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PROGRAM NOTES AND WAIVERS CROSS REFERENCE

DR NO. BES NO. DPS SECTION
25372 SYS S/IW
29284 SYS S/IW
30526 GNC
35151 GNC
35572 GNC
36015 GNC
36479 GNC
37123 GNC
37420 SYS S/IW
37504 SYS S/IW
37506 SYS S/IW
37516 SYS SIW
37561 GNC
37564 GNC
37572 SM
37573 GNC
37577 GNC
37584 SM
37585 GNC
37591 GNC
37693 GNC
38163 GNC
39371 GNC
40620 SYS SIW
41008 GNC
42650 GNC
44250 GNC
45703 GNC
45739 GNC
45749 GNC
46503 GNC
46515 B07339 GNC
48348 GNC
53101 GNC
55003 SM
55217 GNC
55302 SM
55306 GNC
55314 GNC
58374 GNC
100520 GNC
101386 GNC
104639 GNC
108559 B20611 GNC
B03926 SM
B08246 SM
B08297 BFS
B28716 SM

SPEC/DISPLAY/TAB

GPC MEMORY
TIME/SPEC 2
SWITCH/SURF/SPEC 42

S TRK/COAS CTL/SPEC 22
FCS/DED DIS C0O/8011
XXX MNVR YYY/2021

XXX MNVR YYY/2021

XXX MNVR YYY/2021

DPS UTILITY/SPEC 1
TIME/SPEC 2

GPC MEMORY/0001

GPC MEMORY/0001

XXX MNVR YYY/2021

XXX MNVR YYY/2021

SM TABLE MAINT/SPEC 60
XXX MNVR YYY/2021
HORIZ SIT/SPEC 50
PCMMU/PL COMM/SPEC 62
XXX MNVR YYY/2021

XXX MNVR YYY/2021
HORIZ SIT/SPEC 50

XXX MNVR YYY/2021

XXX MNVR YYY/2021
TIME/SPEC 2

GPC/BTU IF/SPEC 112
HORIZ SIT/SPEC 50
FCS/DED DIS CO/8011
HORIZ SIT/SPEC 50

XXX MNVR YYY/2021

XXX MNVR YYY/1041,3011
FCS/DED DIS C0O/8011
VERT SIT 1/3051

XXX MNVR YYY/2021
UNIV PTG/2011
PCMMU/PL COMM/SPEC 62
OVERRIDE/SPEC 51
PCMMU/PL COMM/SPEC 62
OVERRIDE/SPEC 51

XXX MNVR YYY/2021
UNIV PTG/2011

IMU ALIGN/SPEC 21
OVERRIDE/SPEC 51

SYS SUMM 1/DISP 18

XXX MNVR YYY/1041,3011
PL BAY DOORS/2021

PL BAY DOORS/2021

BFS HORIZ SIT/SPEC 50
PL BAY DOORS/2021

Xi
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OVERVIEW
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GNC MAJOR MODE TRANSITIONS AND DISPLAY SUMMARY (BFS)......cccccceiiiieiiiienieens 1-8
SM DISPLAY SUMMARY (BFS) ...teiitiieiiie ittt 1-11

1-1 DPS/ALL/GEN K

OVERVIEW



GNC MAJOR MODE TRANSITIONS AND DISPLAY SUMMARY (PASS)

OVERVIEW

SYSTEM SUMMARY

OPS MAJOR MODE OPS DISPLAY SPEC FUNCTIONS AND DISPLAYS
- From MM201, MM901 .
0 0001 To MM201 | 0001/001 0001/002 000&{3 éc)g% s
GPC MEMORY MM301 | pps uTILITY TIME STATUS
OPS 901 PRO ¢ v —
— 9011/000 9011/001 9011/002 9011/ /006 9011/062
PRE%%UNT g(c)le}é MEMORY GRC/BUS PCMMU/
5 GPC MEMORY | DPS UTILITY TIME STATUS PL COMM
OPS 101 PRO *OPS 0PRO 9011/100 9011/101 9011/102 9011/104 9011/105
o OPS 0 SENSOR RCS/RGA/ GND IMU TCS
0 GTS DISPLAY | SELF-TEST ADTA TEST CNTL/MON CNTL
L 8&5 9011/ /106 9011/112 9011/113 9011/055
101 1011/ PRO MANUAL GPC/BTU ACTUATOR
TERMINAL LAUNCH CONTROLS IIF CONTROL | GPS STATUS
COUNT TRAJ —
All SSME ] ]
>90% & SRB IGN 10X1/000 10X1/001
102 1021/ gTLsSABORT &
FIRST STAGE SOOCKXX OrROBPSEg’Ol GPC MEMORY | DPS UTILITY
TRAJ PRO & 10X1/ /006 10X1/023 <OX1/ /018
SRB ¢ SRB SEP GPC/BUS Jout
SEP STATUS RCS SYS SUMM 1
103 1031/ 10X1/050 10X1/051
SECOND STAGE xxxxxx @ RIS LEORT
1 TRAJ PRO HORIZ SIT OVERRIDE
AUTO -Z or 10X1/053 NOTE
é'(—)AJI'DOLE‘TE SRPS 104 To MM601 Calling the FAULT display by page number blanks all messages.
CONTROLS This display should be called by FAULT KEY only if it is desired to
v 104§(/XXXX RTLS ABORT or_y, To clear the table. The FAULT display is available in all OPS via the
INSERTION MNVR EXER  |-OPS 602 PRO MM602 FAULT SUMMARY Kkey.
OPS 105 PRO ¢ OPS 301 @ XXXXXX is ASCENT, ATO, AOA, or RTLS.
PRO
105 1051/ @ @ XXXXXX is ASCENT, TAL, ATO, or RTLS.
OMS 2 XXXXX —> i
INSERTION MNVR YYYYY @ XXXXXis OMS 1, AOA 1, or ATO 1.
OPS 106 PRO v OPS 301 @ XXXXX is OMS 2, AOA, or ATO 2. YYYYY is TRANS if
PRO (@D AOA, otherwise EXEC.
106 1061/ _
INSERTION XXXXX (B XXXXXis OMS 2 or ATO 2.
COAST MNVR COAST | OPS 301 _ _
PRO v @ ABORT = TAL will force OPS 3 to automatic advance
OPS 201 PRO to MM304
L To MM301 :
To MM201 _| @ ABORT = AOA will force AOA targets to be loaded |
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GNC MAJOR MODE TRANSITIONS AND DISPLAY SUMMARY (PASS) — (Cont)

OPS MAJOR MODE OPS DISPLAY SPEC FUNCTIONS AND DISPLAYS SYSTEM SUMMARY
From MM106, MM301,
orOPS 0
— 20X1/000 20X1/001 20X1/002 20X1/ /006
DPS GPC/BUS
GPC MEMORY UTILITY TIME STATUS
201 2011/ 20X1/20 20X1/021 20X1/022 20X1/023
ORBIT COAST DAP IMU S TRK/COAS
UNIV PTG %(F)’ls CONFIG ALIGN CNTL RCS
OPS 801 OPS PRO 20X1/025 20X1/033 20X1/034 20X1/055
PRO 0
PRO RM ORBIT REL NAV ORBIT TGT GPS STATUS
To To
2 OPS 0 MM301
OPS
202 PRO
202 2021/
MNVR EXEC ORBIT X0X1/ G/ﬁlcs
MNVR EXEC SYS SUMM 1
OPS 201
X0X1/ /019
PRO - GNC
SYS SUMM 2
\ 4
8 801 8011/ 8011/000 8011/001 8011/002 8011/ /006
FCS/DED DPS GPC/BUS
DIS C/O GPC MEMORY UTILITY TIME STATUS
OPS 201 8011/023 8011/040 8011/041 8011/042
OPS 301 PRO PRO SENSOR RGA/ADTA/
RCS TEST RCS SWITCH/SURF
8011/043 8011/044 8011/045 8011/055
To MM301 CONTROLLERS| SWITCHES NWS CHECK | GPS STATUS
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GNC MAJOR MODE TRANSITIONS AND DISPLAY SUMMARY (PASS) — (Cont)

OPS MAJOR MODE OPS DISPLAY SPEC FUNCTIONS AND DISPLAYS SYSTEM SUMMARY
— From MM104, MM105, MM106, MM201,(D (2 — —
MM801, or OPS 0
301 3011/
PREDEORBIT DEORB 1
COAST MNVR COAST 3011/022
S TRK/
OPS 302 PRO or OPS 201 PRO COAS CNTL
TAL AUTO ADVANCE T
o) 1
20 — MM201
DEORBIT DEORB
EXECUTION MNVR EXEC
OPS 303 PRO or [_LOPS 301 PRO
TAL AUTO ADVANCE And Burn not enabled
303 3031/ 30X1/000 30X1/001
PREENTRY DEORB
MONITOR MNVR COAST GPC MEMORY | DPS UTILITY
OPS 304 PRO or 30X1/ /006 30X1/021
TAL AUTO ADVANCEL OPS 301 PRO
GPC/BUS STATUS | IMU ALIGN
304 3041/ 30X1/ /018
ENTRY ENTRY 30X1/023 30X1/050 GNC
TRAJ 1 cs oRIZS SYS SUMM 1
3 — R HORIZ SIT
ENTRY 30X1/051 30X1/053
TRAJ 2
vy OVERRIDE CONTROLS
ENTRY 30X1/055
TRAJ 3
vy GPS STATUS
ENTRY
TRAJ 4
3041/
ENTRY
TRAJ 5 NOTE ,
TAEM | or OPS (D ABORT = TAL from MM104 will force an automatic
INTERFACEW 305 PRO advance to MM304.
305 3051/ (@ ABORT = AOA from MM105 will force loading of AOA
TAEM/LANDING targets in OPS 3
VERT SIT 1
3051/
VERT SIT 2
¥ OPS 901 PRO _
— To MM901 _

1-4
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GNC MAJOR MODE TRANSITIONS AND DISPLAY SUMMARY (PASS) — (Cont)

OPS MAJOR MODE OPS DISPLAY SPEC FUNCTIONS AND DISPLAYS SYSTEM SUMMARY
— From MM102 or MM103 — —
601 6011/
RTLS RTLS
SECOND STAGE TRAJ
AUTO-Z | or 60X1/000 60X1/001
XLATION | oPs 602
COMPLETE | PRO GPC MEMORY | DPS UTILITY
60X1/ /006 60X1/023 60x1/ /018
602 Fro 6021/ GPC/BUS GNC
GLIDERTLS 1 MM104 \é|ETRI STATUS RCS SYS SUMM 1
60X1/050 60X1/051
VREL = 3200 fps | or
OPS 603 HORIZ SIT OVERRIDE
PRO
s 60X1/053
603 6031/
GLIDE RTLS 2 VERT CONTROLS
SIT1
H<30Kft
6031/
VERT
SIT 2
OPS 901
PRO
To MM901
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SM MAJOR MODE TRANSITIONS AND DISPLAY SUMMARY (PASS)

