APPENDIX A
FABRI-TEK MP12 INSTRUCTION SET

MEMORY REFERENCE INSTRUCTIONS

L
MNEMONIC OPERATION EXECUTION OPERATION
SYMBOL CODE TIME* DESCRIPTION
AND Y 0 Direct-3.0 LOGICAL AND. This instruction generates the logical pro-
Indirect-4.5 duct of the contents of memory location Y and the contents of
the accumulator, The result replaces the previous contents of
the accumulator. The bit stored in the link register is not af-
fected by the LOGICAL AND operation.
|
TAD Y 1 Direct-3.0 TWO'S COMPLEMENT ADD. This instruction generates the
Indirect-4.5 arithmetic sum of the contents of memory location Y and the
contents of the accumulator. The result replaces the previous
contents of the accumulator. If the operation produces a carry
from the most significant bit positicn, the link bit is
complemented.
ISZ Y 2 Direct-3.0 INCREMENT AND SKIP IF ZERO. This instruction adds one
Indirect-4.5 to the contents of memory location Y. If the result is zero the
next instruction in sequence is skipped. The contents of the
link register and accumulator are not affected by the INCRE-
MENT AND SKIP IF ZERO operation.
DCA Y 3 Direct-3.0 DEPOSIT AND CLEAR ACCUMULATOR. This instruction |
Indirect-4.5 copies the contents of the accumulator into memory location 1
Y and then clears the accumulator to zero. The bit stored in
the link register is not affected by the DEPOSIT AND CLEAR { 1
ACCUMULATOR operation. i
JMS Y 4 Direct-3.0 JUMP TO SUBROUTINE. This instruction copies the address il
Indirect-4.5 of the next instruction in sequence into memory location Y and
transfers program control 1o location Y+1, The contents of the ‘
link register and accumulator are not affected by JUMP TO ';
SUBROUTINE operation. I
) il
JMP Y 5 Direct-1.5 JUMP. This instruction transfers program control to location I ‘
Indirect-3.0 Y. The contents of the link register and accumulator are not “
affected by the JUMP operation. IR
i

[+ Time referenced in microseconds.




GROUP | OPERATE MICROINSTRUCTIONS

MNEMONIC
SYMBOL

OCTAL
CODE

EXECUTION
TIME*

OPERATION
DESCRIPTION

NOP

7000

3.0

NO OPERATION. This instruction performs no operation.

1AC

7001

3.0

INCREMENT ACCUMULATOR. This instruction adds one to the
contents of the accumulator and replaces the previous contents of
the accumulator with the result. If the operation produces a carry
from the most significant bit position, the link bit is complemented,

RAL

7004

ROTATE ACCUMULATOR AND LINK LEFT. This instruction
shifts the contents of the accumulator left one bit position. The bit
shifted out of bit position 00 is shifted into the link register and
the previous content of the link register is shifted into bit position
11.

RAR

7010

3.0

ROTATE ACCUMULATOR AND LINK RIGHT. This instruction
shifts the contents of the accumulator right one bit position. The
bit shifted out of bit position 11 is shifted into the link register
and the previous content of the link register is shifted into bit posi-
tion 0.

RTL

7006

ROTATE ACCUMULATOR AND LINK TWICE LEFT. This instruc-
tion is equivalent to two sequential RAL instructions.

RTR

7012

3.0

ROTATE ACCUMULATOR AND LINK TWICE RIGHT. This instruc- i

tion is equivalent to two sequential RAR instructions.

CML

7020

3.0

COMPLEMENT LINK. This instruction complements the bit stored
in the link register. The contents of the accumulator are not affect-
ed by the COMPLEMENT LINK operation,

CMA

7040

COMPLEMENT ACCUMULATOR. This instruction generates the
one's complement of the contents of the accumulator. The result

replaces the previous contents of the accumulator. The bit stored
in the link register is not affected by the COMPLEMENT ACCU-

MULATOR operation.

CLL

7100

CLEAR LINK. This instruction sets the content of the link regis-
ter to zero, The contents of the accumulator are not atfected by the
CLEAR LINK operation.

CLA

7200

3.0

CLEAR ACCUMULATOR. This instruction sets the contents of the
accumulator to zero. The bit stored in the link register is not affect-
ed by the CLEAR ACCUMULATOR operation.

*Time referenced in microseconds.

A-2

GROUP Il OPERATE MICROINSTRUCTIONS

MNEMONIC OCTAL EXECUTION OPERATION

SYMBOL CODE TIME* DESCRIPTION

HLT 7402 3.0 HALT. This instruction stops instruction execu-
tion. If the HALT instruction is combined with
other Group |l microinstructions, the HALT in-
struction is the last operation to be performed.

OSR 7404 3.0 OR SWITCH REGISTER. This instruction gener-
ates the logical sum of the contents of the accu-
mulator and the value set in the control panel
switches. The result replaces the previous con-
tents of the accumulator. The bit stored in the link
register is not affected by the OR SWITCH REG-
ISTER operation.

SKP 7410 3.0 Skip.

SNL 7420 3.0 Skipof L # 0.

SZL 7430 3.0 Skip if L =0,

SZA 7440 3.0 Skip if AC = 0.

SNA 7450 3.0 Skip if AC # 0.

SZA SNL 7460 3.0 Skip if AC =0, or L =1, or both,

SNA SZL 7470 3.0 Skipif AC#and L = 0.

SMA 7500 3.0 Skip if ACL 0.

SPA 7510 3.0 Skip if AC=20.

SMA SNL 7520 3.0 Skip if AC £.0, or L =1, or both,

SPA SZL 7530 3.0 Skip it AC=20and L=0.

SMA SZA 7540 3.0 skip if AC £ 0.

SPA SNA 7550 3.0 Skip if AC >0.

CLA 7600 3.0 Clear AC.

SZA CLA 7640 3.0 Skip if AC = 0, then clear AC.

SNA CLA 7650 3.0 Skip if AC # 0, then clear AC.

SMA CLA 7700 3.0 Skip if AC £ 0, then clear AC.

SPA CLA 7710 3.0 Skip if AC 2 0, then clear AC.

*Time referenced in microseconds.




