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ERROR MSGE EMR DATA 

Sum Check Values are subject to change. 

Values must be obtained from other sources . 

Changed 15 December 1967 

TAG TEL DATA 

334 

330 

324 

320 

314 

310 

304 

300 

274 

270 

264 

260 

254 

250 

244 

240 

234 

230 

224 

220 

214 

210 

204 

202 

A-193 



MONITOR SECTOR SUM CHECK ROUTINE 

Module _1_ (M) 

Starting Sector_Q_ (Ss) 

Ending Sector --1'.L_ (SE) 

Input Word 

I OUTPUT 

S. C. 

RCAM 

RCAD 

ERROR MSGE 

A-194 

s 1 2 3 4 

0 SE SE SE SE 

0 1 1 1 1 

16 MSC 

434000000 or 542000000 

360100000 

EMR DATA 

5 

ss 

0 

6 7 

ss ss 

0 0 

TAG 

374 

370 

364 

360 

354 

350 

344 

340 

8 

ss 

0 

9 10 11 12 

M M M 0 

0 0 1 0 

PAGE 0107 

TEL DATA 

Changed 15 December 1967 
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ERROR MSGE EMR DATA 

Sum Check Values are subject to change. 

Values must be obtained from other sources . 

Changed 15 December 1967 

TAG TEL DATA 

334 

330 

324 

320 

314 

310 

304 

300 

274 

270 

264 

260 

254 

250 

244 

240 

234 

230 

224 

220 

214 

210 

204 

202 

A-195 



I 

MONITOR SECTOR DUMP ROUTINE 

Module 0 (M) 

Starting Sector_Q__ (Ss) 

Ending Sector .l1_ (SE) 

Input Word s 1 2 3 4 5 6 7 8 9 10 11 12 

0 SE SE s SE ss ss s ss M M M 0 
E s 

0 1 1 1 1 0 0 0 0 0 0 0 0 

OUTPUT PAGE 0108 

S. C. 20 MSD 

RCAM 440000000 or 536000000 

RCAD 360000000 

Verify that the output contains dumps of the specified sectors. The following sectors 
should be dumped. 

Sector _Q_ through Sector 11. 

A-196 Changed 15 December 1967 
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MONITOR SECTOR DUMP ROUTINE 

Module 1 (M) 

Starting Sector__Q__ (SS) 

Ending Sector _TI__ (SE) 

Input Word s 1 2 3 4 

0 SE SE SE SE 

0 1 1 1 1 

OUTPUT 

20 MSD s. c. 

RCAM 

RCAD 

440000000 or 536000000 

360100000 

5 6 7 8 9 

ss ss ss ss M 

0 0 0 0 0 

10 11 12 

M M 0 

0 1 0 

PAGE Q!QQ.I 

Verify that the output contains dumps of the specified sectors. The following sectors 
should be dumped. 

Sector _Q_through Sector 17 

Changed 15 December 1967 A-197/ A-198 
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APPENDIXB 

ASTEC FLIGHT COMMAND RECEIVER DATA FORMAT 

The following tables provide a detailed description of the Command Receiver Data 
Format. They are used with the Manual Mode of SIM Flight Option 40. 

B-1. SECTOR DUMP 

14 13 12 11 10 9 

Word 1 - MODULE MODULE MODULE FffiST FffiST 
MSB LSB MODULE SECTOR 

MSB 

Word 2 - FffiST FIRST LAST LAST LAST LAST 
SECTOR SECTOR SECTOR SECTOR SECTOR SECTOR 

LSB MSB LSB 

B-2. TELEMETRY SINGLE MEMORY ADDRESS 

14 13 12 11 10 9 

Word 1 - MODULE MODULE MODULE ADDR ADDR ADDR 
MSB LSB MSB 

Word 2 - ADDR ADDR ADDR ADDR ADDR 
LSB X 

Word 3 - SECTOR SECTOR SECTOR SECTOR 
MSB LSB X X 

B-3. GENERALIZED SWITCH SELECTOR 

14 13 12 11 10 I 9 

Word 1 - IU S-IVB ADDR ADDR ADDR 
STAGE STAGE X 8 7 6 

Word 2 - ADDR ADDR ADDR ADDR ADDR 
5 4 3 2 1 X 

B-1/B-2 
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APPENDIX C 

ASTEC FLIGHT TELEMETRY TAG TABLES 

It is sometimes necessary to obtain telemetry quantities with Option 35 other than 
provided with the standard options. The operator must modify the buffer tags located 
in the PTC memory to capture these quantities. The modification may be done with 
hand loads or trailer tapes. 

