Display (PFS) -- SPEC/113 V5.1.16

4.7 Head Up Display (Various HUD-Related Formats & Symbols)

Note: See Voal. 3 Sections F.4.252 (PFS) and F.4.260 (BFS)
below
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Table4.0.1-1 Level-C to Level-A/B Traceability

Level-C FSSR Level C FSSR Title and Type Principal Function
Section No. PASS BFS
Volume 3
Al PFS CRT Messages N/A
A2 PFS Error Signals N/A
A3 PFS/BFS C&W Light/CRT Message Correlation N/A A.3
A4 PFS CRT Message Software Requirements N/A
A5 BFS CRT Messages Requirements A5
A.6 GPCIPL Messages N/A
A7 Back-Up System Loader Messages (BFS) A7
B.4.110 Guidance, Navigation And Control/Annunciation Interface G4.110
Support (GAX) - (PFS)
B.4.112 Guidance, Navigation And Control/Annunciation Interface B.4.112
Support (GAX) - (BFS)

B.4.150 Entry Display Processing (PFS/BFS) G4.150 | B.4.150
B.4.154 Vertical Situation Display Processing (PFS/BFS) G4.154 | B.4.154
B.4.160 XXXXXX Tra Display Processing (PFS) G4.160
B.4.206 Ascent Display Interface Processing (BFS) B.4.206
B.4.218 RTLS Traj 2 Display Interface Processing (BFS) B.4.218
B.5.3 GPS Status Display Processing (PFS) G5.3
B.5.7 Horizontal Situation Display Processing (PFS/BFS) G5.7 B.5.7
B.5.16 RM/RCS Display Processing (PFS) Gb.16
B.5.19 RM Orbit Display Processing (PFS) G5.19
B.5.21 Override Speciaist Function (PFS) Gb5.21
B.5.25 Controls Specialist Function (PFS) Gb5.25
F.4.103 Entry/Landing ADI Processing (PFS) G4.103
F.4.104 Horizontal Situation Indicator Processing (PFS) G4.104
F.4.105 Alpha/Mach Indicator Processing (PFS) G4.105
F.4.106 Altitude/Vertical Ve ocity Indicator Processing (PFS) G4.106
F.4.107 Surface Position Indicator Processing (PFS) G4.107
F.4.108 Entry/Landing Event Annunciation Processing (PFS) (G4.108
F.4.168 Ascent Attitude Director Indicator Processing (PFS) G4.168
F.4.169 On-Orhit Attitude Director Indicator Processing (PFS) G4.169
F.4.230 RCS Activity Light Processing (PFS) G4.230
F.4.252 Head Up Display Processing (HUD Proc) - (PFS) G4.252
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Table4.0.1-1 Level-C to Level-A/B Traceability

Level-C FSSR Level C FSSR Title and Type Principal Function
Section No. PASS BFS
F.4.260 BFS Head Up Display Processing (BFS HUD Proc) F.4.260

41  SYSTEM LEVEL DISPLAYS

41.1

FAULT (PFS/BFS)

TITLE: FAULT
TYPE: DISP/099 or FAULT SUMM Key
AVAILABILITY:PFS: ALL OPS

4111
@

)

BFS: ALL OPS

Purpose, Operations, and Organization

The Fault Display provides a historical summation of the most recent Class 2 and 3 CRT
messages. The display output functions as a push—down list. The most recent message appears
on the top; the next most recent, one row below, etc. The PFS display supportsthe last 15
messages. After 15 messages have been generated, the oldest (bottom) message on the display
disappears when the next fault occurs. The display isindependent of the major function
selected and can be called by the FAULT SUMM key at any time. The display can also be
called by its display page number (SPEC 099 PRO); however, thisreinitializes the display,
blanking all messages. Figure 4.1.1-1 isthe Fault Display Format (PFS) and Figure 4.1.1-2 is
the Fault Display Format (BFS).

Each line on the fault summary page is comprised of fivefields. CRT ID, FAULT, C/W, GPC,
and TIME. The CRT ID and FAULT fields comprise atotal of 19 characters, which includes a
blank space to separate major and minor fields. The leftmost 14 characters are referred to as
the magjor fiedld of a CRT message. The rightmost four characters of the fault field are referred
to asthe minor field of the message. The CRT ID part of the major field (leftmost three
alphanumeric characters) isintended to aid the crewman in determining the display page
number on which the fault is displayed and the major function in which the display resides.
However, the CRT ID is not included in messages that are not referenced to a CRT display
page. Mgor functions are defined as (G) GNC, (S) System Management or (2) System
Management (Payload Unique Displays) and (P) Payload and are identified by thefirst
character of the major field. The FAULT fidd identifies either the problem (caution and
warning) or the subsystem group (alerts) which incurred the fault as part of the major field and
the particular subsystem or string that has the fault as the minor field.

The C&W field is a single—character indicator used with caution and warning (class 2) CRT
messages only. Thisindicator (asterisk) will indicate to the crew that the fault is C/W related.
The GPC field is used to identify the source GPC or GPC’ s that detected the fault asan aid in
trouble shooting internal GPC or 1/O type errors. The TIME field specifies the mission time tag
in MET of annunciation for each CRT message, and like the CRT ID, FAULT, and GPC fields
isincluded as part of every message.

105



STS83-0020V1-34
December 21, 2007

All messages on this display are, or have been, enabled for output to the CRT message line (line
25) of al operating CRT’ sindependent of major function switch selection. The content of the
CRT messagesisidentical to the FSP messages except for the truncation of daysin the TIME
field on the CRT message line, and for PASS the exceptions listed in the note in section
5.3.5.7.4 of the SSW Leve A CPDS (SS-P-0002-170). The messages displayed on the
message line are formatted as shown in Section 3.4.3 of thisFSSR. CRT message
requirements for the Space Shuttle are described in Appendix A of this FSSR.

The capability exists to prevent repetition of identical CRT messages:

In PASS when a CRT message is generated, its mgjor and minor (CRT and FAULT ID) fields
are compared to the samefield of the top message (i.e., most recent) on the display. If thefields
agree and the new message has occurred within an interlock period of 4.8 seconds of the top
displayed message, the output of the new message is inhibited.

In BFS, any new message is compared to all messages annunciated within the past 4.8 seconds
and the new message will not be annunciated if it had previously occurred during that lockout
period.

All CRT messages can be cleared from the display. This capability isinitiated by calling the
FAULT summary page viaits display number (SPEC 099 PRO).

41.1.2 BFS Supplemental Requirements
1. Thelast twenty (20) CRT messages are supported by BFS on the FAULT summary page.

TABLE 4.1.1-1. Fault Keyboard Processing

Not applicable

41.1.3 Fault Keyboard Processing Addendum
Not applicable

4114 Fault CRT Display Processing Addendum

The table below presents the stand—alone parameter status indicators (PSl) that can be displayed for a
parameter. PSI requirements are identified by theword “STAT” being inserted in the FORMAT TY PE
column and a numeric code appearing as an entry (right justified) in the ADD REF column of CRT
Display Processing Table 4.1.1-2. The numeric code, corresponding to one of those listed in the table,
indicates the specific status processing to be performed. If thereis no numeric code entry, the status
processing is defined by the default code.

When the “M” PSl isdisplayed (for commfault, I/O error resulting in missing data), the associated
parameter value data field shall be blanked unless specified otherwise.
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Numeric Code PSI Symbol(s) B = blank

Blank (defalt) | ¢ M ¥
1 Lot M B
2 t M B
3 l B
4 t B
5 ! ? B
6 Lot ]
7 M B
8 l ? M B
9 M ¥

The following apha code(s) appear (Ieft justified) inthe ADD REF column of Table 4.1.1-2 whenever it is
necessary to define any special processing requirements not otherwise covered therein:

A. Thefivefields composing the fault summary message line are derived as follows:

1.

4,

5.

Major Field. Ul retrievesthisfield from the Magjor Fault Message Table (see Appendix A)
entry designated by the Mgjor Fault Message Index.

Minor Field. Ul retrievesthisfield from the Minor Fault Message Table entry designated
by the Minor Fault Message Index.

C/W indicator — An asterisk indicates the parameter is a C/W parameter.
GPC. The ID numbers (1-5) of the GPC’sinvolved in detection of the fault are displayed.

Time. Day/hour:minute:second in MET at the time the fault is detected.

No more than 15 (PFS) or 20 (BFS) fault messages are displayed at onetime. Earlier messages push—
down on the CRT to make room for the latest fault message to be displayed on line 9 (PFS) or online 5

(BFS).

The fault summary message line will be constructed as shown here:

MAJOR FIELD MINOR
(14) FIELD

BLANK
@)

CRT

(©)

AZzrrw

MESSAGE 8| wmse B |c| san GPC B TIME BLANK
(10) L (4) L / (3) (5) L (12) (4)
A A w A
N N N
K K K
@) DDD /HH:MM:S S

1] 2] 3]4

BRE

©

9 [10]11]12]13[14 ]15]16]17]18]20]20] 21] 22] 23] 24] 5] 26] 27] 28]20 ] 30] 51] 2] 33 34]55  36] 37] 38] ze] 40 a1] 42] 4a] aa] a5] a6 [ 47 [ 48] 4] 50] 51

NOTES:

1.

CRT format “X" coordinate locations 5 through 18 correspond to card columns 5 through
18 of the“G” card type.
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2. All messages which do not have a CRT ID included in the major field will start in card
column 9.

3. Those messages which have aCRT ID in the mgjor field will start in card column 5.

B. The measurement number representing the CRT TIMER is dependent upon which magjor
function this display iscaled in and is defined by the following table:

MAJOR FUNCTION SETTING MSID
GNC V91W1987C
SM V91w1988C
PL V91W1989C

4115 Fault Figure/Table References
Figure4.1.1-1 Fault Display (PFS)

Figure4.1.1-2 Fault Display (BFS)

Table4.1.1-1 Keyboard Processing Table N/A

Table4.1.1-2 CRT Display Processing Table

Table4.1.1-3 CRT Display Processing Background Requirements N/A
Table4.1.14 Mission Design Background Constants N/A
Table4.1.1-5 Input Functional Parameters N/A

Table4.1.1-6 Output Functional Parameters N/A

Table4.1.1-7 I-Loads N/A

Table4.1.1-8 K—Loads N/A

Table4.1.1-9 Constants N/A
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FIGURE 4.1.1-1. Fault Display (PFS)

STS 83-0020V1-34
December 21, 2007



110

10

15

20

25

—

STS 83-0020V1-34
December 21, 2007

—

\

© S 2 S 2 3 2 g 2 2
Frrrrrrrrrrrrrrrtrrtr it rrrrrrrrrrerrrrrrrrrrrrrrrtrnld
/XXXX/XXX/OQQ FAULT XX X DDD/HH:MM:SS
BFS DDD/HH MM :SS
CRT FAULT CIw GPC TIME
| D
XXX XXXXXXXXXX XXXX X X XXX ITXX 1 XX XX
XXX XXXXXXXXXX XXXX X X XXX [TXX 1 XX XX
XXX XXXXXXXXXX XXXX X X XXX ITXX 1 XX 1 XX
XXX XXXXXXXXXX XXXX X X XXX ITXX 1 XX 1 XX
XXX XXXXXXXXXX XXXX X X XXX /TXX XX XX
XXX XXXXXXXXXX XXXX X X XXX [TXX 1 XX XX
XXX XXXXXXXXXX XXXX X X XXX ITXX 1 XX XX
XXX XXXXXXXXXX XXXX X X XXX [TXX 1 XX 1 XX
XXX XXXXXXXXXX XXXX X X XXX ITXX 1 XX XX
XXX XXXXXXXXXX XXXX X X XXX ITXX 1 XX XX
XXX XXXXXXXXXX XXXX X X XXX [TXX XX XX
XXX XXXXXXXXXX XXXX X X XXX ITXX 1 XX 1 XX
XXX XXXXXXXXXX XXXX X X XXX ITXX XX XX
XXX XXXXXXXXXX XXXX X X XXX ITXX 1 XX XX
XXX XXXXXXXXXX XXXX X X XXX ITXX 1 XX XX
XXX XXXXXXXXXX XXXX X X XXX ITXX XX 1 XX
XXX XXXXXXXXXX XXXX X X XXX ITXX XX XX
XXX XXXXXXXXXX XXXX X X XXX [TXX XX XX
XXX XXXXXXXXXX XXXX X X XXX ITXX XX 1 XX
XXX XXXXXXXXXX XXXX X X XXX ITXX 1 XX XX
|I|I|I|I|I|I|I|I|I|I|I|I|I|I|I|I|I|I|I|I|I|I|I|I|I|I|I|I|I|I|I|I|I|I|I|I|I|I|I|I|I|I|I|I|I|I|I|I|I|I
2398383882 ¢g3ygzgrygeggesge
— — — N N N o o < < < Lo Lo Lo o o M~ ~ M~ [ee] [ee] > > >

FIGURE 4.1.1-2. Fault Display (BFS)
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Table4.1.1-2.FAULT (PFS/BFS) CRT DISPLAY PROCESSING
Seq _ CRT M/SID | coord | ' Format CULSEBLS IR RSB P | Add | Source Nomenclature | €
S gnal Name T N | TL[1U|NJL|A[T]|E|RIW| Ref R
E | AlAlz|T|A|T|G|A|A]|N T
M T TN E[{s|E|[N|D|N|L
N BILEVEL Ul kK N|H Efc]|s
X |Y | o] CHAR 1 0 TYPE s s RIH|T PFS BFS
001 | (0P Ve3X00d0X |2 |1 50 CHAR E ul N/S OPS FUNCTION PAGE X
002 | (OPS) Ve3X00d0X | 2 |1 50 CHAR c N/S Mi OPS FUNCTION PAGE X
003 | (SPEC) vasxonax |7 |1 40 CHAR E ul Mi SPEC FUNCTION PAGE X
004 | (DISP) Vo3X0044X |10 | 1 40 DEC E ul Mi DISPLAY FUNCTION PAGE X
005 | (UL) Ve2X5032X (34 | 1 20 uL BLVL X | ul Mi UPLINK ACTIVITY IND X
006 | (GPC) vo3xondex |36 | 1 20 DEC E ul N/S GPC DRIVER X
007 | (GPC) vo3xondeX |36 | 1 20 DEC B N/S Mi GPC DRIVER X
008 | (MT) VoIW19%C (39 |1 120 CHAR | DHMS A FCOS BOS MISSION ELAPSED TIME X
009 | (CRT TIMER) vaIwi1es7C |39 | 2 120 CHAR | DHMS A B FCOS BOS DISPLAY CRT TIMER,GNC X
010 |FSML1 VoluoIC |5 |9 430 CHAR G A FSP FOP FAULT MESSAGE LINE 1 X
011 |FSML2 voluoe2c | 5 |10 430 CHAR G A FSP FOP FAULT MESSAGE LINE 2 X
012 |FSML3 Volu0esC | 5 |11 430 CHAR G A FSP FOP FAULT MESSAGE LINE 3 X
013 | FSML 4 volosaC | 5 |12 430 CHAR G A FSP FOP FAULT MESSAGE LINE 4 X
014 |FSML5 Vo1U09sC | 5 |13 430 CHAR G A FSP FOP FAULT MESSAGE LINE5 X
015 | FSML6 VoluoeeC | 5 |14 430 CHAR G A FSP FOP FAULT MESSAGE LINE 6 X
016 | FSML7 Vvoluo7c | 5 |15 430 CHAR G A FSP FOP FAULT MESSAGE LINE 7 X
017 |FSML8 voluoesC | 5 |16 430 CHAR G A FSP FOP FAULT MESSAGE LINE 8 X
018 | FSML9 VoluoeeC | 5 |17 430 CHAR G A FSP FOP FAULT MESSAGE LINE 9 X
019 | FSML 10 voluogloc | 5 |18 430 CHAR G A FSP FOP FAULT MESSAGE LINE 10 X
020 | FSML 11 vowoouic | 5 |19 430 CHAR G A FSP FOP FAULT MESSAGE LINE 11 X
021 | FSML 12 vologlc | 5 |20 430 CHAR G A FSP FOP FAULT MESSAGE LINE 12 X
022 | FSML 13 Voluo91sC | 5 |21 430 CHAR G A FSP FOP FAULT MESSAGE LINE 13 X
023 | FSML 14 vologaC | 5 |22 430 CHAR G A FSP FOP FAULT MESSAGE LINE 14 X
024 | FSML 15 VolU9IsC | 5 |23 430 CHAR G A FSP FOP FAULT MESSAGE LINE 15 X
025 | FSML 16 Vvoluo9l6C | 5 |24 430 CHAR G A N/S FOP FAULT MESSAGE LINE 16 X
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Table4.1.1-2.FAULT (PFS/BFS) CRT DISPLAY PROCESSING

Seq . CRT M/SID | coord | Format LSBT TR B2 [Add | Source Nomenclature | €
Signal Name T N Te N LAl E[R|W| Ref R
E I A|lA|lZ|T|A|T|[G|A]|A|N T

M T |T{N]E[E|[S|E|N|[D|N]|L

N BILEVEL s |ulk N|[H E|lc|s

X 1Y | OCHAR 1 0 TYPE S S RIH|T PFS BFS

026 | FSML 17 vowoetrc |5 | 5 430 CHAR G A N/S FOP FAULT MESSAGE LINE 17 X
027 | FSML 18 voloeIsC |5 | 6 430 CHAR G A N/S FOP FAULT MESSAGE LINE 18 X
028 | FSML 19 vowoetoc |5 |7 430 CHAR G A N/S FOP FAULT MESSAGE LINE 19 X
029 | FSML 20 voloeoc |5 |8 430 CHAR G A N/S FOP FAULT MESSAGE LINE 20 X
030 | (MSGLINE) VO3X0050X | 1 |25 440 CHAR G ul N/S MESSAGE LINE X
031 | (MSGLINE) VO3X0050X | 2 |25 460 CHAR G N/S M MESSAGE LINE X
032 | (BUFFER MSG) VO3X0054X | 45 | 25 40 CHAR G ul N/S BUFFER MESSAGE INDICATOR | X
033 | (BUFFER MSG) VO3X0054X | 48 | 25 40 CHAR G N/S M BUFFER MESSAGE INDICATOR | X
034 | (SPL) VO3X0056X | 2 |26 490 CHAR G ul M SCRATCH PAD LINE X
200 | (BF9) vosxoo1sX |35 | 2 30 CHAR X G N/S M BFSIDENTIFIER BFS _ |X
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TIME (PFS)

TITLE: TIME
TYPE: SPEC/002
AVAILABILITY: PFS: OPS0, GNC OPS 2, 8 and 9;

4121

SM OPS 2 and 4;
PL OPS9

Purpose, Operation, and Organization

(1) TIME SPECIALIST. Thisfunction provides control of the GPC Time Management Processor

)

©)

(TMP), the GPC—generated Event Timer, and provides updates to the Master Timing Unit
(MTU) MET/GMT accumulators and GPC MET/GMT. In addition, provisions are made for
monitoring the MTU accumulator strings, the GPCs self—time used in the last TMP cycle
(biased to alow visua comparison), and the TMP source selection. Figure 4.1.2-1 isthe Time
Display Format.

The crew uses this SPEC for initia configuration of the timing system to provide updatesto the
MTU GMT, MTU MET, and CRT TIMER. Asaresult of an FDA fault summary message,
the crew may be directed to view the TIME management SPEC to exercise control functions or
simply to monitor MTU subsystem parameters.

The TIME display isformatted into three major segments. The upper segment contains
controls for mission time selection, CRT Timer, and tone. The middle segment displays the
status of the MTU and containsthe MTU MET/GMT and GPC TMP update controls. The
bottom segment containsthe MTU and GPC-GMT outputs. Also displayed in this segment are
the GPC TMP source selections. The controlsto force selection of the GPC TMP inputsand a
time sync complete the bottom segment.

In MM101 the CRT TIMER will be loaded by the R/S Launch Sequencer to countdown to time
of SRB ignition. Initiation of the timer will be donein OPS G9.

For the TIME management SPEC, the failed state of a bi-level will be displayed as
alphanumeric text, and the normal state of the bi-devel will be blank.

MISSION TIME. Items1 and 2 are used to select either GMT (Item 1) or MET (Item 2) asthe
source for mission timefor al displays. An asterisk(*) is displayed opposite the selected
source, and ablank will indicate that a source, GMT or MET, is not selected for driving
mission time. Source selection carries forward across OPS transitions until manually changed.

CRT TIMER. Control of the CRT TIMER is exercised by Items 9 through 19 for the three
(one per Mgjor Function) CRT Timers. (Note: CRT Timersif initiated and counting at the time
of the OPS request, will continue to count across the OPS transition and Memory
Configurations (MC's) not containing this SPEC).

Items 9, 10, and 11 alow the CRT TIMER to be loaded with any combination of hours,
minutes, and seconds. The sign of the lowest item number entered with a non-zero value
determines the sign of the entire set of dataentries. A minus (-) causes the TIMER to count
down from the input time to zero, then up, while aplus (+) causes the TIMER to count up.
Upon execution of Item 12 (START timer), the values loaded in Items 9, 10, and/or 11 are
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input to the CRT TIMER, counting will beinitiated and the datafieldsin Items 9, 10 and 11
will be blanked. Additionaly, Items 14, 15 and 16 (sincethe “SET” valuesfor “ start at” have
been cleared), and items 17, 18 and 19 (since the CRT TIMER will not be consistent with a
previous “count to” time) will blank.

Items 14, 15 and 16 (MSN T) can be used to specify a future mission time when the CRT
TIMER isto be loaded with any combination of hours, minutes and seconds specified in Items
9, 10 and/or 11. Upon the execute command following the last Item 14, 15 and 16 entered, a
comparison between the values entered in Items 14, 15 and 16 and the mission timeisinitiated.
When the mission time has been reached, the CRT TIMER starts counting from the value
loaded in Items 9, 10, and/or 11 and thefieldsin Items 9, 10, and 11, Items 14, 15, and 16, and
Items 17, 18, and 19 will be blanked. Upon recall of the SPEC, Items 14, 15 and 16 will
display the last user entered START AT MSN T value for the selected Mgjor Function. (Note:
If an OPS transition to aMC in which this SPEC is not available is performed prior to reaching
theinput START AT MSN T, that MC will not monitor the START AT MSN T. If another
OPS transition is later performed to aMC in which this SPEC is available, the previously
entered START AT MSN T will again be monitored. Thisnew MC will immediately load and
start the CRT TIMER and blank the appropriate fieldsif the input START AT MSN T was
reached while in the MC in which this SPEC was not available.)

Items 17, 18 and 19 (COUNT TO MSN T) alow for entry of some upcoming mission timein
hours, minutes, and seconds. Thistime will be subtracted from the current mission time and the
deltavalue loaded into the CRT TIMER. After loading, the CRT TIMER will proceed to count
down to zero from the loaded deltavalue. When zero isreached on the CRT TIMER, the data
field for Items 17, 18, and 19 will be blanked. Upon recall of the SPEC, Items 17, 18, and 19
shall display the last user entered COUNT TO MSN T value for the selected Mg or Function.

In al the above cases, when the CRT TIMER isrequired to count down to zero, it will continue
counting up after zero is reached.

Upon execution of Item 13 (STOP), the CRT TIMER is stopped and zeroed.

TONE. Items 3 through 5 alow for an aert tone to be annunciated when the loaded mission
time MSN T value has been reached. Items 6, 7 and 8 alow for a second independent MSN T
entry. These datafields are blanked when the entered mission time has been reached.

Items 20, 21, and 22 provide for an alert tone annunciation based on a CRT TIMER value.
Either sign may be input; the sign of the lowest item number entered with nonzero field
determines the sign of the set. A negative sign on the input CRT T will cause the tone to
annunciate when the CRT TIMER is counting down; a positive sign will cause the tone to
annunciate when the CRT TIMER is counting up. Values entered which are in the past relative
to the CRT TIMER will cause an immediate alert.

The data fields are blanked when the entered CRT TIMER value has been reached.

(Note: If an OPS transition to aMC in which this SPEC is not available is performed prior to
reaching the alert tone times, that MC will not monitor the aert tonetimes. If another OPS
trangition islater performed to aMC in which this SPEC is available, the previously entered
aert tone time(s) will again be monitored. This new MC will immediately annunciate and blank
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the appropriate fields for any aert tone times reached while in the MC in which this SPEC was
not available.)