APPENDIX B

INPUT-OUTPUT INSTRUCTIONS USASCII CHARACTER SET
MNEMONIC | OPER.| EXECUTION OPERATION OCTAL CHARACTER ASCHl TELETYPE  KEY OR KEY |
SYmMBOL | CODE TIME* DESCRIPTION CODE NAME CHARACTER CHARACTER COMBINATIONS
10TY 6 3.0 INPUT-OUTPUT TRANSFER. The input-output 220 Null/idle NULL -— CTRL @
function specified by the least significant three 201 Start of Message SOM e CTRL A I
bits of Y is performed with respect to the device '
addressed by the most significant 6 bits of Y Sl Endect Address o - CIRLD
(000g £ ¥ £777g). 203 End of Message EOM = CTRL C
204 End of Transmission EOT - CTRL D
205 Who Are You WRU - CTRL E
206 Are You RU - CTRL F
| 207 Audible Signal BELL - CTRL G
210 Format Eftector FE - CTRL H
INTERRUPT INSTRUCTIONS 211 Horizontal Tabulation H TAB --- CTRL |
212 Line Feed LF .- CTRL J
213 Vertical Tabulation V TAB — CTRL K
MNEMONIC | OCTAL EXECUTION OPERATION 214 Form Feed FF - CTARL L |
SYMBOL CODE TIME* DESCRIPTION 215 Carriage Return CR s CTRL M
216 Shift Out SO - CTRL N
10N 6001 3.0 TURN INTERRUPTS ON. This instruction enables 217 shift In st - CTRL O
the interrupt system after a one instruction delay. |
220 Device Control Reversed DCo = CTRL P
10F 6002 3.0 TURN INTERRUPTS OFF. This instruction dis- tor-Data LingEscape
ables the interrupt system. 221 Device Control ON DC1 - CTRL Q
222 Device Control (TAPE) ON DC2 - CTRL R
SPL 6004 3.0 SKIP.IF POWER.LOW. This |n5truct!Dn cayses the 223 Device Control OFF De3 AN GTRL S
next instruction in sequence to be skipped if the .
power low signal from the power supply is asserted. 224 Device Control (TAPE) OFF DG4 - CTRL T
225 Error ERR - CTRL U
CON 6774 3.0 TURN LINE FREQUENCY CLOCK ON. Enables 226 Synchronous Idle SYNC s GTRL V
the line frequency clock in the optional power sup- ) .
ply module. When enabled, the clock will generate o Lagical Endiof Me‘?'a LEM i GITREW
a processor interrupt each 16 2/3 milliseconds 230 Separator, Information S0 - CTRL X
until disabled. 231 Separator, Data Delimiters 51 - CTRL Y
232 Separator, Words s2 - CTRL Z i
COF 6772 3.0 TURN LINE FREQUENCY CLOCK OFF. Dis- |
ables the line frequency clock. 233 Separator, Groups s3 - SHIFT CTRL K i
234 Separator, Records S4 - SHIFT CTRL L
sCD 6771 3.0 SKIP ON CLOCK DONE AND CLEAR INTER- 235 Separator, Files S5 - SHIFT CTRL M I
RUPT. The next instruction in sequence is skipped 235 Separator, Misc S6 o SHIFT CTRL N |
if the line frequency clock has generated an inter- ' o
rupt request. 237 Separator, Misc, S7 -— SHIFT CTRL O
240 Space SP Space Space Bar
241 Exclamation Point ! 1 SHIET ! ;
242 Quotation Marks L . SHIFT " |
243 Number Sign # SHIFT # !
*Time referenced in microseconds. 244 Dollar Sign $ 3 SHIFT § il
(CONTINUED)
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OCTAL CHARACTER ASCN TELETYPE KEY OR KEY OCTAL CHARACTER ASCII TELETYPE KEY OR KEY
CODE NAME CHARACTER CHARACTER COMBINATIONS CODE NAME CHARACTER CHARACTER COMBINATIONS
245 Percent Sign % % SHIFT % 320 Letter P P P P
246 Ampersand & & SHIFT & 321 Letter Q Q Q Q
247 Apostrophe . ' SHIFT * 322 Letter R R R R
250 Parenthesis, Beginning { ( SHIFT ( 323 Letter S [ s 3
251 Parenthesis, Ending ) ) SHIFT ) 324 Letter T T T T
252 Asterisk N . SHIFT * 325 Letter U u u U
253 Plus Sign + 5 SHIFT + 326 Letter v v v v
254 Comma . ' ' 327 Letter W w w w
255 Hyphen - - - 330 Letter X X X X
256 Period . . . 331 Letter Y v ¥ v
257 Virgule 4 / / 332 Letter Z z z z
260 Numeral 0 4 E . 333 Bracket, Left C C SHIFT K
261 Numeral 1 1 1 1 334 Reverse Virgule X \ SHET L
262 Numeral 2 2 2 2 335 Bracket, Right 1 1 o
£83 Nymeral 3 3 i = 336 Up Arrow T T SHIFT N
264 Numeral 4 4 4 4 337 Left Arrow i o SHIFT O
265 Numeral 5 5 5 5 340 through 374 are not available
266 Numeral § & o 8 375 Unassigned Gontrol 1 - AT MOGE
267 NUmeral'7 i i 7 376 Not Avallable
270 Numeral 8 8 8 8 377 Rub Out DEL - T
271 Numeral 9 9 9 9
272 Colon
273 Semicolon H H .
274 Less Than L < SHIFT <
275 Equals = = SHIFT =
276 Greater Than > > SHIFT >
277 Interrogation Point ? ? SHIFT ?
300 At @ @ SHIFT @
301 Letter A A A A
302 Letter B B B B
303 Letter C c c C
304 Letter D D D D
305 Letter E E E E ‘
306 Letter F F F: F
307 Letter G G G G
310 Letter H H H H
311 Letter | | ] 1
312 Letter J J J J
313 Letter K K K K
314 Letter L L b L
315 Letter M M M M
316 Letter N N N N
317 Letter O 0 o o]
(CONTINUED)
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APPENDIX D
APPENDIX C POWERS OF TWO
|
USASCII CHARACTER CODES 20 5 2-n
1 010
2 105
4 2025
8-BIT CODE 8-BIT CODE 8 3 0125
CHARACTER (IN OCTAL) CHARACTER (IN OCTAL) 16 4 00625
32 5 003125
64 6 0015625
128 7 00078125
i o ! i 256 8 0003 906 25
B 3 ) 2 512 9 0001 953 125
c 303 # 243 1024 10 0000 976 562 5
D 304 $ 244 2048 11 0 000 488 281 25
E 305 % 245 4096 12 0000 244 140 625
F 306 & 246 8192 13 0000 122 070 312 5
G 307 . 247 16 384 14 0 000 061 035 156 25
H 310 ( 250 32768 15 0 000 030 517 578 125
I 311 ) 251 85536 16 0000 015 258 789062 5
7 15 : e 131 072 17 0 000 007 629 394 531 25
K 313 & 253 262 144 18 0 000 003 814 697 265 625
N Sd 5 524 288 19 0 000 001 907 348 632 812 5
7 A5 ! S 1048 576 20 0 000 000 953 674 316 406 25
2097 152 21 0 000 000 476 837 158 203 125
N 316 i 256 4194 304 22 0 000 000 238 418 579 101 562 5
0 317 / 257 8388 608 23 0 000 000 119 209 289 550 781 25
b 320 : 272 16 777 216 24 0 000 000 059 604 644 T75 390 625
Q 321 : 273 33 554 432 25 0 000 000 029 802 322 387 695 312 5
R 322 < 274 67 108 864 26 0 000 000 014 901 161 193 847 656 25
5 323 = 275 134 217 728 27 0 000 000 007 450 580 596 923 828 125
T 324 > 276 268 435 456 28 0 000 000 003 725 290 298 461 914 062 5 i
U 305 2 277 536 870 912 29 0 000 000 001 862 645 149 230 957 031 25
v age § 500 1 073 741 824 30 0 000 000 000 931 322 574 615 478 515 625
W — E 55 2 147 483 648 31 0 000 000 000 465 661 287 307 739 257 812 5
X 330 ~ 334 4 294 967 296 32 0 000 000 000 232 B30 643 653 869 628 906 25
8 589 934 592 33 0 000 000 000 116 415 321 826 934 814 453 125
Y 331 i 335 17 179 869 184 34 0 000 000 000 058 207 660 913 467 407 226 562 5
z 332 ) 336 34 359 738 368 35 0 000 000 000 029 103 830 456.733 703 613 281 25
— 387 68 710 476 736 36 0 000 000 000 014 551 915 228 366 851 BO6 640 625
0 260 137 438 953 472 37 0 000 000 000 007 275 957 614 183 425 903 320 312 5
1 261 Leader/Trailer 200 274 877 906 944 38 0 000 000 000 003 637 978 80T 091 712 951 660 156 25
> 262 tinaEond 212 549 755 813 888 39 0 000 000 000 001 818 989 403 545 856 475 830 078 125
3 263 Carriage-Return 215 1099 511 627 776 40 0 000 000 000 000 909 494 701 772 928 237 915 039 062 5
4 264 Space 240 2199 023 255 552 41 0 000 000 000 000 454 T47 350 886 464 118 957 519 531 25
g - i s 4398 046 511 104 42 0 000 000 000 000 227 373 675 443 232 059 478 759 765 625
i - i i 8 796 003 022 208 43 0 000 000 000 000 113 686 837 721 616 029 739 379 882 812 5
7 267 alt-mode 375 17 592 186 044 416 44 0 000 000 000 000 056 843 418 860 808 014 869 689 941 406 25
35 184 372 088 832 45 0 000 000 000 000 028 421 709 430 404 007 434 844 970 703 125
3 270 ostape 233 70 368 744 177 664 46 0 000 OO0 000 000 014 210 854 715 202 003 717 422 485 351 562 5
9 271 140 737 488 355 328 47 0 000 000 000 000 007 105 427 357 601 001 858 T11 242 675 781 25
281 474 976 710 656 48 0 000 000 000 000 003 552 713 678 800 500 929 355 621 337 890 625
562 949 953 421 312 49 0 000 00D 000 000 001 776 356 839 400 250 464 677 810 668 945 312 5
1 125 899 906 842 624 50 0 000 000 000 00D 000 BBB 178 419 700 125 232 338 905 334 472 656 25
2 251 799 813 685 248 51 0 000 000 000 000 000 444 089 209 850 062 616 169 452 667 236 328 125
4 503 599 627 370 496 52 0 000 000 000 000 000 222 044 604 925 031 308 084 726 333 618 164 062 5
9 007 199 254 740 992 53 0 000 000 000 000 000 111 022 302 462 515 654 042 363 166 809 082 031 25
18 014 398 509 481 984 54 0 000 000 000 000 000 055 511 151 231 257 827 021 181 583 404 541 015 625
16 028 797 018 963 968 55 0 000 000 000 000 000 027 755 575 615 628 913 510 590 791 702 270 507 812 5
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APPENDIX E o 1 2 31 4 5 & 71 o t 2 3 4 5 & 1
OCTAL-DECIMAL CONVERSION TABLE 20 | 1024 12000 |1024 1025 1026 1027 1028 1029 1030 1031| [2400] 1280 1281 1282 1283 1284 1285 1206 1287
o | 1533 20101032 1033 1034 1035 1036 1037 1038 1039 2410/ 1288 1289 1290 1291 1292 1293 1294 1295
!ﬂ'.“ (Decimal) | 2020|1040 1041 1042 1043 1044 1045 1046 1047 2420{ 1296 1297 1298 1290 1300 1301 1302 1303
0 1 2 3 4 S5 6 71 o 1 2 3 a4 5 & 1¥F 20301048 1049 1050 1051 1052 1053 1054 1055 2430/ 1304 1305 1306 1307 1308 1309 1310 1311
- 2040|1056 1057 1058 1053 1060 1061 1062 1063 24401312 1313 1314 1315 1318 1317 1318 1319
W“m . 0000 |0000 0001 0002 0003 0004 0005 0006 0007 0400 |0256 0257 0258 0259 0260 0261 0262 028 2050 | 1084 1065 1066 1067 1088 1069 1070 1071 2450|1320 1321 1322 1323 1324 1325 1326 1327
o | osh 0010 |0008 0009 0010 0OLL 0012 0013 0014 0015 0410|0264 0265 0266 0267 0268 0269 0270 027j|)xtal Decimal  |2080|1072 1073 1074 1075 1076 1077 1078 1078 2460( 1328 1320 1330 1331 1332 1333 1334 1335
(Octel) | (Degimef) | 0020 [0016 0017 0018 D019 0020 0021 0022 0023 0420 [0272 02713 0274 0275 0276 0277 0278 021 . 4096 2070|1080 1081 1082 1083 1084 1085 1086 1087 2470|1336 1337 1338 1339 1340 1341 1342 1343
0030 j0024 0025 0028 0027 0028 0029 0030 0031 0430|0280 0281 0282 0283 0284 0285 g::: gzlr - 8192
0040 {0032 0033 0034 0035 0036 0037 0038 0039 0440 (0288 0289 0230 0291 0292 0293 205 - 12288 2100|1088 1089 1090 1091 1092 1093 1094 1095 2500|1344 1345 1346 1347 1348 1349 1350 1351
Octal Dacimal | Doqo (00dd 003 0050 0051 0032 0053 004 0033| | eso|o10e 0305 0308 0307 0308 0309 0310 03O0 16384 (2110|1056 1007 1098 1039 1100 1IOI 1102 1103] 2510|1352 1353 1354 1355 1356 1357 1358 1350