C-1. HAND LOADING NEW TELEMETRY BUFFER TAGS 

Table C-1 shows the location of the buffer tags used with the standard options. It also 
identifies each tag. The high order 14 bits of the octal value contain the buffer tag. 
The low order 12 bits contain a CLA instruction and an operand. The operand indi­
cates the address of the scale factor of the corresponding telemetry quantity. 

The range of scale factors available is B-63 to B-64. The address of scale factor 
BO is 077 8. Therefore, to obtain the correct address for the appropriate scale factor, 
add the scale factor value to the address of BO. 

Example 1 

Scale factor= Bl0 or 128 

Scale factor address= BO+ Bl0 = 077 8 + 128 = 1118 

Example 2 

Scale factor = B-12 or -148 

Scale factor address = BO+ b-12 = 077 8 + (-148) = 0638 

In addition, the buffer tags for each option must be entered in ascending numerical 
sequence. 

C-2. NEW TELEMETRY BUFFER TAGS WITH TRAILER TAPES 

To eliminate the necessity for making the above hand loads; trailer tapes will be pro­
vided to supplement the standard options. Table C-2 and C-3 describe the telemetry 
quantities which can be obtained using these tapes. One is for use with AS-200 flight 
programs, and the second is for AS-500 programs. The options are punched on the 
tapes in the same order that they appear in the tables. The trailer tapes were punched 
using a program which is available on the IBM 1800. If the operator desires to make 
up new trailer tapes, the input card decks for the original tapes are available. When 
making changes to the input decks the same rules must be followed as described in 
Paragraph C-1. 

C-1 



• Table C-1. Option 35 Standard Output Quantities 

Location Octal Value Description 

* OPTION 1 CONSTANTS 
1 04 063 002040000 ACCZ TAG 
1 04 064 002100000 ACCX TAG 
1 04 065 002140000 ACCY TAG 
1 04 066 002545136 1/R TAG 
1 04 067 003251536 V TAG 
1 04 070 006160000 MC24 TAG 
1 04 071 012211536 ZDM TAG 
1 04 072 012251536 XDM TAG 
1 04 073 012311536 YDM TAG 

* OPTION 2 CONSTANTS 
1 04 074 002610336 GZ TAG 
1 04 075 002650336 GXTAG 
1 04 076 002710336 GY TAG 
1 04 077 012751536 IGZ TAG 
1 04 100 013011536 IGX TAG • 1 04 101 013051536 IGY TAG 
1 04 102 013310536 ZDDM TAG 
1 04 103 013350536 XDDM TAG 
1 04 104 013410536 YDDM TAG 

* OPTION 3 CONSTANTS 
1 04 105 006020000 MC26 TAG 
1 04 106 006160000 MC24 TAG 
1 04 107 006220000 MC25 TAG 
104110 006260000 DORSW TAG 
1 04 111 006320000 ICR TAG 
1 04 112 006360000 EMRR TAG 
1 04 113 006420000 INT TAG 
104114 006660000 DIS.IN. TAG 
1 04 115 006760000 TBBU TAG 

* OPTION 4 CONSTANTS 
1 04 116 006007736 CHIZ TAG 
1 04 117 006047736 CHIX TAG 
1 04 120 006107736 CHIY TAG 
1 04 121 006147736 THETZ TAG 
1 04 122 006207736 THETX TAG 
1 04 123 006247736 THETY TAG • 1 04 124 007027736 MLCHIZ TAG 
1 04 125 007067736 MLCHIX TAG 
1 04 126 007127736 MLCHIY TAG 

C-2 



• 
Table C-1. Option 35 Standard Output Quantities (Continued) 

Location Octal Value Description 

* Sign Option Constants* 
1 04 127 002352636 ZS TAG 
1 04 130 002452636 XS TAG 
1 04 131 002512636 YS TAG 
1 04 132 003111536 ZDS TAG 
1 04 133 003151536 XDS TAG 
1 04 134 003211536 YDS TAG 
1 04 135 006107736 CHIY TAG 
1 04 136 013450536 F/MTAG 

• 

• 
C-3 



Table C-2. Trailer Tape 1, AS-200 • 
Quantity (SCL) LVDC BTG Quantity (SCL) LVDC BTG 