OPS MAJOR MODE OPS DISPLAY SPEC FUNCTIONS AND DISPLAYS SYSTEM SUMMARY
0001/ 0001/001 0001/002 0001/ /006
— GPC/BUS
0 GPC MEMORY DPS UTILITY TIME STATUS
OPS 202
(402) OPS 201(401) PRO |
— PRO _
O%%OB:LIT 2011/(4011) OPS 000 PRO X0X1/000 X0X1/001 X0X1/002
EEEEEEEE—
OPERATIONS ANTENNA  |@— GPC MEMORY | DPS UTILITY TIME
OPS 202(402) X0X1/ /006 X0X1/060 X0X1/062
PRO GPC/BUS SM TABLE PCMMU/PL XOX1/ /078
K STATUS MAINT COMM SM SYS
202 2021/(4021) xox1/064 (2) | xox1/ /066 X0X1/ /067 SUMM 1
SM GROUND X0X1/ /079
DO%’;Y(SB@B ABTA,SNS PL BAY DOORs | OPS 201(401) CHECKOUT | ENVIRONMENT | ELECTRIC SM SYS
| X0X1/ /068 X0X1/ /069 X0X1/ /076 SUMM 2
COMMUNI-
OPS 000 PRO CRYO SYSTEM| FUEL CELLS CATIONS
X0X1/ /077 X0X1/085 X0X1/ /086
MASS MEMORY
EVA-MMU/FSS RIW APU/HYD
2(4
@) X0X1/ /087 X0X1/ /088 X0X1/ /089
APU/ENVIRON PRPLT
HYD/THERMAL | THERMAL THERMAL
X0X1/090/ X0X1/094 X0X1/095
PDRS PDRS
PCS CONTROL| CONTROL OVERRIDE
X0X1/ /096 X0X1/ /097 X0X1/ /167
. y NOTE DOCKING
@ All possible transitions between OPS O, SM OPS 2, and PDRS FAULTS | PL RETENTION STATUS
SM OPS 4 are legal, including the 201 « — 401 and
202 <« — 402 transitions which cannot be shown on this XOX1/ /168 XOX1/ /169 Xoé()%-/régg AL
simplified flow chart. CRYO PALLET | PDRS STATUS AIRLOCK

SM OPS 4 will be inhibited for flights with no OPS 4 payload
requirements; attempting an OPS 401 PRO will result in an

‘ILLEGAL ENTRY’ message.

@ Although SPEC 64 is available in SM OPS 2 and SM OPS 4,

it is not normally used during on-orbit operations

See PL SYS
for Payload
Displays

1-6

DPS/ALL/GEN K



PL MAJOR MODE TRANSITIONS AND DISPLAY SUMMARY (PASS)

OPS MAJOR MODE OPS DISPLAY SPEC FUNCTIONS AND DISPLAYS SYSTEM SUMMARY
0001/ 0001/001 0001/002 0001/ /006
— GPC/BUS
0 GPC MEMORY DPS UTILITY TIME STATUS
OPS 901 PRO
9011/ 9011/000 9011/001 9011/002 9011/ /006
MASS MEMORY GPC/BUS
9 RIW GPC MEMORY | DPS UTILITY TIME STATUS
9011/085 9011/100 9011/111
OPS 000 PRO MASS MEMORY SL
RIW GTS DISPLAY [MEMORY DUMP
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GNC MAJOR MODE TRANSITIONS AND DISPLAY SUMMARY (BFS)

OPS MAJOR MODE OPS DISPLAY SPEC FUNCTIONS AND DISPLAYS SYSTEM SUMMARY
0001/
0 BFS MEMORY
OPS 101 PRO
(BFS KYBD)
L 101 1011/ _
— TERMINAL COUNT LAUNCH
TRAJ 1 10X1/000 10X1/050
SRB Pe > 20 psia or All SSME BFS MEMORY | HORIZ SIT
RTLS ABORT 10X1/051 10X1/ /018
102 1021/ % SRB SEP GNC SYS
FIRST STAGE XXXXXX TRAJ 1 o OVERRIDE SUMM 1
OPS 601 PRO 10X1/055 10X1/ /019
OPS 103 PRO or SRB SEP (BFS or PASS GNC SYS
(BFS or PASS KYBD(D)) o GPS STATUS SUMM 2
KYBD(2) ¢ &SRB SEP  \img01
103 1031/
SECOND STAGE XXXXX@TRAJ 2| RITLS ABORT
OPS 601 PRO
ATION (BFo T PASS NOTE
or KYBD(2)) . . =t
COMPLETE OPS 104 PRO (BFS or Calling the FAULT display by page number blanks all messages.
PASS KYBD(2)) This display should be called by FAULT KEY only if it is desired to
RTLS ABORT clear table. FAULT display is available in all OPS via the FAULT
104 1041/ PRO (BFS MM602 >
OMS 1 XXXXX MNVR or PASS KYBD(D)) These tables show pre-engage case. Post-engage case is
INSERTION EXEC OPS 301 PRO ¢ identical except for ‘DK Listen’ transitions.
OPS 105 PRO (BFS KYBD(D) @ XXXXXX is ASCENT, ATO, or RTLS.
(BFS or PASS OPS 105 PRO To
KYBD(2) (BFS or PASS MM301 (@ PASS KYBD entries will transition BFS via ‘DK Listen.’
KYBD(2)
105 051/ OPS 301 PRO @ XXXXXX is ASCENT, ATO, or TAL.
OMS 2 Koo MR (BFS KYBD) @ XXXXX is OMS 1, ATO 1, AOA L.
INSERTION YYYYY
@ Titles are OMS 2 MNVR EXEC, ATO 2 MNVR EXEC, or AOA
l OPS 106 PRO MNVR TRANS
(BFS or PASS :
KYBD(2)) To (® XXXXXis OMS 2, ATO 2.
106 1061/ MM301 . .
XXXXX MNVR |-8QPS 000 PRO (@ ABORT = TAL will force OPS 3 to automatic advance to MM304.
INSERLION COAST (6) | (BFSKYBD) To OPS 0
ABORT = AOA will force AOA targets to be loaded
OPS 301 PRO (BFS KYBD)
To MM301 ] _
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GNC MAJOR MODE TRANSITIONS AND DISPLAY SUMMARY (BFS) — (Cont)

OPS _ MAJOR MODE OPS DISPLAY SPEC FUNCTIONS AND DISPLAYS SYSTEM SUMMARY
— From OPS 000, MM104, MM105 — —
DS
301 3011/
PREDEORBIT DEORB MNVR |«
COAST COAST 30X1/000 30X1/050
l (1253[)383% TRO (BFS or PASS BFS MEMORY HORIZ SIT
30X1/051
302 3021/ 8;383%5589(?':5 or
DEORBIT DEORB MNVR > OVERRIDE
EXECUTION EXEC T
OPS 303 PRO (BFS or PASS 3o>§31|<l (/:Oég .
KYBD(3
) GPS STATUS T
303 3031/ OPS 301 PRO (BFS or
PREENTRY DEORB MNVR | PASS KYBD(3)) 30X1/ /019
MONITOR COAST GNC SYS
OPS 304 PRO SUMM 2
(BFS or PASS KYBD(®))
304 3041/
ENTRY ENTRY
TRAJ 1
3041/
3 ENTRY
TRAJ 2
3041/
ENTRY
TRAJ 3
3041/
ENTRY
TRAJ 4
3041/
ENTRY
TRAJ5
TAEM INTERFACE or OPS 305 PRO NOTE
(BFS or PASS KYBD(®) (D ABORT = TAL from MM104 will force automatic
305 3051/ advance to MM304.
TAEMILANDING VERT SIT 1 (© ABORT = AOA from MM105 will force loading of
AOA targets in OPS 3.
3051/ o N _
(® PASS KYBD entries will transition BFS via ‘DK
VERT SIT 2 Listen’

OPS 000 PRO & ROLLOUT
FLAG (BFS KYBD)

To OPS 000
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GNC MAJOR MODE TRANSITIONS AND DISPLAY SUMMARY (BFS) — (Cont)

OPS  MAJOR MODE OPS DISPLAY SPEC FUNCTIONS AND DISPLAYS SYSTEM SUMMARY
From MM102 or MM103
601 6011/
RTLS RTLS TRAJ
SECOND STAGE 2
AUTO -Z
XLATION or OPS 602 PRO
COMPLETE (BFS or PASS KYBD(D))
602 6021/ 60X1/000 60X1/050 60X1/ /018
GLIDERTLS 1 MFl\ererZ' GNC SYS
VERT SIT 1 BFS MEMORY | HORIZ SIT SUMM 1
6 VREL < 3200 fps OPS 603 PRO 60X1/051 soXy 019
and no ET FAST SEP BFS or PASS
o (KYBDor ) OVERRIDE SUMM 2
60X1/055
503 6031/ GPS STATUS
GLIDE RTLS 2
VERT SIT 1
H<30Kft l
6031/ NOTE
VERT SIT 2 @) F’ASS_ KYI?D entries will transition BFS via
DK Listen
OPS 000 PRO and
— ROLLOUT FLAG -
(BFS KYBD)
To OPS 000

1-10

DPS/ALL/GEN K



SM DISPLAY SUMMARY (BFS)

OPS

MAJOR MODE

OPS DISPLAY

SPEC FUNCTIONS AND DISPLAYS

SYSTEM SUMMARY

0001/
THERMAL

0001/000
BFS MEMORY

0001/063
PL BAY
DOORS

0001/168
CRYO PALLET

1-11
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0001/ /078
SM SYS
SUMM 1

0001/ /079
SM SYS
SUMM 2
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SYSTEM SOFTWARE CRT DISPLAYS

PAGE
OPS 0001 GPC MEMORY .......oiooeoooeoeeeeeeeoeeeeee oo eeeeeeeeeoee e eeeeeeeeeeeeoe e 2-2
SPEC T DPS UTILITY oo eeeeeeeseseeoees e eeeeeeeseenenenee 2-6
KGPEC 2 TIME oo eeeeeeeeooeeeeeoeseeeese e eeeeesesessssses e eeesesssssse s 2-9
DISP6  GPC/BUS STATUS ..oeeoioreeeeeeevooeeooeeooesesssssseseeeesesssssosssess s seeesssssonnnenne 2-12
DISP 99 FAULT cooooovovvvoveoeeoeessssssessesseseeeeesssssssseessssssssssss e sesssssssssessssssese s eeeeessssone 2-13
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*NOT AVAILABLE IN OPS G1, OPS G3, OR OPS G6
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SYS S/W

(1)

(2)*

(3)*

meqmmhwmpswmqmmbwml—\

o U~ WN -

®3)