10000- 4096|0070 0056 0057 0058 0059 0060 00GL 0062 0063| | 0470|0312 0313 0314 0315 0316 0317 0318 050000 -20480 (21201104 1105 1106 10T 1108 1108 1110 1111} 2520|1360 1361 1362 1363 1364 1365 1366 1367
20000 8192 - 24576 213011112 1113 1114 1115 1116 1117 1118 1119 2530(1368 1369 1370 1371 1372 1373 1374 1375
30000 - 12288 0100 |0064 0065 00G6 0067 008B 006D 0070 0071 0500 0320 0321 0322 0323 0324 0325 0326 03y 0000 - 28672 214011120 1121 1122 1123 1124 1125 1126 1127| 2540|1376 1377 1378 1379 1380 1381 1362 1383
40000 - 16384 0110|0072 0073 0074 0075 0078 0077 0078 0079 0510|0328 0329 0330 0331 0332 0333 0334 033 215011126 1129 1130 1131 1132 1133 1134 1135 2550(1384 1385 1386 1367 1388 1389 1390 1391
50000 . 20480 0120|0080 0081 0082 0083 0084 0085 00BS 08T 0520 0336 0337 0338 0339 0340 0341 0342 034 21601138 1137 1138 1139 1140 1141 1142 1143 2560|1362 1393 1394 1395 1396 1397 1398 1399
60000 - 24576 0130 (0088 0089 0090 0091 0092 0093 0094 0095 0530|0344 0345 0346 0347 0348 0349 0350 03 21701144 1145 1146 1147 1148 1149 1150 1151 2570|1400 1401 1402 1403 1404 1405 1408 1407
70000 - 20672 0140|0088 0097 0008 0099 0100 0101 0102 0103 0540 (0352 0353 0354 0355 0356 0357 0358 035
01500104 0105 0108 0107 0108 0109 0110 0111 0550 0360 0361 0362 0363 0364 0365 0366 04 32001152 1153 1154 1155 1156 1157 1158 1159 2600(1408 1409 1410 1411 1412 1413 1414 1415
0160 (0112 0113 0114 0115 ONiG 0117 0118 0119 0560|0368 0369 0370 0371 0372 0373 0IT4 0315 2210|1160 1161 1162 1163 1164 1165 1166 1167 2610(1416 1417 1418 1419 1420 1421 1422 1423
0170 0120 0121 0122 0123 0124 0125 0128 0127 0570 (0376 0377 0378 0379 0380 0381 0382 038 2220 (1168 1169 1170 1171 1172 1173 1174 1175 2620|1424 1425 1426 1427 1428 1429 1430 1431
2230 | 1176 1177 1178 1179 1180 1181 1182 1183 2630|1432 1433 1434 1435 1436 1437 1438 1439
02000128 0129 0130 0131 0132 0133 0134 0135 0600|0184 0385 0386 0367 0388 0389 0330 039 22401184 1185 1186 1187 1188 1189 1190 1191 2640 | 1440 1441 1442 1443 1444 1445 1446 1447
02100136 0137 0138 0139 0140 0141 0142 0143 0610|0392 0393 0394 0395 0396 0397 0398 03y 2250|1192 1193 1194 1195 1196 1197 1188 1199 2650 | 1448 1449 1450 1451 1452 1453 1454 1455
0220|0144 0145 0146 0147 0148 0149 0150 0151 0620 0400 0401 0402 0403 0404 0405 0408 0407 2260|1200 1201 1202 1203 1204 1205 1206 1207 2660| 1456 1457 1458 1459 1460 1481 1462 1463
23010192 D53 1ot 0128 OLee O O e o) ooy s T asy ouis T 2270|1208 1209 1210 1211 1212 1213 1214 1215)  |2670|1464 1465 1466 1467 1468 1469 1470 1471
1 ol o1
025010168 0189 0170 0171 0172 0173 0174 OLTS 0850|0424 0425 0426 0427 0428 0429 0430 043
02000178 0177 0175 0170 0160 0181 0182 0183 | | 0860|0432 0433 0434 0435 D438 CAIT 0438 04X A 1o to 110 131 1M1 ama| ) IATA TN ATA TS TATE AT 178 AT
0270|0104 0185 0186 0187 0188 0189 0150 0191 0670|0440 0441 0442 0443 0444 0445 0446 044 1230 1231 2710|1480 1481 1462 1483 1484 1485 1486 1487
;::g :;2: ::::lt ::2; :ifg :::: :::'; ::3: 1239 2720|1488 1489 1490 1491 1492 1493 1484 1495
48 044D 0450 0451 0452 D453 0454 045 1247 2730|1496 1497 1498 1499 1500 1501 1502 1503
O N L o e | it 022 odia oisd e oees £8 23401248 1249 1250 1251 1252 1253 1254 1255| |2740|1504 1505 1506 1507 1508 1508 1510 1511
0320|0200 0209 0210 0211 0212 G213 0214 0215 0720|0464 0485 0466 D4ET 0468 0469 04TO 047 2350 (1256 1257 1258 1258 1260 1261 1262 1263 2750|1512 1513 1514 1515 1516 1517 1518 1519
0330|0216 0217 0218 0219 0220 0221 0222 0223 0730|0472 0473 0474 04T5 0476 0477 0478 047 2360|1264 1285 1266 1267 1268 1269 1270 1271 2760(1520 1521 1522 1523 1524 1525 1526 1527
0340|0224 0225 0228 0237 0228 0220 0230 0231 0740|0480 0481 0482 0483 0484 0485 0466 0487 2370|1272 1273 1274 1275 1276 1277 1278 12719 2770[1528 1529 1530 1531 1532 1533 1534 1535
0350|0232 0233 0234 0235 0238 0237 0238 0239 0750|0488 0489 0400 0491 0492 0403 0494 0493
03600240 0241 0242 0243 0244 0245 0246 0247 0760|0406 0497 0488 0499 0500 0501 0502 0503
03700248 0240 0250 0251 0252 0353 0254 0255 0770] 0504 0505 0508 0507 0508 0509 0510 0511 4 ei % % @ 5 . 74 & L 3 3 & = & &
3000 | 1536 »
i i 00011536 1537 1538 1539 1540 1541 1542 1543 3400|1792 1793 1794 1795 1796 1797 1798 1799
€ 1 T & 4 & 8 1% o 1 2 3 4 s ¢ g | o 3010 (1544 1545 1546 1547 1548 1549 1550 1551 34101800 1801 1802 1803 (804 1805 1806 1807
it loctol) | (Docimaly |3020[1552 1553 1554 1555 1556 1557 1558 1559 3420|1808 1809 1810 1811 1812 1813 1814 1815
0512 10000512 0513 0514 0515 0516 0517 0518 0519 1400 | 0768 0769 0770 0771 0172 0713 0774 0775 30301560 1561 1562 1563 1564 1565 1566 1567 3430|1816 1817 1818 1819 1820 1821 1822 1823
- fo 1010|0520 0521 0522 0523 0524 0525 0526 0527 1410 [0776 0777 0778 0779 0780 0781 0782 0703 3040|1568 1569 1570 1571 1572 1573 1574 1575 34401824 1825 1826 1827 1828 1829 1830 1831
(o’;-"-n ml?_’,., As0onin a0 Y B g::: :g:; gfg 1420 (0784 0785 0786 0787 0788 0T83 0790 OT4) 3050|1576 1577 1578 1579 1580 1581 1582 1583 3450(1832 1833 1834 1835 1836 1837 1838 1839
103010536 0537 058 0539 O 1430|0192 0793 0794 0795 0738 0797 0798 07 3080 (1584 1585 1586 1587 1588 1589 1590 1591 3460( 1840 1841 1842 1843 1844 1845 1846 1847
10054 oty 0318 04T (0348 0a0Y DAR00WL1 | 1eda[08%0 OROL OBOZ 60 Daes gen: rdns 3070 (1592 1593 1594 1595 1596 1597 1508 1599(  |3470|1848 1849 1850 1851 1852 1853 1854 1855
1050|0552 0553 0554 0555 0556 g:; 03¢ 0350 1450 [ 0808 0809 0810 0811 gg g:;: m; ::ls
1060|0560 0561 0562 0583 0564 1460 | 0816 0817 0818 0819 1 23
3100 (1600 1601 1602 1603 1604 1605 1606 1607 3500|1856 1857 1858 1859 1860 1861 1862 1863
107019389 /0399..0370. 0571, @512 014 OS14 0875) | 14700824 d25; 0016 0817 0028 08z8 9930 ERL 31101608 1609 1610 1611 1612 1613 1614 1615  |3510(1864 1865 1866 1867 1868 1869 1870 1871
1100|0576 0577 0578 0579 0580 0381 0362 0563 0834 0835 0836 0837 0838 043 3120(1616 1617 1618 1619 1620 1621 1622 1623 3520|1872 1873 1874 1875 1876 1877 1878 1879
1110|0584 0585 0586 0567 0588 0580 0590 0591 :3,?3 8:2.’, S i 3:43 0844 0845 0846 0847 3130|1624 1625 1626 1627 1628 1629 1630 1631 3530|1880 1881 1882 1883 1884 1885 1886 1887
1120|0592 0593 0594 0595 0506 0597 0598 0599 1520|0848 0849 0850 0851 0852 0853 0854 085S 81401832 1633 1634 1635 1636 1637 1638 1639 35401888 1889 1890 1891 1892 1893 1894 1895
1130|0800 0801 0602 0603 0604 0805 0806 0607 1530|0856 0857 0858 0859 0860 0861 0862 0863 3150|1840 1641 1642 1843 1644 1645 1646 1647 3550|1896 189T 1898 1899 1900 1901 1902 1903
1140/ 0608 0609 0610 0611 0612 0813 0614 0815 1540|0864 0865 0866 0867 0868 0869 0870 0871 3160|1648 1649 1650 1651 1652 1653 1654 1655 35601904 1905 1906 1907 1908 1909 1910 1911
1150 | 0616 0617 0618 0619 0620 0621 0622 0423 1550|0872 0873 0874 0875 0876 0877 0878 0879 3170|1656 1657 1658 1659 1660 1661 1662 1663 3570|1912 1913 1914 1815 1916 1917 1918 1919
1160/ 0624 0625 0626 0827 0628 0829 0830 0831 1580|0880 0881 0882 0883 0884 0885 0886 08U
1170|0632 0633 0634 0835 0636 0837 0638 0639 1570|0888 0889 0830 0891 0892 0893 0894 0895| 3200 |1684 1665 1666 1667 1668 1869 1670 1671 8600|1920 1921 1922 1923 1924 1925 1926 1927
3210|1672 1673 1674 1675 1676 1677 1678 1679 3610(1928 1929 1930 1931 1932 1933 1934 1935
1200|0640 0641 0642 0843 0644 0645 0646 0847 1600 (0896 0897 0398 0839 0900 0901 0302 0903 3220 {1680 1681 1682 1683 1684 1685 1686 1687 3620|1936 1937 1938 1939 1940 1941 1942 1943
1210/ 0648 0849 0650 0851 0652 0653 0654 0635 1610|0904 0305 0306 0907 0908 0309 0910 0911 3230 (1688 1689 1690 1691 1692 1693 1694 1695 3630 (1944 1945 1946 1947 1948 1949 1950 1951
:;:g ::2 ml g::: mg mg g; :::: g:g: ::;g g;; ::;T 2;; mss r':lz: (:.;1215 ::lz: f::;: 3240|1696 1697 1698 1699 1700 1701 1702 1703 3640|1952 1953 1954 1955 1956 1957 1958 1959
o Rotoiedafbor o B e floadiceit e 1030 19920, 0921, 09220029 (924 (913 0936 AF 3250 |1704 1705 1706 1707 1708 1709 1710 1711 3650 (1060 1961 1962 1963 1964 1965 1966 1967
L | oias oaas Beat' O8s3" oext sees Toens neer B o L I s 3260|1712 1713 1714 1715 1716 1TIT 1T18 1719 3660 (1968 1969 1970 1971 1972 1973 1974 1975
Tiac okss. caws ‘sies oss1! dess (0853 D494 GEEE 660, 034 Cals- Co48 0813 DO{a- L¢s 0950 o0l 32701720 1721 1722 1723 1724 1725 1726 1727 36701976 1977 1978 1979 1980 1981 1982 1983
1270|0896 0697 0098 0639 0700 0701 0702 0703 1670 (0952 0953 0934 0935 0958 0957 0958 0850 3300|1728 1729 1730 1731 1732 1733 1734 1735 3700|1984 1985 1986 1987 1988 1989 1990 1991
1360] 0704 0705 0708 0707 0708 0708 0TH0 0711 1700 |0960 0961 0962 0963 0964 0965 0966 0967 3310 (1736 1737 1738 1739 1740 1741 1742 1743 37101992 1993 1994 1995 1996 1997 1998 1999
1310{ 0712 0713 0714 OTIS 0716 0717 OTIB 0719 1710 (0968 0969 0970 0971 0972 0973 0974 0975 3320 (1744 1745 1746 1747 1748 1749 1750 1751 3720|2000 2001 2002 2003 2004 2005 2006 2007
1320{0720 0721 0722 0723 0724 0725 0726 0727 1720 |0976 0977 0978 0979 0980 0981 0982 0903 33301752 1753 1754 1755 1756 1757 1758 1759 3730|2008 2009 2010 2011 2012 2013 2014 2015
1330|0728 0729 0730 0731 0732 0733 0TM 0735 1730 0384 0985 0986 0987 0988 0989 0990 0991 33401760 1761 1762 1763 1764 1765 1766 1767 37402016 2017 2018 2019 2020 2021 2022 2023
1340(0736 0737 0738 0739 0740 0141 0742 0743 1740 |0992 0993 0994 0995 0998 0997 0998 0999 3350|1768 1769 1770 1771 1772 1713 1774 1775 3750|2024 2025 2026 2027 2028 2020 2030 2031
1350|0744 0745 0746 0747 01748 0749 0750 0751 1750 |1000 1001 1002 1003 1004 1005 1006 1007 3360|1776 1777 1778 1779 1780 1781 1782 1783 3760|2032 2033 2034 2035 2036 2037 2038 2039
1380|0752 0753 0754 0755 07568 0757 0758 0759 1760 1008 1009 1010 1011 1012 1013 1014 1015 33701784 1785 1786 1787 1788 1789 1790 1791 3770|2040 2041 2042 2043 2044 2045 2046 2047
1370/ 0760 0781 0762 07€3 0184 0765 0766 0767 1770 1016 1017 1018 1019 1020 1021 1022 102)
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6000 | 3072