B-Reg. TASEC (15) 0000 0200 B-Reg. TASEC (15) 0000 0200 
I Switch V (14) 0124 0324 Switch CHIZ (0) 0001 0600 

(1) F/M (6) 1144 1344 (3) CHIY (0) 0011 0610 
· DXDV (14) 2464 2266 ACZl (18) 1501 1702 
DYDV (14) 2470 2272 ACXl (18) 1505 1706 
DZDV (14) 2474 2276 ACYl (18) 1511 1712 
GO (11) 2510 2312 RLTl (6) 1515 1716 
GOP (11) 2524 2326 ACZ2 (18) 1521 1722 
(M/F)I (-2) 2150 2350 ACX2 (18) 1525 1726 
(M/F)S (-2) 2154 2354 ACY2 (18) 1531 1732 

B-Reg. B-Reg. 
Switch Switch 

(2) TASEC (15) 0000 0200 (4) TASEC (15) 0000 0200 
PSI (0) 2414 2216 Tll (10) 0400 0202 
CRITZ (0) 2500 2302 Z4 (23) 0434 0236 
CHITY (0) 2504 2306 X4 (23) 0444 0246 • Nl (0) 2514 2316 Y4 (23) 0450 0252 
N2 (-8) 2520 2322 T3I (10) 0460 0262 
N3 (0) 2530 2332 TAUD (10) 0544 0346 
N4 (-7) 2534 2336 TAUl (10) 2404 2206 
CHIZP (0) 2550 2352 TAU3 (10) 2410 2212 

I CHIYP (0) 2554 2356 DT31P (10) 2454 2256 

• 
C-4 Changed 15 December 1967 



• Table C-3. Trailer Tape 2, AS-500 

Quantity (SCL) LVDC BTG Quantity (SCL) LVDC BTG 

B-Reg. TASEC (15) 0000 0200 B-Reg. TASEC (15) 0000 0200 
Switch TU (10) 0400 0202 Switch V (14) 0124 0324 

(1) T3I (10) 0464 0266 (3) F/M (6) 1144 1344 
CHIZ (0) 0001 0600 DZDV (14) 2464 2266 
CHIY (0) 0011 0610 DXDV (14) 2470 2272 
T2I (10) 0171 0770 DYDV (14) 2474 2276 
TAU 1 (10) 2404 2206 DYV (23) 2510 2312 
TAU 3 (10) 2410 2212 DXV (24) 2524 2326 
TCI (10) 2054 2254 (M/F)I (-2) 2150 2350 
TAU2 (10) 2175 2774 (M/F)S (-2) 2154 2354 

B-Reg. B-Reg. 
Switch Switch 

(2) TASEC (15) 0000 0200 (4) TASEC (15) 0000 0200 
CHIXB (0) 1500 1302 T3I (10) 0464 0266 

• CHIZB (0) 1504 1306 VT (14) 0130 0330 
K3 (1) 1514 1316 THETAT (0) 0550 0352 
K4 (-2) 1520 1332 1/RT (-22) 0170 0370 
Kl (1) 1530 1332 GT (5) 0574 0376 
K2 (-1) 1534 1336 CHIY (0) 0011 0610 
PSI (0) 2414 2216 T2I (10) 0171 0770 
CHIX4 (0) 2550 2352 PSI (0) 2414 2216 
CHIZ4 (0) 2554 2356 (M/F)S (-2) 2154 2354 

B-Reg. 
Switch 

(1) TASEC (15) 0000 0200 
GZ (4) 0060 0260 
GX (4) 0064 0264 
GY (4) 0070 0270 
ZDDV (4) 0504 0306 
XDDV (4) 0510 0312 
YDDV (4) 0514 0316 
ZDDD (4) 0520 0322 
XDDD (4) 0524 0326 
YDDD (4) 0530 0332 

• 
Changed 15 December 1967 C-5/C6 
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APPENDIX D 

ASTEC FLIGHT INPUT DATA TABLES FOR FLIGHT PROGRAM VARIABLES 

It is not possible to make the ASTEC Flight Program completely compatible with all 
existing and future flight programs. However, it is possible to hold the necessary 
changes to a minimum. The following tables provide the location and description of 
the input data quantities which may change from one flight to another. If it becomes 
necessary to change any of these values they may be hand loaded or trailer tapes may 
be punched. 

Table D-1 will be used with AS-200 flight programs and Table D-2 with AS-500 programs . 

D-1 



t, Table D-1. AS-200 Input Quantities 
I 

N> Location Present Octal 
No. 