DURATION. Item 23 alowsfor the alert tone duration to be changed. Upon entry of a
decimal value of seconds (up to 99, in Item 23), al future alert tones sound for the entered time
duration. The alert tone will be inhibited whenever zero entry is made for the duration time.
Theinitia time duration valueis 1.0 second. (Note: The aert tone time duration valueis
carried across OPS transitions.)

MTU. Items 24 through 31 are the controls used to update the MTU and GPC times, GMT
and/or MET.

Items 24 through 27 (See Note 1) allow the input of a deltatimein days, hours, minutes,
seconds and millisecondsto the MTU and GPC. Upon execution of Item 32, (time UPDATE),
the values loaded in Items 24 through 27 are used by the GPC to construct and initiate the
necessary commands to the MTU to cause GMT to be updated by the input deltatime and the
TMP shall then select MTU accumulator 1 for time source. In addition, however, the value of
the update is rejected if the request is for more than 15 milliseconds. Each GPC adjustsits
RUN TIME and processing by the requested update. By limiting the update to 15
milliseconds, no GPC goes inactive for more than 15 milliseconds. The single exception to an
update of more than 15 millisecondsis limited to asingle active smplex GPC in GPC OPS 0 —
00. During thisprocess, GMT may be updated by days, hours, minutes, seconds, and
milliseconds up to afull year.

Items 28 through 31 (See Note 1) allow the input of a deltatimein days, hours, minutes,
seconds, and milliseconds to the mission elapsed time MET of the MTU and GPC. Upon
execution of Item 32 (time UPDATE), the values loaded in Items 28 through 31 are used by the
GPC to construct and initiate the necessary commands to the MTU to cause MET to be updated
by the input deltatime. In addition, each GPC shall adjust its MET clock by the requested
update. (The Coincident Timeis computed by rounding the current time to the next minute and
adding one minute).

It should be noted that the update does not occur immediately upon execution of Item 32. A
time referred to as Coincidence Time is computed when Item 32 is executed and the updateis
delayed until thistime. The Coincident Timeis computed by rounding the current time to the
next minute and adding one minute. Thus the update will occur from one to two minutes after
execution of ltem 32.

A Simultaneous update of MET and GMT with asingle Item 32 EXECUTE shall not be
possible (See Note 1). The sign of the lowest item number entered determines the sign of the
entire set (i.e., Item 24-27 or 28-31). The GMT/MET update item entries are blanked
following aEXECUTE of Item 32.

Note 1: Items 24-27 and 28-31 are mutually exclusive. Entry of Item 24-27 or 28-31 (at least
one item in each set) results in blanking of any existing input into Item 28-31 or 2427,
respectively.

MET RESET. Execution of Item 33 initiates aresetting of MET in both the MTU and the
common set GPC's. Thisresultsin the equalization of GPC and MTU MET.
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GPC TIME. Monitoring and status of the time sources from the MTU accumulator and
internal GPC prime clock are accomplished by four GMT time words located in the bottom
third of the display. These time words are the input sources of the GPC Time Management
Processor (TMP) and are controlled viathe item numbersto theright (TRY). Status (STAT)
information is maintained on the three MTU accumulators. The results of the TMP filter for
input source failure are displayed adjacent to each GMT time word with adown arrow (1) as
an indication of the failure or “M” as an indication of dataloss.

GPC CONTROLS. Items 34 through 37 are the controls used to manage the inputs to the GPC
TMP. Userinput of ACUM 1, ACUM 2, ACUM 3, or GPC forces the TMP in each GPC, on
agiven cycle, to start selection, with the time obtained from the requested source.

If the requested source is found to be out of tolerance by cycle, for automatic source selection,
the TMPin each GPC shall sequentially difference the other time sources with GPC time
(GPCmt—internal GPC time) until an absolute delta of less than a constant, K1, isfound, and
then select this source as TIMES3. |f the selected source isan MTU accumulator source, and if
it fails the K, test in that GPC, then the other two MTU accumulator sources are tested before
trying a GPC source. Asaresult, TMP faults down to a GPC source when all three MTU
sources fail the K1 test on asingle given cycle or all MTU’S are COMMFAULTED for two
consecutive cycles (a TMP time correction is skipped on the firss COMMFAULTED PASS).
Additionally, TMP will fault down to a GPC time source after only one cycle in the event one
of thefirst three flight critical stringsis not being commanded and the other two MTUs are
COMMFAULTED. However, oncethe MTU’ S are deselected, they are no longer examined
until the TMPisreinitialized or a user input for GMT update, time sync, or aregquest via ltems
34 through 37 isreceived to select an MTU source. If TMP has faulted down to a GPC, and no
source passes the K test, then GPCmt is used until TMP or a user input request via ltems 34
through 37 isreceived. Whenever a source selection is changed due to afailed condition of the
selected source, that GPC generates an appropriate error message.

(10) TIME SYNC. Execution of Item 38 forcesall GMT time sources to be set equal to the source

currently selected by the lowest GPC ID in the Common Set having control of at least one of
the FC 1-3 buses; that is, if the current source selected by that GPC isan MTU, each GPC
computes and attempts to command a zero deltaMTU/GMT update via the bus containing that
source. Thisresultsin all other sources being synchronized to the MTU selected by that GPC.
Following the time sync procedure, the TMP shall select MTU accumulator 1 for the time
source.

(11) GPC SOURCE. These messages indicate which of the four available sources, ACCUM 1,

4.1.2.2
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A.

ACCUM 2, ACCUM 3, or GPC are presently selected for the TMP of each operating GPC.
An aphanumeric ID (“A1” —“A3" for accumulators 1-3 and 1-5 for GPC 1-5) isdisplayed in
the appropriate GPC row to indicate which time sourceis being used by that GPC.

Time Keyboard Processing Addendum

The measurement numbers that contain the keystrokes that make up the hours, minutes, and
seconds which define the alert tone inputs are dependent on which major function (GNC or
SM) is selected on the major function switch. The following table defines the measurement
numbers which shall be used to transmit the information from the keyboard to the TIME SPEC
Function:
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Major Function Measurement
Switch Setting Number Nomenclature
GNC VO3W4165C | Time GNC MSN T1for ALERT WD 1
VI3W4166C | Time GNC MSN T1 for ALERT WD 2
VI3W4167C | Time GNC MSN T1 for ALERT WD 3
VO3W4170C | Time GNC MSN T2 for ALERT WD 1
VO3W4171C | Time GNC MSN T2 for ALERT WD 2
VI3W4172C | Time GNC MSN T2 for ALERT WD 3
SM VI3W4114C | Time SM MSN T1 for ALERT WD 1
VI3W4115C | Time SM MSN T1 for ALERT WD 2
VI3W4116C | Time SM MSN T1 for ALERT WD 3
VI3W4117C | Time SM MSN T2 for ALERT WD 1
VI3W4118C | Time SM MSN T2 for ALERT WD 2
V94W4119C | Time SM MSN T2 for ALERT WD 3

The measurement numbers that contain the keystrokes that make up the hours, minutes, and
seconds which define the CRT set time are dependent on which major function (GNC or SM) is
selected on the mgjor function switch. The following table defines the measurement numbers
which shall be used to transmit the information from the keyboard to the TIME SPEC function:

Major Function Measurement

Switch Setting Number Nomenclature
GNC VI3W4175C | TimeGNCCRT T SETWD 1
VO3W4176C | TimeGNCCRT T SETWD 1
VO3W4177C | TimeGNCCRT T SETWD 1

SM VO3W4135C | TimeSM CRT T SETWD 1

VO3W4136C | TimeSM CRT T SET WD 1

VO3W4137C | TimeSM CRT T SET WD 1

The measurement numbers that contain the keystrokes that make up the commands for start and
stop of the CRT TIMER are dependent on which major function is selected. The following

table defines the measurement numbers which shall be used to transmit the commands from the
keyboard to the TIME SPEC function:
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Major Function Measurement
Switch Setting Number Nomenclature
GNC VO3X4131X | Time GNC CRT T start
V93X4132X | Time GNC CRT T stop
SM V93X4180X | Time SM CRT T start
V93X4181X | TimeSM CRT T stop

D. The measurement numbers that contain the keystrokes that make up the hours, minutes, and
seconds which define the mission time that will start the CRT TIMER are dependent on which
major function is selected. The following table defines the measurement numbers which shall

be used to transmit the information from the keyboard to the TIME SPEC function:

Major Function Measurement
Switch Setting Number Nomenclature
GNC VI3w4185C Time MSN T for GNC CRT T start WD 1
VI3wW4186C Time MSN T for GNC CRT T start WD 2
Vo3w4187C Time MSN T for GNC CRT T start WD 3
SM V9I3wW4140C TimeMSN T for SM CRT T start WD 1
Vo3w4141C Time MSN T for SM CRT T start WD 2
Vo3w4142C Time MSN T for SM CRT T start WD 3

E. The measurement numbers that contain the keystrokes that make up the hours, minutes, and
seconds which define the mission time that the CRT TIMER isto count to are dependent on
which major function is selected. The following table defines the measurement numbers which

shall be used to transmit the information from the keyboard to the TIME SPEC function:

Major Function Measurement
Switch Setting Number Nomenclature
GNC V93wW4189C TimeMSN T for GNCCRT TtoCTtoWD 1
VI3wW4190C Time MSN T for GNC CRT T to CT to WD 2
VI3W4191C TimeMSN T for GNC CRT T to CT toWD 3
SM V9I3W4145C TimeMSN T for SM CRT Tto CT toWD 1
VI3W4146C TimeMSN T for SM CRT T to CT to WD 2
Vo3w4147C TimeMSN T for SM CRT Tto CT toWD 3

F. The measurement numbers that represent the keystrokes that make up the hours, minutes, and
seconds that control the CRT TIMER alert tone are dependent on which major function (GNC
or SM) is selected on the mgjor function switch. The following table defines the measurement
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numbers which shall be used to transmit the information from the keyboard to the TIME SPEC

function:

Major Function Measurement
Switch Setting Number Nomenclature
GNC VI3W4193C Time GNC CRT T for ALERT WD 1
V9o3W4194C Time GNC CRT T for ALERT WD 2
VI3W4195C Time GNC CRT T for ALERT WD 3
SM VI3W4135C Time SM CRT T for ALERT WD 1
VI3W4136C Time SM CRT T for ALERT WD 2
VI3wW4137C Time SM CRT T for ALERT WD 3

41.2.3 Time CRT Display Processing Addendum

The table below presents the stand—al one parameter status indicators (PSl) that can be displayed for a
parameter. PSI requirements areidentified by theword “STAT” being inserted in the FORMAT TY PE
column and a numeric code appearing as an entry (right justified) in the ADD REF column of CRT
Display Processing Table 4.1.2-2. The numeric code, corresponding to one of those listed in the table,
indicates the specific status processing to be performed. If thereis no numeric code entry, the status
processing is defined by the default code.

When the “M” PSl isdisplayed (for commfault, I/O error resulting in missing data), the associated
parameter value data field shall be blanked unless specified otherwise.

Numeric Code PSI Symbol(s) B = blank

Blank (default) | M ¥
1 Lot M B
2 t M B
3 ! B
4 t B
5 l B
6 Lot ]
7 M B
8 ! M B
9 M ¥

The following apha code(s) appear (I€eft justified) inthe ADD REF column of Table 4.1.2-2 whenever it is
necessary to define any special processing requirements not otherwise covered therein:

A. Themissiontimes at which the dert toneisinitiated are provided in seconds to user interface
software which convertsit into HR:MIN:SEC. The starting times are dependent on which
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major function (GNC or SM) is selected on the major function switch. The following table
defines the measurement number which shall be used depending on which major function is

selected.

Major Function Measurement
Switch Setting Number Nomenclature
GNC V91W1085C Time GNC MSN T1 FOR ALERT
V91W1086C Time GNC MSN T2 FOR ALERT
SM V91wW1087C Time SM MSN T1 FOR ALERT
V91W1088C Time SM MSN T2 FOR ALERT

The CRT set timeis provided in seconds to user interface software which convertsit into
HR:MIN:SEC. This set timeis dependent on which major function (GNC or SM) is selected on
the major function switch. The following table defines the measurement number which shall be
used depending on which magjor function is selected.

Major Function Measurement
Switch Setting Number Nomenclature
GNC V91W1089C Time GNC CRT T LOAD
SM V91W1090C TimeSM CRT T LOAD

The mission time that initiates the CRT TIMER is provided in seconds to user interface
software which convertsit into HR:MIN:SEC. This mission timeis dependent on which magjor
function (GNC or SM) is selected on the mgjor function switch. The following table defines the
measurement numbers which shall be used depending on which major function is selected.

Major Function Measurement
Switch Setting Number Nomenclature
GNC V91W1091C Time MSN T FOR GNC CRT T START
SM V91W1092C Time MSN T FOR SM CRT T START

The mission time that the CRT TIMER will count to is provided in seconds to user interface
software which convertsit into HR:MIN:SEC. This mission timeis dependent on which magjor
function (GNC or SM) is selected on the mgjor function switch. The following table defines the
measurement numbers which shall be used depending on which major function is selected.

Major Function Measurement
Switch Setting Number Nomenclature
GNC V91W1094C TimeMSN TFORGNCCRTTCT TO
SM V91W1095C TimeMSN TFORSM CRTTCT TO
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The CRT times at which the alert tone isinitiated are provided in seconds to the user interface
software which convertsit into HR:MIN:SEC. The starting times are dependent on which
major function (GNC or SM) is selected on the major function switch. The following table
defines the measurement numbers which shall be used depending on which major function is
selected.

Major Function Measurement
Switch Setting Number Nomenclature
GNC V91W1097C Time GNC CRT T FOR ALERT
SM V91W1098C Time SM CRT T FOR ALERT

GMT and MET delta update—outputs shall be provided in seconds to user interface which will
convert it into DAY S:HRS:MINS.SECS for display. Upon completion of an update all delta
time entries will be cleared from the software, thereby ensuring that new deltatime entries will
not conflict with previous entries.

The status indicators for GPC 1, 2, 3, 4, or 5 TMP sources are defined by one measurement
number for each GPC. This measurement isa 16 bit word where the state of bits 14, 15, and
16 determines the TMP source. For example, GPC 1 TMP source is determined by
V91Q1710C. Theformat of this measurement and how it is used to indicate TMP source is
defined in the following table:

MSID
STATUS Vo1Q__
TIME 1710C | 1711C | 1712C | 1713C | 1714C
SOURCE BIT BITS
8 [14,15 16| GPC1 | GPC2 | GPC3 | GPC4 | GPC5
ACCUM 1 1 001 Al Al Al Al Al
ACCUM 2 1 010 A2 A2 A2 A2 A2
ACCUM 3 1 011 A3 A3 A3 A3 A3
GPC1 0 001 1 1 1 1 1
GPC 2 0 010 2 2 2 2 2
GPC3 0 011 3 3 3 3 3
GPC 4 0 100 4 4 4 4 4
GPC5 0 101 5 5 5 5 5

The sign of the entire set is determined by the sign of the first non-zero datum in the set.
Thesefields shall blank when the corresponding entered mission time values have been reached.

Thisfield blanks when the START (Item 12) is executed. It also blanks when the mission time
has reached the START AT MSN T input (Items 14, 15 and 16) values. When the GPC
determinesthe START AT MSN T has been reached or exceeded, the values previoudy loaded
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inltem 9, 10 and 11 will be input to the CRT TIMER, counting will start and all the fieldsin
Items 17, 18 and 19, Items 14, 15 and 16, and Items 9, 10 and 11 will blank.

K. Dedeted.
L. Thefield blankswhen the entered CRT TIMER value has been reached.

M. The measurement number representing the CRT TIMER is dependent upon which magjor
function this display iscalled in and is defined by the following table:

MAJOR FUNCTION SETTING MSID
GNC V91W1987C
SM V91w1988C
PL V91W1989C

4124 Time Figure/Table References
Figure4.1.2-1 Time Display (PFS)

Table4.1.2-1 Keyboard Processing Table

Table4.1.2-2 CRT Display Processing Table

Table4.1.2-3 CRT Display Processing Background Requirements N/A
Table4.1.24 Mission Design Background Constants N/A
Table4.1.2-5 Input Functional Parameters N/A

Table4.1.2-6 Output Functional Parameters N/A

Table4.1.2—7 I-Loads N/A

Table4.1.2-8 K—Loads N/A

Table4.1.2-9 Constants N/A
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FIGURE 4.1.2-1. Time Display (PFS)
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Table4.1.2-1. TIME (PFS) KEYBOARD PROCESSING
Seq | CRT Signal Name M/SID | C | T U [D| I | ItemNo.Limits | Add Destination Nomenclature C
H| v N [ KT Ref R
Al P [ E T
R| E T M
s
MIN MAX
001 |GMT1 V93X4110X | 0.0 |CTRL 1 ™ SELECT GMT/MET FORMSN T X
002* | MET 2 V93X4110X | 0.0 |CTRL 2 ™ SELECT GMT/MET FORMSN T X
003 |TONE3MSNT V93W4165C | 20 |DEC | H 3 A ™ GNC MSN T1FOR ALERT WD 1 X
004 |TONE4MSNT V93W4166C | 20 |DEC | M 4 A ™ GNC MSN T1 FOR ALERT WD 2 X
005 |TONESMSNT V93W4167C | 20 |DEC | S 5 A ™ GNC MSN T1FOR ALERT WD 3 X
006 |TONE6MSNT Vo3W4170C | 20 |DEC | H 6 A ™ GNC MSN T2 FOR ALERT WD 1 X
007 |TONE7MSNT Vo3W4171C | 20 |DEC | M 7 A ™ GNC MSN T2 FOR ALERT WD 2 X
008 |TONE8MSNT Vo3W4172C | 20 |DEC | S 8 A ™ GNC MSN T2 FOR ALERT WD 3 X
009 |9 SET CRT TIMERHRS VO3W4175C | 20 [DEC | H 9 B ™ GNC CRT T SET WD 1 X
010 |10SETCRTTIMERMNS  |V93W4176C | 20 [DEC | M 10 B ™ GNC CRT T SET WD 2 X
011 |11 SET CRT TIMER SEC Vo3W4177C | 20 [DEC | S 1 B ™ GNC CRT T SET WD 3 X
012 | START CRT TIMER 12 V93X4131X | 0.0 |CTRL 12 c ™ GNC CRT T START X
013 | STOPCRT TIMER 13 V93X4132X | 0.0 | CTRL 13 c ™ GNC CRT T STOP X
014 |14 START AT HRS VO3W4185C | 20 |DEC | H 14 D ™ MSN T FOR GNC CRT TSTARTWD 1 | X
015 |15START AT MNS V93W4186C | 20 [DEC | M 15 D ™ MSN T FOR GNC CRT T STARTWD 2 | X
016 |16 START AT SEC Vo3W4187C | 20 |DEC | S 16 D ™ MSN T FOR GNC CRT T STARTWD 3 | X
017 |17 COUNT TOHRS VO3W4189C | 20 |DEC |[H 17 E ™ MSN T FOR GNC CRT T TO CT TOWD | X
1
018 |18 COUNT TO MNS VO3W4190C | 20 |DEC [ M 18 E ™ MSN T FOR GNC CRT T TO CT TOWD | X
2
019 |19 COUNT TO SEC VO3W4191C | 20 |DEC | S 19 E ™ MSN T FOR GNC CRT T TO CT TOWD | X
3
020 |TONEZ20CRT T HRS VO3W4193C |20 |DEC |H 20 F ™ GNC CRT T FOR ALERT WD 1 X
021 |TONEZ21CRT T MNS VO3W4194C | 20 |DEC | M 21 F ™ GNC CRT T FOR ALERT WD 2 X
022 |TONE22CRT T SEC VO3W4195C |20 |DEC | S 22 F ™ GNC CRT T FOR ALERT WD 3 X
023 |23 TONE DURATION Vo3W4139C | 20 |DEC | S 23 ™ ALERT TONE DURATION X
024 |24GMT DELTA DYS V93w4108C | 30 |DEC |D 24 ™ GMT DELTA UPDATE WD 1 X
025 |25GMT DELTA HRS V93W4160C | 20 |DEC | H 25 ™ GMT DELTA UPDATE WD 2 X
026 |26 GMT DELTA MNS V93W4161C | 20 |DEC | M 26 ™ GMT DELTA UPDATE WD 3 X
027 |27 GMT DELTA SIMS Vo3w4162C | 7.3 [DEC | SS 27 ™ GMT DELTA UPDATE WD 4 X
028 |28MET DELTADYS Vo3W4102C | 20 |DEC |D 28 ™ MET DELTA UPDATE WD 1 X
029 |29 MET DELTA HRS V93W4104C | 20 |DEC | H 29 ™ MET DELTA UPDATE WD 2 X
030 |30 MET DELTA MNS VO3W4106C | 20 |DEC | M 30 ™ MET DELTA UPDATE WD 3 X




Table 4.1.2-1. TIME (PFS) KEYBOARD PROCESSING

Seq | CRT Signal Name M/SID | C | T U || ItemNo. Limits | Add Destination Nomenclature c
H| Y N T Ref R
Al P [ E T
R| E T M
S
MIN MAX
031 |31MET DELTA SMS VO3W4126C | 7.3 [DEC | SS 31 ™ MET DELTA UPDATE WD 4 X
032 |UPDATE32 V93X4155X | 0.0 |CTRL 32 ™ GMT/MET UPDATE EXEC X
033 |MET RESET 33 V93X4158X | 0.0 |CTRL 33 ™ MTU/GPC MET RESET X
034 |MTUACCUM 1TRY 34 V93X4101X | 0.0 |CTRL 34 ™ SELECT MTU 1 X
035 |MTUACCUM 2TRY 35 V93X4103X | 0.0 |CTRL 35 ™ SELECT MTU 2 X
036 |MTUACCUM 3TRY 36 V93X4105X | 0.0 |CTRL 36 ™ SELECT MTU 3 X
037 |MTUGPCTRY 37 V93X4107X | 0.0 |CTRL 37 ™ SELECT GPC SOURCE X
038 | TIME SYNC 38 VO3X4100X_| 0.0 [CTRL 38 ™ MTU/GPC SYNC EXEC X
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Table4.1.2-2.TIME (PFS) CRT DISPLAY PROCESSING

Seq CRT M/SID | Coord | ! Format FASE I T RIS El el Add]  Source Nomenclature g
: am E | aAlalz|Tt|alT|e|ala|n]| Ref
Signal Name M T |T|{n|E|E|[Ss|E|[N|D|N]|L T
N BILEVEL s |ulk N H E|lc|s
Xx|y|o|cHar| 1 o | Tyee s s RIH|T