6000 | 3072 3073 3074 3075 3076 3077 3078 3079 6400 33
1o to 28 3320 3330 3331 3332 3333 3334 3335
6777 | asgs 0010|3080 3031 3082 3083 3084 3085 3086 3087 6410] 3336 3337 3338 3330 3340 3341 3342 3343
(Octal) | (Dacimgyy 50203088 3089 3090 3091 3092 30893 3094 3095 6420( 3344 3345 3346 3347 3348 3349 3350 3351
6030|3096 3097 3008 3099 3100 3101 3102 3103| [6430( 3352 3353 3354 3355 3356 3357 358 3359
6040|3104 3105 3106 3107 3108 3109 3110 3111 6440| 3360 3381 3362 3363 3364 3365 3366 3387
Octal Docimg] |0030(3112 3113 3114 3115 3116 3117 3118 3119 6450| 3368 3369 3370 3371 3372 3373 334 3315
s 10000- 4096 6060|3120 3121 3122 3123 3124 3125 3126 3127 (6460|3376 3377 3378 3379 33/O 3381 3382 3383
6070|3128 3129 3130 3131 3132 3133 3134 3135 6470| 3384 3385 3386 3387 3388 3389 3390 3391

[0 1 3 3 4 s 6 1 2 1 2z 3 4 5 8

000 | 20e 4000|2048 2049 2080 2051 2052 2053 2054 2055|  [4400(3304 2305 2308 2307 2308 2R 4
1o to 4010|2058 2057 2050 2050 2080 2081 2082 2083| |4410(2312 2313 2314 2315 2316 2317 2318
e | at39  |4020] 2084 2085 2088 2067 2068 2060 2070 2071| |4620(3320 2321 3333 2323 234 233 232
(o | Doy |4030] 2072 2073 2074 2075 2078 2077 2078 2078  |4430(2338 2320 2330 2331 2388 A% 20
4040] 3000 2081 2082 2083 2084 2085 2088 2087|  |4440|2336 2357 3338 3330 2340 21 2343

050l 2088 2080 2000 2091 2092 2093 2004 2005|  |4450(2344 2345 2346 2347 218 2349 2350
Ocial Decimal |g0a0 2008 2097 2098 2000 2100 2101 2103 3103  |4480|2353 2953 23534 2355 2356 2357 2350
. 4096 4070|3104 2105 2108 2107 2108 2109 2110 2111|  [4470(2360 2361 2362 3363 2364 2365 3388