Mod, Sec, Loe Value 
Use Description Units Scaling 

1 1,04,242 000 000 200 S-IVB Cuff Off Discrete DIN Bit 5 N/A N/A 

2 1,04,243 000 200 000 S-IB Outboard Engine DIN Bit 14 N/A N/A 
Out Discrete 

3 1,04,244 000 400 000 S-IB Inboard Engine DIN Bit 15 N/A N/A 
Out Discrete 

4 1,04,245 400 000 000 S-IB Lift Off Discrete DIN Bit 24 N/A N/A 

5 1,04,251 000 200 000 S-IB Low Level Sense LVDA Interrupt Storage N/A N/A 
Interrupt Register (ISR) Bit 2 

6 1,04,252 001 000 000 S-IVB Cut Off L VDA ISR Bit 4 N/A N/A 
Interrupt 

7 1,04,253 002 000 000 S-IB Outboard Engine L VDA ISR Bit 5 N/A N/A 
Cut Off Interrupt 

s l 1,04,254 000 356 060 Time to Enter Orbit Nominal Value of 15 Quarter B25 
After S-IVB Cut Off seconds m-sec. 

0 s2 1,04,255 003 063 232 Time to Enter Orbit Nominal Value of 100 Quarter B25 
::r' 
§ After S-IVB Cut Off seconds m-sec. 

(Jq 
('0 
0.. 

9 1,04,257 000 117 272 Time to Issue Abort Nominal Value of 5 Quarter B25 
~ 
Cll to Orbit Command seconds 
~ 

m-sec. 

ll' after S-IB Cut Off 
'< (Abort Option 1) 
~ 1- AS-205 I co 
0) 

2- AS-206 00 

• • • 



• • • 
0 Table D-1. AS-200 Input Quantities (Continued) 
::r" 
!)) 

Location Present Octal ::s 
No. Use Description Units Scaling aq 

Value (D Mod, Sec, Loe 
0. 
t-' 
c.n 

10 1,04,260 003 063 232 Time to Issue Abort to Nominal Value of 100 Quarter B25 
~ 
~ Orbit Command After seconds m-sec. 
t-' S-IB Cut Off (Abort 
CD Option 2) a:, 
00 

11 1,04,262 312 230 000 DCS Mode Command DCS Mode Command 31 N/A N/A 
for Abort to Orbit 

12 1,04,306 000 117 272 Time Lift Off is Issued Nominal Value of 5 Quarter B25 
After GRR seconds m-sec. 

131 
1,04,307 004 175 010 Time LLS Issued After Nominal Value of 136. 9 Quarter B25 

Lift Off seconds m-sec. 

132 1,04,307 004 150 310 Time LLS Issued After Nominal Value of 135. 6 Quarter B25 
Lift Off seconds m-sec. 

141 1, 04, 310 000 140 646 Time OBCO Issued Nominal Value of 6.1 Quarter B25 
After LLS seconds m-sec. 

142 1, 04, 310 000 137 172 Time OBCO Issued Nominal Value of 6.0 Quarter B25 
After LLS seconds m-sec. 

15 1, 04, 320 022 231 656 Time for Option 36 to Nominal Value of 590. 3 Quarter B25 
Enter Orb. Mode for seconds m-sec. 
Repeatable Run 

162 1, 04, 323 001 431 516 Time to Cut Off Second Nominal Value of 50 Quarter B25 I t:, 1- AS-205 
S-IVB Burn After Enable seconds m-sec. 

I Switch Selector c:,., 2- AS-206 



tj Table D-2. AS-500 Input Quantities I 
,j::,,. 

No. 
location 

Present Octal Use Description Units Scaling 
Mod, Sec, I.oc 

1 1,04,242 000 000 200 S-IVB Cut Off Discrete DIN Bit 5 N/A N/A 

2 1,04,246 004 000 000 S-IC Cut Off Discrete DIN Bit 18 N/A N/A 

3 1,04,256 000 020 000 S-IC LLS Discrete DIN Bit 11 N/A N/A 

4 1,04,247 010 000 000 S-II Cut Off Discrete DIN Bit 19 N/A N/A 

5 1,04,245 400 000 000 S-IC Lift Off Discrete DIN Bit 24 N/A N/A 

6 1,04,252 001 000 000 S-IVB Cut Off Interrupt LVDA ISR Bit 4 N/A N/A 

7 1,04,251 000 200 000 S-IC LLS Interrupt L VDA ISR Bit 2 N/A N/A 

8 1,04,253 002 000 000 S-IC Cut Off Interrupt LVDA ISR Bit 5 N/A N/A 

9 1,04,250 004 000 000 S-II Cut Off Interrupt L VDA ISR Bit 6 N/A N/A 

10 1,04,255 003 063 232 Time to Enter Orbit Nominal Value of 100 Quarter B25 
After S-IVB Cut Off seconds m-sec. 