001 | (OPS) vesxoox |2 |1 50 CHAR E ul OPS FUNCTION PAGE X
002 | (SPEC) voasxondx |7 |1 40 CHAR E ul SPEC FUNCTION PAGE X
003 | (DISP) vesxodx |10 | 1 40 DEC E ul DISPLAY FUNCTION PAGE X
004 | (UL) voxsosX |34 | 1 20 uL BLVL x |G ul UPLINK ACTIVITY IND X
005 | (GPC) vosxondsx |36 | 1 20 DEC E ul GPC DRIVER X
006 | (MT) valwieeoc |39 | 1 120 CHAR | DHMS A FCOS MISSION ELAPSED TIME X
007 | (CRT TIMER) volwiee7C |39 | 2 120 CHAR | DHMS A M FCOS DISPLAY CRT TIMER.GNC X
008 |GMT1 VaIX1013X | 9 | 4 10 * BLVL E X ™ GMT/MET SELECT IND X
009* | MET 2 varxiosx |9 | s 10 * BLVL E X ™ GMT/MET SELECT IND X
010 | TONE3MSNTL volwiossC |35 | 4 20 DEC |HMs E X [AtH [T™ GNC MSN T1 FOR ALERT X
011 | TONE6MSN T2 volwiossC |35 | 5 20 DEC |HMms E X [AtH [T™ GNC MSN T2 FOR ALERT X
012 |9SETCRTTIMER velwioseC |10 | 7 20 DEC | HMS E |x BH |TM GNC CRT T LOAD X
013 | 14 START CRTMSN T volwioolc |15 | 9 20 DEC | HMS E CHJ | ™ MSN T FORGNC CRT T START | X
014 |17 COUNTTOMT VaIw1004C |15 |10 20 DEC | HMS E DHJ |T™ MSNTFORGNCCRTTCTTO | X
015 | 20CRT TONE veIwioe7c |35 | 7 20 DEC | HMS E |x EHL | T™ GNC CRT T FORALERT X
016 |24GMTDELTA vaiwioroc |13 |13 173 DEC |HMs E [x FH | T™ GMT DELTA UPDATE X
017 | 28MET DELTA VoIwi080C |13 |14 173 DEC |HMs E [x FH | T™ MET DELTA UPDATE X
018 | MTUACCUM 1GMT valwiodoc |15 |19 173 DEC |DHMS A F ™ MTU 1 GMT SOURCE X
019 |MTUACCUM 2GMT VaIw1042C |15 |20 173 DEC |DHMS A F ™ MTU 2 GMT SOURCE X
020 |MTUACCUM 3GMT valwio4c |15 |21 173 DEC |DHMS A F ™ MTU 3GMT SOURCE X
021 |MTUGPCGMT valwiodeC |15 |22 173 DEC |DHMS A F ™ GPC TIME SOURCE X
022 |GPc1 Va1Q1710C | 46 |18 20 CHAR B G ™ GPC 1 TMP SOURCE X
023 |GPc2 vaIQI711C | 46 | 19 20 CHAR B G ™ GPC 2 TMP SOURCE X
024 |GPC3 va1Q1712c |46 |20 20 CHAR B G ™ GPC 3 TMP SOURCE X
025 |GPca va1Q1713c |46 |21 20 CHAR B G ™ GPC 4 TMP SOURCE X
026 |GPCs veloi7iac |46 |22 20 CHAR B G ™ GPC 5 TMP SOURCE X
027 | 23 TONE DURATION VO3W4I30C |44 | 9 30 DEC X ™ ALERT TONE DURATION X
028 | MTUACCUM 1GMT (9 VoIX1024x |32 |19 10 STAT B ™ MTU ACCUM 1 STATUS X
029 | MTUACCUM 2GMT (S) VoIX1025X |32 |20 10 STAT B ™ MTU ACCUM 2 STATUS X
030 |MTUACCUM 3GMT (S) VoIX102ex |32 |21 10 STAT B ™ MTU ACCUM 3 STATUS X
031 | GPCGMT (9 varxiozzx |32 |22 10 STAT B ™ GPC TIME STATUS X
032 | (MSGLINE) voaxoosoX | 1 |25 440 CHAR G ul MESSAGE LINE X
033 | (BUFFER MSG) vo3xoosax |45 |25 40 CHAR G ul BUFFER MESSAGE INDICATOR | X
034 | (spL) voaxoosex | 2 |26 490 CHAR G ul SCRATCH PAD LINE X
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4.1.3

GPC MEMORY (PFS)

TITLE: GPC MEMORY
TYPE: OPS/0001/9011, SPEC/000
AVAILABILITY: PFSAALL OPS

4131

128

D

e

Purpose, Operation, and Organization

GPC MEMORY. Thisdisplay provides a crew interface to:

a.  Review and/or to modify the memory configuration and string and bus assignment tables;
b. Review and change the value contained in any GPC location;

c. Perform amain memory dump;

d. Seect aGPC for downlisting and control downlist of nhon—prime OPS 0 GPC;

€. Resetthel/O error log and CAM, restart the sync history log;

f.  Load adesired memory configuration into atarget GPC without initiating execution (GPC
Freeze-Dry);

g. Control OPS 3 overlay uplink to a GPC in OPS 0 and initialize the GPC after receipt of
the overlay viauplink;

h.  Select by Mgjor Function an area of Mass Memory for GPC memory overlay.
Figure 4.1.3-1 is the GPC Memory Display Format.

The GPC Memory display is organized into seven separate groupings. The MEM/BUS
configuration controls are located on the left, the Read/Write controls are located on the center
right, the Memory Dump controls are directly below the Read/Write controls, the Downlist
control is directly below the Memory Dump controls, and the OPS 3 Uplink controls are
directly below the MEM/BUS configuration controls. Mass Memory overlay controls are
located at the lower right and GPC Freeze-Dry controls are located at the center right.

MEMORY/BUS CONFIGURATION CONTROLS. Nineteen Item entries are provided to
review and/or to modify the Memory Configuration (MC), String Assignment and Bus
assignment tables. Item 1 allows the user to input a 2—digit code for a desired memory
configuration to be loaded into a GPC. When the input has been accepted, the two character
text (in brackets) displays the Major Function/OPS configuration that is resident in the GPC
after theload. Items 2 through 6 are used to input the target GPC’ s for the memory loads. The
Item numbers are assigned as follows:
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TARGET GPC DESELECT
ITEM & INPUT VALUE VALUE
2 1 0
2
4 3 0
5 4 0
6 5 0

These items accept only the values specified.

The MF/OPS configuration displayed for Item 1 is coded so that the first digit indicates the MF
and the second digit indicates the numeric OPS number (0-9). Referring to Figure 4.1.3-1, if
the user inputs 03 for Item 1, G3 is displayed to indicate that the target GPC’ s will be loaded
with the GNC OPS 3 memory configuration. The desired memory configuration is set by Item
1 and the corresponding MC/GPC and MC/STRG assignments and calling OPS number are
displayed. The calling OPS identifies to the user the OPS that must be called to initiate loading
of the input memory configuration. The OPS number isindicated by major function (G, S, or
P) and anumber. The MC/GPC assignment is modified by inputting the desired GPC in the
appropriate location (i.e., 1 in position one indicates GPC 1 is selected as the target GPC).
Desdlection is done by inputting a zero (0) in the appropriate location for each GPC. The
GPC/STRG assignments are modified by inputting the desired GPC for each string via ltems 7
through 10. The bus assignments are modified by inputting the desired GPC for each bus via
Items 11 through 19. If theinput GPC isnot 0 to 5, then an appropriate error message is
generated.

a.  OPSTrangtion. At an OPS transition from G1 to G3, the active G1 memory/bus
configuration shall be used by the software to determine the G3 memory/bus assignment
(Items 2-19), but only if the G3 nominal memory/bus configuration has not been changed
during OPS 1. A change in the G3 nominal memory/bus configuration is defined as any
item entry performed viaitems 2—-19.

b. Display Initialization. Memory configuration selection controls areinitialized to blank the
first time the OPS/SPEC is called and from then on, the display reflects the crew inputs.

READ/WRITE CONTROLS. The capability for ageneral memory read and write functionis
provided on this OPS/SPEC. The display provides the means for the crew to review and to
change the value contained in any specified GPC memory location. The display is primarily
intended to address data (unprotected) sections of memory. However, a specid operating mode
is provided to address code (protected) memory locations. The general use of the display isto
first read the present value of agiven location. The read function requires crew datainputs to
specify memory location, scaling, and conversion requirements. The value may then be
changed by atwo—step load function. The desired new value is displayed separately as crew
input data. The new valueis verified, then transferred to memory by acrew controlled input.
Additional control inputs allow reading of sequential locations with minimal inputs/operating
mode selection.
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DISPLAY INITIALIZATION. Thedisplay isinitialized with all datafields blank except for
MODE and the selected major function field. Read/write display format selectionisinitialized
to the HEX format. The available modes are DATA, CODE, BIT SET, or BIT RESET. The
modes are mutually exclusive and only one of the four may be active at atime. Thedisplay is
initialized with MODE reflecting (DATA). The operating mode is changed by the control input
MODE Item 20, 21, 22, or 23).

Upon executing any of these inputs, the active mode isindicated by an asterisk to the right of
the corresponding item number and all datafields are blanked. The asterisk remains next to the
selected MODE until changed by another mode entry or until the display isterminated. When
the “CODE" modeis selected, the word “CODE” flashes. The selected magjor function output
field isan indication of which GPC set receives inputs upon execution of the WRITE command.
Theinput vadueis sent to only those GPC' s which contain the major function selected on the
initiating CRT and are therefore listening to the inputting DEU. The receiving GPC set is
selected by the currently active magjor function of the inputting DEU and consists only of those
GPC'slistening to that DEU.

READ/WRITE TARGET MAJOR FUNCTION. The major function selected isidentified by
the Mgjor Function switch at the inputting CRT and is displayed on the format. The identified
major function is the destination for memory write inputs. When inputting to a major function
in OPS 000, the target GPC must be in command of the inputting DEU (i.e., the input is made
to only those GPC's “listening” to the inputting DEU).

MODE SELECT. A set of item entries (Items 20,21,22 & 23) allows the user to select the
mode of operation, DATA/CODE for altering complete memory locations or BIT SET/RESET,
setting or resetting of individual bitsin memory. Any selection also causes HEX to be re—
selected and all Read/\Write fields except major function to blank.

BIT SET/RESET. Items 22 & 23 provide the capability to set/reset individual bitsin GPC
memory using the common logic of the Launch Data Bus (LDB) General Memory Read/\Write
and the Uplink General Memory Read/Write functions. Bit manipulations are performed on
half words (16 bits) and do not require user knowledge of the state of adjacent bits. The
function isimplemented using amask (user input) that identifies the bits that are to be set or
reset. Any combination of bitsin a 16-bit word can be specified in the mask word and up to 6
half-words can be modified with a single WRITE execution. Thisfunction applies only to the
unprotected areas of memory. The CODE mode is used to alter bitsin protected areas since the
state of adjacent bits does not change.

To set abit(s) in memory, Item 22 is executed to initialize the BIT SET mode: The memory
location of the half-word containing the bit(s) is then entered with the appropriate ADD ID item
number. In order to visualy verify theload, it is necessary to display the memory contentsin
hexadecimal representation. Therefore, HEX (Item 27) must be selected. Upon executing the
ADD |D entries, the contents of the memory location are displayed inthe ACTUAL field. The
desired mask is then entered in the DESIRED field. The mask word is a 16-bit word that is
entered with four hexadecimal characters. The 16 bits of the mask word have a one-for—one
correspondence with the 16 bits of the memory word and identify the bits to be set/reset and
unaltered. Thus, the bit(s) to be set in the memory word must have the corresponding bit(s) set
in the mask word. Upon executing the WRITE (Item 25), the memory word(s) is atered
according to the mask(s) and the new representation(s) as stored in memory is displayed in the
ACTUAL field.
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To reset ahit(s), the user executes Item 23 and uses the above procedure. Note that the mask is
entered the same for setting or resetting bits (i.e., a“one” in the mask identifies the bits to be set
or reset).

CONTROL INPUTS. Control parameters are entered by item numbers. Implied item numbers
are used whenever practica to minimize the number of keystrokes. 1n addition to the mode
control input, the following parameters are defined for display control:

ADD ID (Memory Location). A five-digit hexadecima number identifying the memory
location being addressed. For quantities stored in full words (i.e., 32 bits), the identified
location isthe starting or most significant part of the word.

SCALING AND CONVERSION. Two controls are provided to alow the crew to select the
display format for the Read option. The two options are Engineering Units (Item 26) and Hex
(Item 27). The options for Engineering Units are Single precision floating point (32 bit) or
Single precision fixed point (16 bit). Thefirst digit identifies fixed or floating point. The
second and third digits select the desired unit conversion. The table below shows how Item 26
is used to determine the conversion factors and to select the precision.

26ENGUNITS X X X

A|B|B SPECIFICATION
1 16 Bit/Fixed
2 32 Bit/Floating
0| O [ —Unitsin Memory (no conversion)
01| —NMfromFT
02| —NMfromKFT
03| —FTfromNM
04| —KFTfromNM
05| —FPS2fromG'’s
0| 6| —DEG/SECfromMRS
0| 7| —DEGfromARCSEC
08| —FPS2frommicroG's
0| 9| —DEGfromRadians
1|0| —KFTfromFT

SEQID. (Sequentia Read). Item 24 provides the capability to initiate a sequentia read
command. This command addresses sequential |ocations in the GPC without requiring the crew
to input datafor individual locations. Before initiating the sequentia read command, the
desired ENG UNIT or HEX selection must be made by keying Item 26 or 27 and the ADD ID
specifying the starting location must be entered.

Upon execution of the SEQ ID control, the sequential 1ocations following the starting locations
are displayed, and the corresponding DESIRED fields are blanked. The ADD ID and
ACTUAL vaues are displayed with the value specified in either ENG UNITS or HEX. If
multiple locations are displayed when the sequential read is executed, the most recently entered
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ADD ID isassumed to be the starting address. The sequentia capability isfor readout only
and does not apply to the WRITE function. However, the capability is provided to write into an
ACTUAL list of valuesthat has been displayed using the sequentia read function.

(10) MEMORY READ. The actua value stored in the identified location is displayed in the format

specified by Digit A of the ENG UNIT word in decimal quantities of the format

XX XXX XXXXX, and the displayed units of those stored internally, unless aconversionis
specified by Digits BB of the Eng Unit word. Hexadecimal quantities are output as four
characters per GPC haf-word. The four—character half-word is displayed right—adjusted. The
memory vaueisdisplayed in the ACTUAL field upon entering the ADD ID and ENG UNIT
inputs. Thisfield is dynamic and updated at arate of 1/2 HZ.

To display or review the present value of a quantity in memory, the appropriate ADD ID and
ENG UNIT/HEX inputs are made by individual item entries. The ADD ID may be entered in
any row by using the corresponding item number (28, 30, 32...38). Upon entering the ADD ID,
the corresponding DESIRED field is blanked and the present value is displayed in the
ACTUAL field of the samerow in either ENG UNIT or HEX as selected. Reselection or
selection of either ENG UNITS or HEX (Item 26 or 27) will clear the datafields (ADD ID,
DESIRED, and ACTUAL) of the read/write portion of the GPC Memory Spec. Ifitis
necessary to change the displayed value, the new value is entered in the DESIRED field of the
row.

WRITE (Execute Load). Item 25 isused to initiate transfer of DATA, CODE, BIT SET, or
BIT RESET to memory.

MEMORY WRITE. All changesto memory are done in an arm/fire manner. Thisrequires
that the new value be entered and displayed for verification, then sent to memory for storage.
The value being addressed must be entered in hexadecimal. Hexadecimal values are 4
characters (with no sign) for half words. The DESIRED field is hot blanked upon executing
Item 25. For WRITE operations, new values are entered as ltems 29, 31, 33,...39. After
verifying the DESIRED entry, the memory load isinitiated by executing Item 25 (WRITE).
The DESIRED field remains displayed for comparison with the ACTUAL field which reflects
the new stored value until MODE is reselected or changed. Item 25 shall only invoke
DESIRED fields that have been entered subsequent to address ID inputs.

Selected valuesin the ACTUAL list can be changed by supplying DESIRED datafor only
those values and then performing aWRITE command. Blank rowsin the DESIRED column
are skipped and their current values unchanged, if at least one DESIRED valuein thelist has
been supplied prior to aWRITE command.

(12) MEMORY DUMP.

a  Main Memory Dump. Two item numbers are provided to define the memory datato be
dumped viathe downlist. For main memory dumps, the/absol ute main memory address of
the START of the dump is entered (in Hexadecimal) in the START ID Item and the
number of sequential 16-bit words of main memory to be dumped is entered via ltem 41
NO WORDS (Number of Words). The datafor these two items are displayed upon entry.
The entire main memory may be dumped by execution of these two item numbers along
with the WDS/Frame (Item 42). If the addition of the starting address and the number of
words totals beyond the GPC address limit, an operator error message is generated and the
input rejected.
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b. WDSFRAME (Item 42) is provided to define the number of 16-bit words in the downlist
frame to be used for header and main or mass memory data. Thisitem controlsthe length
of the data content of the downlist frame so that a subset of the total downlist frame can be
used for the 64 KBPS downlink frame. Theitem entry isin decimal. (Refer to Table 5-1
of CPDS SS—P-0002-140, DOWNLIST/UPLINK SOFTWARE REQUIREMENTS for
the frame lengths of each downlist format in the 128 and 64 KBPS downlink formats.)

c. Thereshal exist two waysin which data can be entered into START ID (Item 40), NO
WORDS (Item 41), and WDS/FRAME (Item 42) described in sectionsaand b. Thefirst
isthrough the default setting of the single item entry dump. If no values have been entered
for theitemsin aand b, and the dump item is executed, table driven data for the current
OPS will beinserted into the appropriate item entry (see Table 3.3.2.1-1 in the
Downlist/Uplink Software Requirements, SS-P-0002-140). The second method isto
manually input the datafor al three item entries. Once data has been manually entered
into one or more of the items from aand b, it will be necessary to manually enter values
for al three or an error message shall be generated and the input rejected, when DUMP
START/STOP (Item 43) is executed.

d. DUMP START/STORP (Item 43) is provided to initiate/terminate the dump and will
function as atoggle for both amanua and default dump. Upon the first execution of this
item the dump will beinitiated, the ' START ID’ (Item 40) will start incrementing, and the
‘NO WORDS (Item 41) will decrement. At dump completion or termination (viaa
second entry of the DUMP START/STOP item), both items aswell as* WDS/FRAME’
(Item 42) will be blanked. After the completion or termination of either Dump (Single
Item Entry Dump or Manual Dump), the dump will be reset to the default setting of the
Single Item Entry Dump.

(13) DOWNLIST GPC SELECT. Downlist GPC (Item 44) provides the capability to select a GPC
for downlisting. Item 44 displays the current GPC that isin command of the PMU Toggle
Buffer number 1 which isthe downlist buffer. Since Item 44 does not require an ARM/FIRE
sequence, the resulting input is displayed only after the selected GPC takes control of the
Toggle Buffer Number 1. Values entered in Item 44 that are not legal GPC ID (1-5) will be
rejected and an “ILLEGAL ENTRY” message output.

OPS 0 ENA (Item 49) provides the capability to enable or disable the downlist of a non—prime
OPS 0 GPC. Thedisplay isinitialized with the downlist disabled. Execution of Item 49
enables the downlist and causes an asterisk (*) to be displayed next to Item 49. Subsequent
execution of Item 49 will aternately disable/enable the downlist.

(14) GPC FREEZE-DRY LOAD. The GPC Freeze-Dry Load provides the capability to load a
desired Memory Configuration (MC) into atarget GPC without initiating an execution of the
associated application operational sequence.

Three item numbers are provided for the freeze-dry controls. Item 45 (CONFIG) is used to
select the desired memory configuration, Item 46 (GPC) is used to select the target GPC, and
Item 47 (STORE) is used to initiate the load. The MC resident in the GPC driving this display
is permanently displayed and verification of a successful freeze-dry load shall be the resident
MC changing to equal theinput MC. The MC variableis blanked if no valid MC is resident
(i.e., memory overlay has started but not completed) in the driving GPC.
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(15) ERROR LOG RESET ITEM 48. Providesthe capability to reset the /O ERROR LOG, GPC
ERROR LOG, DEU IPL ERROR LOG, SOFT ERROR COUNTER, restart the sync history
log and reset the CAM.

Error Conditions

The GPC software tests for violations of any input constraints described in the preceding
paragraphs. Specificaly, the following violations are detected and annunciated with an error

message.
A. Sequentia read (SEQ ID) executed when al ADD ID fields are blanked.

B. Sequential Read (SEQ ID) executed when last entered ADD 1D plus number of blank
ADD ID dotsisoutside the range of memory. (Regquested addresses are displayed until
memory rangeis exceeded).

WRITE executed when no ADD ID has data entered in corresponding DESIRED column.
D. WRITE executed when data entered in DESIRED with no corresponding ADD ID.

WRITE executed if any ADD ID with corresponding DESIRED has a protect status bit
(i.e, CODE location) when selected MODE is DATA (attempt to write into code location
when DATA MODE is selected).

F. ENG UNITS value entered outside the ranges of 100-110 or 200-210.
G. ADD ID entered outside the range of memory.

H. Odd ADD ID entered when selected ENG UNITS option is 32 bit floating point (200—
210).

DESIRED entered when HEX not selected.

DESIRED entered greater than four digits.
NO WORDS greater than defined range of memory.
Manual DUMP START/STOP WDS/FRAME vaue entered outside the range of 16-128.

Manua DUMP START/STOP executed with data entered in one or more but not all of
START ID, NO WORDS, and WDS/FRAME items.

N. Manual DUMP START/STOP executed when START ID and NO WORDS define a
range outside of memory.

(16) OPS 3 UPLK 50 and OPS 3 INIT 51 Items. These items provide the capability to
enabl e/disable the OPS 3 Uplink capability (Item 50) and the capability to initialize the GPC
after the uplink of an OPS 3 load (Item 51). The display shall be initiaized with the OPS 3
Uplink capability disabled. Execution of item 50 in an OPS 0 GPC shall result in an asterisk
being displayed next to item 50; subsequent selection of item 50 shall aternately disable and
enable OPS 3 uplink. Execution of item 51 when item 50 is enabled shall initialize the display
to indicate that Memory Configuration (MC) 3 isloaded (see paragraph 14 above), and shall
blank the asterisk next to item 50. Selection of item 50 whilein aMemory Configuration (MC)
other than overlay failure MC 0 (not Post—I PL) or selection of item 51 whileitem 50 is
deselected shall result inan “ILLEGAL ENTRY” message.

= - X«
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(17) MM AREA (Items 52, 53, & 54). These items provide the capability to select by Major

4.1.3.2

4.1.3.3

Function (MF) the desired area of Mass Memory (MM) to be used for GPC memory overlays.
The display shall beinitialized with the MM areafrom which the GPC was IPL’ed. Item
entries‘PL 52" (Payload MF), ‘GNC 53’ (Guidance, Navigation & Control MF), and ‘' SM 54’
(Systems Management MF) allow selection of the Mass Memory area 1, 2, or 3 by entering the
desired number. Upon entry and execution, the selected area number will be displayed after the
item number. After selection of one of the Mass Memory areas, al memory overlaysfor the
selected MF requiring data from MM will acquire that data from the selected area. Entry of an
area number other than 1, 2, or 3 shall result inits rejection and the output of an “ILLEGAL
ENTRY” message.

GPC Memory Keyboard Processing Addendum

Theinput values for GPC's 1-5 are as follows:

GPC SELECTED VALUE | DESELECT VALUE
1 1 0
2 2 0
3 3 0
4 4 0
5 5 0

The input values for CONFIG are 0-6 or 8-9.

Theinput values for these parameters are 0-5. Where 1-5 indicate the GPC assignment and 0
indicates no GPC assignment for the selected MC.

Upon execution of any Mode Selection-DATA, CODE, BIT SET or BIT RESET
(V93H390C), dl output data fields shall blank except the asterisk(*) indicating which modeis
selected.

Upon execution of WRITE (Item 25), all desired data fields shall remain displayed until the
MODE has been changed or resel ected.

Theinput values for this parameter are 1-5.

If the value of Item 45 (CONFIG) is hot equal to (0-6) or (8-9) and Item 46 (GPC) is hot equal
to (1-5) and Item 47 (STORE) is executed an “ILLEGAL ENTRY” error message shall be
annunciated and the request rejected.

GPC Memory CRT Display Processing Addendum

The table below presents the stand—alone parameter status indicators (PSl) that can be displayed for a
parameter. PSI requirements are identified by theword “STAT” being inserted in the FORMAT TY PE
column and a numeric code appearing as an entry (right justified) in the ADD REF column of CRT
Display Processing Table 4.1.3-2. The numeric code, corresponding to one of those listed in the table,
indicatesth specific status processing to be performed.

If there is no numeric code entry, the status processing is defined by the default code.
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When the “M” PSl isdisplayed (for Commfault, 1/O error resulting in missing data), the associated
parameter value data field shall be blanked unless specified otherwise.