10000

20000 - 8192

30000 - 12268 4100{ 2112 2113 2114 2115 2116 2117 2118 2119 4500|2368 2360 2370 2371 2372 2373 2374
2122 2123 2124 2125 2126 2127 4510|2376 2377 3376 2370 2380 2381 2382

40000 - 16384 4110( 2120 2121

50000 - 20480 4120{ 2128 2129 2130 2131 2132 2133 2134 2133 4520|2384 2385 2366 2387 2388 2389 2360

60000 - 24576 4130] 2138 2137 2138 2139 2140 2141 2142 2143 4530|2302 2393 2304 2395 2306 2367 2308
2150 2151 4540(2400 2401 2402 2403 2404 2405 234068

70000 - 28672 4140 2144 2145 2148 2147 2148 2149
4150| 2152 2153 2154 2155 2158 2157 2158 2150 4550|2408 2400 2410 2411 2412 2413 2414

4160 2160 2161 2162 2183 2164 2165 2186 2167 4560|2416 2417 2418 2419 2420 2421 2422
4170 2188 2169 2170 2171 2172 2173 2174 2175 4570|2424 2425 2426 2427 2428 2420 2430

30000 - 12288 8100 | 3136 3137 3138 3139 3140 3141 3142 3143 8500 33
92 3393 3304 3395 3396 3397 3398 1309
m-;gi:; :E;g 3144 3145 3146 3147 3148 3149 3150 3151 6510( 3400 3401 3402 3403 3404 3405 3406 3407
50000:24576 1o g::: 3153 3154 3155 3156 3157 3158 3159 6520 3408 3409 3410 3411 3412 3413 3414 3415
S Hbp 161 3162 3163 3164 3165 3166 3167 6530 3416 3417 3418 3419 3420 3421 3422 3423
-28672 3168 3169 3170 3171 3172 3173 3174 NT5 6540| 3424 3425 3426 3427 3428 3420 3430 3431
:::g ;::: :177 3178 3179 3180 3181 3182 3183 6550 3432 3433 3434 3435 3436 3437 3438 3439
] B 185 3186 3187 3188 3189 3190 3191 6560| 3440 3441 3442 3443 3444 3445 3446 3447
102 3193 3194 3195 3196 3197 3198 3189 8570| 3448 3449 3450 3451 3452 3453 3454 3455

6200 | 3200 3201 3202 3203 3204 3205 3206 3207 8600 3456 1457 34
58 3459 3460 3461 3462 3463
::;g :::J: :g‘l}g :::: ::]11 3212 3213 3214 3215 8610| 3464 3465 3468 3467 3468 3460 3470 4TI
el b 9 3220 3221 3222 3223 8620 3472 3473 3474 3475 3476 34TT 3478 3479
224 3225 3226 3227 3228 3220 3230 3231 6630| 3480 3481 3482 3483 3484 3485 3486 3487
6240 13232 3233 3234 3235 3236 3237 3238 3239, 6840|3488 3489 3490 3491 3492 3493 3494 3495
6250 | 3240 3241 3242 3243 3244 3245 3246 3247 8650| 3496 3497 3408 3489 3500 3501 3502 3503
8260 (3248 3249 3250 3251 3252 3253 3254 3255 8660| 3504 3505 3506 3507 3508 3508 3510 3511
8270 (3256 3257 3258 3259 3260 3261 3262 3263 6670 3512 3513 3514 3515 3516 3517 3518 3519

4200{ 2176 2177 2178 2179 2180 2181 2182 2183 4600 (2432 2433 2434 2435 2438 2437 2438
4210 2184 2185 2186 2187 2188 2189 2190 2181 4610 (2440 2441 3442 2443 2444 2445 2440
4220| 2192 2193 2194 2195 2198 2197 2198 2199 4820 (2448 2440 2450 2451 2453 2433 2454
4230| 2200 2201 2202 2203 2204 2205 2206 2207 4030 (2456 2457 2456 2450 2460 2461 2462
4240| 2208 2209 2210 2211 2212 2213 2214 2215 4640|2404 2465 2466 2467 2468 2480 2470
4250| 2216 2217 2218 2219 2220 2221 2222 2223 4850|2472 2473 2474 2475 2478 2477 2478
4260 2224 2225 2226 2227 2228 2220 2230 2231 4680|2480 2481 2482 2463 2484 2485 2488
a270| 2232 2233 2234 2235 2236 2237 2238 2230 4870|2488 2480 2490 2491 2492 2493 2404

4300( 2240 2241 2242 2243 2244 2245 2246 2247 4700| 2496 2497 2408 2409 2500 2501 2502
4310|2248 2249 2250 2251 2252 2253 2254 2255 4710|2504 2505 2506 2507 2508 2509 2510
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4330|2204 2265 2206 2267 2268 2209 2270 2271 4730|2520 2521 2522 2523 32524 2525 2526
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APPENDIX F
OCTAL-DECIMAL FRACTION CONVERSION TABLE
OCTAL DEC. OCTAL DEC. OCTAL DEC, OCTAL DEC,
.000 . 000000 . 100 . 125000 . 200 . 250000 .300 , 375000
. 001 . 001953 .101 .128953 .201 . 251953 .301 . 376953
.002 . 003906 .10z . 128906 .202 . 253906 . 302 376206
.003 . 005859 .103 . 130859 .203 . 285859 .303 . 380859
-004 .007812 104 .132812 . 204 .257812 .304 .382812
. 008 . 008765 . 105 . 134765 . 205 . 259765 . 305 . 384765
. 008 011718 106 . 138718 .208 261718 . 306 . 386718
. 007 013871 107 . 138671 .207 . 263671 .307 .38B671
010 . 015625 . 110 . 140625 .210 . 265625 .310 . 390625
011 017578 111 . 142578 .21 267578 .31 . 392578
012 . 018531 112 . 144531 .212 . 269531 .312 . 394531
L0139 . 021484 .13 148484 .213 . 271484 .313 . 396484
014 . 023437 114 . 148437 .214 . 273437 34 .398437
018 .0253%0 118 . 150350 .215 . 275390 315 . 400390
.018 027343 116 . 152343 .218 . 277343 316 402343
.017 . 029286 7 . 154296 217 .279296 a7 . 404296
.020 . 031250 . 120 . 156250 .220 . 281250 . 320 . 406250
.021 . 033203 L121 . 158203 .221 . 283203 .321 . 408203
.022 . 035158 .122 . 160156 .222 . 285156 .322 . 410158
.023 037109 L1283 . 162109 .223 .287109 .323 .412109
024 038062 124 . 184082 .224 . 289062 .324 . 414062
.025 .041015 125 . 166015 .225 .291015 .325 .416015
.028 042968 .128 . 167968 . 226 .292968 .328 . 417968
027 044921 127 .169921 227 . 294921 .927 .419921
.030 . 046875 . 130 . 171875 . 230 .296875 .330 .421875
091 . 048828 .13 . 173828 .231 . 298828 .331 423828
.032 . 050781 .132 175781 .232 . 300781 .332 . 425781
.033 . 052734 .133 L1TTT34 L2323 302734 .333 .4277134
034 . 054687 134 . 179687 .23 304687 L334 429687
.035 056640 . 135 . 181840 .235 . 306640 .335 . 431640
.038 . 058593 136 . 183593 . 236 308593 . 336 . 433593
.037 . 080548 . 137 . 185546 . 231 . 310546 L3371 435546 -
040 . 082500 . 140 . 187500 . 240 . 312500 340 437500
.041 . 084453 .41 . 189453 241 314453 .341 439453
.042 . 088406 .142 . 191406 . 242 .316406 T H 441406
.043 . 088359 .43 . 193358 .243 . 318359 L343 443359
. 044 .070312 . 144 .195312 244 .320312 344 445312
. 048 072265 145 .197265 245 322265 g 447265
.048 074218 148 L199218 .246 .324218 .36 . 449218
. 047 .076171 147 L2011 . 247 326171 L347 451171
. 050 018125 150 203125 . 250 . 328125 350 .453125
.051 . 080078 . 151 .205078 . 251 .330078 .351 . 455078
.052 . 082031 152 .207031 .252 . 332031 .352 .457031
. 083 . 083984 . 153 . 208984 . 253 . 333984 .353 458984
.054 . 085937 154 . 210937 . 254 335937 .354 . 460937
058 087890 L1858 . 212890 . 255 . 337890 . 355 . 462890
.058 . 089843 . 158 . 214843 .256 339843 . 358 464843
057 . 091798 157 216796 257 341796 .357 466796
080 . 093750 . 180 .218750 .260 . 343750 . 360 468750
061 . 095703 181 .220703 . 261 345703 .361 470703
082 . 097658 182 222656 .262 347656 .362 472656
083 . 099609 .183 . 224609 .28 . J49609 .363 474609
064 101882 .164 .226562 .264 351562 364 476562
.085 . 103518 . 185 228518 .265 353515 365 478515
088 . 105468 . 188 . 230468 .266 . 355488 .366 480468
087 . 107421 .187 .232421 .267 387421 . 367 482421
010 . 109375 .170 234373 .270 . 359375 .370 . 484375
071 . 111328 .1 .236328 .2n . 361328 m . 486328
072 . 113281 172 . 238281 .272 . 383281 .372 .488281
073 . 115234 L1173 240234 .213 . 365234 .373 . 490234
074 117187 114 242187 274 . 367187 .374 . 492187
.075 L 119140 178 .244140 .275 . 389140 .375 . 494140
.078 . 121083 178 . 246093 .278 . 371093 .378 . 498093
017 . 123048 71 248046 .21 373048 L3717 498046
(CONTINUED)
F-1