1

@
2

3 4 5

(20 1234567890123456\78901234567890123456789012345678901

0001/000/ GPC MEMORY XX X DDD/HH:MM:SS )
DDD/HH:MM:SS
MEM/BUS CONFIG READ/WRITE XXX
1 CONFIG XX (XX) DATA 20X BIT SET 22X SEQ ID 24
2 GPC X X X X X CODE 21X BIT RST 23X WRITE 25
26 ENG UNITS XXX HEX 27X
STRING 1| 7 X ADD ID DESIRED ACTUAL
2| 8 x 28 XXXXX 29 XXXX EXX XXX XXX XXX
3 9 x 30 XXXXX 31 XXXX EXX XXX XXX XXX
4|10 X 32 XXXXX 33 XXXX EXXX XX XXX XXX
PL 1/2|11 X 34 XXXXX 35 XXXX EXX XXX XXX XXX
36 XXXXX 37 XXXX EXX XXX XXX XXX
CRT 1|12 X 38 XXXXX 39 XXXX EXX XXX XXX XXX L (%)
2013 x
3|14 x MEMOR Y DUMP‘ﬂ//ﬂ//i/,STORE MC = X X
4|15 Xx 40 START ID XXXXX 45 CONFIG XX |
41 NO WORDS XXXXXX 46 GPC X 6)
LAUNCH 1|16 X 42 WDS/FRAME XXX STORE 47
2017 x DUMP START/STOP 43
MM 1|18 X
219 x 44 DOWNLIST GPC X MM AREA
OPS 0 ENAAM4O X PL 52 X
OPS 3 UPLK 50X GNC 53 X
OPS 3 INIT 51 ERR LOG RESET) 48 SM 54 X
/ / oo
J
(8) (7) (5) 9)

GPC MEMORY display. This display is the format always associated with OPS 000 and SPEC |
000. The GPC MEMORY provides crew controls to: (2) review and/or modify the Memory
Configuration (MC) and string and bus assignment tables; (3) review and change the value
contained in any specified GPC MEMORY location; (4) provide the capability to perform a main
memory dump; (5) select the downlist GPC and control the non-prime OPS 0 GPC downlisting;
(6) perform a GPC freeze dry; (7) perform an error log reset; (8) control and initialize OPS 3
overlay uplink to GPC in OPS 0; and (9) select Mass Memory area for GPC Memory overlay.

MEM/BUS CONFIG. The desired MC is input (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 MC. The OPS number is
indicated by major function (G, S, or P) and numeral. The MC/GPC assignments may be
modified by inputting the desired GPC in the appropriate location (items 2 thru 6). Deselection
is done by inputting zero (0) in the appropriate location for each GPC. The GPC/STRG
assignments may be modified by inputting the desired GPC for each string via items 7 thru 10.
The bus assignments may be modified by inputting the desired GPC for each bus via items 11
thru 19.

G3 Memory/Bus assignment will be determined via the OPS 1 Memory/Bus configuration during
the OPS 1 to OPS 3 transition as long as item entries (2 thru 19) have not been performed
during OPS 1, which will alter the G3 nominal Memory/Bus configuration.

Memory configuration selection controls are initialized to blank the first time the OPS/SPEC is
called; from then on, the display reflects the crew inputs.

READ/WRITE. Quantities stored in memory are displayed as follows: The memory addresses
of the parameters are input in the ADD ID column using items 28, 30, 32,... 38. When this entry
is made, the specified parameter is displayed in the ACTUAL column in the units specified by
item 26 Engineering Units (ENG UNITS) or item 27 hexadecimal (HEX). Execution of item 24
(SEQ ID) displays sequential memory locations starting with the most recently entered ADD 1D
until the display is filled. Executing item 24 or entering individual ADD IDs causes the
corresponding DESIRED field(s) to blank. The parameters are scaled according to item 26 or 27.

Definitions of the three-digit inputs for item 26 are on page 2-5.
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GPC MEMORY (Cont):

(4)

(5)

For item 26 entries of 200 thru 210, the ACTUAL column displays a fixed EU format of
XXXXX.XXXXX. If the converted value is 100,000 or greater, the high order digits are not
displayed. In such a case, use of the HEX feature (item 27) is recommended to prevent
confusion.

All changes to memory are done in an arm/fire manner. The parameters to be changed are
specified by displaying the required memory locations as described previously by entering the
new value in the DESIRED column using items 29, 31, 33,... 39 and executing item 25 (WRITE).

Desired entries are in HEX only. The major function selected as the destination for WRITE
inputs is identified by the major function (MAJ FUNC) switch on the inputting CRT and is
displayed. The display is initialized with item 20 (DATA) selected so that WRITE operations
apply to unprotected areas of memory. If item 21 (CODE) is executed, the word ‘CODE’ flashes
and the next WRITE operation can alter protected areas of memory. After that WRITE is
completed, the mode switches back to DATA.

Individual bits in the unprotected memory area can be set or reset by using items 22 (BIT SET)
and 23 (BIT RESET) to establish the required mode, displaying the parameter to be changed,
entering a 4-character hexadecimal word (MASK) in the DESIRED column, identifying the bits to
be set or reset, and executing item 25 (WRITE). Up to six parameters may be changed with one
WRITE. Parameters to be changed must be displayed in HEX.

Items 20 and 21, 22 and 23, and 26 and 27 are mutually exclusive and the active item is
designated by an *' displayed next to the item number. Selection/reselection of item 26 or 27
clears the ADD ID, DESIRED, and ACTUAL data fields.

NOTE: When the GPC MEMORY SPEC is called, the READ/WRITE and MEMORY DUMP
sections are initialized to DATA, HEX, and all other fields blank. If GPC MEMORY is
being viewed as an OPS display and on another DEU driven by the same GPC or RS
the GPC MEMORY SPEC is requested, both displays will be initialized to the default
item selections previously described. In configurations where the GPC MEMORY SPEC
is available as the OPS display, view it as the OPS display by resuming any other SPEC
or display on the DEU when reinitialization is not desired. Request SPEC 0 when
reinitialization is desired. (DR 37516)

MEMORY DUMP. Items 40 (START ID) and 41 (NUMBER WDS) define the main memory data
to be dumped via the downlist. The absolute main memory address, in hexadecimal, of the start
of the dump is entered in item 40, and the number of sequential 16-bit words of main memory to
be dumped is entered via item 41. If the sum of the starting address and the number of words
exceeds the GPC address limit, an error message is generated.

Item 42 (WDS/FRAME) defines the number of 16-bit words in the downlist frame to be used for
header and main or mass memory data. Entry of item 42 varies the 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. The item entry is in decimal.

Item 43 (DUMP START/STOP) serves a dual purpose. For a dump initialized using values in
items 40 (41, 42), item 43 selects the dump. Upon entry of this item, START ID (item 40) begins
incrementing, NUMBER WDS (item 41) will decrement. At dump completion, items 40, 41, and
42 will blank.

For a single item entry dump (standard table I-loaded values for item 40, 41, and 42), item 43
starts the dump. It also serves as a toggle switch to a stop a dump that is already in progress.

DOWNLIST GPC. Item 44 (DOWNLIST GPC) allows manual selection of a GPC within the
common set (CS) for downlisting. The GPC currently commanding Pulse-Code Modulation
Master Unit (PCMMU) toggle buffer 1 (the prime downlist buffer) is displayed, so the ID of a
newly selected GPC will not appear until that GPC has taken control of the toggle buffer. 1Ds
other than 1 thru 5 will be rejected and ‘ILLEGAL ENTRY’ displayed.

Item 49 (OPS 0 ENA) provides the capability to alternately enable and disable the downlist of a

non-prime OPS 0 GPC. This item is initialized with the downlist disabled. An ‘**' is displayed
next to item 49 when this item is enabled.
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(6)

(7)

(8)

(9)

Three item numbers are provided to allow the crew to load a desired MC into a target GPC
without initiating an execution of the associated application software operational sequence. Item
45 (CONFIG) selects the desired memory configuration, item 46 (GPC) selects the target GPC,
and item 47 (STORE) initiates the load. When STORE MC equals the input CONFIG, the load is
complete.

Item 48 provides the capability to reset the 1/O error log, GPC error log, soft error counter and
DEU IPL error log; restart the sync history log; and reset the Computer Annunciation Matrix
(CAM).

Item 50 enables/disables the OPS 3 uplink and item 51 initializes the GPC after OPS 3 has been
uplinked. Item 50 entry when the memory configuration is not an overlay and item 51 entry
when item 50 is deselected will result in an ‘ILLEGAL ENTRY’ message.

Items 52 thru 54 provide for the selection of Mass Memory area to be used by GPC Memory
overlays. Mass Memory areas 1, 2, or 3 are selected by PL, GNC, and SM Major Functions,
respective to the aforementioned item entries. The value of the selected Mass Memory area will
be maintained across the common set. Selected area number displayed beside the item number
will initially reflect the copy used during IPL and will change after item entry execution. Memory
overlays will acquire data from the specified Mass Memory areas. Mass Memory area selections
other than 1, 2, or 3 will be rejected, and an ‘ILLEGAL ENTRY’ message will be displayed.

*PROGRAM NOTES

1)

(2)

3)

Mass Memory Pre-position Failure. When a mass memory pre-position failure occurs, SPEC 0
does not appear on the DEU where the OPS request was made. During TAL abort (G1 to G3), if
the OPS 0 page is not displayed within 12 seconds, a mass memory pre-position failure can be
assumed. For other transitions, a 70-second wait is required. An ‘I/O ERROR MMU’ message
may appear on the Fault Summary Page (FSP) and on the CRT message lines when the failure
occurs. (DR 25372)

Stale NBAT Data. If the MC # displayed (item 1) is the currently active MC, the DEU selections
(tems 12, 13, 14, 15) will not reflect any CRT reassignments that have occurred due to an MF
change or GPC/CRT entry.

If the G3 NBAT is not updated in OPS G1, the active G1 bus assignment is carried over at the
OPS G1 to G3 transition as the G3 bus assignment. After the G1 to G3 transition, the string/bus
assignments displayed are stale data from the MC3 NBAT previously displayed in OPS G1.
Selecting item 1+3 on SPEC 0 after the transition to OPS G3 will update the display with the
current G3 NBAT. (DR 37506)

Engineering Units Conversion Processing. Processing of read/write information continues in the
software even if the GPC MEM SPEC is removed via a RESUME. If an improper engineering
units conversion is requested, GPC errors may occur if the SPEC is RESUMEd without first
doing an ITEM 27 EXEC to clear the read/conversion function.