Numeric Code PSI Symbol(s)

Blank (default) M B
1 1 M ¥
2 1 M ¥
3 B
4 t B
5 ? ¥
6 1 B
7 M ¥
8 ? M ¥
9 ? M B

B = blank

The following & pha code(s) appear (left justified) in the ADD REF column of Table 4.1.3-2 whenever it is
necessary to define any special processing requirements not otherwise covered therein:

A. Themeasurement number representing the CRT TIMER is dependent upon which magjor
function thisdisplay is called in and is defined by the following table:

MAJOR FUNCTION SETTING

MSID

GNC
SM
PL

V9I1w1987C
V91w1988C
V91wW1989C

B. Thefollowing remote text shall be driven depending upon the value (state) of V93J4068C as

follows:

136

STATE RTXT
0 (blank)
1 Gl
2 G2
3 G3
4 2
5 4
6 P9
7 S9
8 G8
9 G9
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C. Thefollowing remote text shall be driven depending upon the value (state) of the MSID as

follows.
STATE RTXT
1 0 Where RTXT 1-5 indicates the GPC
1 assignment and O indicate no GPC
3 2 assignment for the selected Memory
4 3 Configuration (MC)
5 4
6 5

D. Thefollowing remote text is displayed depending upon the value (state) of the MSID as
follows.

STATE RTXT
1 GNC
2 SM
3 PL

E. TheMODE SELECT indicator is defined by one measurement number with four states as

follows:
STATE DATA CODE | BIT SET | BIT RST
O *
1 *
2 *
3 *

Theword 'CODE’' isaways displayed. When CODE is selected, then the word ‘ CODE'’
shall be flashed but becomes static when CODE is deselected and/or DATA selected.

F. Thedataformat for ACTUAL will vary as afunction of whether ENG UNITS or HEX units
are selected (Items 26 and 27). When ENG UNITS are selected, either 16 bit fixed decimal or
32 bit floating point decimal will be specified by the first character of the ENG UNITS (Item
26) dataword as follows:

CHAR X COORD
1-16 bit fixed 125 38
2 — 32 bit floating 125 38

The last two characters of the ENG UNITS (Item 26) will be used to specify the desired type of
engineering unitsto be displayed (i.e,, NM, FT, DEG, RAD, etc.). Therewill beaset of TEN
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different engineering units that can be displayed which will be specified by entering 00-10 for
the last two characters as follows:

ENTRY UNITSTO BE DISPLAYED
00 UNITSIN MEMORY (No Conversion)
01 NM from FT
02 NM from KFT
03 FT from NM
04 KFT from NM
05 FPS2 from G's
06 DEG/SEC from MRS
07 DEG from ARC SEC
08 FPS2 from micro G's
09 DEG from Radians
10 KFT from FT

When HEX is selected (Item 27), the data presented in ACTUAL will be 16 bit hexadecima as

follows:
CHAR X COORD
4.0 46 (right adjusted)

When Item 27 (HEX) is selected, the data for Item 26 will be blanked. When Item 26 dataiis entered
and executed, Item 27 will be desdlected, i.e., the asterisk after Item 27 blanked.

G. Datafieldsfor START ID (Item 40), NO WORDS (Item 41) and WDS/IFRAME (Item 42) are
blanked after compl etion/termination of the main memory dump initiated viaDUMP
START/STOP (Item 43).
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4134 GPC Memory Figure/Table References

Figure 4.1.3-1
Table4.1.3-1
Table4.1.3-2
Table4.1.3-3
Table4.1.34
Table4.1.3-5
Table4.1.3-6
Table4.1.3-7
Table4.1.3-8

Table4.1.3-9

GPC Memory Display (PFS)

Keyboard Processing Table

CRT Display Processing Table

CRT Display Processing Background Requirements N/A
Mission Design Background Constants N/A

Input Functional Parameters N/A

Output Functional Parameters N/A

I-Loads N/A

K—Loads N/A

Constants N/A
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FIGURE 4.1.3-1. GPC Memory Display (PFS)
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Table 4.1.3-1.GPC MEMORY (PFS) KEYBOARD PROCESSING

Seq | CRT Signal Name M/SID | C| T u I | ItemNo. Limits | Add Destination Nomenclature c

H| Y N T Ref R

Al P [ E T

R| E T M

s
MIN MAX

001 |1CONFIG V934068C | 30 |DEC 1 B FCOS MC NO FOR NOM ASSIGN X
002 |2GPC1SEL V93M069C | 20 |DEC 2 A FCOS GPC 1 SEL/DESFOR SELCTED MC | X
003 |3GPC2SEL V34071C | 20 |DEC 3 A FCOS GPC 2 SEL/DESFOR SELCTED MC | X
004 |4GPC3SEL V934080C | 20 |DEC 4 A FCOS GPC 3 SEL/DESFOR SELCTED MC | X
005 |5GPC4SEL V934082C | 20 |DEC 5 A FCOs GPC 4 SEL/DESFOR SELCTEDMC | X
006 |6GPC5SEL V934086C | 20 |DEC 6 A FCOS GPC 5 SEL/DESFOR SELCTEDMC | X
007 |STRING 1GPC7 V934084C | 20 |DEC 7 c FCOS STRING UGPC ASGN FOR SEL MC | X
008 |STRING 2GPC 8 V93M085C | 20 |DEC 8 c FCOS STRING 2/GPC ASGN FOR SEL MC | X
009 |STRING3GPC9 V934088C | 20 |DEC 9 c FCOS STRING 3/GPC ASGN FOR SEL MC | X
010 |STRING 4 GPC 10 V934089C | 20 |DEC 10 c FCOs STRING 4/GPC ASGN FOR SEL MC | X
011 |PL12GPC11 V93MO005C | 20 |DEC 1 c FCOS PL 1&2/GPC ASSIGN FORSEL MC | X
012 |CRT1GPC12 V934006C | 20 |DEC 12 c FCOS CRT UGPCASSIGN FORSEL MC | X
013 |CRT2GPC13 V934007C | 20 |DEC 13 c FCOS CRT 2/GPCASSIGN FORSEL MC | X
014 |CRT3GPC 14 V9314008C | 20 |DEC 14 c FCOS CRT 3/GPCASSIGN FORSEL MC | X
015 |CRT4GPC15 V934009C | 20 |DEC 15 c FCOs CRT 4/GPCASSIGN FORSEL MC | X
016 |LAUNCH 1GPC 16 VO3M015C | 20 |DEC 16 c FCOS LDB J/GPCASSIGN FORSEL MC | X
017 |LAUNCH 2GPC17 V934016C | 20 |DEC 17 c FCOS LDB 2/GPCASSIGN FORSEL MC | X
018 |MM1GPC 18 V934017C | 20 |DEC 18 c FCOS MM UGPCASSIGN FORSEL MC | X
019 |MM2GPC 19 V934018C | 20 |DEC 19 c FCOS MM 2/GPCASSIGN FORSEL MC | X
020 |DATA SELECT 20 V934390C | 0.0 |CTRL 20 D FCOs MODE SELECT X
021* | CODE SELECT 21 V34390C | 0.0 |CTRL 21 D FCOS MODE SELECT X
022* |BITSET 22 V934390C | 0.0 |CTRL 22 D FCOS MODE SELECT X
023* |BITRESET 23 V934390C | 00 |CTRL 23 D FCOS MODE SELECT X
024 |SEQID 24 VO3X4381X | 0.0 |CTRL 24 FCOS SEQ READ X
025 |WRITE 25 VO3X4380X | 0.0 |CTRL 25 E FCOs EXEC WRITE X
026 |26 ENG UNITS V93Q4363C | 4.0 |DEC 26 FCOS ENG UNITS X
027 |HEX 27 VO3X4364X | 00 |CTRL 27 FCOS HEX/ENG UNIT X
028 |ADDID 28 V93U4300C | 50 |HEX 28 FCOS ADD ID WORD 1 INPUT X
029 |DESIRED 29 V93U4340C | 40 |HEX 29 E FCOS DESIRED WORD 1 INPUT X
030 |ADDID 30 VO3U4301C | 50 |HEX 30 FCOs ADD ID WORD 2 INPUT X




Table 4.1.3-1.GPC MEMORY (PFS) KEYBOARD PROCESSING

Seq | CRT Signal Name M/SID | C | T U || ItemNo. Limits | Add Destination Nomenclature c
H| Y N T Ref R
Al P [ E T
R| E T M
S
MIN MAX
031 |DESIRED 31 V93U4341C [ 40 [HEX 31 E FCOS DESIRED WORD 2 INPUT X
032 |ADDID 32 V93U4302C | 50 |HEX 32 FCOS ADD ID WORD 3 INPUT X
033 |DESIRED 33 V93U4342C | 40 [HEX 33 E FCOS DESIRED WORD 3 INPUT X
034 |ADDID 34 V93U4303C | 50 |HEX 34 FCOS ADD ID WORD 4 INPUT X
035 |DESIRED 35 Vo3U4343C | 40 [HEX 35 E FCOS DESIRED WORD 4 INPUT X
036 |ADDID 36 V93U4304C | 50 |HEX 36 FCOS ADD ID WORD 5 INPUT X
037 |DESIRED 37 V3U4344C | 40 [HEX 37 E FCOS DESIRED WORD 5 INPUT X
038 |ADDID 38 V93U4305C | 50 |HEX 38 FCOS ADD ID WORD 6 INPUT X
039 |DESIRED 39 V93U4345C | 4.0 [HEX 39 E FCOS DESIRED WORD 6 INPUT X
040 |40 START ID VO3U4612C | 50 |HEX 40 FCOS, CRT START ADDRESS MEMORY DUMP | X
041* |41 NO WORDS V93Q4610C | 7.0 [DEC 41 FCOS,CRT NUMBER WDS IN MEMORY DUMP | X
042 |42 WDS/FRAME V93Q4644C | 40 |DEC 42 FCOS,CRT WDS/FRAME IN MEMORY DUMP | X
043 | DUMP START/STOP 43 VO3X4618X | 0.0 |CTRL 43 FCOS,CRT GPC MEMORY DUMP START/STOP | X
EXEC
044 |44 DOWNLIST GPC V93J531C | 20 |DEC 44 F FCOS,CRT DOWNLIST GPC ASSIGN X
045 |45 CONFIG VO3M365C | 20 [DEC 45 B FCOS,CRT MCNO FOR FROZEN OVERLAY | X
INPUT
046 |46 GPC VO3M366C | 1.0 [DEC 46 c FCOS,CRT GPCNO FOR FROZEN OVERLAY | X
INPUT
047 | STORE 47 V93X4367X | 00 |CTRL 47 G FCOS,CRT FREEZE DRY EXEC CMD X
048 | ERRLOG RESET 48 V93X4368X | 0.0 |CTRL 48 FCOS,CRT ERROR LOG RESET INITIATE X
049* | DNLIST OPS0 ENA 49 VO3X4369X | 0.0 |CTRL 49 FCOS,CRT NON-PRIME OPS 0 GPC DOWNLIST | X
ENA
050 |OPS3UPLK 50 V3X4377X | 00 |CTRL 50 FCOS,CRT OPS3 UPLINK ENABLE
051 |OPS3INIT 51 V93X4378X | 0.0 |CTRL 51 FCOS OPS 3 INITIALIZATION
052 |MMAREAPL 52 V93X4385X | 1.0 |DEC 52 FCOS,CRT PL MASSMEMORY AREA
053 |MM AREAGNC 53 V93X4386X | 1.0 [DEC 53 FCOS,CRT GNC MASSMEMORY AREA
054 |MMAREASM 54 VO3x4387X | 1.0 | DEC 54 FCOS,CRT SM MASSMEMORY AREA
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Table 4.1.3-2.GPC MEMORY (PFS) CRT DISPLAY PROCESSING
Seq CRT M/SID | Coord | ! Format I R R S el el o Add]  Source Nomenclature g
: am E | alalz|T|alT]|e|ala|n]| Ref
Signal Name M T |[T|In|E|E|[S|E|[N|D|N]|L T
N BILEVEL s |ulk N H Elc|s
x|y |ol|cHar| 1 o | Tvee s s RIH|T
001 | (0P VO3X004OX | 2 | 1 50 CHAR E Ul OPS FUNCTION PAGE X
002 | (sPEC) vasxondx |7 |1 40 CHAR E ul SPEC FUNCTION PAGE X
003 | (Disp) vesxodx |10 | 1 40 DEC E ul DISPLAY FUNCTION PAGE X
004 | (uL) voxsosx |34 | 1 20 uL BLVL x |G ul UPLINK ACTIVITY IND X
005 | (GPO) vosxondsx |36 | 1 20 DEC E ul GPC DRIVER X
006 | Mm valwieeoc |39 | 1 120 CHAR | DHMS A FCOS MISSION ELAPSED TIME X
007 | (CRT TIMER) volwiesrc |39 | 2 120 CHAR | DHMS A A FCOS DISPLAY CRT TIMER.GNC X
008 | 1CONFIG vo3uoesC |9 | 4 30 DEC E KYBD MC NO FOR NOM ASSIGN X
009 | (xx) Vo3MoesC |13 | 4 20 CHAR E B KYBD MC NO FOR NOM ASSIGN X
010 |2GPC1SEL varxierx |7 |5 10 1 0 BLVL E FCOS GPC 1 SEL/DES IND X
011 |3GPc2SEL voixiezax |9 |5 10 2 0 BLVL E FCOS GPC 2 SEL/DES IND X
012 |4GPC3SEL voIxiezex |11 | 5 10 3 0 BLVL E FCOS GPC 3 SEL/DES IND X
013 |5GPC4SEL voixiezex |13 | 5 10 4 0 BLVL E FCOS GPC 4 SEL/DES IND X
014 |6GPC5SEL VoIX1680X |15 | 5 10 5 0 BLVL E FCOS GPC 5 SEL/DES IND X
015 |STRING1GPC7 voLles2C |14 | 7 10 CHAR E c FCOS STRING UGPC ASSIGNED FOR | X
MC
016 | STRING2GPC8 voLllessc |14 | 8 10 CHAR E c FCOS STRING 2/GPC ASSIGNED FOR | X
MC
017 |STRING3GPCY voLlessC |14 | 9 10 CHAR E c FCOS STRING 3/GPC ASSIGNED FOR | X
MC
018 | STRING4GPC 10 voluessC |14 |10 10 CHAR E c FCOS STRING 4/GPC ASSIGNED FOR | X
MC
019 |PL1u26PC1L voueslc |14 |11 10 CHAR E c FCOS PL U2/GPC ASSIGNED FORMC | X
020 |crT1GPC 12 volesc |14 |13 10 CHAR E c FCOS CRT UGPC ASSIGNED FORMC | X
021 |crT2GPC 13 vowes7c |14 |14 10 CHAR E c FCOS CRT 2/GPC ASSIGNED FORMC | X
022 |crT3GPC 14 voljlesec |14 |15 10 CHAR E c FCOS CRT 3/GPC ASSIGNED FORMC | X
023 |crT4GPC 15 volueolc |14 |16 10 CHAR E c FCOS CRT 4/GPC ASSIGNED FORMC | X
024 |LAUNCH1GPC16 voLleesC |14 |18 10 CHAR E c FCOS LDB UGPC ASSIGNED FORMC | X
025 |LAUNCH2GPC17 VoLIeesC |14 |19 10 CHAR E c FCOS LDB 2/GPC ASSIGNED FORMC | X
026 |MM1GPC 18 voweorc |14 |20 10 CHAR E c FCOS MM L/GPC ASSIGNED FORMC | X
027 |MM2GPC 19 volzooc |14 |21 10 CHAR E c FCOS MM 2/GPC ASSIGNED FORMC | X
028 | xxx vowizse |30 | 3 30 CHAR E D FCOS GPC SELECT MF ID X
029 | DATA SELECT 20 voliec |26 | 4 10 CHAR E E FCOS MODE SELECT IND X
030* | (CONTROL) CODE voulec |19 |5 40 RTXT x |E E FCOS MODE SELECT IND X
031* | CODE SELECT 21 veulec |26 |5 10 CHAR E E FCOs MODE SELECT IND X
032 |BITSET 22 vowl1ec |39 | 4 10 CHAR E E FCOS MODE SELECT IND X
033 |BITRESET 23 vowlee |39 | 5 10 CHAR E E FCOS MODE SELECT IND X
034 |26ENGUNITS Vo3Q4363C |31 | 6 40 DEC X E F KYBD ENG UNITS X
035 |HEX27 voax4seax |45 | 6 10 * BLVL E F KYBD HEX/ENG UNIT X
03 |ADDID 28 valuiiooc |21 | 8 50 HEX E X FCOS ADD ID WORD 1 X
037 | DESIRED 20 Vo3U4340C |31 | 8 40 HEX E X KYBD DESIRED WORD 1 INPUT X
038 |ACTUAL1 voluleoc |38 | 8 120 DEC B |x |x F FCOS CURRENT WORD 1 X
039 |ADDID 30 vewutolc |21 | 9 50 HEX E X FCOS ADD D WORD 2 X
040 |DESIRED 31 Vo3U44IC 31 |9 40 HEX E X KYBD DESIRED WORD 2 INPUT X




Table 4.1.3-2.GPC MEMORY (PFS) CRT DISPLAY PROCESSING

Seq CRT M/SID | Coord | | Format vl lE TNl DAl T el R w[Add]  Source Nomenclature | €
: am E | Alalz|T|alT]|e|ala|n]| Ref
Signal Name M T |[T|IN|E|E|[S|E|[N|D|N]|L T
N BILEVEL s |ulk N H Elc|s
x|v|o|char]| 1 o | Tvee s s RIH|T

041 | ACTUAL 2 VOIULI6IC |38 | 9 120 DEC B | X |X F FCOS CURRENT WORD 2 X

o2 | ADDID 22 Volu1102c |21 |10 50 HEX E X FCOS ADD ID WORD 3 X

3 | DESIRED 33 VO3U4342C |31 |10 40 HEX E X KYBD DESIRED WORD 3 INPUT X

044 | ACTUAL 3 voluilec |38 |10 120 DEC B |x |x F FCOS CURRENT WORD 3 X

o5 | ADDID 34 VolU1103C |21 |11 50 HEX E X FCOS ADD ID WORD 4 X

46 | DESIRED 35 vosu4sasc |31 |11 40 HEX E X KYBD DESIRED WORD 4 INPUT X

047 | ACTUAL 4 volullesc |38 |11 120 DEC B |x |x F FCOS CURRENT WORD 4 X

o8 | ADDID 36 VolulI04C |21 |12 50 HEX E X FCOS ADD ID WORD 5 X

049 | DESIRED 37 Vo3U43C |31 |12 40 HEX E X KYBD DESIRED WORD 5 INPUT X

050 | ACTUALS volullesc |38 |12 120 DEC B |x |x F FCOS CURRENT WORD 5 X

051 | ADDID 38 VOlUL105C |21 |13 50 HEX E X FCOS ADD ID WORD 6 X

052 | DESIRED 39 VO3U4345C |31 |13 40 HEX E X KYBD DESIRED WORD 6 INPUT X

053 | ACTUAL 6 volUl165C |38 |13 120 DEC B |x |x F FCOS CURRENT WORD 6 X

054 | 40STARTID veaudslec |32 |16 50 HEX X E X G UI,KYBD START ADDRESS MEMORY X
DUMP

055 | 41NOWORDS Vo3QMel0C |31 |17 7.0 DEC X E G UI,KYBD NUMBER WDS IN MEMORY X
DUMP

056 | 42 WDSIFRAME vo3Q4edC |31 |18 40 DEC X E G UI,KYBD WDSFRAME IN MEMORY DUMP | X

057 | 44 DOWNLIST GPC VO3BE3IC |34 |21 20 DEC E KYBD DOWNLIST GPC ASSIGN X

058* | STORE MC= voluroec |49 |15 30 DEC B FCOS GPC-SELFRESIDENTMCNO | X

059 | 45CONFIG VOLI1604C |49 |16 30 DEC E FCOS MC NO FOR FROZEN OVERLAY | X

060 | 46GPC Voll606C |46 |17 20 DEC E F FCOS GPC NO FOR FROZEN OVERLAY | X

061* | DNLISTOPSOENA 49 |vosxdseox |35 |22 10 BLVL KYBD NON-PRIME OPS 0 GPC X
DOWNLIST ENA

062 | OPS3UPLK 50 |vosx4srrx |14 |23 10 BLVL FCOSKYBD OPS3UPLINK ENABLE

063 | MM AREA PL 52 |voaxdsssx |46 |22 20 DEC KYBD PL MASSMEMORY AREA

064 | MM AREA GNC 53 |vesxdssex |46 |23 20 DEC KYBD GNC MASSMEMORY AREA

065 | MM AREA SM 54 |vesxassrx |46 |24 20 DEC KYBD SM MASSMEMORY AREA

066 | (MSGLINE) VO3X0050X |1 |25 440 CHAR G ul MESSAGE LINE X

067 | (BUFFER MSG) VO3X0054X |45 |25 40 CHAR G ul BUFFER MESSAGE INDICATOR | X

068 | (sPL) voaxoosex | 2 |26 490 CHAR G ul SCRATCH PAD LINE X
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4.1.4

4141

(1) DPSUtility Display. This Data Processing System (DPS) display is always associated with
Spec 001. Thisdisplay provides crew controlsto:

146

el

DPSUTILITY (PFS)

TITLE: DPSUTILITY
TYPE: SPEC/001
AVAILABILITY: PFS: ALL OPS

Purpose, Operation, and Organization

a

b.

Assign aMajor Function (MF) to aMass Memory Unit (MMU 1 or MMU 2).

Provide the status (ready or busy) for each MMU.

Select the memory source and bus or GPC reconfiguration.

Enable checkpoint dataretrieval from Mass Memory.

Issue Real-Time Commands (RTC)

Select primary or secondary port assignments for strings 1 through 4 and the PL MDMs.
Select the variable parameters for use in the downlist format.

Select automatic enabling and inhibiting of uplink or manual enabling/inhibiting of uplink.
Mask the software use of the IPL source select discrete for non- PL uses of the MMU'’s.

Load G3 archive program overlay from Mass Memory and retrieve the G3 archived
program overlay on a subsegquent G3 OPS transition.

Enable/Disable the Ground Support Equipment (GSE) Function.

Select controls for Ground Operations to inhibit GSE polling in SM, enable/disable
checkout software in SM and GNC, enable/disable Backup Flight Control (BFC)
checkout, and select an alternate toggle buffer for PL OPS 9.

Figure 4.1.4-1 isthe DPS Utility Display format.

MMU Assignments. Eight item entries (1 through 8) are provided for the crew to assign Major

Functions (GNC, SM, and PL), or OPS 0 Memory Configurations to interface with the two
available Mass Memories Unit (MMU'’s).

Thisdisplay isinitialized with the GNC, SM, PL Mgjor Functions and the OPS 0 functions
assigned to MMU 1. Asterisks are displayed to show the assignments. MF or OPS 0
assignments are carried forward across OPS transitions until they are changed viathe item
entries on this display or SPEC 060 (SM Table Maintenance) viaitems 21 and 22 for the SM
MMU assignment (refer to section 4.3.2, FSSR STS 83-0020V 2).
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MMU Status. The MMU status shows the state of each MMU. Remote texts displaying RDY

(Ready) or BSY (Busy) are generated by the latest MM U—-Ready DISCRETES from each
MMU.

MMU Source/Bus. Threeitem entries (9, 10, and 11) are provided for the crew to control the

memory source (MMU’ s or another GPC) and the data path for post IPL reconfigurations. The
controls are used asfollows:

a GPC/MMU (Item 9). When executed, the available GPC isloaded using either MMU bus
asthe path. If the desired load is not in a GPC, the path selected is defaulted to use the
MMU.

b. MMU/MMU (Item 10). When executed, the appropriate MF/OPS overlay is retrieved and
force loaded into the assigned GPC overlaying its current content using its assigned MM
data bus.

c. GPC/LDB (Item 11). When executed, the available GPC isloaded using the LDB data
path. If the desired load is not in a GPC, the logic will not attempt any further action,
leaving the current OPS in execution.

The three options are mutually exclusive and the asterisk is displayed to show the selection
involved. Thedisplay isinitialized with Item 9 selected and is automatically re-selected
by GPC reconfiguration following successful OPS transitions involving memory overlays.

Check Point Retrieval. (CKPT RETRV ENA) — Check point retrieval (Item 12), is provided

for the crew to retrieve checkpoint data from Mass Memory. The enabling of the item provides
aone-shot process, which terminates upon completion of asingle request. I1tem 12 controls
both the enable and inhibit status, and an asterisk(*) indicates the enabl e state of the contral.
This capability isavailable to all GPC’ sthat are in the common set. This function can also be
performed on SPEC 060 (SM Table Maintenance) viaitem 23 (refer to section 4.3.2, FSSR
STS 83-0020V 2).

Real Time Command (RTC). Two item entries (Items 13 and 14) are provided for the crew to

use the Real Time Command (RTC) functions.