OCTAL DEC, OCTAL DEC, OCTAL DEC, OCTAL DEC.
. 000000 . 000000 .000100 000244 .000200 . 000488 . 000300 . 000732
. 000001 . 000003 . 000101 . 000247 . 000201 . 000492 . 000301 . 000736
. 000002 . 000007 . 000102 . 000251 . 000202 . 000495 . 000302 . 000740
. 000003 . 000011 . 000103 . 000256 . 000203 . 000498 . 000303 . 000743
. 000004 . 000015 . 000104 . 000259 . 000204 . 000503 . 000304 . 000747
. 000005 . 000019 . 000105 . 000263 . 000205 . 000507 . 000305 .000751
. 000006 . 000022 .000108 . 000287 . 000206 .000511 . 000306 . 000755
. 000007 . 000026 . 000107 -booz70 . 000207 . 000514 . 000307 - 000759
. 000010 . 000030 . 000110 . 000274 .000210 . 000518 - 000310 . 000762
. 000011 . 000034 .000111 . 000278 .000211 . 000522 .000311 . 000766
. 000012 - 000038 .000112 . 000282 . 000212 . 000526 . 000312 000770
. 000013 - 000041 . 000113 . 000288 . 000213 . 000530 .000313 000774
. 000014 . 000045 . 000114 - 000289 . 000214 . 000534 . 000314 . 000778
. 000015 . 000049 - 000115 . 000283 000215 . 000537 . 000315 . 000782
. 000016 . 000053 . 000116 . 000287 . 000218 . 000541 . 000316 . 000785
. 000017 . 000057 . 000117 . 000301 . 000217 . 000545 . 000317 . 000789
. 000020 . 000081 .000120 . 000305 . 000220 . 000549 . 000320 .000793
. 000021 . 000064 .0o0121 . 000308 . 000221 . 000553 . 000321 .000797
. 000022 . 000068 000122 . 000312 - 000222 . 000556 . 000322 . 000801
. 000023 . 000072 . 000123 . 000316 -0oo0223 . 000560 .000323 . 000805
. 000024 . 000076 . 000124 . 000320 . 000224 . 000564 . 000324 . 000808
. 000025 . 000080 . 000125 . 000324 . 000225 . 000568 . 000325 .000812
. 000026 . 000083 . 000126 . 000328 . 000226 . 000572 . 000326 . 000816
. 000027 . 000087 . 000127 . 000331 . 000227 .000576 . 000327 . 000820
. 000030 . 000081 . 000130 . 000335 . 000230 . 000578 . 000330 . 000823
.000031 . 000095 .000131 . 000338 . 000231 . 000583 . 000331 . 000827
. 000032 . 000099 . 000132 .000343 . 000232 . 000587 . 000332 . 000831
. 000033 . 000102 . 000133 - 000347 000233 . 000591 . 000333 . 000835
. 000034 . 000106 . 000134 . 000350 .000234 . 000595 . 000334 . 000839
. 000035 . 000110 . 000135 . 000354 .000235 . 000598 . 000335 - 000843
. 000036 . 000114 . 000136 . 000358 . 000236 . 000602 .000336 . 000846
| .000037 . 000118 . 000137 . 000362 . 000237 - 000606 . 000337 . 000850
. 000040 . 000122 . 000140 . 000366 . 000240 . 000610 . 000340 . 000854
- 000041 . 000125 . 000141 . 000370 . 000241 . 000614 . 000341 . 000858
. 000042 . 000129 .000142 . 000373 . 000242 . 000617 . 000342 . 000862
. 000043 . 000133 . 000143 .000377 . 000243 . 000621 .000343 . 000865
. 000044 . 000137 . 000144 .000381 .000244 . 000625 . 000344 . 000869
. 000045 .000141 . 000145 . 000385 . 000245 . 000629 . 000345 . 000873
. 000046 . 000144 . 000146 . 000389 . 000246 . 000633 . 000346 .000BTT
.000047 .000148 . 000147 . 000392 . 000247 . 000637 . 000347 000881
. 000050 . 000152 . 000150 . 000396 . 000250 . 000840 000350 . 000885
. 000051 . 000156 . 000151 . 000400 . 000251 . 000644 . 000351 . 000388
. 000052 . 000160 . 000152 . 000404 . 000252 . 000648 . 000352 .000892
. 000053 . 000164 .000153 . 000408 . 000253 . 000652 . 000353 . 000896
. 000054 .000167 .000154 .000411 . 000254 . 000656 . 000354 . 000900
. 000055 . 000171 . 000155 . 000415 . 000255 . 000659 . 000355 . 000904
. 000056 . 000175 .000156 . 000419 . 000256 . 000663 . 000356 . 000807
.000057 . 000179 . 000157 . 000423 . 000257 . 000667 . 000357 . 000811
. 000060 . 000183 . 000160 . 000427 . 000260 . 000671 . 000360 . 000915
.000061 . 000186 . 000181 .000431 . 000261 . 000675 . 000361 .000919
. 000062 . 000130 . 000162 000434 . 000262 . 000679 . 000362 . 000323
. 000063 . 000194 . 000163 . 000438 . 000263 . 000682 .000363 . 000926
. 000064 . 000198 . 000164 . 000442 . 000264 . 000686 . 000364 . 000930
. 000065 . 000202 . 000165 . 000446 . 000265 . 000630 . 000365 . 000934
. 000066 . 000205 . 000166 . 000450 . 000266 . 000694 . 000366 .000938
. 000067 . 000209 .000167 . 000453 . 000267 . 000698 . 000367 . 000942
. 000070 .000213 .000170 . 000457 . 000270 . 000701 .000370 . 000946
. 000071 .000217 .000171 . 000461 .000271 .000705 .000371 . 000949
. 000072 .000221 .000172 . 000465 .000272 .000709 .000372 . 000953
.000073 . 000225 .000173 . 000469 .000273 .000713 . 000373 . 000957
.000074 .000228 . 000174 . 000473 .000274 . 000717 . 000374 . 000961
. 000075 . 000232 . 000175 . 000476 . 000275 . 000720 . 000375 . 000965
. 000076 . 000236 .000176 . 000480 . 000276 . 000724 . 000376 . 000968
. 000077 . 000240 .000177 . 000484 . 000277 . 000728 . 000377 .000972