G-MEM lItem Initialization. The ADD ID and DESIRED columns are blanked at OPS transitions
or a fresh callup of SPEC 0, but not if SPEC 0 is active on another DEU or is underlying a DISP
when it is called. A DEU equivalent G-MEM in the latter situation could produce an erroneous
write to GPC memory. Reinitialization via an item 20 should always be performed prior to DEU
equivalent G-MEM writes.
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GPC MEMORY (Cont):
Item 26 Inputs:
Digit 1
1 - 16 bit/fixed
2 — 32 bit/floating
Digits 2 and 3
00 — Units in Memory (no conversion)
01— NM from FT
02 — NM from KFT
03— FT from NM
04 — KFT from NM
05— FT/SEC? from Gs
06 — DEG/SEC from MR/SEC
07 — DEG from ARC SEC
08 — FT/SEC? from micro Gs
09 — DEG from Radians

10 - KFT from FT
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(2)

3)
(4)
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(©)
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®)

(6)
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(€ U]

1 2 3 4 5
12345678901234567890]/234567890J/23456789012345678901

{ XXXX/001/ pPSYUTILITY / XX X DDD/HH:MM:SS )
DDD/HH:MM:SS
[ —»MMU ASSIGN PORT ASSIGN
1 2 PRI SEC UL CNTL*— 1 o
GNC 1X 2X STRING 1 15X]|16X AUTO 35X
SM 3X 4X 2 17x|18x ENA 36X
PL 5X 6X 3 19x|20x INH 37X
OPS 0 7X 8X 4 21x|22x
PL 1/2 23X|24X IPL SOURCE SW
[>MMU STATUS MASK 38X 1o
1 XXX
2 XXX VAR PARAM 1D LIST‘\\\\\\\\\\
25 XXXX
T—»MMU SOURCE/BUS 26 XXXX G3 ARCHIVE ~®
GPC/MMU 9 X 27 XXXX LOAD 48X a1
MMU / MMU 10X 28 XXXX RETRIEVE 49X
GPC/LDB 11X 29 XXXX
30 XXXX GROUND OPS ¥ |
[—>»ckPT RETRV 31 XXXX GSE POLL ENA 50X 12)
ENA 12X 32 XXXX SM GSE INH 51X
33 XXXX SM C/O ENA 52X
—»RTC 34 XXXX GNC C/O ENA 53X
13 XXXX XXXX BFC C/O ENA 54X
CMD 14 ALT PL9 TB 55X
\_ (XxX) )

DPS UTILITY. This display is the format associated with SPEC 001, available in all OPS. DPS
UTILITY provides controls to: (2) assign a major function to Mass Memory Units (MMU 1 and
MMU 2); (3) provide the status (‘RDY’ or ‘BSY’) for each MMU; (4) select the memory source
and bus for GPC reconfiguration; (5) and (6) enable checkpoint data retrieval from the MMUs
and provide Real Time Command inputs; (7) select primary or secondary ports for strings 1 thru
4 and the PL MDMs; (8) select variable parameters for use in the downlist format; (9) select
uplink control; (10) mask IPL source select discretes; (11) enable load and retrieve G3 archive
program overlay; (12) maintain ground checkout operations.

MMU ASSIGN. Items 1 thru 8 are the controls to assign a prime MMU to each major function.
Only one MMU may be assigned to a major function. The display is initialized with the GNC, PL,
SM major functions, and OPS 0 functions assigned to MMU 1. “*'s are displayed next to the item
numbers to indicate the various assignments. These items should not be executed if the CRT is
assigned to a non-PL9 GPC and PL9 operations are in progress in another GPC. The PL9 mass
memory utility process may use a Mass Memory other than that assigned in the Mass Memory
Major Function table, but does not ICC the new selection to other GPCs. User selection of MMU
assignments on the DPS UTILITY SPEC from another GPC can interfere with the proper
operation of PL9 MM Utility. (DR 37420)

MMU STATUS. The status of MMUs 1 and 2 is displayed as ‘RDY’ or ‘BSY".

MMU SOURCE/BUS. Items 9, 10, and 11 select the memory source (i.e., MMU or another
GPC) and data path for non-Initial Program Load (IPL) memory reconfigurations.

A. GPC/MMU (item 9)
Any available GPC using either available MMU bus as the path. If the desired load is not in
a GPC, the logic defaults to use the MMU.

B. MMU/MMU (item 10)
The available MMU (MMU 1 or MMU 2) using its data bus. When this control is executed,
the appropriate major function/OPS overlay is retrieved from the MMU and loaded into the
assigned GPC, regardless of its current contents (i.e., the load is forced).
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(5)

(6)

(7)

(8)

9)

(10)

C. GPC/LDB (item 11)
Any available GPC using Launch Data Bus (LDB) as the path. If a GPC source for the
required overlay is not available, the request is rejected and an ‘ILLEGAL ENTRY’ message
is generated. If item 11 is selected, there is no automatic reselection of item 9.

Only one option may be active at any time; an **’ denotes the latest selection. The display is
initialized with item 9 selected.

CKPT RETRV ENA. Item 12 enables the retrieval of checkpoint data from Mass Memory. This
item is initialized INHIBITED. Enabling is a one-shot function in that checkpoint retrieval is
automatically inhibited at the completion of the retrieval function. Item 12 changes the
checkpoint retrieval status to the opposite of the current (enabled or inhibited) state. An *
beside item 12 indicates that checkpoint retrieval is enabled.

RTC. Items 13 and 14 provide the capability to use the Real Time Command (RTC) function.
Eight hexadecimal characters which represent the components of an RTC are entered via item
13. Item 14 executes the data entered by the RTC item. The user is required to ensure that the
major function controlling the GPC Memory SPEC has the data buses over which the RTC is
requested to be transmitted.

PORT ASSIGN. Strings 1 thru 4 may be assigned to the primary port (Port 1) or the secondary
port (Port 2) of all Multiplexer/Demultiplexers (MDMSs) on that string via items 15 thru 22. When
the primary is selected, the lowest numbered FC bus of the pair is used to drive the Flight-
Critical Forward (FF) MDM, and the other is used to drive the Flight-Critical Aft (FA) MDM.
When the secondary is selected, the lowest numbered bus of the pair is used to drive the FA
MDM,; the other is used to drive the FF MDM.

Similarly, the PL MDMs may be assigned ports via items 23 and 24. A primary assignment
provides access to MDM PL 1 — port 1, and MDM PL 2 — port 2, via PL buses 1 and 2,
respectively. A secondary assignment provides access to MDM PL 1 — port 2, and MDM
PL 2 — port 1, via PL buses 2 and 1, respectively.

Assignments are initialized to primary following IPL and remain in effect until a subsequent
manual input.

VAR PARAM ID LIST. Variable parameters consist of a set of 10 memory locations (16-bit) that
may be selected for incorporation into the downlist. These parameters are initialized to a
nominal set of parameters that can be overwritten with new parameters via this SPEC or special
UPLINK LOAD. lItems 25 thru 34 are used for this function. The new parameters are defined by
entering the absolute main memory address in hexadecimal. Only memory core locations from
0000 to FFFF can be selected. Changes are effective when input and remain effective until
changed.

UL CNTL. Items 35 thru 37 provide for the selection of manual or automatic enabling or
inhibiting of uplink. The display is initialized with item 36 (ENA) selected.

IPL SOURCE SW. Item 38 is used to allow for control over software use of the IPL source
select discretes for non-IPL use of the MMUs. The entry 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 MMU1 IPL and MMU 2 IPL select discretes in determining the availability of an MMU to
support a request for MMU 1/O other than an IPL. The mask shall be initialized to the unmasked
state during primary GPC initialization except that the initialization of memory configuration 1
(GNC OPS 1) shall set the mask to the mask state. After MC1 initialization, the discretes can be
unmasked by execution of item 38. Each time the display is called, 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 is available to all GPCs that are in the common set.
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(12) G3 ARCHIVE FUNCTION. Items 48 and 49 provide enable/inhibit control of the G3 program
overlay to be loaded into GPC upper memory during the G9 to G1 OPS transition. Item 49
(which is initialized disabled) controls the retrieval of the GPC memory overlay during G3
transitions.

Toggling either item 48 or item 49 results in the selection of the alternate control state. An “*
denotes which item is enabled. Selection of item 48 is valid only in OPS G9; whereas selection
of item 49 is valid in G1, G2, G8, and OPS 0.

Once item 48 is enabled, item 49 is automatically disabled until the G9 to G1 OPS transition is
complete. If the G3 load function is successful, item 48 will be disabled and item 49 enabled.
This change from load function to retrieve function enabled is a positive indication that all of the
participating GPCs have obtained the G3 archive program overlay.

(12) GROUND OPS. Items 50 thru 55 are provided to facilitate launch site ground checkout of orbiter
vehicle functions. Item 50 (GSE POLL ENA) provides the capability to enable/disable ground
support equipment (GSE) polling. It is initialized disabled (no ‘*') and is automatically disabled at
SRB ignition. Item 51 (SM GSE INH) provides the capability to inhibit GSE Polling upon entry to
any SM OPS; the item is initialized to allow GSE polling in SM (no™*"). Item 52 (SM C/O ENA)
provides the capability to enable/disable the Systems Management checkout software function in
SM OPS 2 or 4, while item 53 (GNC C/O ENA) can be used to enable/disable the GNC checkout
software. Both items are initialized disabled (no'*’).

Items 51, 52, and 53 are valid only in G9 and OPS 0, while item 50 is valid in OPS G9, P9, and
Post IPL OPS 0. The selected status of each is maintained Common Set-wide. Execution of
these items in any OPS other than those specified shall result in an ‘ILLEGAL ENTRY’ message.
Items 38 thru 49 are implied. Execution of items 38 thru 49 shall also result in an ‘ILLEGAL
ENTRY’ message.
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1)

(2)

M (2B)

1 2 3 4 5
(2A)123456789012345678901/234567890123456789012345678901

1 XXXX/1002/ TIME XX X DDD/HH:MM:Ss \
2 DDD/HH:MM:SS
3 MISSION TIME TONE
@c) 4 GMT 1X 3 XX:XX:XX MSN T
sh, MET 2x 6 XX :XX:XX
6 CRT TIMER
7 9 SET [XX:XX:XX 20 [XX:XX:XX CRT T
8 START 12 STOP 13
9 14 START AT XX:XX:XX MSN T 23 DURATION XX
10 17 COUNT TO XX:XX:XX MSN T
3 1
()\;\\*MTU
3 24 GMT A [REXXX/XX:XX:XX.XXX
4 28 MET A [EXXX/XX:XX:XX.XXX
(4n) 5 UPDATE 32 MET RESET 33
6
7 \\*GPC TIME GPC
8 GMT TRY 1 XX
9 MTU ACCUM 1|XXX/XX:XX:XX.XXXS 34 2 XX
20 2 [ XXX /XX :XX:XX.XXXS 35 3 XX
1 3 XXX/ XX XX:XX.XXXS 36 4 XX
2 GPC|XXX/XX:XX:XX.XXXS 37 5 XX
3
4 TIME SYNC 38
5 (XX)
6 \_
(40) (48)

TIME display. A system level specialist function (SPEC 2) available in all OPS sequences
except GNC OPS 1, 3, and 6. Includes: (2A) controls for MISSION TIME (MT) and the (2C)
CRT TIMER (CRT T) for all CRT displays; (3) controls to update the Master Timing Unit (MTU —
both Greenwich Mean Time (GMT) and Mission Elapsed Time (MET)); and (4A) controls to
monitor and manage the GPC TIME sources.