Item 13 is used to enter RTC commands using eight HEX characters which represent its
components. Thefirst four characters represent Bits 17 through 32 of the uplink RTC and the
last four characters represent Bits 33 through 48 of the RTC format. (Refer to section 6.3.1,
CPDS SS-P-0002-140, for detailed requirements.) Item 14 is used to execute the RTC
processes after the datais entered via ltem 13.

It isthe user’ sresponsibility to ensure that the RTC datais available on the data bus that is
under control of the particular Mgjor Function which is controlling the GPC Memory Spec.

Port Assignment Controls. Ten item entries are provided to control the Port Assignments for
strings 1 through 4 and the PL MDM’s. Strings 1 through 4 may be assigned to the Primary
(Port 1) or the Secondary (Port 2) port of all MDM'’s on the particular string using item
numbers 15 through 22. The Primary Port assignment selects the lowest numbered FLIGHT
CRITICAL (FC) Bus of the pair to drive the Flight Forward (FF) MDM and the other is used
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(8)

9)

to drivethe Flight AFT (FA) MDM. The secondary port assignment selects the lowest
numbered of the pair to drive the FA MDM and the other to drive the FF MDM.

Item entries 23 and 24 are provided for Payload (PL) MDM Port assignments similar to string
assignment procedures. The primary assignment (Item 23) command provides PL BUS 1
accessto MDM 1 and MDM 3 viaPort 1, and PL BUS 2 accessto MDM 2 and MDM 4 via
Port 2. The secondary assignment (Item 24) command provides PL BUS 2 accessto MDM 1
and MDM 3viaPort 2, and PL BUS 1 accessto MDM 2 and MDM 4 via Port 1.

Crew input of Primary/Secondary assignments remains in effect until a subsequent changeis
made. Following an IPL, the SPEC isinitiaized to primary assignments and are not affected
by OPStransitions (i.e., they are carried across).

Variable Parameter Select Controls. Ten item entries (25 through 34) are provided for the crew
to select up to ten parameters for downlisting. These parameters are initialized to anominal set
that can be changed by entering the Hex values of the absolute memory address of the desired
parameter. These parameters are available in half words (16-bits) and are defined in the OPS 0
Common Downlist Format.

Changed parameters are immediately effectivein all GPC' s supporting that Major Function
(i.e., GPC'slistening on the input DEU’s DK bus). These parameters are carried forward
across OPS transitions until altered by subsequent item inputs affecting that GPC.

NOTE: Sincetheseitem inputs are major function dependent (i.e., not ICC' d), the user should
procedurally assure that Redundant Set (RS) member GPC’ s contain the same variable D/L
parameter set. Otherwise variable parameters may be different in some RS GPC(s) (not an
error case).

UL Control. Threeitem entries (35-37) are provided for the crew to select how uplink is
Enabled or Inhibited. Item 35 provides automatic enabling and inhibiting of uplink viaan ICC
of the siteinview FLAG from SM. Item 36 alows uplink to be enabled dl thetime. Item 37
alows uplink to be inhibited all thetime. Theseitems are mutually exclusive and an asterisk(*)
will be displayed after the selected item.

(10) 1PL SOURCE SWITCH discrete mask. Item 38 isused to allow for control over software use

of the IPL SOURCE select discretes for non— PL use of the MMUs. Theentry is used to mask
or unmask the discretes. The presence of an asterisk indicates that the discretes are masked. |If
no asterisk is displayed, the discretes are not being masked. When masked, the FCOS shall
ignore the status of the MMU 1 IPL and MMU 2 IPL sdlect discretesin determining the
availability of aMMU to support arequest for MMU 1/O other than an IPL. The mask shall
beinitialized to the unmasked state during primary GPC initialization except that the
initialization of Memory Configuration (MC) 1 (GNC OPS 1) shall set the mask to the masked
state. After MC 1 initiaization, the discretes can be unmasked by execution of item 38. Each
time the display is caled, or upon execution of an item 38 entry, the item 38 asterisk will reflect
the actual status of the FCOS mask for the discretes. This capability isavailable to all GPCs
that are in the common set.

(11) G3 Archive Function. Two item entries are provided to control the G3 Archive Function. Item
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(128K—256K), and item 49 (RETRIEVE) provides the capability to retrieve the G3 program
overlay from upper memory upon a subseguent G3 transition.

Both item 48 and item 49 are toggle items, and subseguent executions of an item shall result in
the alternate control state. An asterisk shall be displayed after items 48 and 49 to indicate that
they are enabled, ablank is displayed otherwise. The status of both items shall be maintained
across the common set. Item 48 (initialized enabled) isvalid in G9, and item 49 (initialized
disabled) isvalid in G1, G2, G8, and OPS 0. Execution in any OPS not specified for each item
control shall result in an operator error and the “ILLEGAL ENTRY” CRT message
annunciated.

Whenever, item 48 is executed (enabled), item 49 shall automatically become disabled, and
remain so until after the archiving G9 to G1 OPStransition. |f the G3 Load Function was
successful, then a positive indication that ALL participating GPCs obtained the G3 archive
program overlay shall be that item 48 shall be disabled, and item 49 shall be enabled.

(12) GROUND OPS. Four item entry controls (50 thru 53) are provided to facilitate launch site
ground checkout of Orbiter vehicle functions.

* |tem50 (GSE POLL ENA) alows the GSE polling function to be enabled/disabled; the
item shall beinitialized with the GSE polling disabled. At SRB ignition, the GSE polling
function will automatically be disabled.

e Item51 (SM GSE INH) provides the capability to inhibit GSE polling upon entry to any
SM OPS; the item shall be initialized to allow GSE pollingin SM.

* |tem52 (SM C/O ENA) providesthe capability to enable/disable the Systems
Management checkout software function in SM OPS 2 or 4. Thisitem shall beinitiaized
disabled.

e Item 53 (GNC C/O ENA) provides the capability to enable/disable the GNC checkout
software function in GNC OPS 1, 2, or 3. Thisitem shall be initialized disabled.

Items 50 thru 53 are toggle items, subsequent executions of the item resulting in the selection of
the alternate control state. An asterisk shall be displayed after items 50, 52, and 53 to indicate
they are enabled and after item 51 to indicate that it isinhibited. The selected active status of
each item shall be maintained Common Setwide.

Item 50 isvalid only in OPS G9, P9 and Post IPL OPS O. Items 51, 52 and 53 are valid only
in G9 and OPS O. Execution of any of theseitemsin any OPS except as specified shall result
in rejection of the input and output of aClass5“ILLEGAL ENTRY” CRT message.

Two additional ground checkout items (54, 55) are provided to facilitate Backup Flight
Controller (BFC) testing and to assign an aternate downlist toggle buffer for PL OPS 9-01.

Item 54 (BFC C/O ENA) provides the capability to have the GPC which is commanding the
DEU on which the item entry is made set or reset its BFS RUN output discrete to facilitate
BFC checkout. Theitemisinitialized to the DISABLE state (BFS RUN discrete reset), and
revertsto the DISABLE state when the GPC istransitioned from OPS 0-00 to any other OPS.
The state of thisitem is maintained independently by each common set GPC.
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Item 55 (ALT PL9 TB) provides the capability to assign downlist toggle buffer 5to the PL 9
OPS. The state of thisitemisinitially DISABLE (PL 9 downlist is viatoggle buffer 4), and
reverts to disable state upon transition to any OPS other than PL OPS 9-01 or OPS 0-00. The
state of thisitem is maintained independently by each common set GPC. Item 54 and 55 are
toggle items, subsequent execution of theitem resulting in the dternate control state. An
asterisk shall be displayed next to item 54 to indicate that the GPC commanding the DEU is
exhibiting BFS RUN discrete; an asterisk next to item 55 shall indicate that the GPC
commanding the DEU will use an aternate toggle buffer for PL OPS 9-01.

Both items 54 and 55 are valid only in GPC & OPS 0-00. Execution of either item in any
other OPS shall resultinan“ILLEGAL ENTRY” CRT message.

(13) IMPLIED ITEMS NUMBERS. Items numbers 39 through 47 areimplied. If any of these
items are executed, an operator error shall result and the“ILLEGAL ENTRY” CRT message
will be displayed.

4142 DPS Utility Keyboard Processing Addendum
Not applicable

4143 DPS Utility CRT Display Processing Addendum

The table below presents the stand—alone parameter status indicators (PSl) that can be displayed for a
parameter. PSI requirements areidentified by theword “STAT” being inserted in the FORMAT TY PE
column and a numeric code appearing as an entry (right justified) in the ADD REF column of CRT
Display Processing Table 4.1.4-2. The numeric code, corresponding to one of those listed in the table,
indicates the specific status processing to be performed. If thereis no numeric code entry, the status
processing is defined by the default code.

When the “M” PSl isdisplayed (for commfault, I/O error resulting in missing data), the associated
parameter value data field shall be blanked unless specified otherwise.

Numeric Code PSI Symbol(s) B = blank

Blank (default) | ¢ M ¥
1 Lot M B
2 t M B
3 l B
4 t B
5 ! ? B
6 Lot ]
7 M B
8 ! M B
9 M ¥
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The following apha code(s) appear (I€ft justified) inthe ADD REF column of Table 4.1.4-2 whenever it is

necessary to define any special processing requirements not otherwise covered therein:

A. The measurement number representing the CRT TIMER is dependent upon which magjor
function this display iscaled in and is defined by the following table:

MAJOR FUNCTION SETTING MSID
GNC V91w1987C
SM V91w1988C
PL V91w1989C

B. Thedatafield for RTC (Item 13) is blanked upon the execution of CMD (Item 14).

4144 DPS Utility Figure/Table References

Figure4.1.4-1

Table4.1.4-1

Table4.1.4-2

Table4.1.4-3

Table4.1.44

Table4.1.4-5

Table4.1.4-6

Table 4.1.4-7

Table4.1.4-8

Table4.1.4-9

DPS Utility Display (PFS)
Keyboard Processing Table

CRT Display Processing Table

CRT Display Processing Background Requirements

Mission Design Background Constants N/A

Input Functional Parameters N/A
Output Functional Parameters N/A
I-Loads N/A

K—Loads N/A

Constants N/A
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FIGURE 4.1.4-1. DPS Utility Display (PFS)
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Table4.1.4-1.DPSUTILTY (PFS) KEYBOARD PROCESSING

Seq | CRT Signal Name M/SID | C| T u I | ItemNo. Limits | Add | Destination Nomenclature c

H| Y N T Ref R

Al P [ E T

R| E T M

s
MIN MAX

001 |GNC1(MMU 1) V93X4040X | 0.0 |CTRL 1 FCOS GNC MMU ASSIGN X
002* |GNC 2 (MMU 2) V93X4040X | 0.0 |CTRL 2 FCOS GNC MMU ASSIGN X
003 |SM 3(MMU 1) V03X4042X | 0.0 |CTRL 3 FCOS SM MMU ASSIGN X
004* |SM 4 (MMU 2) V93X4042X | 0.0 |CTRL 4 FCOS SM MMU ASSIGN X
005 |PL 5(MMU 1) VO3X4050X | 0.0 |CTRL 5 FCOS PL MMU ASSIGN X
006* |PL 6(MMU 2) V93X4050X | 0.0 |CTRL 6 FCOS PL MMU ASSIGN X
007 |OPSO07(MMU 1) V93X4055X | 0.0 |CTRL 7 FCOS OPS0MMU ASSIGN X
008* |OPS08(MMU 2) V93X4055X | 0.0 |CTRL 8 FCOS OPS0MMU ASSIGN X
009 |GPC/MMU 9 Ve34371C [ 00 [CTRL 9 FCOS MEMORY SOURCE SELECT X
010 | MMU/MMU 10 Ve34371C | 00 [CTRL 10 FCOS MEMORY SOURCE SELECT X
011* | GPC/LDB 11 Vo34371C | 0.0 |CTRL 1 FCOS MEMORY SOURCE SELECT X
012 |CKPT RETRV ENA 12 VO3X4095X | 0.0 |CTRL 12 FCOS CHECKPT RETRIEVE ENA/INH X
013 |RTC 13 vo3U4682C | 80 |HEX 13 FCOS REAL TIME COMMAND LOAD X
014 |RTCCMD 14 V93X4600X | 0.0 [CTRL 14 FCOS REAL TIME COMMAND EXEC X
015 |STRING1PRI 15 VE3X5501X | 0.0 |CTRL 15 FCOS STRING UMDM PORT ASSIGN X
016* | STRING 1 SEC 16 VE3X5501X | 0.0 |CTRL 16 FCOS STRING UMDM PORT ASSIGN X
017 |STRING2PRI 17 VO3X5509X | 0.0 |CTRL 17 FCOS STRING 2/MDM PORT ASSIGN X
018* | STRING 2 SEC 18 VE3X5509X | 0.0 |CTRL 18 FCOS STRING 2/MDM PORT ASSIGN X
019 |STRING 3PRI 19 VO3X5514X | 00 |CTRL 19 FCOS STRING 3/MDM PORT ASSIGN X
020* | STRING 3 SEC 20 VE3X5514X | 0.0 |CTRL 20 FCOS STRING 3/MDM PORT ASSIGN X
021 |STRING 4PRI 21 VO3X5519X | 0.0 |CTRL 21 FCOS STRING 4/MDM PORT ASSIGN X
022¢ | STRING 4 SEC 22 VE3X5519X | 0.0 |CTRL 22 FCOS STRING 4/MDM PORT ASSIGN X
023 |PLU2PRI 23 VO3X5528X | 0.0 |CTRL 23 FCOS PL BUSSES/MDM PORT ASSIGN X
024* |PL U2SEC 24 V93X5528X | 0.0 |CTRL 24 FCOS PL BUSSES/MDM PORT ASSIGN X
025 |VARPARAM ID 25 V03U4632C | 40 |HEX 25 FCOS,CRT ADDRESS OF VAR PARAMETER 1INPUT | X
026 |VARPARAM ID 26 Vo3U4634C | 40 |HEX 26 FCOS,CRT ADDRESS OF VAR PARAMETER 2 INPUT [ X
027 |VARPARAM ID 27 V03U4636C | 4.0 |HEX 27 FCOS,CRT ADDRESS OF VAR PARAMETER 3INPUT [ X
028 |VARPARAM ID 28 Vo3U4638C | 4.0 |HEX 28 FCOS,CRT ADDRESS OF VAR PARAMETER 4 X
029 |VARPARAM ID 29 V93U4640C | 4.0 |HEX 29 FCOS,CRT ADDRESS OF VAR PARAMETER 5 X
030 |VARPARAM ID 30 V93U4660C | 4.0 |HEX 30 FCOS,CRT ADDRESS OF VAR PARAMETER 6 X




Table4.1.4-1.DPSUTILTY (PFS) KEYBOARD PROCESSING

Seq | CRT Signal Name M/SID | C | T U I | ItemNo. Limits | Add | Destination Nomenclature c

H| Y N T Ref R

Al P [ E T

R| E T M

S
MIN MAX
031 |VARPARAM ID 31 V93U4662C | 4.0 |HEX 31 FCOS,CRT ADDRESS OF VAR PARAMETER 7 X
032 |VARPARAM ID 32 V93U4664C | 4.0 |HEX 32 FCOS,CRT ADDRESS OF VAR PARAMETER 8 X
033 |VARPARAM ID 33 V93U4666C | 4.0 |HEX 33 FCOS,CRT ADDRESS OF VAR PARAMETER 9 X
034 |VARPARAM ID 34 V93U4668C | 4.0 |HEX 34 FCOS,CRT ADDRESS OF VAR PARAMETER 10 X
035 |UL CNTL AUTO35 VO3X5543X | 00 |CTRL 35 FCOS,CRT UL CNTL AUTO CMD X
036 |UL CNTLENA 36 VO3X5544X | 00 |CTRL 36 FCOS,CRT UL CNTL ENA CMD X
037 |UL CNTL INH 37 V93X5545X | 0.0 |CTRL 37 FCOS,CRT UL CNTL INH CMD X
038 |IPL SOURCE SW MASK38 | V93X5530X | 0.0 |CTRL 38 FCOS,CRT MMU IPL SOURCE DISCRETE MASK
039 |G3ARCHIVELOAD 48 VO3X5440X | 0.0 |CTRL 48 UI,CRT G3 ARCHIVE LOAD ENABLE/STATUS
040 |G3ARCH RETRIEVE 49 VO3X5441X | 0.0 |CTRL 49 UI.CRT G3 ARCHIVE RETRIEVE ENABLE/STATUS
041 | GSEPOLL ENA 50 V93X4062X | 00 | CTRL 50 LDB GSE POLL ENA COMMAND
042 |SM GSEINH 51 VO3X5533X | 0.0 |CTRL 51 FCOS,CRT SM GSE POLLING INHIBIT
043 |SM C/OENA 52 VO3X3512X | 00 |CTRL 52 FCOS,CRT SM GROUND CHECKOUT ENABLE
044 |GNCCIOENA 53 V93X5538X | 0.0 |CTRL 53 UI,CRT,TLM | GNC GROUND CHECKOUT ENABLE
045 |BFCC/OENA 54 VO3X3524X | 00 |CTRL 54 FCOS,CRT BKUP FLIGHT CTLR CHECKOUT ENABLE
046 |ALTPLOTB 55 VO3X3525X | 0.0 |CTRL 55 FCOS,CRT ALTERNATE PL9 TOGGLE BUFFER
SELECT
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Table4.1.4-2.DPSUTILTY (PFS) CRT DISPLAY PROCESSING

Seq CRT M/SID | Coord | ! Format FASE I T RIS El el Add]  Source Nomenclature g
: am E | aAlalz|Tt|alT|e|ala|n]| Ref
Signal Name M T |T|{n|E|E|[Ss|E|[N|D|N]|L T
N BILEVEL s |ulk N H E|lc|s
Xx|y|o|cHar| 1 o | Tyee s s RIH|T
001 | (OPS) VO3X004OX | 2 | 1 50 CHAR E Ul OPS FUNCTION PAGE X
002 | (SPEC) voasxondx |7 |1 40 CHAR E ul SPEC FUNCTION PAGE X
003 | (DISP) vesxoudx |10 | 1 40 DEC E ul DISPLAY FUNCTION PAGE X
004 | (UL) voxsosX |34 | 1 20 uL BLVL x |G ul UPLINK ACTIVITY IND X
005 | (GPC) vosxondsx |36 | 1 20 DEC E ul GPC DRIVER X
006 | (MT) valwieeoc |39 | 1 120 CHAR | DHMS A FCOS MISSION ELAPSED TIME X
007 | (CRT TIMER) volwiee7C |39 | 2 120 CHAR | DHMS A A FCOS DISPLAY CRT TIMER.GNC X
008 |GNC1(MMU1) vaIx17osx |10 | 5 10 * BLVL B FCOS MMU ASSIGN IND FOR GNC X
009 | GNC2(MMU 2) vaIxizosx |13 | 5 10 * BLVL B FCOS MMU ASSIGN IND FOR GNC X
010 |SM 3(MMUD) VoIX1706X |10 | 6 10 * BLVL B FCOS MMU ASSIGN IND FOR SM X
o11* | SM4 (MMU2) voIx17oex |13 | 6 10 * BLVL B FCOs MMU ASSIGN IND FOR SM X
012 |PL5(MMUD) voIx17o7x |10 | 7 10 * BLVL B FCOs MMU ASSIGN IND FOR PL X
013 |PL6 (MMU?2) veIx1zorx |13 | 7 10 * BLVL B FCOs MMU ASSIGN IND FOR PL X
014 |OPSO7(MMU1) veIxizoex |10 | 8 10 * BLVL B FCOs MMU ASSIGN IND FOROPSO | X
015 | OPS08(MMU 2) vaIxizoex |13 | 8 10 * BLVL B FCOs MMU ASSIGN IND FOROPSO | X
016 | MMU1STATUS voIxissex | 8 |11 30 RDY | BSY |BLVL B FCOs MMU 1 STATUSIND X
017 | MMU 2STATUS voIxXissex | 8 |12 30 RDY | BSY |BLVL B FCOs MMU 2 STATUSIND X
018 | GPC/MMU 9 voIxiseex |16 |15 10 * BLVL E FCOS MEMORY SOURCE-GPC VIA X
MMU BUS
019 | MMUMMU 10 voIxisesx |16 |16 10 * BLVL E FCOs MEMORY SOURCE-MMU X
020 |GPC/LDB 11 voixiseex |16 |17 10 * BLVL E FCOS MEMORY SOURCE-GPC VIA X
LDB
021 | CKPT RETRV ENA 12 voixisaex |16 |20 10 * BLVL B FCOs CHECKPT RETRIEVEENA/INH | X
IND
022 | RTC I3 XXXX XXXX vowusac |7 |23 80 HEX X E B FCOs REAL TIME COMMAND X
023 | STRING1PRI 15 voIx17esX |30 | 5 10 * BLVL B FCOs STRING IMDM PORT ASSIGN | X
IND
024 | STRING 1 SEC 16 voIx17esx |34 | 5 10 * BLVL B FCOs STRING IMDM PORT ASSIGN | X
IND
025 | STRING2PRI 17 voIxizeex |30 | 6 10 * BLVL B FCOs STRING 2ZMDM PORT ASSIGN | X
IND
026* | STRING 2 SEC 18 voIxizeex |34 | 6 10 * BLVL B FCOs STRING 2ZMDM PORT ASSIGN | X
IND
027 | STRING3PRI 19 voIx1zerx |30 | 7 10 * BLVL B FCOs STRING IMDM PORT ASSIGN | X
IND
028 | STRING 3 SEC 20 voIxizerx |34 | 7 10 * BLVL B FCOs STRING IMDM PORT ASSIGN | X
IND
029 | STRING4PRI 21 voIxizesx |30 | 8 10 * BLVL B FCOs STRING 4MDM PORT ASSIGN | X
IND
030* | STRING 4 SEC 22 voIxizesx |34 | 8 10 * BLVL B FCOs STRING 4MDM PORT ASSIGN | X
IND




Table4.1.4-2.DPSUTILTY (PFS) CRT DISPLAY PROCESSING

Seq CRT M/SID | Coord | | Format nolTIET Nl DRI el R w[Add]  Source Nomenclature |
: am E | Alalz|T|a|T]|e|ala|n]| Ref
Signal Name M T |TIN|E|E|[Ss|E|[N|[D|N]|L T
N BILEVEL s |ulk N H Elc]|s
x|y |o]|cHar| 1 o | Tvee s s RIH|T

031 | PLUZPRI 23 VOIX1769X |30 | 9 10 BLVL B FCOS PL BUSESMDM PORT ASSIGN | X
IND

032 | PL1U2SEC 24 VoIX1769X |34 | 9 10 * BLVL B FCOS PL BUSESMDM PORT ASSIGN | X
IND

033 | VARPARAM ID 25 vosudec |26 |13 40 HEX E KYBD ADDRESS OF VAR PARAMETER | X
1INPUT

034 | VARPARAM ID 26 vo3ude3aC |26 |14 40 HEX E KYBD ADDRESS OF VAR PARAMETER | X
2INPUT

035 | VARPARAM ID 27 vo3ude3C |26 |15 40 HEX E KYBD ADDRESS OF VAR PARAMETER | X
3INPUT

036 | VARPARAM ID 28 vo3ude3sC |26 |16 40 HEX E KYBD ADDRESS OF VAR PARAMETER | X
4

037 | VARPARAM ID 29 vosudesoc |26 |17 40 HEX E KYBD ADDRESS OF VAR PARAMETER | X
5

038 | VARPARAM ID 30 vo3udeeoc |26 |18 40 HEX E KYBD ADDRESS OF VAR PARAMETER | X
6

039 | VARPARAM ID 31 vo3udesc |26 |19 40 HEX E KYBD ADDRESS OF VAR PARAMETER | X
7

040 | VARPARAM ID 32 vo3udeeac |26 |20 40 HEX E KYBD ADDRESS OF VAR PARAMETER | X
8

041 | VARPARAM ID 33 Vo3udeeeC |26 |21 40 HEX E KYBD ADDRESS OF VAR PARAMETER | X
9

042 | VARPARAM ID 34 vo3udeesC |26 |22 40 HEX E KYBD ADDRESS OF VAR PARAMETER | X
10

043 | UL CNTL AUTO35 vosxss43X |45 | 5 10 * BLVL E KYBD UL CNTL AUTO CMD X

044 | UL CNTL ENA 36 voxssaX |45 | 6 10 * BLVL E KYBD UL CNTL ENA CMD X

045 | UL CNTLINH 37 VO3X5545 |45 | 7 10 * BLVL E KYBD UL CNTL INH CMD X

046 | G3ARCHIEVE LOAD 48 V93X5440X |50 |15 10 * BLVL E UILKYBD G3 ARCHIEVE LOAD
ENABLE/STATUS

047 | G3ARCH RETRIEVE 49 VO3X5441X |50 |16 10 * BLVL E UILKYBD G3 ARCHIEVE RETRIEVE
ENABLE/STATUS

048 | IPL SOURCESWMASK38 | V93x5530X |45 |10 10 * BLVL E KYBD MMU IPL SOURCE DISCRETE
MASK

049 | GSEPOLL ENA 50 VoIX1840X |50 |19 10 * BLVL LDB GSE POLL ENABLE IND

050 |SMGSEINH 51 VO3X5533X |50 |20 10 * BLVL KYBD SM GSE POLLING INHIBIT

051 |SMCIOENA 52 VO3X3512X |50 |21 10 * BLVL KYBD SM GROUND CHECKOUT
ENABLE

052 | GNCC/OENA 53 VO3X5538X |50 |22 10 * BLVL KYBD GNC GROUND CHECKOUT
ENABLE

053 | BFCCIOENA 54 VO3X3524X |50 |23 10 * BLVL KYBD BKUP FLIGHT CTLR CHECKOUT
ENABLE

054 |ALTPLOTB 55 VO3x3525X |50 |24 10 * BLVL KYBD ALTERNATE PLO TOGGLE
BUFFER SELECT

055 | (MSGLINE) VO3X0050X | 1 |25 440 CHAR G ul MESSAGE LINE X

056 | (BUFFER MSG) VO3X0054X | 45 | 25 40 CHAR G ul BUFFER MESSAGE INDICATOR | X

057 | (sPL) vosxoosex | 2 |26 490 CHAR G ul SCRATCH PAD LINE X
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Table 4.1.4-3.DPSUTILITY (PFS) CRT DISPLAY PROCESSING BACKGROUND

REQUIREMENTS
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The DPS Utility Display shall display the following virtua display:

Virtual Display Name

Virtual Display Number

DPS Utility Display Background

09E Hex
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4.1.5 GPC/BUS STATUS (PFS)

TITLE: GPCBUSSTATUS
TYPE: DISP/006
AVAILABILITY: PFS: ALL OPS

4151 Purpose, Operation, and Organization

(1) GPC/BUS STATUS. Thisdisplay provides the user the capability to monitor the GPC data
Bus Configuration and Status. Figure 4.1.5-1 isthe GPC/BUS Status Display Format.