SONTINUED)
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OCTAL _ DEC. ocTAL  Dec ocTAL  pEC, ocTAL  DEC. MP12 CPU CONNECTOR PIN ASSIGNMENT CHART
000400 000976 000500 001220 ,000600 001464 ,000700  .001708
000401 000980 000501 001224 .000601 001468 .000701 001712
.000402  .000984 000502 .001228 .000602 001472 ,000702 001718 CONNECTOR.PIN ASSIGNMENT CONNECTOR PIN ASSIGNMENT
.000403 000988 000503 001232 .000603 001476 000703 001720
.000404 . 000891 .000504 001235 .000804 001480 .000704 001724 1 +5 Volts 51 Ground
000405 000985 000505 001239 000805 001483 000705 001728
.000406 000999 .000506 001243 000606 001487 .000706 001731 2 +5 Volts 52 Reader On Loop (-)
000407 . 001003 000507 001247 000607 001481 .000707 001735 3 +5 Volts 53 Ground
000410 001007 000510 001251 .000610 001495 000710 ,00173% 4 +5 Volts 54 /Dma Request
000411 001010 .000511 001255 000611 001499 000711 ,001743 5 +6 Volts &5 G d
,000412 001014 .000512 001258 000812 001502 L000712 001747 Q roun
000413, 001018 000513 001262 .000813 001506 .000713 . 001750 6 +5 Volts 56 /DMA-Connect-Address
oo0d1s  .ooi028 loELs . eaisse ety looons . Looitte 7 18 Vol 2 Grgund
.000416 001029 .000516 001274 L000616  .001518 000716 001762 8 +5 Volts 58 /DMA-Read-Write
000417 001033 .000517 001277 000617 001522 .00071T  .001766 9 Ground 59 Ground
000420  .001087 000520 001281 .000620  .001525 000720 001770 10 Open 60 /DMA-Connect-Data
000421 001041 000521 001285 000621 001529 000721 001773
000422 001045 000522 001289 000622 001533 000722 001777 11 Grodnd 61 Ground
000423 . 001049 000523 001293 000623 001537 000723, 001781 12 Open 62 /DMA-Load-Data
000424 001052 000524 .001296 000624 001541 000724 .001783 13 Ground 63 Ground
000425  .001056 000525 001300 000625 001544 000725 .001789 14 o 64 /P10
.000426 . 001060 ,000526 001304 000626 001548 .000726 001792 pen -interrupt
.000427 . 001064 .000527  .001308 .000627 001552 .000727  .001796 15 Ground 65 Ground
o0 ootont ‘oaosa1  Loo1ne Toooea1 | ootses oot ooused e i = /RIEslect
: ; 4 5 .000631 001560 ,000731  ,00180:
000432, 001075 ,000532 001319 000632 001564 ,000732 001808 17 Ground 67 Ground
,000433 001079 ,000533 001323 000633 001567 ,000733 001811 18 Open 68 /P10-Connect
o00i3s  oo10eT ‘o055 o013 000835 001375 Tooms  ooers e Srowd a Graurd
.000436 001091 .000536 001335 .000836 001579 .000736 001823 20 Halt Indicator 70 /P10-Load
000437 001094 000537 001338 .000637 . 001583 .000737 001827 21 Ground n Ground
,000440 001098 000540 001342 000640 001586 000740 001831 22 Run Indicator 72 /P10-Skip
,000441 001102 000541 001346 000841 001590 000741 001834 23 G d 73
,000442 001106 .000542 001350 000642 001594 000742 001838 roun Ground
000443 001110 .000543 001354 000643 001598 .000743 001842 24 Remote Load NC 74 /P10-Disconnect AC
,000444 001113 .000544 001358 000644 001602 000744 001848 25 Ground 75 Ground
000445 001117 000545 001361 000645 001605 000745 001850
000448 001121 000546 001365 000646 001609 000746 .001853 26 Remote Load NO 76 /P10-Reset
.000447  .001125 .000547 001369 .000647  .001613 .000T4T 001857 27 Ground 77 Ground
000450 001120 000550 001373 000650 001617 .000750  .001861 28 Remote Run NC 78 /Data In Bus 00
.000451 001132 000551 001377 000651 . 001621 000751 001865
.000452  .001136 .000552 001380 000652 001625 000752 .001869 29 Ground 79 Ground
.000453 001140 .000553  .001384 .000653 001628 .000TS3  .001873 30 Remote Run NO 80 /Data In Bus 01
000464 001144 000554  .001388 000654 001632 000754  .001876
000486 001148 000555 001392 000655 001636 000755  .001880 A Ground 81 Ground
000456 001152 .000556  .001386 L000656 001640 000756 .001884 32 Remote Halt NC 82 /Data In Bus 02
.000487  .001156 .000557 001399 000657 . 001644 .000787 . 001888 33 Ground 83 Ground
000480 001159 000680 001403 000660 001847 000760 001892 34 Remote Halt NO
.000461  .001183 .000B61 001407 .000861 001651 ,000761 001895 A 5 B4 /Data In Bus 03
.000463 001187 .000662 001411 .000662 001655 ,000782 001898 35 Ground 85 Ground
000463 001171 000663 001415 000863 001659 000763 001903 36 Remote Reset NC 86 /Data In Bus 04
000464 001174 000564  .001419 000664 001663 000764  .001307 37 Gt a7 G 4
000485  .001178 L000S66 001422 000885 001867 .000785 001911 Foun
000466 001182 000668 001426 . 000888 001670 . 000768 001914 38 Remote Reset NO 88 /Data In Bus 05
000467 001188 000867 001430 .000867 001674 .000767  .001918 39 Ground 89 Ground
000470 001180 .000570 001434 .000670 001678 ,000770 001922 .
000471 001194 00071 001438 .000871 001882 .000771 001926 40 /Power Fail 20 /Data In Bus 08
000472 001197 000872  .001441 .000672  .001688 ,000772 001930 41 Ground 91 Ground
000478 001201 000578 001446 .000873 001889 ,000773 001934 42 Rec. Loop (+) 92 /Data In Bus 07
000474 001208 L000874 001449 000874 001603 ,000774 001937 43 G d 93
_000476 001209 000876  .001463 000675 .001697 000775 001941 roun Ground
000476 001213 000576 .00145T 000876 . 001101 .000778 001945 44 Rec. Loop (-} 94 /Data In Bus 08
000477 001218 000577  .001461 .000677 001706 .000777 001949 45 Ground 95 Gisiinid
46 Trans, Loop (+) 96 /Data In Bus 09
47 Ground 97 Ground
48 Trans. Loop (-) 98 /Data In Bus 10
49 Ground 99 Ground
50 Reader On Loop (+) 100 {Data In Bus 11
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MP12 1/0 CONNECTOR PIN ASSIGNMENT CHART
MP12 CPU 1/0 ADAPTER PIN ASSIGNMENT CHART

CONNECTOR PIN ASSIGNMENT CONNECTOR PIN ASSIGNMENT

CONNECTOR PIN ASSIGNMENT CONNECTOR PIN ASSIGNMENT
74 /P10-Disconnect AC =
; : g zs a5
76 /PIO-Reset
ji 3 Open 28 Ground
Peripheral 77 Ground 7 G
5 Thru 52 Interface 78 /Data In Bus 00 4 Opety
Bnate 79 Ground 5 Open 30 Ground
gna

53 Ground 80 /Data In Bus 01 6 Open 31 Ground
54 /DMA Request 81 Ground 7 Open : 32 Ground
55 Ground 82 /Data In Bus 02 8 Halt Indicator 33 Ground
56 /DMA Connect Address 83 Ground 9 Run Indicator 34 Ground
57 Ground 84 /Data In Bus 03 10 Remote Load-NC 35 Ground
58 /DMA Read-Write 85 Ground " Remote Load-NO 36 Ground
59 Ground 86 /Data In Bus 04 12 Remote Run-NC 37 Ground
60 /DMA Connect Data 87 Ground 13 Remote Run-NO 38 Ground
61 Ground 88 /Data In Bus 05 14 Remote Halt-NC 39 Ground
62 /DMA Load-Data 89 Ground 15 Remote Halt-NO 40 Ground
63 Ground 90 /Data In Bus 06 16 Remote Reset-NC 41 Ground
64 /P10-Interrupt 91 Ground 17 Remote Reset-NO 42 Ground
65 Ground 92 /Data in Bus Q7 18 /Powerfail 43 Ground
66 /PI0-Select 93 Ground 19 Rec. Loop (+) 44 Ground
67 Ground 94 /Data In Bus 08 20 Rec. Loop (-) 45 Ground
68 /P10-Connect 95 Ground 21 Trans. Loop (+) 46 Ground
o Ground 96 /Data In Bus 09 2 Trans. Loop () 47 Ground
i /P10-Load 97 Ground 23 Reader on Loop (+} 48 Ground
n fatqund 9q /Data In Bus 10 24 Reader on Loop (-) 49 Ground

72 Plaskip 99 Ground 25 Chassis Ground 50 Chassis Ground

73 Ground 100 /Data In Bus 11

MP12 |/0 ADAPTER PIN ASSIGNMENT CHART

CONNECTOR PIN ASSIGNMENT
Peripheral
1Thru 24 Interface
Signals
25 Chassis Ground
26 Thru 49 Peripheral
Interface
Signals
50 Chassis Ground




MP12 INPUT/OUTPUT CARD COMPONENT SIDE

MP12 REMOTE CONTROL SIGNAL PIN ASSIGNMENT CHART '

MP12
PROCESSOR

—

H38

+5

7400 220
220
+5
7400 I

T
[y
b

2400 =
+5

220
5
7400 [ bt

7404 220
220
+5
74 I

MP12

POWER SUPPLY

1/0 Adapter

Card
6

20

22

24

23
25

26

36

3s
37

38

3z

31
33

34

28

27
23

30

17

18

1

8

n

35
36

11

1

a1
42

17

14

39
ag

15

12

37
38

3z

+5 VDC

REMOTE HALT m )

+5VDC
REMOTE RUN

REMOTE-LOAD-NC

SIGNAL GND

J

REMOTE-LOAD-NO

REMOTE-RESET-NC

SIGNAL GND

REMOTE-RESET-NO

i

REMOTE-HALT-NC

SIGNAL GND

REMOTE-HALT-NO

Il

REMOTE-RUN-NC

SIGNAL GND

REMOTE-RUN-NO

Il

[=3

FF

SIGNAL GND *

REMOTE-POWER-ON

N

|

NOTE: All Logic Gates are 7400 Serles.

REMOTE HALT INDICATOR
5 VDC @ 60 MA (MAX)

REMOTE RUN INDICATOR
5VDC @ 60 MA (MAX)

REMOTE LOAD SWITCH
(Momentary Contact) 21 4 (+5V)

REMOTE RESET SWITCH
(Momentary Contact)

REMOTE HALT SWITCH
(Momentary Contact)

<+— 78 (DIB-00)

<— 100 (DIB-11)
REMOTE RUN SWITCH
(Momentary Contact)

T TETE T

NOTE: Even numbered pins.on component side.

REMOTE POWER-ON SWITCH 0dd numbered pins on circuit side.

{MP12 Power Supply Signal)
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APPENDIX H
STANDARD DEVICE ADDRESS ASSIGNMENTS
MP12 CPU CARD COMPONENT SIDE

DEVICE ADDRESS DEVICE
;
TOP 00g Reserved for CPU (IOF, ION, and SPL)
| 01g High Speed Paper Tape Reader
028 High Speed Paper Tape Punch
03g TTY Reader/Keyboard
< 2, 4, 6, 8 (+5V) O4g TTY Punch/Printer
05g-76g Unassigned
77g Line Frequency Clock

<— 78 (DIB-00) !
= |

100 (DIB-11) J
|

NOTE: Even numbered pins on component side.
Odd numbered pins on circuit side.