(2A) MISSION TIME. Item 1 selects GMT to be displayed as the MT on all CRT displays. Item
2 selects MET to be displayed. An “*'is displayed opposite the selected source, and a blank
indicates that a source (GMT or MET) is not selected for driving MT. Display is initialized
following a GPC IPL with GMT selected. (Note: By using the MET A UPDATE controls (see (3))
the capability exists to make MET read in elapsed time from lift-off (or any other time reference),
or to read in any clock time, such as Central Standard Time (CST), Central Daylight Time (CDT),
etc.). Two alert tone controls are provided for MT (see (2B)).

(2B)* TONE. ltems 3 thru 5 are used to enter a desired MT (hr:min:sec), at which an alert tone
sounds and the data field blanks. Items 6 thru 8 provide the capability to set an additional MT,
and work the same as items 3 thru 5. Items 20 thru 22 are used to enter a desired CRT T time
(hr:min:sec), at which an alert tone sounds and the data field blanks. If a ‘-’ is loaded, the alert
tone sounds prior to the CRT T reaching zero. If a‘+' is loaded, the alert tone sounds after
passing zero. Values entered which are in the past relative to the CRT TIMER will cause an
immediate alert. The sign of the lowest item number entered determines the sign of the set.
Item 23 is used to designate the desired alert tone DURATION in seconds for all alerts. (Initial
time duration is 1.0 seconds.) If item 23 is set to zero, the tone is inhibited.

NOTE: An appropriate message (TIME TONE) appears on the Message Line to allow the crew
to positively differentiate between a tone caused by a detected fault and one set with
these controls.

(2C)* CRT TIMER. Items 9 thru 11 are used to load a time (thr:min:sec) in the CRT T. The
sign of the lowest non-zero item number entered shall determine the sign of the entire set. If a
‘+’ is loaded, the CRT T will count up. If a ‘-’ is loaded, the CRT T counts down to zero, then up.
Item 12, when executed, starts the CRT T, and blanks the fields of items 9, 10, and 11. Item 13
is used to stop the CRT T. (TIMER zeroes when stopped.) Items 14 thru 16 are used to
designate an MT (hr:min:sec) at which the CRT T will start counting from the value loaded in
items 9 thru 11. When counting is initiated, the fields in items 9 thru 11 and items 14 thru 16
blank. Items 17 thru 19 are used to designate an MT, to which the CRT T counts down. When
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(3)*

(4)

zero is reached on the CRT T, the data fields for items 17 thru 19 are blanked. Whenever the
display is recalled, the last ‘count to’ MET is displayed in items 17 thru 19.

NOTE: A CRT timer initiated and counting at the time of an OPS transition will continue to count
across the transition and in the new OPS, even if the TIME spec is not available in that
OPS. However, crew inputs for START AT mission time and alert TONE DURATION
will be nullified by overlay of a memory configuration that does not contain this spec.

MTU. Items 24 thru 27 are used to load into the MTU a desired time correction (At) to GMT.
Items 28 thru 31 are used to load a desired time correction (At) to MET. The sign of the lowest
non-zero item number entered shall determine the sign of the entire set. Item 32 actually
updates the MTU with the values (day:hr:min:sec.msec) loaded in items 24 thru 27 and/or items
28 thru 31.

NOTE: Due to hardware limitations, there is a time lapse of up to two minutes from the time item
32 is selected until a GMT update actually takes effect. During this period, OPS
transitions, OPS mode recalls, I/O terminate switch changes, accumulator selects, and
I/O RESETSs should be avoided because they may induce a GPC fail-to-sync.

The GMT/MET update item entries blanked following an execute of item 32. Items 24 thru 27
and 28 thru 31 are mutually exclusive. Entry of any one of items 24 thru 27 or 28 thru 31 blanks
any input present in items 28 thru 31 or 24 thru 27, respectively. The value of the update is
rejected if the request is for more than 15 msec, except when the GPC is in OPS 0 and is the
only common set GPC. Updates greater than 15 msec cause time reinitialization. Item 33, MET
RESET, resets the MET to 0 in both the MTU and the common set GPCs resulting in
equalization of GPC and MTU MET.

(4A) TGPC TIME. A readout is provided of the actual GMT (day:hr:min:sec.msec) being
maintained by each of the MTU accumulators (MTU ACCUM 1, 2, 3) and the internal GMT being
maintained by the selected GPC. Results of the time management processor filter for input
source failures are displayed adjacent to each GMT readout, a ‘!’ to indicate a failure, or an ‘M’
to indicate data loss.

During primary GPC time initialization, GMT and MET are limit checked against the following
criteria:

days: 1-399 (0-399 for MET)
hours: 0-23
minutes: 0-59
seconds: 0-59

If either the GMT or MET fails these limit checks, the selected time source will downmode to
GPC time. Attempt to correct the problem by performing an initial GMT update followed by a
TIME SYNC (item 38) to initialize GMT and reset MET.

(4B) TRY. Items 34, 35, 36, and 37 are used to force all GPCs to try to use MTU ACCUM 1, 2,
3, or the selected GPC, respectively, as their time source. The actual time source being used by
each GPC is indicated by displaying an identifier (A1, A2, or A3 for ACCUM 1, 2, or 3,
respectively; or G1-G5 for GPC 1-5, respectively).

When reselecting an MTU accumulator for a computer set which has defaulted to GPC time, the
‘| is blanked only for the specific accumulator which has been successfully selected. If the
other accumulators are now working properly, ignore their ‘l’s or manually reset each arrow by
momentarily selecting each accumulator via its TRY item number.

(4C)* TIME SYNC. Item 38 is used to synchronize the time sources to the time source currently
selected by the lowest GPC ID in the common set having control of at least one of the Flight
Critical (FC) 1-3 buses. Following the time sync procedures, the Time Management Processor
(TMP) selects MTU ACCUM 1 as the time source. Performing a time sync with GPCs split
between accumulator and GPC time sources will cause a fail-to-sync. In this situation, do an
item 37 to get all GPCs on GPC time prior to performing the time sync.
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*PROGRAM NOTES

(2B) (2C) (3) Sign Convention for Item Entries. The sign of the lowest non-zero item entry value

©)

(3) (4C)

determines the sign for the entire field. Since the S/W cannot interpret negative zero, the
user should enter the desired sign immediately preceding the first non-zero entry (+ or -) or
not use zero as the first digit in a series of entries to the items. (DR 37504)

GMT Update on GPC Time. If a GMT update is issued from either a redundant set GPC
or a nonredundant set GPC while on GPC time, there is a possibility that the redundant set
GPC could perceive different time than the non-redundant set GPC. This could lead to a
common set fail-to-sync of the non-redundant set GPC.

MTU Effects on GMT Updates. When a Greenwich Mean Time (GMT) update (item 32) is
executed, there is an interval of up to 2 minutes before the update takes effect as
indicated by the GMT A blanking on the display. The length of the delay is a function of
the Master Timing Unit (MTU) hardware, which can be updated only at a whole minute.
During the interval, while waiting for the update to take effect, some user actions such as
keyboard inputs may cause unexpected results (e.g., a FAIL-TO-SYNC).

For GMT updates > 15 msec:

No user actions or keyboard inputs should be attempted until the update takes effect.
This type of update will force reinitialization.

For GMT updates < 15 msec:
Do not perform the following actions until the update takes effect:

Addition of a GPC to the CS

OPS transition request or mode recall

I/O reset

I/O terminate switch change

Accumulator select (DR 29284/DR 40620)

MTU Updates with FC Strings not in RS. If an MTU update or accumulator sync is
performed with Flight Critical Strings 1, 2, or 3 split between redundant set and nonre-
dundant set GPCs, it is possible to have two computers issuing an MTU update. The
effects on the MTU are unpredictable.
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1 ff XXXX/XXX/006 GPC/BUS "STATUS XX X DDD/HH:MM:SS
@ 2 DDD/HH:MM:SS
3 | T ——»crc 1S 2S 3s 43 5S
@ 4 MODE | X X X X X X X X X X X X X X X X X X X X
5 OPS X X X X X X X X X X
6 STRING 1 FF XS XS XS XS XS
@ 7 FA XS XS XS XS XS
8 2 FF XS XS XS XS XS
9 FA XS XS XS XS XS
10 3 FF XS XS XS XS XS
1 FA XS XS XS XS XS
2 4 FF XS XS XS XS XS
3 FA XS XS XS XS XS
4
5 PL 1 XS XS XS XS XS
6 2 XS XS XS XS XS
7 LAUNCH 1 XS XS XS XS XS
8 2 XS XS XS XS XS
9 CRT 1 XS XS XS XS XS
20 2 XS XS XS XS XS
1 3 XS XS XS XS XS
2 4 XS XS XS XS XS
3
4
5 (XX)
6 \_

1)

(2)

®3)

(4)*

@
1 2 3 4 5
123456789012345678901234567890123456789012345678901

GPC/BUS STATUS display is a system level display (DISP 6) available in all OPS providing the
primary means for monitoring the GPC and data bus configuration and status.

GPC. The configuration and status of a GPC are defined in the column below that GPC number.
A failed GPC is indicated by a ‘{".

NOTE: The ‘!’ is derived from GPC FAIL votes. An item 48 on SPEC 0 may result in the
removal of this down arrow for a failed GPC.

MODE/OPS. The MODE switch status for each GPC (i.e., HALT or RUN) is displayed.

OPS indicates resident major functions and active OPS for each GPC. The major function is
indicated by G, S, or P for GNC, SM, or PL, respectively. The second character is the OPS
number. When a GPC is in HALT or STBY, the last active OPS (non OPS 0) is displayed.

STRING. The I/O configuration/status for each bus (string 1 thru 4 (FF and FA), PL, LAUNCH,
and CRT) is displayed.

An ¥ is displayed in the column of the GPC currently commanding a bus. FF and FA, and PL 1
and 2 are commanded as a pair. A failed or masked bus is indicated by a ‘J".