(2) GPC Operational Status. The operational status of each GPC is displayed. A fail indicator
down arrow (1) isdisplayed to the right of the failed GPC number. The GPC status indicator
shall attempt to duplicate the diagonal elements onthe CAM hardware. From the software
version of the Composite CAM discrete outputs collected from all the GPC's, the display
software shall perform the following:

a. A GPCshdl utilize only status reports of the GPC's considered to be its current common
Set.

b. Thestatusfail indicator shall be presented against a GPC when any two GPC'sinaCS
have afail discrete set against that GPC or a GPC has afail indicator set against itself.

C. Resetting the status indicators tracks the resetting of the CAM output discretes.
(3) Mode/OPS Indicators.

a.  MODE switch statusindicators for each GPC (i.e., HALT or RUN) are displayed under
each GPC.

The Resident Mgjor Functions (MF) and active Operationa Segquences (OPS) for each
GPC are displayed under the modeindicator. MF isindicated by “G”,“S’, or “P” for
GNC, SM, or PL, respectively. The second character isthe OPS number. WhenaGPC is
in HALT or STBY, the last active OPS (Non OPS 0) is displayed.

(4) Control/Status Indicators:

The 1/0 configuration/status for each bus (Strings 1 through 4 (FF and FA), PL, Launch Data
and CRT, i.e., DEUV) isdisplayed.

An asterisk(*) indicates which GPC isin control of a particular bus. FF and FA, MDM’s and
PL 1and 2 MDM's are commanded as pairs. The asterisks are driven by data generated by
actual |OP transmitter status signals.

A down arrow (1) is provided for each GPC to show the data path for each STRING [PL,
LAUNCH and DEU (CRT)].

A down arrow (1) is provided for each GPC to show the data path for each STRING, PL,
LAUNCH and DEU (CRT).

a.  Thedown arrow (1) indicator for the STRINGS are driven from the BTU port failure
indicator or the appropriate FF or FA MDM or when a bus has been masked.
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b. ThePL and LAUNCH down arrow (1) indicator is driven when a GPC isolates any BTU
port on the buses to be the error source or if any of the buses were masked. The
LAUNCH BUS indicators will not reflect GSE BTU failures.

b. ThePL and LAUNCH down arrow (1) indicator is driven when a GPC isolates a
PF/LL/LR MDM or MCIU BTU port on the buses to be the error source or if any of the
buses were masked. The LAUNCH BUS indicators will not reflect GSE BTU failures.

c. TheDEU (CRT) down arrow (1) indicator is driven for a continuous I/O error condition
on aDEU or if the bus was masked.

The controlg/status indications itemized above are subject to the following requirements and
definitions.

There are four strings defined which contain, between them, all the BTU’ s on the flight—critical
buses. The nominal definition of stringsis described below:

* String 1 containsall BTU’son FC1 and FC5.
* String 2 contains all BTU’s on FC2 and FCB6.
* String 3 contains all BTU’s on FC3 and FC7.
* String 4 contains all BTU’s on FC4 and FC8.

TABLE 4.1.5-1. GPC/BUS Status Keyboard Processing
Not applicable.

4,152 GPC/BUS Status Keyboard Processing Addendum
Not applicable.

4153 GPC/BUS Status CRT Display Processing Addendum

The table below presents the stand—alone parameter status indicators (PSl) that can be displayed for a
parameter. PSI requirements are identified by theword “STAT” being inserted in the FORMAT TY PE
column and a numeric code appearing as an entry (right justified) in the ADD REF column of CRT
Display Processing Table 4.1.5-2. The numeric code, corresponding to one of those listed in the table,
indicates the specific status processing to be performed. If thereis no numeric code entry, the status
processing is defined by the default code.

When the “M” PSl isdisplayed (for commfault, I/O error resulting in missing data), the associated
parameter value data field shall be blanked unless specified otherwise.
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Numeric Code PSI Symbol(s) B = blank

Blank (defalt) | ¢ M ¥
1 Lot M B
2 t M B
3 ! B
4 t B
5 ! ? B
6 Lot ]
7 M B
8 l ? M B
9 ? M B

The following apha code(s) appear (Ieft justified) inthe ADD REF column of Table 4.1.5-2 whenever it is
necessary to define any special processing requirements not otherwise covered therein:

A. The measurement number representing the CRT TIMER is dependent upon which magjor
function this display is called in and is defined by the following table:

MAJOR FUNCTION SETTING MSID
GNC V91w1987C
SM V91w1988C
PL V91w1989C

4154 GPC/BUS Status Figure/Table References

Figure 4.1.5-1

Table4.1.5-1

Table4.1.5-2

Table4.1.5-3

Table4.1.54

Table4.1.5-5

Table4.1.5-6

Table 4.1.5-7

Table4.1.5-8

Table4.1.5-9

162

GPC/BUS Status Display (PFS)

Keyboard Processing Table N/A

CRT Display Processing Table

CRT Display Processing Background Requirements N/A
Mission Design Background Constants N/A

Input Functional Parameters N/A

Output Functional Parameters N/A

I-Loads N/A

K—Loads N/A

Constants N/A
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FIGURE 4.1.5-1. GPC/BUS Status Display (PFS)
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Table 4.1.5-2.GPC/BUS STATUS (PFS) CRT DISPLAY PROCESSING
Seq CRT M/SID | Coord | ! Format FASE I T RIS El el Add]  Source Nomenclature g
: am E | aAlalz|Tt|alT|e|ala|n]| Ref
Signal Name M T |T|{n|E|E|[Ss|E|[N|D|N]|L T
N BILEVEL s |ulk N H E|lc|s
Xx|y|o|cHar| 1 o | Tyee s s RIH|T
001 | (OPS) vesxoox |2 |1 50 CHAR E ul OPS FUNCTION PAGE X
002 | (SPEC) voasxondx |7 |1 40 CHAR E ul SPEC FUNCTION PAGE X
003 | (DISP) vesxodx |10 | 1 40 DEC E ul DISPLAY FUNCTION PAGE X
004 | (UL) voxsosX |34 | 1 20 uL BLVL x |G ul UPLINK ACTIVITY IND X
005 | (GPC) vosxondsx |36 | 1 20 DEC E ul GPC DRIVER X
006 | (MT) valwieeoc |39 | 1 120 CHAR | DHMS A FCOS MISSION ELAPSED TIME X
007 | (CRT TIMER) volwiee7C |39 | 2 120 CHAR | DHMS A A FCOS DISPLAY CRT TIMER.GNC X
008 | GPC1STATUS VoIX1561X |15 | 3 10 STAT B 3 FCOs GPC 1FAIL STATUSOFGPC1- | X
DISC
009 | GPC2STATUS voIxiserx |21 | 3 10 STAT B 3 FCOs GPC 2FAIL STATUSOFGPC2- | X
DISC
010 | GPC3STATUS VoIX1s73x |27 | 3 10 STAT B 3 FCOs GPC 3FAIL STATUSOFGPC3- | X
DISC
011 | GPC4STATUS VoIX1s7ex |33 | 3 10 STAT B 3 FCOs GPC4FAIL STATUSOFGPC4- | X
DISC
012 | GPC5STATUS voIxiessx |39 | 3 10 STAT B 3 FCOs GPC5FAIL STATUSOF GPC5- | X
DISC
013 | GPC1MODE VoIX1500X |13 | 4 40 |RUN |HALT |BLVL B FCOS GPC 1 MODE X
014 | GPC2MODE VOIX1501X |19 | 4 40 |RUN |HALT |BLVL B FCOS GPC 2 MODE X
015 | GPC3MODE VaIX1s02X |25 | 4 40 |RUN |HALT |BLVL B FCOS GPC 3 MODE X
016 | GPC4MODE VOIX1503X | 3L | 4 40 |RUN |HALT |BLVL B FCOS GPC 4 MODE X
017 | GPC5MODE VoIX1504X |37 | 4 40 |RUN |HALT |BLVL B FCOS GPC 5 MODE X
018 |GPC10PS voLIslIC |15 | 5 20 RTXT B FCOS GPC 1 ACTIVE OPS X
019 |GPc20pPs vousiec |21 |5 20 RTXT B FCOS GPC 2 ACTIVE OPS X
020 |GPc3opPs vouisisc |27 |5 20 RTXT B FCOs GPC 3 ACTIVE OPS X
021 |GPcaops vousiac |3 |5 20 RTXT B FCOs GPC 4 ACTIVE OPS X
022 |GPcs5oPs voLIs2sC |39 | 5 20 RTXT B FCOs GPC 5 ACTIVE OPS X
023 | STRING LFF (1) voixerzex |15 | 6 10 * BLVL B FCOS GPC1BUS20 X
024 | STRING LFF (2) voixeze2x |21 | 6 10 * BLVL B FCOs GPC 2BUS20 X
025 | STRING 1FF(3) voixereex |27 | 6 10 * BLVL B FCOs GPC3BUS20 X
026 | STRING LFF(4) voIxes3ix |33 |6 10 * BLVL B FCOs GPC 4BUS20 X
027 | STRING LFF (5) voIxssex |39 | 6 10 * BLVL B FCOs GPC5BUS20 X
028 | STRING 1FA (1) voIxer2ox |15 | 7 10 * BLVL B FCOs GPC1BUS14 X
029 | STRING1FA (2) voixersax |21 | 7 10 * BLVL B FCOs GPC2BUS 14 X
030 | STRING1FA (3) voixereex |27 | 7 10 * BLVL B FCOs GPC3BUS 14 X
031 | STRING1FA (4) voIxss2ox |33 | 7 10 * BLVL B FCOs GPC4BUS 14 X
032 | STRING 1FA (5) voIxssssx |39 | 7 10 * BLVL B FCOs GPC5BUS 14 X
033 | STRING 2FF (1) voIxe72ox |15 | 8 10 * BLVL B FCOs GPC1BUS21 X
034 | STRING 2FF (2) voixezesx |21 | 8 10 * BLVL B FCOs GPC2BUS21 X
035 | STRING 2FF (3) voixerorx |27 | 8 10 * BLVL B FCOs GPC3BUS21 X




Table 4.1.5-2.GPC/BUS STATUS (PFS) CRT DISPLAY PROCESSING
Seq CRT M/SID | Coord | | Format nolTIET Nl DRI el R w[Add]  Source Nomenclature |
: am E | Alalz|T|a|T]|e|ala|n]| Ref
Signal Name M T |TIN|E|E|[Ss|E|[N|[D|N]|L T
N BILEVEL s |ulk N H Elc]|s
v |o|cHar| 1 o | Tvee s s RIH|T
036 | STRING 2FF (4) volxssex |33 | 8 10 * BLVL B FCOS GPC4BUS21 X
037 | STRING 2FF (5) volxssedX |29 | 8 10 * BLVL B FCOS GPC5BUS21 X
038 | STRING 2FA (1) VoIxs721X |15 | 9 10 * BLVL B FCOS GPC1BUS15 X
039 | STRING2FA (2) VoIxs7ssX |21 | 9 10 * BLVL B FCOS GPC2BUS15 X
040 | STRING 2FA (3) VoIxs7ox |27 | 9 10 * BLVL B FCOS GPC3BUS15 X
041 | STRING 2FA (4) voixss2x |38 | 9 10 * BLVL B FCOS GPC4BUS15 X
042 | STRING 2FA (5) VoIXsssexX |29 | 9 10 * BLVL B FCOS GPC5BUS15 X
043 | STRING 3FF (1) VOIX8730X |15 |10 10 * BLVL B FCOS GPC1BUS22 X
044 | STRING 3FF (2) voIxs7edx |21 |10 10 * BLVL B FCOS GPC2BUS22 X
045 | STRING 3FF (3) voIxs7eex |27 |10 10 * BLVL B FCOS GPC3BUS22 X
046 | STRING 3FF (4) volxssx |33 |10 10 * BLVL B FCOS GPC4BUS22 X
047 | STRING 3FF (5) Vo1X8865X |29 |10 10 * BLVL B FCOS GPC5BUS22 X
048 | STRING 3FA (1) voixsr2ax |15 |11 10 * BLVL B FCOS GPC1BUS16 X
049 | STRING3FA (2) voIxsrsex |21 |11 10 * BLVL B FCOS GPC2BUS 16 X
050 | STRING3FA (3) voixsroex |27 |11 10 * BLVL B FCOS GPC3BUS16 X
051 | STRING3FA (4) volxss2ex |33 |11 10 * BLVL B FCOS GPC4BUS 16 X
052 | STRING 3FA (5) VoIXsssox |29 |11 10 * BLVL B FCOS GPC5BUS 16 X
053 | STRING 4FF (1) VOIX873IX |15 |12 10 * BLVL B FCOS GPC1BUS23 X
054 | STRING 4FF (2) VoIX87esX |21 |12 10 * BLVL B FCOS GPC2BUS23 X
055 | STRING 4FF (3) VoIX8799x |27 |12 10 * BLVL B FCOS GPC3BUS23 X
056 | STRING 4 FF (4) Volxsssx |33 |12 10 * BLVL B FCOS GPC4BUS23 X
057 | STRING 4FF (5) VoIX88e6X |29 |12 10 * BLVL B FCOS GPC5BUS23 X
058 | STRING 4FA (1) VoIX8725x |15 |13 10 * BLVL B FCOS GPC1BUS17 X
059 | STRING 4FA (2) VoIX87soX |21 |13 10 * BLVL B FCOS GPC2BUS17 X
060 | STRING 4FA (3) VoIX8793X |27 |13 10 * BLVL B FCOS GPC3BUS17 X
061 | STRING 4FA (4) volxss27x |33 |13 10 * BLVL B FCOS GPC4BUS17 X
062 | STRING 4FA (5) VO1X8860X |39 |13 10 * BLVL B FCOS GPC5BUS17 X
063 |PL1(}) voixs7iex |15 |15 10 * BLVL B FCOS GPC1BUS10 X
064 |PL1(2) voIxs7soX |21 |15 10 * BLVL B FCOS GPC 2BUS 10 X
065 |PL1(3) voixereax |27 |15 10 * BLVL B FCOS GPC3BUS10 X
066 | PL1(4) voixsslex |33 |15 10 * BLVL B FCOS GPC 4BUS 10 X
067 |PL1(5) VoIxsssIX |39 |15 10 * BLVL B FCOS GPC5BUS 10 X
068 | PL2() voIxs717x |15 |16 10 * BLVL B FCOS GPC1BUS11 X
069 |PL2(2) voIxersiX |21 |16 10 * BLVL B FCOS GPC2BUS11 X
070 |PL2(3) voixeresx |27 |16 10 * BLVL B FCOS GPC3BUS11 X
o711 |PL2( voixssl7x |33 |16 10 * BLVL B FCOS GPC4BUS11 X
o2 |PL2(5) voixsss2X |39 |16 10 * BLVL B FCOS GPC5BUS11 X
073 | LAUNCH1(1) voixerisx |15 |17 10 * BLVL B FCOS GPC1BUS12 X
074 | LAUNCH1(2) voixersx |21 |17 10 * BLVL B FCOS GPC2BUS12 X
075 | LAUNCH1(3) voixereex |27 |17 10 * BLVL B FCOS GPC3BUS12 X

165

STS 83-0020V1-34
December 21, 2007



166 STS 83-0020V1-34
December 21, 2007

Table 4.1.5-2.GPC/BUS STATUS (PFS) CRT DISPLAY PROCESSING
Seq CRT M/SID | Coord | | Format wo S e RIS el 2o Add|  Source Nomenclature g
: am E | Alalz|T|a|T]|e|ala|n]| Ref
Signal Name M T |TIN|E|E|[Ss|E|[N|[D|N]|L T
N BILEVEL s |ulk N H Elc]|s
x|y |o]|cHar| 1 o | Tvee s s RIH|T

076 | LAUNCH1(4) voixssisx |33 |17 10 * BLVL B FCOS GPC4BUS12 X
077 | LAUNCH1(5) voIxsssaX |39 |17 10 * BLVL B FCOS GPC5BUS12 X
078 | LAUNCH 2(1) VoIX8719X |15 |18 10 * BLVL B FCOS GPC1BUS13 X
079 | LAUNCH2(2) voixersax |21 |18 10 * BLVL B FCOS GPC2BUS13 X
080 | LAUNCH2(3) voixererx |27 |18 10 * BLVL B FCOS GPC3BUS13 X
081 | LAUNCH2(4) voixsslox |33 |18 10 * BLVL B FCOS GPC4BUS13 X
082 | LAUNCH2(5) voixsssax |39 |18 10 * BLVL B FCOS GPC5BUS13 X
083 |CRT1(} voixs7i2x |15 |19 10 * BLVL B FCOS GPC1BUS6 X
084 |CRT1(2) voixszaex |21 |19 10 * BLVL B FCOS GPC2BUS6 X
085 |CRT1(3 voIxs78oX |27 |19 10 * BLVL B FCOS GPC3BUS6 X
086 | CRT1(4) voixsslax |33 |19 10 * BLVL B FCOS GPC4BUS6 X
087 | CRT1(5) VoIXssa7X |39 |19 10 * BLVL B FCOS GPC5BUS6 X
088 | CRT2(}) voIxs713X |15 |20 10 * BLVL B FCOS GPC1BUS7 X
089 | CRT2(2) VOIX8747X |21 |20 10 * BLVL B FCOS GPC2BUS7 X
090 |CRT2(3 voIxs78iX |27 |20 10 * BLVL B FCOS GPC3BUS7 X
091 |CRT2(4) voixssiax |33 |20 10 * BLVL B FCOS GPC4BUS7 X
092 | CRT2(5) voixssasx |39 |20 10 * BLVL B FCOS GPC5BUS7 X
093 | CRT3(1) voixs7iax |15 |21 10 * BLVL B FCOS GPC1BUSS X
094 |CRT3(2) voixszasx |21 |21 10 * BLVL B FCOS GPC2BUSS X
095 |CRT3(3 voixerex |27 |21 10 * BLVL B FCOS GPC3BUSS X
0% | CRT3(4) voixsslax |33 |21 10 * BLVL B FCOS GPC4BUSS X
097 | CRT3(5) VOIX8849X |39 |21 10 * BLVL B FCOS GPC5BUSS X
098 | CRT4(1) VoIXs7IsX |15 |22 10 * BLVL B FCOS GPC1BUS9 X
099 | CRT4(2) VOIX874oX |21 |22 10 * BLVL B FCOS GPC2BUS9 X
100 |CrRT4(3) voixerex |27 |22 10 * BLVL B FCOS GPC3BUS9 X
101 |crT4@ voixsslsx |33 |22 10 * BLVL B FCOS GPC4BUS9 X
102 |crRT4(5) VOIX8850X |39 |22 10 * BLVL B FCOS GPC5BUS9 X
103 | STRING1FF (1) (9) VOIX1745X |16 | 6 10 STAT X B 3 | Fcos GPC 1 STRING 1 FF STATUS X
104 | STRING1FF(2)(9) voIx177ex |22 | 6 10 STAT X B 3 | Fcos GPC 2 STRING 1 FF STATUS X
105 | STRING1FF(3)(9) VOIX1792X |28 | 6 10 STAT X B 3 | Fcos GPC 3 STRING 1 FF STATUS X
106 | STRING 1FF(4)(9) VoIX1814X |34 | 6 10 STAT X B 3 | Fcos GPC 4 STRING 1 FF STATUS X
107 | STRING1FF(5)(9) VOIX1825X |40 | 6 10 STAT X B 3 | Fcos GPC5 STRING 1 FF STATUS X
108 | STRING1FA (1) (9) VoIX1375X |16 | 7 10 STAT X B 3 | Fcos GPC 1 STRING 1 FA STATUS X
100 | STRING1FA (2)(9) VOIX1380X |22 | 7 10 STAT X B 3 | Fcos GPC 2 STRING 1 FA STATUS X
110 | STRING1FA (3)(9) VOIX1385X |28 | 7 10 STAT X B 3 | Fcos GPC 3 STRING 1 FA STATUS X
111 | STRING1FA (4)(9) VOIX1300X |34 | 7 10 STAT X B 3 | Fcos GPC 4 STRING 1 FA STATUS X
112 | STRING1FA (5)(9) VOIX1395X |40 | 7 10 STAT X B 3 | Fcos GPC5 STRING 1 FA STATUS X
113 | STRING2FF (1) (9) VOIX1746X |16 | 8 10 STAT X B 3 | Fcos GPC 1 STRING 2 FF STATUS X
114 | STRING2FF(2) (9) VoIxX1777x |22 | 8 10 STAT X B 3 | Fcos GPC 2 STRING 2 FF STATUS X
115 | STRING2FF(3)(9) VOIX1793X |28 | 8 10 STAT X B 3 | Fcos GPC 3 STRING 2 FF STATUS X




Table 4.1.5-2.GPC/BUS STATUS (PFS) CRT DISPLAY PROCESSING
Seq CRT M/SID | Coord | | Format wo S e RIS el 2o Add|  Source Nomenclature g
: am E | Alalz|T|a|T]|e|ala|n]| Ref
Signal Name M T |TIN|E|E|[Ss|E|[N|[D|N]|L T
N BILEVEL s |ulk N H Elc]|s
x|y |o]|cHar| 1 o | Tvee s s RIH|T