11 1,04,257 000 117 272 Time to Issue Abort to Nominal Value of 5 Quarter B25 
Orbit Command After seconds m-sec. 
S-IC Cut Off (Abort 
Option 1) 

• • • 
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(") Table D-2. AS-500 Input Quantities (Continued) 
::;-
§ 

oq 
(1) 

0. Location 
~ No. 

Mod, Sec, Loe 
Present Octal Use Description Units Scaling 

en 

~ 
~ 

12 1,04,260 003 063 232 Time to Issue Abort to Nominal Value of 100 Quarter B25 '< 
~ Orbit Command After seconds m-sec. c.o 
O':> S-IC Cut Off (Abort 00 

Option 2) 

13 1,04,263 232 620 000 DCS Mode Command DCS Mode Command 23 N/A N/A 
for Abort to Orbit 

14 1, 04, 311 000 415 656 Time Lift Off is Nominal Value of 17 Quarter B25 
Issued seconds m-sec. 

15 1,04,312 004 142 020 Time S-IC Cut Off is Nominal Value of 135.2 Quarter B25 

I After Lift Off seconds m-sec. 

16 1,04,313 013 245 344 Time S-II Cut Off is Nominal Value of 367. 7 Quarter B25 
Issued After S-IC seconds m-sec. 
Cut Off 

17 1,04,321 024 314 344 Time for Option 36 to Nominal Value of 658 Quarter B25 
Enter Orbital Mode for seconds m-sec. 
a Repeatable Run 

014 315 150 Time to Issue Lox/LH2 Nominal Value of Quarter B25 I 18 1,04,322 
Burner Malfunction DIN 400 seconds m-sec. 

t:, After the Burner Auto-
I matic System ARM en 

tJ Switch Selector 
I 

O':> 
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APPENDIX E 

PROGRAM PATCH PUNCH OPTION FORMAT 

A SWITCH REG 

CONTROL WORD FORMAT 

SIGN 1 2 3 4 5 6 7 8 9 10 11 12 

13 14 15 16 17 18 19 20 21 22 23 24 25 

BJBJBJEJG□□□□□□□□ 

B SWITCH REG 

INSTRUCTION DATA FORMAT 
SYL 1 

SIGN 1 2 3 4 5 6 7 8 9 10 11 12 

EJEJBBGG BG EJloP4 IJoP3 IJ 0nz I !0P1 I 

13 14 15 16 17 18 

Added 15 May 1968 

SYL 0 

19 20 21 22 23 24 25 

E-1/E-2 
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ACAPE 

ACME 

A/D 

ASTEC 

BCD 

CIU 

COD 

CST 

DCS 

DIN 

DOM 

DST 

EMR 

G and C 

GRR 

GRRA 

IBCO 

I/0 

LLS 

LVDA 

APPENDIX F 

ABBREVIATIONS AND ACRONYMS 

Aerospace Computer Automatic Program Evaluation 

Aerospace Computer Manual Exerciser 

Analog to Digital 

Aerospace System Test and Evaluation Complex 

Binary Coded Decimal 

Computer futerface Unit 

Crossover Detector 

Computer Single Step 

Digital Command System 

LVDC Discrete fu 

Data Output Multiplexer 

Data Adapter Single Step 

Error Monitor Register 

Guidance and Control 

Guidance Reference Release 

Guidance Reference Release Alert 

Inboard Engine Cutoff 

fuput/Output 

Low Level Sense futerrupt 

Launch Vehicle Data Adapter 

Changed 15 July 1968 F-1 



LSB 

LVDC 

ME 

MSB 

OBCO 

PIO 

PTC 

TLP 

F- 2 

Least Significant Bit 

Launch Vehicle Digital Computer 

Manual Exerciser 

Most Significant Bit 

Outboard Engine Cutoff 

An LVDC Machine Instruction (used to process input/output data) 

Programmable Test Controller 

Time of Liftoff 

Changed 15 July 1968 
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