NOTE: The bus status data displayed on SPEC 6 may be misleading. The data displayed in
each column (per GPC) represents the most recent information received (via ICC) by the
GPC driving the display. Information for any GPC that has failed out of the common set
will be stale and may be invalid. This data is only valid for those GPCs remaining in the
common set with the GPC driving the SPEC 6 display.
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(3) (1) @) (5)

) 1 % 2 é 3 A 4 5
1234567890123456/78901284567890A128456789012345678901
1 XXXX/XXX/099 FAULT XX X DDD/HH:MM:Ss \
2 BFS DDD/HH:MM:SS
3
4 (6)
5 /
6 CRT FAULT c/w GPC TIM
7 | D
8
9 XXX XXXXXXXXXX XXXX X XXXXX XXXIXX:XX:XX
10 XXX XXXXXXXXXX XXXX X XXXXX XXX/ XX:XX:XX
1 XXX XXXXXXXXXX XXXX X XXXXX XXXIXX:XX:XX
2 XXX XXXXXXXXXX XXXX X XXXXX XXX/ XX:XX:XX
3 XXX XXXXXXXXXX XXXX X XXXXX XXXIXX:XX:XX
4 XXX XXXXXXXXXX XXXX X XXXXX XXX/ XX:XX:XX
5 XXX XXXXXXXXXX XXXX X XXXXX XXX/ XX:XX:XX
6 XXX XXXXXXXXXX XXXX X XXXXX XXX/IXX:XX:XX
7 XXX XXXXXXXXXX XXXX X XXXXX XXX/ XX:XX:XX
8 XXX XXXXXXXXXX XXXX X XXXXX XXXIXX:XX:XX
9 XXX XXXXXXXXXX XXXX X XXXXX XXX/ XX:XX: XX
20 XXX XXXXXXXXXX XXXX X XXXXX XXX/IXX:XX:XX
1 XXX XXXXXXXXXX XXXX X XXXXX XXX/IXX:XX:XX
2 XXX XXXXXXXXXX XXXX X XXXXX XXX/ XX:XX:XX
3 XXX XXXXXXXXXX XXXX X XXXXX XXXIXX:XX:XX
4
5 (XX)
6 \_

Note: = indicates parameters are driven and displayed on the BFS displays only.

(1) FAULT display. A system level display available in all OPS sequences. Includes up to 15 (20
for BFS) summary messages of faults (alerts or Caution and Warning (C/W)) which have
occurred. The messages are ordered so that the latest fault is at the top of the page. The
display is called via a dedicated key (FAULT SUMM). If the display is called via SPEC 099
PRO, the messages are cleared.

(2) CRT ID. A three-character field identifying the Cathode Ray Tube (CRT) page on which the fault
is displayed. The first character represents the major function (G for Guidance, Navigation, and
Control (GNC), S for Systems Management (SM), P for Payload (PL)), and the last two digits are
the display number. However, the CRT Identification (ID) is not included in messages that are
not referenced to a CRT display page.

3) FAULT. Text identifying the system experiencing the fault.

4) C/W. Used only with C/W messages. The field displays an indicator (*) if a lower or an upper
limit was exceeded.

(5) GPC. Identification of the General Purpose Computer (GPC) which detected and identified the
fault. The BFS display has a single column for indicating the BFS GPC identification.

(6) TIME. The mission time (in day/hr:min:sec) at which the fault was annunciated.
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The display for the DEU Stand-Alone Self-Test is nonstandard, and this test is run independently of other
functions. The only contact with the GPC is polling, so that the test may be terminated. The display
does not include OPS, SPEC, or DISP page numbers. It does not include the standard title line, the
GPC indicator, the mission elapsed time, the event timer, the tutorial line, the fault line, or the scratch-
pad line. It cannot be overlain. This display is invoked via the IPL MENU display and is available only
during a GPC IPL.

(1) DEU symbol elements.

(1A) The first line displays lower case Roman letters; the second line displays upper case
Roman letters; and the third line displays characters, all in normal size and intensity.

(1B) Numerals are displayed in normal size and intensity. Mathematical symbols are displayed
at bright intensity and normal size.

(2) A square with sides 0.7383 inch in length, oriented horizontally and vertically and drawn with
normal intensity. Within the square is a dynamic display of rotating vectors.

3) Display of four concentric circles in normal intensity. Three are drawn in solid lines and one is
drawn with dashed lines. A capital letter X, at normal intensity, is written so its center coincides
with the largest circle at the top (0°). Another such capital X is on the largest circle at the right
side (90°). Within the arrangement of circles is a dynamic display of rotating and revolving
letters.

4) Two parallel lines run diagonally across the screen from the lower left corner to the upper right
corner. Both lines are of normal intensity; the upper line is dashed, and the lower line is solid.

(5) An area that should be blank unless the blanking feature is malfunctioning. If the letter writing is
working, but the blanking is not, the following legend appears in this area: ‘BLK FAIL’.

(6) An array of tick marks for checking focus and resolution. The tick marks are short, straight line
segments from the symbol generator character matrix.

@) Four-by-five array of upper and lowercase Greek letters, del (upside down capital delta), Tacan

symbol (an outline Y with all three arms of equal length and angle), diamond, and plan and
elevation outlines of the space shulttle.
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DEU STAND-ALONE SELF-TEST (Cont):

(8)

(9)

(10)

(11

(12)

(13)

(14)

An array of horizontal lines of varying brightness. There are ten horizontal lines spaced vertically
equidistant, and the right ends are vertically aligned and connected with a vertical line. The five
shortest of these ten lines are displayed at normal intensity and flashing. The five longest of
these ten lines are displayed with continuously varying intensity from zero to maximum and
continuously varying back to zero.

(9A) A small square (from the symbol generator character matrix) which travels continuously
back and forth in a horizontal line (between the center and the right edge of the screen). The
square is displayed in normal intensity and travels back and forth, a complete cycle requiring
approximately 18.62 seconds.

(9B) A similar vertically moving square. This square is displayed in normal intensity and travels
up and down, a complete cycle requiring approximately 4.63 seconds. Every fourth cycle, this
square coincides at the bottom of its travel with the horizontally moving square at its rightmost
position.

A spinning ‘bug’ consisting of 16 lines in a sunburst array, rotating about a center which moves
up and to the right. The pattern does not appear to be a rolling wheel, but rather an emblem at
the center of a rolling wheel, with about four times the diameter. Immediately following the
upward transit, the bug reverses direction and appears to roll and slide down the hill at the same
rate it moved up. Then it starts up again. The complete cycle takes approximately 26.48
seconds.

Text block containing the legend ‘KBUA'’ followed initially by two *’s and ‘KBUB’ followed initially
by two *'s. These lines are for checking operation of the keyboard associated with the display.
If the display is on the center CRT, one line is used for each of the two keyboards that may be
connected to the CRT. The keys are coded from 00 thru 31, from left to right and top to bottom.
As any key is depressed, its number appears on the display and remains until another key is
depressed. This display of the codes goes on right along with key sequences that activate the
status test.

On the next line an encoding of the position of the major function switch is shown to the right of
the letters MF as ‘GNC’ or ‘'SM’. The position of the major function switch may be changed for
testing purposes.

Activation of the BITE test and an asterisk indication of when it is in progress. The BITE test is
activated by entering the key sequence: ITEM 1 EXEC.

To terminate the DEU stand-alone self-test display, the major function switch must be in the
same position it was in when the self-test was initiated while the RESUME key is entered. If the
major function switch is not set properly, the word ‘ERR’ appears beside the major function
indicator on the display and flashes. ‘ERR’ remains flashing until a key is depressed on the
keyboard or until the position of the major function switch is changed; then the error message
disappears.

The word ‘STATUS’ appears, followed by a pattern of four groups of four hexadecimal digits
indicating the status of the BITE register. The digits are initially blank while the condition of the
DEU is being assessed by the program. The status is then displayed. The normal display is:
8200 8000 8000 0000. If the DEU has just been reloaded, for such reasons as initial startup or
a power transient, the last group of four digits, instead of being 0000, will be 2000.
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XXXXIPL MENU Display Description

The Initial Program Load (IPL) MENU display provides access to the GPC Self-Test Program (STP)
function and the Real Time Processor (RTP) function of the GPCIPL program during self-test operation
and the means to control and monitor memory purge operations for the DEU, MMU, and/or GPC.

(1)

(@)

3)
(4)

(5)
(6)

(7)

(8)

(9)
(10)

(11)
(12)

The display consists of two pages. The title for page one is partially dynamic. During execution
of the GPCIPL program, the title will be GPCIPL MENU (1). If the control should be passed to
the Backup System Loader (BSL), the title will read BSL2IPL MENU (1). Page two is displayed
only while GPCIPL is executing. It provides additional self-test information and is accessed via
the SYS SUMM Kkey.

IPL elapsed time is maintained on the upper time readout and is started at GPCIPL initialization.
The lower time display is not initialized and is set to zero.

The GPC driving the display is indicated.

Items 1 thru 16 allow selection of the software to be loaded into the GPC following STP
execution. Nominally, item 1 or 2 will be used.

Item 17 provides the capability of loading the DEU with a selected format load.

GPC and DEU Self-Test initiation command capability is provided via items 18 thru 20. DEU
Self-Test is terminated by depressing the RESUME key or by positioning the DEU initialization
switch to LOAD, then releasing.

Items 24 and 25 provide self-test controls which are valid only when the STP (item 18) has been
initiated. Item 24 causes the self-test to halt at the first error. Item 25 allows the self-test to
continue despite errors, until 99 errors have been logged.

Data provided during GPCIPL include: (1) the number of complete cycles through GPC self-test
or memory purge operations; (2) the latest error code to be encountered; (3) the number of times
the error code has occurred; (4) the total number of errors that have occurred; and (5) the
number of errors yet to be viewed.

BITE status information is provided for the MCDS (DEU).

On page two (GPCIPL MENU (2)) the contents of the program status word, register sets 0 and 1,
and the floating point register set are displayed for each error encountered. The major cycle
count, minor cycle count, minor cycle scheduler word, and clock 1 value, which correspond to
the currently displayed ERROR CODE, are also displayed.

Item 26 inhibits the loading of IMU checkpoint data from mass memory into the BF GPC.

Memory purge control is provided by items 27, 28, and 29. Item 27 selects the purge option

(1 thru 8) which is then started by item 28. Item 29 may be used to stop any option in progress
except during the final phase of option 8. The title is ‘MEMORY PURGE’ when an option is not
selected and ‘DEU ERASE’, ‘MMU 1/2 OVERWRITE/ERASE/CHECKSUM’, or ‘GPC ERASFE’
when option 1 thru 8 is selected.
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The Operational Test Program (OTP) provides the capability to test/troubleshoot the Display Electronic
Unit (DEU) hardware and software. The testing does not require a GPC interface with the DEU and is
available whenever the DEU Control Program (DCP) is in control (i.e., anytime after a successful DEU
IPL).

Control of the OTP is available through the following keystroke sequences:

1)

(2)

ITEM A EXEC — Initializes the DEU. This command acts in the same manner as cycling the
DEU power switch.

ITEM B EXEC — Displays the hardware BITE STATUS word 1, hardware BITE STATUS
word 2, and software BITE STATUS word (see (1)). Nominal values are 8200, 8000, and 0000,
respectively.

ITEM C EXEC - Clears the BITE registers. Functional only when the DEU is not being polled by
a GPC.

ITEM D +X X X X EXEC — Displays the contents of any DEU memory location or DCP buffer on
the CRT (see (2)). The address of the location desired must be entered as four hexadecimal
digits in the X X X X field. The first four-digit field on each line shows the starting address for
that line. The following eight fields give the contents of eight memory locations starting with the

given address.