116 | STRING 2FF (4) (9) VoIX1815X |34 | 8 10 STAT X B 3 | Fcos GPC 4 STRING 2 FF STATUS X
117 | STRING2FF (5) (9) VoIX1826X |40 | 8 10 STAT X B 3 | Fcos GPC5 STRING 2 FF STATUS X
118 | STRING2FA (1) (9) VOIX1376X |16 | 9 10 STAT X B 3 | Fcos GPC 1 STRING 2 FA STATUS X
119 | STRING2FA (2) (9) VOIX138IX |22 | 9 10 STAT X B 3 | Fcos GPC 2 STRING 2 FA STATUS X
120 | STRING2FA (3)(9) VOIX1386X |28 | 9 10 STAT X B 3 | Fcos GPC 3 STRING 2 FA STATUS X
121 | STRING2FA (4) (9) VOIX1391X |34 | 9 10 STAT X B 3 | Fcos GPC 4 STRING 2 FA STATUS X
122 | STRING2FA (5) (9) VOIX1396X |40 | 9 10 STAT X B 3 | Fcos GPC5 STRING 2 FA STATUS X
123 | STRING3FF (1) (9) VOIX1747X |16 |10 10 STAT X B 3 | Fcos GPC 1 STRING 3 FF STATUS X
124 | STRING3FF(2)(9) VoIxX1778X |22 |10 10 STAT X B 3 | Fcos GPC 2 STRING 3 FF STATUS X
125 | STRING3FF(3)(9) VOIX1794X |28 |10 10 STAT X B 3 | Fcos GPC 3 STRING 3 FF STATUS X
126 | STRING3FF(4)(9) VOIX1816X |34 |10 10 STAT X B 3 | Fcos GPC 4 STRING 3 FF STATUS X
127 | STRING3FF(5) (9) VOIX1827X |40 |10 10 STAT X B 3 | Fcos GPC5 STRING 3 FF STATUS X
128 | STRING3FA (1) (9 VoIX1377x |16 |11 10 STAT X B 3 | Fcos GPC 1 STRING 3FA STATUS X
120 | STRING3FA (2) (9) voIx1seex |22 |11 10 STAT X B 3 | Fcos GPC 2 STRING 3FA STATUS X
130 | STRING3FA (3)(9) VoIX1387X |28 |11 10 STAT X B 3 | Fcos GPC 3 STRING 3FA STATUS X
131 | STRING3FA (4)(9) VoIxX1392X |34 |11 10 STAT X B 3 | Fcos GPC 4 STRING 3FA STATUS X
132 | STRING3FA (5)(9) VOIX1397X |40 |11 10 STAT X B 3 | Fcos GPC5 STRING 3FA STATUS X
13 | STRING4FF (1) (9 VoIX1748X |16 |12 10 STAT X B 3 | Fcos GPC 1 STRING 4 FF STATUS X
134 | STRING4FF(2)(9) VoIX1779X |22 |12 10 STAT X B 3 | Fcos GPC 2 STRING 4 FF STATUS X
135 | STRING4FF(3)(9) VOIX1795X |28 |12 10 STAT X B 3 | Fcos GPC 3 STRING 4 FF STATUS X
136 | STRING4FF(4)(9) VOIX1817X |34 |12 10 STAT X B 3 | Fcos GPC 4 STRING 4 FF STATUS X
137 | STRING4FF(5) (9) VoIX1828X |40 |12 10 STAT X B 3 | Fcos GPC5 STRING 4 FF STATUS X
138 | STRING4FA (1) (9) voIx1s78X |16 |13 10 STAT X B 3 | Fcos GPC 1 STRING 4FA STATUS X
139 | STRING4FA (2) (9) VOIX1383X |22 |13 10 STAT X B 3 | Fcos GPC 2 STRING 4 FA STATUS X
140 | STRING4FA (3)(9) VoIX1388X |28 |13 10 STAT X B 3 | Fcos GPC 3 STRING 4 FA STATUS X
141 | STRING4FA (4) (9 VOIX1393X |34 |13 10 STAT X B 3 | Fcos GPC 4 STRING 4FA STATUS X
142 | STRING4FA (5)(9) VOIX1398X |40 |13 10 STAT X B 3 | Fcos GPC5 STRING 4 FA STATUS X
43 [PL1) (9 VoIX1749X |16 |15 10 STAT X B 3 | Fcos GPC 1 PL1BUSESSTATUS X
W |PL1@) (9 VOIX1780X |22 |15 10 STAT X B 3 | Fcos GPC 2 PL1 BUSES STATUS X
15 [PL13)(9 VOIX1796X | 28 |15 10 STAT X B 3 | Fcos GPC 3PL1BUSESSTATUS X
16 |[PL1@) (9 VoIx1818X |34 |15 10 STAT X B 3 | Fcos GPC 4PL1BUSESSTATUS X
147 |PL1()(9) VOIX1820X |40 |15 10 STAT X B 3 | Fcos GPC5PL1BUSESSTATUS X
148 |[PL2())(9) VOIX1379X |16 |16 10 STAT X B 3 | Fcos GPC1PL 2BUSSTATUS X
19 |[PL2@2)(9) VoIX1334X |22 |16 10 STAT X B 3 | Fcos GPC 2PL 2BUSSTATUS X
150 [PL2(3)(9) VOIX1330X |28 |16 10 STAT X B 3 | Fcos GPC3PL 2BUSSTATUS X
151 [PL2@) (9 VOIX1304X |34 |16 10 STAT X B 3 | Fcos GPC4PL 2BUSSTATUS X
152 |[PL2(5)(9) VOIX1399X |40 |16 10 STAT X B 3 | Fcos GPC5PL 2BUSSTATUS X
153 | LAUNCH1(1) () VOIX1755X | 16 |17 10 STAT X B 3 | Fcos GPC1LB 1STATUS X
154 | LAUNCH1(2)(S) VoIX1786X |22 |17 10 STAT X B 3 | Fcos GPC2LB 1STATUS X
155 | LAUNCH1(@3)(S) VOIX1797X | 28 |17 10 STAT X B 3 | Fcos GPC3LB 1STATUS X
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Table 4.1.5-2.GPC/BUS STATUS (PFS) CRT DISPLAY PROCESSING
Seq CRT M/SID | Coord | | Format vl RIS R el el W] Add|  Source Nomenclature |
q E I |alalz|t|a|lT|c|a|Aa]|N]| Ref
Signal Name M T |T{n|[E|E|S|[E|N|[D|N]|L T
N BILEVEL s |ulk N H E|lc|s
v |o|car| 1 o | Tvee s s RIH|[T

15 | LAUNCH1(4)(9 veixisiox | |17 10 STAT X B 3 |Fcos GPCA4LB 1STATUS X
157 | LAUNCH1(5)(9) Volx183x |40 |17 10 STAT X B 3 |Fcos GPC5LB 1STATUS X
188 | LAUNCH2(1) (9 velx17sex |16 |18 10 STAT X B 3 |Fcos GPC1LB2STATUS X
159 | LAUNCH2(2)(9) veixizerx |22 |18 10 STAT X B 3 |Fcos GPC2LB 2 STATUS X
160 | LAUNCH2(3)(9) veix17esx |28 |18 10 STAT X B 3 |Fcos GPC3LB2STATUS X
161 | LAUNCH1(4) (9 velxigox |34 |18 10 STAT X B 3 |Fcos GPC4LB2STATUS X
162 | LAUNCH2(5)(9) velx1s3ix |40 |18 10 STAT X B 3 |Fcos GPC5LB 2 STATUS X
163 | CRT1(1) (9 verx17srx |16 |19 10 STAT X B 3 |Fcos GPC 1 CRT 1STATUS X
184 | CRT1() (9 veixi7esx |22 |19 10 STAT X B 3 |Fcos GPC 2 CRT 1STATUS X
165 | CRT1(39 (9 VOIX1810X |28 |19 10 STAT X B 3 |Fcos GPC 3 CRT 1STATUS X
166 | CRT1(4) (9 vexigax |34 |19 10 STAT X B 3 |Fcos GPC 4 CRT 1STATUS X
167 | CRT1(5)(9 velxisx |40 |19 10 STAT X B 3 |Fcos GPC5CRT 1STATUS X
168 | CRT2(1) (9 verx17sex |16 |20 10 STAT X B 3 |Fcos GPC 1 CRT 2 STATUS X
169 | CRT2() (9 velx17eex |22 |20 10 STAT X B 3 |Fcos GPC 2 CRT 2 STATUS X
170 | CRT2(3 (9 VeIX1811X |28 |20 10 STAT X B 3 |Fcos GPC 3 CRT 2 STATUS X
1 | cRT2(4) (9 veixisx |3 |20 10 STAT X B 3 |Fcos GPC 4 CRT 2 STATUS X
172 | CRT2(5) (9 VeIx183x |40 |20 10 STAT X B 3 |Fcos GPC 5 CRT 2 STATUS X
173 | CRT3(1) (9 vexizsox |16 |21 10 STAT X B 3 |Fcos GPC 1 CRT 3STATUS X
174 | CRT3() (9 velx17oox |22 |21 10 STAT X B 3 |Fcos GPC 2 CRT 3STATUS X
175 | CRT3(3 (9 velxisix |28 |21 10 STAT X B 3 |Fcos GPC 3 CRT 3STATUS X
176 | CRT3(4) (9 verxigsx | |21 10 STAT X B 3 |Fcos GPC 4 CRT 3STATUS X
177 | CRT3(5) (9 velxismx |40 |21 10 STAT X B 3 |Fcos GPC 5 CRT 3STATUS X
178 | CRT4(1) (9 VoIx1760X |16 |22 10 STAT X B 3 |Fcos GPC 1 CRT 4 STATUS X
179 | CRT4() (9 velx17ox |22 |22 10 STAT X B 3 |Fcos GPC 2 CRT 4 STATUS X
180 | CRT4(3) (9 VeIx1813X |28 |22 10 STAT X B 3 |Fcos GPC 3 CRT 4 STATUS X
181 | CRT4(4) (9 vexisax |3 |22 10 STAT X B 3 |Fcos GPC 4 CRT 4 STATUS X
182 | CRT4(5) (9 volx1ssx |40 |22 10 STAT X B 3 |Fcos GPC 5 CRT 4 STATUS X
183 | (MSGLINE) VeIX00s0X | 1 |25 40 CHAR G ul MESSAGE LINE X
184 | (BUFFERMSG) Veaxoosax |45 | 25 40 CHAR G ul BUFFER MESSAGE INDICATOR | X
185 | (L) VeaX0oseX__ | 2 | 26 490 CHAR G ul SCRATCH PAD LINE X
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4.1.6 DELETED.

417  XXXXIPL MENU (1) & (2) (PFS/BFS)

TITLE: XXXXIPL MENU
TYPE: SPEC
AVAILABILITY: POST IPL GPC

41.7.1 Purpose, Operation, and Organization

The Initial Program Load (IPL) MENU display provides access to the GPC Sdlf-Test Program (STP) and
the Real Time Processor (RTP) functions of the GPCIPL program during self—test operation. This display
provides the user the capability to run STP and RTP. Thisdisplay aso provides the means to control and
monitor memory purge operations for the DEU, MMU and/or GPC.

To load this display, GPCIPL must be initiated and a DEU selected as per Table 4.1.7.1-1.

GPCIPL is sdlected by placing the IPL source switch (MMUL/OFF/MMUZ2) to the MMUL or MMU2
positions and applying power to the MMU’s. The GPCn mode switch (HALT/STBY/RUN) is positioned
toHALT. The lOPn terminate switch (BACKUP/NORMAL/TERMINATE) is positioned to NORMAL
or TERMINATE and the GPCn power switch (OFF/ON) is positioned to OFF then to ON. Then the
GPCIPL push button is depressed. The talk back (Barber—Pole/IPL/RUN) will position to IPL and upon
successful completion of the auto-oad will position to barber—pole.

The BFS CRT select switchisset to 1+2, or 2+3, or 3+1 and BFC CRT display switch “ON” to select
DEU 1,2, or 3 respectively for use by the GPCIPL program. The DEU initialization switch is positioned to
load, then released and DEU load will appear on the lower left corner of the display unit. The GPC mode
switch isthen moved from HALT to STBY and STPisinitiated and run once. Thenthe DEU isIPLed
with the display control program, critical formats and the PCIPL menu display and DEU updateis
initiated.
The following describes the meaning of the display content and a description of usage.

(1) XXXXIPL. Thedisplay consists of two pages (Figures 4.1.7-1 and 4.1.7-2). Thetitle of page

lispartially dynamic. During execution of the GPCIPL program, the title will read “ GPCIPL

MENU (2)”. If and when control is passed to the Backup System Loader (BSL), thetitle will
then read “BSL2IPL MENU (1)".

Page 2 can only be displayed while GPCIPL isrunning. This page provides additional self—test
information to the user and is accessed by depressing the System Summary Key. A second
depression of the System Summary Key will cause page 1 to be displayed.

(2) GPCID. The GPCIPL MENU provides the GPC identification number of the GPC driving this
display.

(3) Functions. Item entries 1-16 on the display provide for selection of the system software to be
loaded from the mass memory when the GPC has completed its STP operation.
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(4)

Q)

(6)

(7)

(8)

9

DEU FORMAT LOAD. Item 17 provides the capability to load the DEU with a selected
format load. The format load consists of static background Format Control Words (FCW'’s) to
be used at alater time by the PFS or BFS.

Selected Testing. Item entries 18 and 19 initiate and terminate GPC Self-Test. Item 20
initiates DEU Self-Test. DEU Sdlf-Test isterminated by depression of the Resume Key or the
DEU initiaization switch positioned to Load, then rel eased.

Item entries 21-23 do not exist and are not supported by the display. Execution of items 21-23
shal resultinan ‘ILLEGAL ENTRY' CRT message.

Sdf-Test Contrals. Items 24-25 provide GPC Self-Test controls. These item entries are only
meaningful if GPC Self-Test has been initiated (Item 18). “STOP ON ERROR” causes GPC
Self-Test to halt when a STP error is encountered. Self—Test can then be reactivated viathe
Item 18 entry or an Item 25 entry “CONTINUE STP ON ERR”. “CONTINUE STP ON
ERR” (prior to an Item 24 entry) is the default case and will allow GPC Self-Test to run until
99 errors have been logged.

Error Information. Asaresult of GPCIPL execution, the following general information is
displayed: (1) the number of complete cycles through GPC Self-Test or Memory Purge
Operations (STP/PURGE CY CLE COUNT); (2) the latest error code to be
encountered/acknowledged by the user (ERROR CODE); (3) the number of timesthe error
code has occurred (ERROR CODE COUNT); (4) the total number of errorsthat have occurred
(TOTAL ERROR COUNT); and (5) the number of errors yet to be viewed/acknowledged by
the user (ERRORS STILL IN LIST).

MCDS BITE Status. MCDS Biteregisters are displayed to allow the user to monitor the status
of the DEU. The status displayed is that received (during a DEU poll) just prior to aDEU
update.

(10) Deleted.

(11) ERROR Information. The contents of the old Program Status Word, Register Sets0 and 1, and

the Floating Point Register Set are displayed for each error encountered. The mgjor cycle
count, minor cycle count, minor cycle scheduler word, and clock 1 value (in microseconds) are
also displayed. Theinformation in thisblock corresponds to contents of the registers and
pertinent data locations when the error, which is currently being displayed as“ERROR
CODE", occurred. In addition, certain of these fields contain information which will prove
useful in determining the precise nature of some of the GPC failures STP can detect.

(12) IMU Checkpoint Data L oad. Item 26 alows the user the option to inhibit the loading of IMU

checkpoint data from mass memory into the BFS GPC. The load consists of 510 halfwords of
IMU calibration data that replaces pre-stored nominal 1-Load calibration values.

(13) Memory Purge Contral. Item entries 27—29 allows the user to control memory purge

operations. Table4.1.7.1-2 isthelist of purge options available where overwrite is defined to
be a single pass memory write and where erase is a multiple pass memory write with aternating
bit patterns. The DEU and GPC erase options overwrite the DEU display buffer and GPC
memory, respectively, 100 times. The MMU erase option overwrites the mass memory 3 times,
except for adesignated safe area. Both the MMU overwrite and erase options are completed by
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a checksum of the modified mass memory locations. The MMU checksum option allows the
user to retry checksumming without performing the more time consuming purge operations.
The user selects the purge option desired, starts the option, and may stop the option in progress
allowing the user to reselect an option or restart. The stop item entry isvalid during al purge
operations except during the final phase of a GPC erase. Execution of any option other than
those listed (i.e. integer input) will result in an operator error advisory CRT message.

Table4.1.7.1-1. GPCIPL DEU Selection

MMU BFS CRT
Source Select Select DEU Selected
MMU1 MMU2 Discretes

A B
0 0 0 0 None
0 0 0 1 None
0 0 1 0 None
0 0 1 1 None
1 0 0 0 None
0 1 0 0 None
1 0 0 1 1
1 0 1 0 2
1 0 1 1 3
0 1 0 1 1
0 1 1 0 2
0 1 1 1 3
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Table4.1.7.1-2. Memory Purge Operations Options

Option Description

1 DEU Erase
MMU1 Overwrite
MMU1 Erase
MMU1 Checksum
MMU2 Overwrite
MMU2 Erase
MMU2 Checksum
GPC Erase

0O N O O WD

MEMORY PURGE TITLE

4172
A. ILLEGAL ENTRY CHECK FOR ITEM ENTRY NUMBERS.

172

1.

Thetitle on the GPCIPL Menu 1 for ‘MEMORY PURGE’ will reflect the option selected.
The DEFAULT TITLE, i.e. when an option is not selected, will be MEMORY PURGE.
Once aPURGE OPTION is sdlected, thetitle will reflect the option selected.

Option Description
1 DEU Erase
MMU1 Overwrite
MMU1 Erase
MMU1 Checksum
MMU2 Overwrite
MMU2 Erase
MMU2 Checksum
GPC Erase

0O N O O WD

XXXXIPL Menu Keyboard Processing Addendum

GPCIPL MENU (1) AND BSL2IPL MENU (1) page:

Item entries less than 1 and greater than 29 shall be rejected and cause the message “I TEM
NUMBER <1 AND > 29 NOT SUPPORTED" to be output and annunciated.

GPCIPL MENU (2) page:

Item entries less than 17 and greater than 26 shall be rejected and cause the message
“ITEM NUMBER < 17 AND > 26 NOT SUPPORTED” to be output and annunciated.

Item entries numbered 21, 22 & 23 do not exist on either page of the display and shall not
be supported. Upon execution of any of these item numbers, the input shall be rejected
and causean “ILLEGAL ENTRY” CRT message to be output and annunciated.



41.7.3 XXXXIPL Menu CRT Display Processing Addendum

Not applicable.

4174 XXXXIPL Menu Figure/Table References

Figure4.1.7-1

Figure 4.1.7-2

Table4.1.7-1

Table4.1.7-2

Table4.1.7-3

Table4.1.74

Table4.1.7-5

Table4.1.7-6

Table4.1.7-7

Table4.1.7-8

Table4.1.7-9

XXXXIPL Menu (1) Display (PFS/BFS)

GPCIPL Menu (2) Display (PFS/BFS)

Keyboard Processing Table

CRT Display Processing Table

CRT Display Processing Background Requirements N/A
Mission Design Background Constants N/A

Input Functional Parameters N/A

Output Functional Parameters N/A

I-Loads N/A

K—Loads N/A

Constants N/A
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FIGURE 4.1.7-1. XXXXIPL Menu (1) Display (PFS/BFS)
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FIGURE 4.1.7-2. GPCIPL Menu (2) Display (PFS/BFS)
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Table 4.1.7-1(1).

XXXXIPL MENU (1) (PFS/'BFS) KEYBOARD PROCESSING

Seq| CRT SignaName | m/sip | €| T | U ' | Item No. Limits | Add | Destination Nomenclature c

H Y N T Ref R

A P | E T

R E T M

S
MIN | MAX PFS | BFS
001 |PASS1 1 V93X3701X 0.0|CTRL 1 A SSL SSL SYSSOFTWARE VERSION-PASS1 | X
002 |BFS1 2 V93X3702X 0.0|CTRL 2 A BSL BSL SYS SOFTWARE VERSION-BFS 1 X
003 |PASS2 3 V93X3703X 0.0|CTRL 3 A SSL SSL SYS SOFTWARE VERSION-PASS2 | X
004 |BFS2 4 V93X3704X 0.0|CTRL 4 A BSL BSL SYS SOFTWARE VERSION-BFS 2 X
005 |PASS3 5 V93X3705X 0.0|CTRL 5 A SSL SSL SYS SOFTWARE VERSION-PASS3 | X
006 |BFS3 6 V93X3706X 0.0|CTRL 6 A BSL BSL SYS SOFTWARE VERSION-BFS 3 X
007 |PASsA 7 V93X3707X 0.0|CTRL 7 A SSL SSL SYS SOFTWARE VERSION-PASS4 | X
008 |BF$4 8 V93X3708X 0.0|CTRL 8 A BSL BSL SYS SOFTWARE VERSION-BFS 4 X
009 |PASS5 9 V93X3709X 0.0|CTRL 9 A SSL SSL SYS SOFTWARE VERSION-PASS5 | X
010 |BFS5 10 V93X3710X 0.0 |CTRL 10 A BSL BSL SYS SOFTWARE VERSION-BFS 5 X
011 |PASS611 VO3X3711X 0.0 |CTRL 11 A SSL SSL SYS SOFTWARE VERSION-PASS6 | X
012 |BFS6 12 V93X3712X 0.0 | CTRL 12 A BSL BSL SYS SOFTWARE VERSION-BFS 6 X
013 | PASS7 13 V93X3713X 0.0 |CTRL 13 A SSL SSL SYS SOFTWARE VERSION-PASS7 | X
014 |BFS7 14 V93X3714X 0.0 |CTRL 14 A BSL BSL SYS SOFTWARE VERSION-BFS 7 X
015 |PASS815 V93X3715X 0.0 | CTRL 15 A SSL SSL SYS SOFTWARE VERSION-PASS8 | X
016 |BFS8 16 V93X3716X 0.0 | CTRL 16 A BSL BSL SYS SOFTWARE VERSION-BFS 8 X
017 |17 DEU FORMAT LOAD V93X3718X 1.0|DEC 17 A GPC GPC DEU FORMAT LOAD CMD X
018 | START GPC STP 18 V93X3720X 0.0|CTRL 18 A GPC GPC START GPC SELF TEST X
019 |STOP GPCSTP 19 V93X3722X 0.0|CTRL 19 A GPC GPC STOP GPC SELF TEST X
020 | START DEU STP 20 V93X3723X 0.0 CTRL 20 A GPC GPC START DEU SELF TEST CMD X
021 | STOPON ERROR 24 V93X3732X 0.0|CTRL 24 A GPC GPC STOP STP ON ERROR X
022 | CONT STPON ERR 25 V93X3735X 0.0|CTRL 25 A GPC GPC CONTINUE STP ON ERROR X
023 | INHIBIT CKPT LOAD 26 VOI3X3737X 0.0 |CTRL 26 A BSL BSL INHIBIT IMU CKPT DATA LOAD X
024 | MEM PURGE 27 OPTION V93J3740C 1.0 |DEC 271 1 8 A GPC GPC MEMORY PURGE OPTION X
SELECTION
025 | MEM PURGE START 28 V93X3741X 0.0|CTRL 28 A GPC GPC START MEMORY PURGE OPTION X
026 | MEM PURGE STOP 29 V93X3742X 0.0[CTRL 29 A GPC GPC STOP MEMORY PURGE OPTION X
STS 83-0020V1-34
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Table 4.1.7-1(2). GPCIPL MENU (2) (PFS/BFS) KEYBOARD PROCESSING

Seq| CRTSignaName | M/SID | €| T [ Y |D| ! jtemNo.Limits | A9 | Destination Nomenclature c

H Y N | K|T Ref R

A P | E T

R E T M

S
MIN | MAX PFS | BFS

001 |17 DEU FORMAT LOAD V93X3718X 1.0|DEC 17 A GPC GPC DEU FORMAT LOAD CMD X
002 | START GPC STP 18 V93X3720X 0.0 CTRL 18 A GPC GPC START GPC SELF TEST X
003 | STOP GPCSTP 19 V93X3722X 0.0|CTRL 19 A GPC GPC STOP GPC SELF TEST X
004 | START DEU STP 20 V93X3723X 0.0 CTRL 20 A GPC GPC START DEU SELF TEST CMD X
005 | STOPON ERROR 24 V93X3732X 0.0|CTRL 24 A GPC GPC STOP STP ON ERROR X
006 | CONT STPON ERR 25 V93X3735X 0.0 CTRL 25 A GPC GPC CONTINUE STP ON ERROR X
007 | INHIBIT CKPT LOAD 26 V93X3737X 0.0 | CTRL 26 A BSL BSL INHIBIT IMU CKPT DATA LOAD X