ITEM E EXEC — Exits the OTP and restores the CRT to whatever display page was being shown
when OTP was initiated.

ITEM F + X X EXEC — Displays one of up to 30 display backgrounds or skeletons stored in the
DEU Critical Format Buffer. A two-digit integer input is required in the X X field (see Critical
Format Table on following page). The stored display background format will be driven onto the
CRT.

DEU BITE STATUS WORDS - Display associated with ITEM B EXEC keyboard entry. First
four-digit field is hardware BITE STATUS word 1; second field is hardware BITE STATUS word
2; third field is software BITE STATUS word.

DEU MEMORY DISPLAY — Display associated with ITEM D + X X X X EXEC keyboard entry.
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XX Critical Format
1 FAULT
2 HORIZ SIT
3 VERT SIT
4 XXXXX MNVR YYYYY
5 ASCENT TRAJ/RTLS TRAJ
6 GNC SYS SUMM 1
7 ENTRY TRAJ
8 GPC MEMORY
9-11 SPARE
12 S TRK/COAS CNTL
13 IMU ALIGN
14 OVERRIDE
15 CONT ABORT
16 RCS
17-30 SPARE
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GNC CRT DISPLAYS

OPS GL (ASCENT) -.ttttiiiitiete ettt ettt ettt ekt e e s st bt e e s et bt e e e e st e e e e e ab b e e e e anb b e e e e anbe e e e ennbeeeeenbeas

OPS 1011
OPS 1041
DISP 18
SPEC 23
SPEC 50
SPEC 51
SPEC 53

XXXXXK TRAD ettt e e e e e e e anaes
XXXXX MNVR YYYYY Lot
GNC SYSSUMM 1., (SEE GNC, OPS G2, PAGE
RS (SEE GNC, OPS G2, PAGE
HORIZ SIT .o (SEE GNC, OPS G3, PAGE
OVERRIDE ...t e e e e e
CONTROLS ...t (SEE GNC, OPS G3, PAGE

OPS G2 (ORBIT) ..ottt s e e r e r e sr e sr e e e ene e

OPS 2011
OPS 2021
DISP 18
DISP 19
SPEC 20
SPEC 21
SPEC 22
SPEC 23
SPEC 25
SPEC 33
SPEC 34
SPEC 55

UNIV PTG ettt
XXXXX MNVR YYYYY Lo (SEE GNC, OPS G1, PAGE
GNC SYS SUMM L ..ttt e e e
GNC SYS SUMM 2.t

OPS G (ENT RY) . ttttiiiititt ettt ettt ettt ettt ekttt s kbt e s ettt e e sttt e e e ab b et e e e ab b e e e s e nb e e e e ennbeeeeenbeas

OPS 3011
OPS 3041
OPS 3041
OPS 3041
OPS 3041
OPS 3041

XXXXX MNVR YYYYY Lo (SEE GNC, OPS G1, PAGE
ENTRY TRAJ L .t

OPS 3051 VERT SIT L oottt e e e e s e et e e e s e e e e e s

OPS 3051
DISP 18
SPEC 21
SPEC 22
SPEC 23
SPEC 50
SPEC 51
SPEC 53
SPEC 55

GNC SYSSUMM 1.t (SEE GNC, OPS G2, PAGE
IMU ALIGN ..ot (SEE GNC, OPS G2, PAGE
S TRK/COAS CNTL .t (SEE GNC, OPS G2, PAGE
RC S (SEE GNC, OPS G2, PAGE

OPS GB (ABORTS) -.tettieiutteteaitttte e ettt e aattsee e sttt e e s st et e s aabb et e e aas b et e e as b et e e e aabee e e eanbbe e e s anbbeeeeannbeeeeenees

OPS 6011

XXXXXX TRAD e (SEE GNC, OPS G1, PAGE

OPS 6021 VERT SIT 1 .oiiiiiiiiiiiiiineeerree e (SEE GNC, OPS G3, PAGE
OPS 6031 VERT SIT 2.iiiiiiiiiiiiiiiiiii e (SEE GNC, OPS G3, PAGE

DISP 18

SPEC 23
SPEC 50
SPEC 51
SPEC 53

GNC SYSSUMM 1., (SEE GNC, OPS G2, PAGE
RS (SEE GNC, OPS G2, PAGE
HORIZ SIT e (SEE GNC, OPS G3, PAGE
OVERRIDE ...t (SEE GNC, OPS G1, PAGE
CONTROLS ...t (SEE GNC, OPS G3, PAGE

OPS G8 (ON-ORBIT VEHICLE UTILITY) oottt s

OPS 8011
DISP 18
DISP 19
SPEC 23
SPEC 40
SPEC 41
SPEC 42
SPEC 43
SPEC 44

FCS/DED DIS C/lO ...ciiiiieie ettt
GNC SYSSUMM 1 ... (SEE GNC, OPS G2, PAGE
GNC SYS SUMM 2. (SEE GNC, OPS G2, PAGE
RCS (SEE GNC, OPS G2, PAGE
SENSOR TEST ..ottt
RGAJADTAIRCS ...ttt sttt et sbne e nnne s
SWITCHISUREF ...ttt
CONTROLLERS ..ottt e e s
SWITCHES ...t e e e e e e e e
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GNC

OPS G8 (ON-ORBIT VEHICLE UTILITY) (Cont)

SPEC 45 NWS CHECK ....oiiiiiiiiiie ittt 3-89
SPEC 55 GPS STATUS ... (SEE GNC, OPS G2, PAGE 3-49)
OPS G9 (PREFLIGHT VEHICLE UTILITY) . .iiittttteiitieee ittt ettt e e e e 3-91
OPS 9011 GPC MEMORY ...coiiiiiiiiiiieeee e (SEE SYS S/W, PAGE 2-2)
SPEC 55 GPS STATUS ...t (SEE GNC, OPS G2, PAGE 3-49)
SPEC 100 GTS DISPLAY ..ottt ettt sttt et e e e e e e e nnneeas 3-92
SPEC 101 SENSOR SELF-TEST ..ottt 3-94
SPEC 102 RCS/RGA/IADTA TEST ..ottt sttt 3-95
SPEC 104 GND IMU CNTL/MON.......ciitiiiiiiiieiiiiie ettt e s e e 3-97
SPEC 105 TCS CONTROL ..ottt 3-99
DISP 106  MANUAL CONTROLS ...ttt 3-101
SPEC 112 GPC/BTU I/F ...ttt 3-102
SPEC 113 ACTUATOR CONTROL ...ootiiiiiiiieiiiiee e 3-104
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[ ]denotes trajectory dependent data.

The XXXXXX TRAJ title of this display is dynamic. Itis LAUNCH TRAJ in MM101. In MM102
and MM103, it is ASCENT TRAJ unless abort is initiated. At TAL, ATO, or RTLS initiations, it
indicates the abort mode selected. In MM601, the title is RTLS TRAJ. This display provides
the crew with trajectory information following the SSME START command and normally stays
up until crew selection of a transition to OMS 1 insertion major mode. During the powered flight
portion of RTLS phase, the display stays up until ET separation.

This display allows the crew to monitor the automated contingency abort mode processing for
two and three main engine out failure scenarios. This display also provides the crew with
manual control to invoke the two engine out contingency abort. The snapshot inertial velocity at
the time of first SSME failure confirmation is displayed. In addition, this display allows the crew
to manually initiate or terminate single engine roll control as well as enable or inhibit contingency
yaw steering.

The central plot is an altitude vs. horizontal component of relative velocity profile from a last time
abort. Current vehicle state is indicated by a moving triangle with the predicted state for 30 and
60 sec in the future indicated by circles.

This segment of the altitude vs. velocity line is for an engine out at lift-off RTLS abort.

This line represents the nominal ascent profile. An abort after staging would originate on this
line but loft somewhat above it as the abort progressed. Abort regions are indicated along the
plot as RTLS and GO.

The g =2 and g = 10 lines are the altitude vs. velocity lines; if the vehicle state is below the line,

g will be greater than 2 and 10 PSF, respectively. g =2 and q = 10 PSF are ET separation

constraints.

The scale across the top is delta range (AR). AR is defined as glide range potential based on
energy state minus present range from the landing site in nautical miles. Present AR is indicated
by a moving triangle. A tick mark is placed on the scale where powered pitch down (PD)
nominally occurs at MECO - 20 seconds, and a second tick is placed where PD occurs for the
three-engine RTLS case. During RTLS, a flashing ‘F’ is displayed (at X, above the scale) when
guidance enters the fine countdown mode (6 seconds before PD), then is turned off when PD
begins.
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XXXXXX TRAJ (Cont):

(7)
(8)

(9)

(10)
(11

(12)

(13)

(14)

PRPLT is a digital readout of present propellant remaining in the external tank in percent.

TMECO is the predicted time of MECO, in minutes and seconds, from lift-off. This field will blank
whenever a contingency abort is initiated except for a contingency Abort Mode 5 (RTLS RED —
single engine RTLS completion).

‘SEP INH'’ is displayed in MM102 if the SRB AUTO separation is inhibited and is blanked upon
transitioning to MM103. ‘SEP INH’ is also displayed in MM103 if ET AUTO separation is
inhibited.

‘PC < 50’ is displayed if the SRB Chamber Pressure drops below 50 psi.

The scale on the left is AH, which is navigation H minus a reference H (which is a function of
AR). Present AH is indicated by a moving, oversize, overbright triangle which flashes if off-scale.

GUID indicates the status of the guidance solution prior to a powered pitcharound. Prior to
RTLS selection (MM601), this field is blanked. Once RTLS is selected, GUID INIT will be
displayed until initialization is complete. As the vehicle progresses to the powered pitcharound
point, GUID displays the percent deviation of the predicted final mass from the RTLS mass
target. GUID INHB will be displayed if the powered pitcharound has been delayed due to an
attitude violation or if guidance is unconverged. Once the powered pitcharound begins, GUID
PPA will appear, and the field will be frozen.

‘CONT’ or ‘RTLS’ is displayed depending on the type of abort. The text will initially display
‘CONT’ on transition to MM101.

A color word is displayed describing the contingency abort mode region for the three engine out
(3 E/O) failure scenario. The text will initially display ‘BLUE’ on transition to MM101 and update
cyclically. There are two different ways of updating the 3 E/O color word depending on whether
or not the three engine out auto contingency logic is disabled pre-flight (via I-load). If the auto
logic is enabled, the displayed color word is based on trajectory parameters such as dynamic
pressure, angle of attack, and altitude rate to determine the optimum ET sep maneuver for the
given conditions. The color word will either be blank, blue, green, orange, yellow, or red (Note:
the 3 E/O red region can only be entered from a 3 E/O yellow contingency abort). A blank color
word indicates that a three engine out contingency abort is not required for the loss of all three
main engines. If MECO confirmed is set when the color region is not blank, the 3 E/O color word
will be displayed double overbright to indicate the automatic maneuver is actually being
performed.