Table4.1.7-2(1). XXXXIPL MENU (1) (PFS/BFS) CRT DISPLAY PROCESSING

Seq - CRT M/SID | Coord | Format NN NEEEE gz? Nomenclature |

Signal Name : N RHMENEEAE Source :

N BILEVEL S U | K N[ H EfC]| S
X |Y | O CHAR 1 0 TYPE S S R|H|T PFS BFS

001 (TITLE) V93X0046X 17 |11 17.0 CHAR E ul MI CRTTITLE X
002 (GPC) V93X 0048X %6 |1 20 DEC B N/S MI GPC DRIVER X
003 (MT) V91W1990C 39 |1 120 CHAR | DHMS B FCOS BOS MISSION ELAPSED TIME X
004 | (CRTTIMER) V91W1987C 39 |2 120 CHAR | DHMS B N/S N/S DISPLAY CRT TIMER,GNC X
005 PASS1 1 VO3X3701X 1 | 2 10 BLVL B KYBD KYBD | SYSSOFTWARE VERSION-PASS1 | X
006 (GPC) V93X 0048X 36 |1 20 DEC E ul N/S GPC DRIVER X
007 BFS1 2 VO3X3702X 1 |3 10 BLVL B KYBD KYBD | SYSSOFTWARE VERSION-BFS 1 X
008 PASS2 3 VO3X3703X 1 | 4 10 BLVL B KYBD KYBD | SYSSOFTWARE VERSION-PASS2 | X
009 BFS2 4 VO3X3704X 1 |5 10 BLVL B KYBD KYBD | SYSSOFTWARE VERSION-BFS 2 X
010 | PASS3 5 VO3X3705X 1 | 6 10 BLVL B KYBD KYBD | SYSSOFTWARE VERSION-PASS3 | X
011 BFS3 6 V93X 3706X 1|7 10 * BLVL B KYBD KYBD | SYSSOFTWARE VERSION-BFS3 X
012 PASS4A 7 VO3X3707X 1 | 8 10 * BLVL B KYBD KYBD | SYSSOFTWARE VERSION-PASS4 | X
013 BF$4 8 V93X 3708X 1 ]9 10 * BLVL B KYBD KYBD | SYSSOFTWARE VERSION-BFS 4 X
014 | PASS5 9 VO3X3709X 24 | 2 10 * BLVL B KYBD KYBD | SYSSOFTWARE VERSION-PASSS5 | X
015 BFS5 10 V93X3710X 24 | 3 10 * BLVL B KYBD KYBD | SYSSOFTWARE VERSION-BFS5 X
016 PASS611 VO3X3711X 24 | 4 10 * BLVL B KYBD KYBD | SYSSOFTWARE VERSION-PASS6 | X
017 BFS6 12 VO3X3712X 24 |5 10 * BLVL B KYBD KYBD | SYSSOFTWARE VERSION-BFS6 X
018 PASS7 13 VO3X3713X 24 |1 6 10 * BLVL B KYBD KYBD | SYSSOFTWARE VERSION-PASS7 | X
019 BFS7 14 VO3X3714X 24 |7 10 * BLVL B KYBD KYBD | SYSSOFTWARE VERSION-BFS7 X
020 | PASS815 VO3X3715X 24 | 8 10 * BLVL B KYBD KYBD | SYSSOFTWARE VERSION-PASS8 | X
021 BFS8 16 VO3X3716X 24 |9 10 * BLVL B KYBD KYBD | SYSSOFTWARE VERSION-BFS8 X
022 17 DEU FORMAT LOAD V93X3718X 2 |11 20 DEC B KYBD KYBD | DEU FORMAT LOAD CMD X
023 START GPC STP 18 VO3X3720X 24 |13 10 * BLVL B KYBD KYBD | START GPC SELF TEST X
024 | STOP GPC STP 19 VO3X3722X 24 |14 10 * BLVL B KYBD KYBD | STOPGPC SELF TEST X
025 | START DEU STP 20 VO3X3723X 24 |15 10 * BLVL B KYBD KYBD | START DEU SELF TEST CMD X
026 STOP ON ERROR 24 VO3X3732X 24 |16 10 * BLVL B KYBD KYBD | STOPSTPON ERROR X
027 CONT STPON ERR 25 VO3X3735X 24 |17 10 * BLVL B KYBD KYBD | CONTINUE STP ON ERROR X
028 STP/PURGE CYC CNT V98U4801C 45 | 3 6.0 DEC B GPCIPL | BSL2 | STPORPURGE CYCLE COUNT X
029 INHIBIT CKPT LOAD 26 VO3X3737X 24 |18 10 * BLVL B KYBD KYBD | INHIBIT IMU CKPT DATA LOAD X
030 | ERROR/MSG CODE \V98U4802C 47 | 4 4.0 DEC B GPCIPL | BSL2 | ERROR CODE X
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Table4.1.7-2(1). XXXXIPL MENU (1) (PFS/BFS) CRT DISPLAY PROCESSING
| u [s]e|s|i|F|rR]|s|[L]|B]|D
Seq CRT M/SID | Coord | © Format vl eI N O AL El B | W] Add Nomenclature g
: am E | Alalz|T|a|T]|e|ala|n]| Ref
Signal Name M T |TIN|E|E|[Ss|E|[N|[D|N]|L Source T
N BILEVEL s |ulk N H Elc]|s
x|y |o]|cHar| 1 o | Tvee s s RIH|T pEs | BFs
031 | ERROR/MSG CODE CNT vosu4gosc |46 | 5 50 DEC B GPCIPL | BSL2 | ERROR CODE COUNT X
032 | TOTAL ERRIMSG CNT Vo8U4806C |46 | 6 50 DEC B GPCIPL | BSL2 | TOTAL ERROR COUNT X
033 | MSGSSTILL INLIST vosugooc |47 | 7 40 DEC B GPCIPL | BSL2 | ERRORSSTILL INLIST X
034 | MCDSBITE MODE vosu4sloc |47 |10 40 HEX B DEU DEU | MCDSBITE MODE X
035 | MCDSBITEBSRL vosuasiec |47 |11 40 HEX B DEU DEU | MCDSBITEBSRL X
036 | MCDSBITEBSR2 vosuslac |47 |12 40 HEX B DEU DEU | MCDSBITEBSR2 X
037 | MCDSBITE SWSW vosudglsc |47 |13 40 HEX B DEU DEU | MCDSBITE SWSW X
038 | (MEMORY PURGE TITLE) vosxaraX |38 |17 140 CHAR E ul M MEMORY PURGE TITLE X
039 | MEM PURGE 27 OPTION vo3w740C |49 |19 20 DEC B KYBD |KYBD | MEMORY PURGE OPTION X
SELECTION
040 | MEM PURGE START 28 VO3X3741X |50 |21 10 * BLVL B KYBD |[KYBD | START MEMORY PURGEOPTION | X
041 | MEM PURGE STOP 29 Voax3742X |50 |22 10 * BLVL B KYBD |[KYBD | STOPMEMORY PURGEOPTION | X
042 | (MSGLINE) VO3X0050X | 1 |25 440 CHAR G ul N/S | MESSAGELINE X
43 | (MSGLINE) VO3X0050X | 2 |25 460 CHAR G N/S M MESSAGE LINE X
044 | (BUFFERMSG) VO3X0054X | 45 | 25 40 CHAR G N/S N/S | BUFFER MESSAGEINDICATOR | X
045 | (BUFFERMSG) VO3X0054X | 48 | 25 40 CHAR G N/S N/S | BUFFER MESSAGEINDICATOR | X
o6 | (sPL) VO3X0056X | 2 | 26 490 CHAR G ul M SCRATCH PAD LINE X




Table4.1.7-2(2). GPCIPL MENU (2) (PFS/BFS) CRT DISPLAY PROCESSING

Seq CRT M/SID | Coord | | Format FASE I M T RIS El el o Add]  Source Nomenclature g

Signal Name : salalzlzlalelg s laly R :

N BILEVEL U | K N | H E[C]| S
X | Y | o] cHAR 1 0 TYPE s s RIH|T PFS BFS

001 (GPC) V93X0048X 36 1 2.0 DEC B N/S Ml GPC DRIVER X
002 (MT) V91W1990C 39 1 12.0 CHAR | DHMS B FCOS BOS MISSION ELAPSED TIME X
003 (CRT TIMER) ADDENDUM | 39 2 12.0 CHAR | DHMS B N/S N/S DISPLAY CRT TIMER
004 17 DEU FORMAT LOAD V93X3718X 20 3 20 DEC B KYBD KYBD DEU FORMAT LOAD CMD X
005 START GPC STP 18 V93X 3720X 24 5 1.0 BLVL B KYBD KYBD START GPC SELF TEST
006 (GPC) V93X0048X 36 1 20 DEC E ul N/S GPC DRIVER X
007 STOP GPC STP 19 VO3X3722X 24 6 1.0 BLVL B KYBD KYBD STOP GPC SELF TEST X
008 START DEU STP 20 VO3X3723X 24 7 1.0 * BLVL B KYBD KYBD START DEU SELF TEST CMD X
09 STOP ON ERROR 24 V93X3732X 24 8 1.0 BLVL B KYBD KYBD STOP STP ON ERROR X
010 CONT STPON ERR 25 V93X3735X 24 9 10 BLVL B KYBD KYBD CONTINUE STPON ERROR X
011 INHIBIT CKPT LOAD 26 VO3X3737X 24 |10 1.0 * BLVL B KYBD KYBD INHIBIT IMU CKPT DATA LOAD | X
012 STP/IPURGE CYC CNT \V98U4801C 45 3 6.0 DEC B GPCIPL BSL 2 STPOR PURGE CYCLE COUNT X
013 ERROR/MSG CODE \V98U4802C 47 4 4.0 DEC B GPCIPL BSL 2 ERROR CODE X
014 ERROR/MSG CODE CNT \V98U4803C 46 5 50 DEC B GPCIPL BSL 2 ERROR CODE COUNT X
015 TOTAL ERR/MSG CNT \98U4806C 46 6 50 DEC B GPCIPL BSL 2 TOTAL ERROR COUNT X
016 MSGSSTILL IN LIST \V98U4809C 47 7 4.0 DEC B GPCIPL BSL 2 ERRORS STILL IN LIST X
017 MCDSBITE MODE \V98U4810C 47 | 10 40 HEX B DEU DEU MCDSBITE MODE X
018 MCDSBITEBSR1 \V98U4812C 47 |11 40 HEX B DEU DEU MCDSBITEBSR1 X
019 MCDSBITE BSR2 \V98U4813C 47 | 12 40 HEX B DEU DEU MCDSBITE BSR2 X
020 MCDSBITE SWSW \V98U4815C 47 | 13 4.0 HEX B DEU DEU MCDSBITE SWSW X
021 OLD PswW \V98U4819C 10 |15 20.0 HEX B GPC GPC OLD PswW X
022 REGISTERO SET O \V98U4830C 16 | 16 8.0 HEX B GPC GPC REGISTEROSET 0 X
023 REGISTER1SET O \V98U4831C 25 | 16 8.0 HEX B GPC GPC REGISTER1SET 0 X
024 REGISTER2 SET O \V98U4832C 34 |16 8.0 HEX B GPC GPC REGISTER2SET 0 X
025 REGISTER3 SET O \V98U4833C 43 | 16 8.0 HEX B GPC GPC REGISTER3SET 0 X
026 REGISTER 4 SET O \V98U4834C 16 |17 8.0 HEX B GPC GPC REGISTER4 SET 0 X
027 REGISTER5 SET O \V98U4835C 25 |17 8.0 HEX B GPC GPC REGISTER5SET 0 X
028 REGISTER 6 SET O \V98U4836C 34 |17 8.0 HEX B GPC GPC REGISTER 6 SET 0 X
029 REGISTER 7 SET O \V98U4837C 43 |17 8.0 HEX B GPC GPC REGISTER 7 SET 0 X
030 REGISTEROSET 1 \/98U4840C 16 |19 8.0 HEX B GPC GPC REGISTEROSET 1 X
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Table4.1.7-2(2). GPCIPL MENU (2) (PFS/BFS) CRT DISPLAY PROCESSING
| V] S|BY|S | F R S|L|B|D
Seq CRT M/SID | Coord | © Format vl eI N AL El Bl w| Add | Source Nomenclature g
] E IS A|lA|Z|TI|A T G|A|A|N Ref
S gnal Name M T |T|INn|E|[E|lS|E|N|D|N]|L T
N BILEVEL U | K N | H E|C]| S
X Y O | CHAR 1 0 TYPE S S RIH|T PFS BFS
031 REGISTER1SET 1 V98U4841C 25 |19 8.0 HEX B GPC GPC REGISTER1SET 1 X
032 REGISTER 2 SET 1 \V98U4842C 34 |19 8.0 HEX B GPC GPC REGISTER2SET 1 X
033 REGISTER3 SET 1 \V98U4843C 43 |19 8.0 HEX B GPC GPC REGISTER3SET 1 X
034 REGISTER4 SET 1 \V98U4844C 16 | 20 8.0 HEX B GPC GPC REGISTER4SET 1 X
035 REGISTER5 SET 1 \V98U4845C 25 |20 8.0 HEX B GPC GPC REGISTER5SET 1 X
036 REGISTER 6 SET 1 \V98U4846C 34 |12 8.0 HEX B GPC GPC REGISTER6SET 1 X
037 REGISTER 7 SET 1 \V98U4847C 43 |20 8.0 HEX B GPC GPC REGISTER7SET 1 X
038 FLOATING PT REGS0 V98U4850C 16 |22 8.0 HEX B GPC GPC FLOATING POINT REGISTER O X
039 FLOATING PT REGS 1 V98U4851C 25 |22 8.0 HEX B GPC GPC FLOATING POINT REGISTER 1 X
040 FLOATING PT REGS 2 \V98U4852C 34 |22 8.0 HEX B GPC GPC FLOATING POINT REGISTER 2 X
041 FLOATING PT REGS 3 \V98U4853C 43 |22 8.0 HEX B GPC GPC FLOATING POINT REGISTER 3 X
042 FLOATING PT REGS 4 \V98U4854C 16 |23 8.0 HEX B GPC GPC FLOATING POINT REGISTER 4 X
043 FLOATING PT REGS5 V98U4855C 25 |23 8.0 HEX B GPC GPC FLOATING POINT REGISTER 5 X
044 FLOATING PT REGS 6 V98U4856C 34 |23 8.0 HEX B GPC GPC FLOATING POINT REGISTER 6 X
045 FLOATING PT REGS7 \V98U4857C 43 |23 8.0 HEX B GPC GPC FLOATING POINT REGISTER 7 X
046 MAJ= \V98U4820C 5 24 6.0 DEC B GPCIPL BSL 2 MAJOR CYCLE COUNT X
047 MIN= \V98U4821C 16 |24 3.0 DEC GPCIPL BSL 2 MINOR CYCLE COUNT X
048 SCHEDWRD= \V98U4822C 29 |24 8.0 HEX GPCIPL BSL 2 MINOR CYCLE SCHEDULE X
WORD

049 CLOCK1= \V98U4823C 45 |24 6.0 DEC B GPCIPL BSL 2 CLOCK 1INTERRUPT VALUE X
050 (MSG LINE) V93X 0050X 1 25 44.0 CHAR G ul N/S MESSAGE LINE X
051 (MSG LINE) V93X 0050X 2 25 46.0 CHAR G N/S MI MESSAGE LINE X
052 (BUFFER MSG) V93X 0054X 45 |25 4.0 CHAR G N/S N/S BUFFER MESSAGE INDICATOR X
053 (BUFFER MSG) V93X 0054X 48 |25 4.0 CHAR G N/S N/S BUFFER MESSAGE INDICATOR X
054 (SPL) V93X 0056X 2 26 49.0 CHAR G ul MI SCRATCH PAD LINE X
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BFSMEMORY (BFS)

TITLE: BFSMEMORY
TYPE: GNC OPS 0001, SPEC/000
AVAILABILITY: BFS, GNCOPSO, 1, 3,6

4181
@

)

SM OPS 0

Purpose, Operation, and Organization

BFSMEMORY. Thisdisplay provides acrew interface to:

a.  Review and change the value contained in any BFS GPC location.

b. Perform amain memory dump.

c. Enablereception of one-shot transfer datafrom PASS by BFS.

d. Initiate & terminate polling of Launch Data Bus (LDB1) and (LDBZ2) for the BFS GPC.
e. Enablethe automatic Telemetry Format Load (TFL) function.

f. Update BFSGMT and MET.

g. Togglethe BFS Mission Time display field between MET and GMT.

Figure 4.1.8-1 isthe BFS Memory Display Format for BFS. The BFS Memory display
controls are described below.

READ/WRITE CONTROLS. The capability for ageneral memory read and write functionis
provided on this OPS/SPEC. The display provides the meansfor the crew to review and to
change the value contained in any specified BFS GPC memory location. Thedisplay is
primarily intended to address data (unprotected) sections of memory. However, a specia
operating mode is provided to address code (protected) memory locations. The general use of
the display isto first read the present value of agiven location. The read function requires crew
datainputs to specify memory location, scaling, and conversion requirements. The value may
then be changed by atwo-step load function. The desired new valueis displayed separately as
crew input data. The new value is verified, then transferred to memory by a crew controlled
input. Additional control inputs allow reading of sequential locations with minimal
inputs/operating mode selection.

DISPLAY INITIALIZATION. Thedisplay isinitialized with all datafields blank except for
MODE. Read/Write display format selection isinitialized to the HEX format. The available
modes are DATA, CODE, BIT SET, or BIT RESET. The modes are mutually exclusive and
only one of the four may be active at atime. Thedisplay isinitiaized with MODE reflecting
(DATA). The operating mode is changed by the control input MODE (Item 1, 2, 3 or 4).
Upon executing any of these inputs, the active mode isindicated by an asterisk to the right of
the corresponding item number and al data fields are blanked. The asterisk(*) remains next to
the selected MODE until changed by another mode entry or until the display is terminated.
When the CODE mode is selected, the word CODE flashes.
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MODE SELECT. A setof item entries (Items 1,2,3 & 4) allows the user to select the mode of
operation, DATA/CODE for altering complete memory locations or BIT SET/RESET, setting
or resetting of individual bitsin memory. Any selection also causes HEX to be reselected and
all Read/Write fields to be blanked.

BIT SET/RESET. Items 3 & 4 provide the capability to Set/Reset individual bitsin GPC
memory using the common logic of the LDB General Memory Read/Write and the Uplink
General Memory Read/Write functions. Bit manipulations are performed on half words (16
bits) and do not require user knowledge of the state of adjacent bits. The functionis
implemented using a mask (user input) that identifies the bits that are to be set or reset. Any
combination of bitsin a 16-bit word can be specified in the mask word and up to 6 half-words
can be modified with asingle WRITE execution. This function applies only to the unprotected
areas of memory. The CODE modeis used to ater bitsin protected areas since the state of
adjacent bits does not change.

To set abit(s) in memory, Item 3 is executed to initialize the BIT SET mode: The memory
location of the half-word containing the bit(s) is then entered with the appropriate ADD ID item
number. In order to visualy verify theload, it is necessary to display the memory contentsin
hexadecimal representation. Therefore, HEX (Item 8) must be selected. Upon executing the
ADD ID entries, the contents of the memory location is displayed in the ACTUAL field. The
desired mask is then entered in the DESIRED field. The mask word is a 16-bit word that is
entered with four hexadecimal characters. The 16 bits of the mask word have a one-for—one
correspondence with the 16 bits of the memory word and identify the bits to be set/reset and
unaltered. Thus, the bit(s) to be set in the memory word must have the corresponding bit(s) set
in the mask word. Upon executing the WRITE (Item 6), the memory word(s) is atered
according to the mask(s) and the new representation(s) as stored in memory is displayed in the
ACTUAL field.

To reset ahit(s), the user executes Item 4 and applies the above logic. Note that the mask is
entered the same for setting or resetting bits (i.e., a“one” in the mask identifies the bits to be set
or reset).

CONTROL INPUTS. Control parameters are entered by item numbers. In addition to the
mode control input, the following parameters are defined for display control:

ADD ID (Memory Location). A five-digit hexadecima number identifying the memory
location being addressed. For quantities stored in full-words (i.e., 32 bits), the identified
location isthe starting or most significant part of the word.

SCALING AND CONVERSION. Two controls are provided to alow the crew to select the

display format for the Read option. The two options are Engineering Units (Item 7) and Hex
(Item 8). The options for Engineering Units are Single precision floating point (32 bit) or
Single precision fixed point (16 bit). Thefirst digit identifies fixed or floating point. The
second and third digits select the desired unit conversion. The table below shows how Item 7 is
used to determine the conversion factors and to select the precision.
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7ENGUNITS X X X
A|B|B SPECIFICATION
1 16 Bit/Fixed
2 32 Bit/Floating
0 | 0 | —Unitsin Memory (no conversion)
01| —NMfromFT
02| —NM fromKFT
0| 3| —FT fromNM
0| 4| —KFT fromNM
05| FPS2fromG's
0| 6 | —DEG/SEC from MRS
0| 7| —DEG from ARC SEC
0| 8| —FPS2frommicroG's
0 | 9 | — DEG from Radians
1| 0| —-KFTfromFT

SEQID. (Sequentia Read). Item 5 provides the capability to initiate a sequentia read
command. This command addresses sequential |ocations in the GPC without requiring the crew
to input datafor individual locations. Before initiating the sequentia read command, the
desired ENG UNIT or HEX selection must be made by keying Item 7 or 8 and the ADD ID to
specify the starting location must be entered.

Upon execution of the SEQ ID control, the sequential 1ocations following the starting locations
are displayed and the corresponding DESIRED fields are blanked. The ADD ID and ACTUAL
values are displayed with the value specified in either ENG UNITS or HEX. |f multiple
locations are displayed when the sequential read is executed, the most recently entered ADD ID
is assumed to be the starting address. The sequential capability isfor readout only and does not
apply to the WRITE function. However, the capability is provided to write into an ACTUAL
list of vauesthat has been displayed using the sequential read function.

MEMORY READ. Theactual value stored in the identified location is displayed in the format
specified by Digit A of the ENG UNIT word in decimal quantities of the format

EXX XXX XXXXX, and the displayed units of those stored internally, unless aconversionis
specified by Digits BB of the Eng Unit word. Hexadecimal quantities are output as four
characters per GPC half-word. The four—character half-word is displayed rightjustified. The
memory vaueisdisplayed in the ACTUAL field upon entering the ADD ID and ENG UNIT
inputs. Thisfield is dynamic and updated at arate of 1 HZ.

To display or review the present value of a quantity in memory, the appropriate ADD ID and
ENG UNIT/HEX inputs are made by individual item entries. The ADD ID may be entered in
any row by using the corresponding item number (9, 11, 13...19). Upon entering the ADD ID,
the corresponding DESIRED field is blanked and the present value is displayed in the
ACTUAL field of the samerow in either ENG UNIT or HEX asselected. Itispossibleto
change the units or format (hexadecimal/decimal) by reentering the appropriate ENG UNIT/
HEX input. The ACTUAL field isupdated to reflect the new ENG UNIT/HEX value. Ifitis
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necessary to change the displayed value, the new value is entered in the DESIRED field of the
row.

(99 WRITE (Execute Load). Item entry (Item 6) issued to initiate transfer of DATA, CODE, BIT

SET, or BIT RESET to memory.

MEMORY WRITE. All changesto memory are done in an arm/fire manner. Thisrequires
that the new value be entered and displayed for verification, then sent to memory for storage.
The value being addressed must be entered in hexadecimal format. Hexadecimal vaues are 4
characters (with no sign) for half words. The DESIRED field is not blank upon executing the
control input (Item 6) for execute load. For WRITE operations, new values are entered as
Items 10, 12, 14,...20. After verifying the DESIRED entry, the memory load isinitiated by
executing the control input WRITE (Item 6). The DESIRED field remains displayed for
comparison with the ACTUAL field which reflects the new stored value until MODE is
reselected or changed. The writeitem shall only invoke Desired fields that have been entered
subsequent to address D inputs.

Selected valuesin the ACTUAL list can be changed by supplying DESIRED datafor only
those values