A color word (blank, blue, yellow, orange, green, or red) is displayed describing the two engine
out (2 E/O) failure scenario. The text will initially display ‘BLUE’ on transition to MM101.

Item 4 (ABORT) allows the crew to invoke the automated contingency abort as indicated by the
2 E/O abort mode region color word which is displayed double overbright when armed via item 2.
An **" indicates selection of item 4; item 4 is initialized blank in MM101. Attempting to execute
item 4 before item 2 has been selected will result in an ‘ILLEGAL ENTRY’ message.

Guidance will automatically initiate a single engine RTLS completion contingency abort mode
(RTLS RED) if two SSMEs are confirmed failed and the 2 E/O abort mode color word is ‘RED’.

Once items 2 and 4 have been correctly executed (either manual or auto), any further attempts
to execute items 2, 4, or 5 will result in an ‘ILLEGAL ENTRY’ message.

NOTE: Once item 2 is executed, the software is locked into the displayed abort region. If a
significant delay transpires between executing item 2 and item 4, the vehicle may
transition to another abort region, but the maneuver to be flown will have been frozen in
the previous region. The crew should execute items 2 and 4 in close succession.
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XXXXXX TRAJ (Cont):

(15)

(16)

(17)

(18)

(19)

Item 5 (YAW STEER) allows the crew to enable (ENA)/inhibit (INH) contingency yaw steering.
This item is initialized enabled in MM101. Item 5 is legal in MM101, MM102, MM103, and
MM®601 only; attempting to execute item 5 in any other major mode will result in an ‘ILLEGAL
ENTRY’ message. Also, attempting to execute item 5 once items 2 and 4 have been correctly
executed (either manual or auto) will result in an ‘ILLEGAL ENTRY’ message. Once a
contingency abort is declared, the yaw steering option cannot be changed.

Item 6 (SERC) provides the crew with the capability to manually initiate or terminate single
engine roll control. An “*’ next to the item number indicates that the contingency SERC is
enabled. (OMS-RCS interconnect begins.) Item 6 is illegal until transition to MM102. ‘ON’ will
be displayed double overbright to the right of SERC when the ENA RCS CNTL discrete is set to
on (OMS-RCS interconnect is complete and jets will begin firing as needed for roll control);
otherwise, the character string is blanked. When a second main engine failure is confirmed, the
crew will not be able to terminate single engine roll control due to Ascent DAP and Abort Control
Sequence requirements even though the item entry will be accepted on the display. If a first
engine has failed or has had a data path failure, and sensed acceleration drops below a
threshold value during second stage, SERC is automatically commanded.

The inertial velocity after one main engine is confirmed failed is displayed in feet per second
below item 6 along with the character string ‘EO VI'. These fields are initialized blank in MM101
and remain blank until one of the three main engines fails. The character string and velocity
value will continue to be displayed until transition to MM104 and MM602.

The inertial velocity after a second main engine is confirmed failed is displayed in feet per
second below the first EO velocity along with the character string ‘EO VI'. These fields are
initialized blank in MM101 and remain blank until the second of the three main engines fails.
The character string and velocity value will continue to be displayed until transition to MM104
and MM602. The second main engine out velocity and text will be in double overbright.

The word ‘DROOP’ and the predicted single-engine droop altitude (in thousands of feet), |
assuming current thrust, will be displayed in MM103 and blanked at all other times. They will
flash if the prediction is below the minimum I-loaded droop altitude and/or be displayed double
overbright if the Droop Control Task software is commanding the vehicle’s pitch attitude;
otherwise they will be displayed at normal intensity without flashing. Also note that if double
overbright is on, the low crossrange TAL target has automatically been invoked.

3-6 DPS/ALL/GEN K,1



%) (1) 6 @ 9)

1 2 3 4 5
123456 7/8 901234567890123456/7890 1/2 3/45678901234 5/2 78901
1 f'xox1/¢ XXXXX MNVRYYYYYY /XX X DDD/HH:MM:Ss \
2 OMS BOTH 1X BFS DDD/HH:MM:Ss
3 L 2XS BURN ATT X X X X
4 R 3XS 24 R XXX AVTOT XXXX . X
5 RCS SEL 4X 25 P XXX TGO XX . XX
@) 6 5 TV ROLL XXX 26 Y XXX e e
7|-IR!M LOAD MNVR 27X XXXX|VGO X XXXX.XX
8 6 P [HX.X P MM:S Y O EXXX.XX
9 7 LY [IX.X RE I X X X X Z  EXXX.XX
(4) 10 8 RY [IX.X TXX XX:XX ®)
T 9 WT XXXXXX GMBL «— —f——HA  _HP |
2 |q10 TIG L R TGT XXX +X X X
3 XXX/ XX:XX:XX.X P X .XS %X .XS CUR XXX £X X X
(5)7% TGT PEG 4 Y X .XS £X.XS
14 c1 XX XXX (10)
6 15 Cc2 BIX . X XXX PRI 28X 29X 35 ABORT TGT xx4 |
7 16 HT XXX . XXX SEC 30X 31X
8 17 o7 XXX . XXX OFF 32X 33X FWD RCS
9 \& 18 PRPLT [HXXXXX ARM 36X |
20| TGT PEG 7 GMBL CK 34X DUMP 37X
1 19 AVX [ XXXX.X OFF 38X
2 20 AVY [ XXX.X XX X X X X X SURF DRIVE
3 21 AVZ [ XXX.X ON 39X
4 XXXX 22/TIMER 23 OFF 40X
5 (XX)
o \_ y

Note:

1)

(2)*

(13) 12)
~___ indicates parameters are driven and displayed on the BFS displays only.

XXXXX MNVR YYYYY. This GNC display is used in OPS 1, 2, and 3 for insertion, on-orbit,
rendezvous, and deorbit maneuvers. It can be used to declare an AOA or ATO abort post
MECO or to override automatic target selection in OPS 1 and to burn off forward RCS propellant
and provide aerosurface hydraulic fluid thermal conditioning in OPS 3. Display titles are:

OPS 1 MM104

OPS 1 MM105 OPS 1 MM106

OMS 1 MNVR EXEC
ATO 1 MNVR EXEC
AOA 1 MNVR EXEC

OPS 2 MM202
ORBIT MNVR EXEC

OMS 2 MNVR EXEC
ATO 2 MNVR EXEC
AOA MNVR TRANS

OPS 3 MM301/MM303
DEORB MNVR COAST

OMS 2 MNVR COAST
ATO 2 MNVR COAST

OPS 3 MM302
DEORB MNVR EXEC

OMS/RCS SEL/TV ROLL. Items 1 thru 4 provide the engine selection capability for the burn and
the associated guidance computations — BOTH for both OMS, L for left OMS, R for right OMS
and RCS SEL for +X thrusters. These items are mutually exclusive and the selected option is
indicated by an **’. When the display is first called up in MM104, BOTH is enabled. Subsequent
callups reflect the last option selected and this option is transferred across OPS 1, 2, and 3.

Item 22, ‘LOAD’, must be executed for guidance to recognize a selection. A ‘!’ is displayed after
L and R when predefined chamber pressure and delta velocity limits are exceeded. When OMS
RM is running (RM is reset by selecting OMS BOTH), it will remove the ‘)’ during initialization.
For BFS, the ‘0’ is only driven when OMS chamber pressure is below the I-loaded value. A ‘!’ is
blanked with reselection of the ‘,’ engine(s).

NOTE: If a bad engine ID is uplinked as part of a target load, the maneuver display will default
to RCS +X thrusters in OPS 3 and to an indeterminable selection in OPS 1. A proper
engine ID uplink or a crew item number entry will correct this problem. (DR38163U)

Item 5, TV ROLL, the desired local roll angle at ignition, comes from a compool (I-load, uplink, or
crew input) and this item is used to update the displayed value (in OPS 2 only). Upon reinitiali-
zation of the display, the latest value will be displayed in OPS 1, 2, and 3. This item is not
supported by BFS, but the I-loaded or uplinked value is displayed in OPS 1 and 3.

3-7 DPS/ALL/GEN K,1



XXXXX MNVR YYYYY (Cont):

(3)*  TRIM LOAD. Engine gimbal trim angles (in degrees) computed by the DAP are displayed and
changed using item 6 — pitch (P) for both OMS and items 7 and 8 — LY, RY for yaw left and yaw
right, respectively. Current DAP values are on the display when it is called up. Modification of
trim angles requires execution of item 22 (LOAD).

4) WT. Item 9 provides the capability to display and change the DAP total orbiter weight (WT) in
pounds. This value is calculated the first time the display is called and, if ‘LOAD’ is not flashing,
is updated as current mass is updated. WT can be updated by ground uplink or crew entry but
‘LOAD’ must be executed for a change to be recognized.

(5)* TIG/TGT. Targeting information for guidance is displayed and is changeable by item entries
provided in this section. The TIG in mission time (day/hr:min:sec) is always required and must
be within 5 minutes in the past and 12 hours in the future. The PEG 4 targeting is done by
specifying C1, C2, HT, 6T, (OPS 1 and 3), and PRPLT (OPS 3 only) (items 14, 15, 16, 17, and
18) which define the flight path angle coefficients (C1 in fps and C2 a dimensionless value),
target radius (HT) in nm, target central angle (6T), in degrees, and total propellant (PRPLT) in
pounds to be used by the deorbit maneuver. The sigh on PRPLT defines which side of the
orbital plane this quantity of fuel should be wasted. Also, an entry of zero for item 18 when
LOAD is not flashing allows the crew to terminate wasting during a deorbit maneuver burn.
Whenever PEG 4 targets are entered and LOAD (item 22) executed, the current LVLH
components of velocity-to-be-gained (AVs) shall be displayed and updated in the PEG 7 data
fields (items 19 thru 21) (Not supported by BFS).

An external AV targeting option (PEG 7) is provided by items 19 thru 21. These are the target
delta velocities (feet per second) in the LVLH frame at ignition. Targeting inputs can be made by
onboard targeting, ground uplink, or item entries. Whenever the display is called, targeting
information for a previously executed maneuver will be blanked. Upon input of any PEG 7 target
data, the PEG 4 target data fields are blanked. Any data being displayed in the PEG 7 slots will
then be replaced with the entered data, and/or the latest previous PEG 7 target data (Not
supported by BFS). All targeting inputs are sent to guidance upon execution of LOAD (item 22).
After the LOAD item has been executed, any data changed which require the LOAD to be
executed for recognition causes the word ‘LOAD’ to flash. The burn is not enabled until item 22
is executed again and ‘LOAD’ stops flashing. For the OMS 1 maneuver only, the LOAD is done
automatically. Execution of item 23 initiates the CRT event ‘TIMER’ to count down to the TIG
loaded in guidance (except for OMS 1 where the timer starts automatically when MM104 is
initiated). If TIG is more than 5 minutes in the past, execution of item 23 causes an error
message and the item will be ignored.

NOTE: An attempt to execute LOAD while targeting is still active from a previous comm