G- H-1



APPENDIX |
PROGRAMMING EXAMPLES

b frmmmmm s e e e e e e e m e e e e
“The following programming examples include utility subroutines for unsigned 2/ .
multiply (MPY), unsigned divide (D1V), binary-to-decimal conversion (BDC), deci- 34 UNSIGNED MULTIPLICATICN SUBROUTINE =
mal-to-binary conversion (DBC), binary-to-octal conversion (BOC), octal-to-binary ;' i CALLING SEQUENCE: ®
conversion (OBC), and byte handling. 6 '_
T TAD e FAC = L2=-BIT MULTIPLICAND -
Each subroutine may be assembled relative to any page boundary, although the 8 7 JMS MEY FCALL MULTIPLY SUBROUTINE B
listings reflect a starting octal address of 200g, 9/ see /ADDRESS OF 12-BIT MULTIPLIER .
10 ¢ ses JADDRESS OF 24-BIT RESULT .
The binary-to-octal and binary-to-decimal subroutines produce strings of numeric };_ ‘:, 2 AT R B L
ASCII characters from binary values. Each character is inserted into bits 4-11 of 1 B oo oot it A
a 12-bit word. 0200 G000 14 MPY, 9]
0201 3255 15 DCA T4 /STORE MULTIPLICAND
The octal-to-binary and decimal-to-binary subroutines accept strings of 12-bit 3202 3254 ie Dg" ;gY e d Wik
words as input and produce binary values as output. Bits 8-11 of each word are Oggi ;ggg ig I)C?\ ! 12 £ ULTEELLER
interpreted as a numeric digit as follows: 0205 1653 19 TAD I T2
0206 3253 20 DCA T2
0207 3251 21 DCA T0 FINITIALIZE PRODUCT
00005 — 01 0210 3252 22 pca 11
0001, — 14 0211 1253 23 MPYl, TAD T2 JFETCH MULTIPLIER
Q212 7450 24 SNA /SKIP IF NOT ZERO
00103 — 249 0213 5237 25 JMP  MEY3 /1F ZERO, DONE
0011, — 3 0214 7110 26 CLL  RAR /SHIFT FULTIPLIER RIGHT
2 10
0215 3253 27 DCA T2 /STORE
01005 — 449 0216 7420 28 SNL /SKIP ON LINK SET
0101, — 54 0217 5230 29 JMP MPY2 /GO SHIFT MULTIPLICAND
0220 1255 30 TAD T4 /FORM PARTIAL PRODUCT
0110, — 649 0221 1251 31 TAD  TO
01112 - 710 0222 3251 32 pCA 10
0223 1252 33 TAD T1
1000, — Byg 0224 7420 34 SNL
1001, — 9 0225 7101 35 CLL  1AC
27710 0226 1254 36 TAD T3
0227 3252 37 DCA Tl
£ : : i . 0230 1255 38 MPYZ2» TAD T 4 /SHIFT MULTIPLICAND
;’:re\:;rrt: handling subroutines enable the manipulation of 6-bit bytes packed two 0231 7104 39 CLL RAL
. 0232 3255 40 DCA T4
0233 1254 41 TAD 13
0234 7004 42 RAL
0235 3254 43 pCa T3
0236 5211 44 JMP MPYL fCONTINUE
0237 2200 45 MPY3» 152 MPY /FETCH ADDRESS GF PRODUCT
0240 1600 46 TAD [ MPY
0241 3253 47 DCa T2 /STORE
0242 1252 48 TAD Tl /FETCH BITS 00-11i OF PRODUCT
0243 3653 49 DCA I T2 fS5TORE
0244 2253 50 182 T2
0245 1251 51 TAD T0 /FETCH BITS 12-23 OF PRODUCT
0246 3653 52 oca I T2 /STORE
0247 2200 53 1s2 MPY



B e S
56 2 ¢ -
0250 5600 g; ’-_____fff—i’fft_______ifﬁlffﬁ ________________________ 3y UNSIGNED DIVISION SUBROUTINE .
0251 0000 56 TO» 0 /PRODUCT, BITS 12-23 LI *
0252 0000 57 Tl 0 /PRODUCT, BITS GO-11 5/ CALLING SEQUENCE: .
0253 G000 58 T2, 0 JMULTIPLIER i .
0254 (00O 59 T3, 0 JTEMP T TAD coe JAC = 12-BIT DIVISOR .
0255 0000 60 T4» o JTMULTIPLICAND 8 / JHS DIV /CALL DIVIDE SUBROUTINE .
9 4 aete /ADDRESS OF 24=81T DIVIDEND i
10 4 e /ADDRESS OF 24-BIT RESULT s
i/ /  BITS 0-11, QUGTIENT 5
12 7 /  BITS 12-23, REMAINDER 7
13/ _— JRETURN FROM DIVIDE .
14 ¢ /  LINK=0, DIVISION SUCCESSFUL .
15 ¢ /  LINK=1, OVERFLOW .
16 :
17 == m e e e e e e ceceeeee
0200 0000 18 DIV, ©
0201 3261 19 DcA TS /STORE DIVISOR
0202 1600 20 TAD I DIV JFETCH DIVIDEND
0203 3255 21 oCA 15
0204 1655 22 TAD I T5 /BITS 0-11
0205 3257 23 DCA  T7 17
0206 2255 24 ISZ T3
02C7 1655 25 TAD I T5 /BITS 12-23
0210 3260 26 DcA T3 178
0211 2200 27 Isz DIV
0z12 1600 28 TAD [ DIV /FETCH ADDRESS OF RESULT
0213 3256 29 DCA  To /STORE
0214 2200 30 I1SZ DIV
0215 1261 3l TAD TS /CHECK FGR ZEROD DIVISOR
0216 7141 32 CLL CMA IAC
0217 3261 33 DCA  T9
0220 7430 34 St
0221 5600 35 JMP I DIV /1F SO0s RETURN
0222 1257 36 TAD 17 ICHECK IF DIVIDEND < DIVISOR
0223 1261 37 TAD  T§
0224 7630 38 Sl CLA-
0225 5600 39 JMP 1 DIV f1F NOT» RETURN
0226 1254 40 TAD  Cl FINITIALIZE LOOP COUNT
0227 3255 4l DCA T
0230 1260 42 DIvz, TAD Ta ISHIFT GIVIDEND
‘ 0231 7004 43 RAL
0232 3260 44 DCA T8
0233 1257 45 TAD 17
0234 7004 46 RAL
0235 3257 47 DCA  T7
0236 1257 48 TAD 17 JFETCH HIGH ORDER DIVIDEND
0237 1261 49 TAD  T9 /SUBTRACT DIVISOR
0240 7430 50 SZL fSKIP IF DIVIDEND < DIVISOR
0241 3257 51 DCA  T7 /STURE DIVIDEND - DIVISOR
0242 7200 52 CLA JCLEAR AC
0243 2255 53 1SZ2 15 fINCREMENT COUNT» FINISHED
I-3 1-4




I fmmmmmmm e e e
0244 52: ‘ 21/ .
o a2 e ean gL L L BINARY TO DECIMAL CONVERSION SUBROUTINE )
0246 7004 56 RAL 24 ; ;
0247 3656 57 e i 14 §E i 5 ¢ CALLING SEQUENCE: .
0250 2256 58 12 Ta bect .
0251 1257 59 TaD 17 FFETER REWCIRBER 7 TAD  wes FAC = NUMBER OF CHARACTERS .
0252 3656 60 DCA I Te /STORE 8 / /TO PRODUCE (MAXIMUM = B) B
0253 5600 61 SHE I Bt S REtLEN 9 1 JMS  BOC JCALL CONVERSION SUBROUTINE 8
T e oot e s s e 8 e N 10 / o /ADDRESS OF 24-BIT NUMBER "

0256¢ 7764 63 Cl» -12 F I /T0 BE CONVERTED .
0255 G000 64 T5, 0 p— 1z il JBEGINNING ADDRESS OF AREA .
02%6 0000 65 Ths 0 JADDRESS OF RESULT 13 ¢ /70 RECEIVE CHARACTERS ®
0257 G000 66 T7, o /HIGH ORDER DIVIDEND L 2 Ak FRETURN ROINT .
0260 0000 67 T8, o fLOW ORCER DIVIDEND 15 ¢ .
0261 0000 68 T9, 0 /0LVISOR i? e e e e e e e e

0200 0000 18 BOC,» O

0201 3275 19 ocA  TI7 /STORE DIGIT COUNT

0202 1600 20 TAD 1 BOC JFETCH NUMBER TO CONVERT

0203 3301 21 oca T2l

0204 1701 22 TAD I T21 /81TS 00-11

0205 3277 23 pCA  T19 /719

0206 2301 24 Isz 121

0207 1701 25 TAD I T21 /BITS 12-23

0210 3300 26 0CA  T20 1120

0211 2200 27 1Sz 80C

0212 7040 28 CHA

0213 1600 29 TAD 1 BOC

0214 2200 30 1S BUC

0z15 1275 31 TAD  TIT7

0216 3301 32 DCA T2l

0217 i275 33 TAD  Ti7 /NEGATE COUNT

0220 7450 34 SNA

0221 5600 35 JMP I BEC /1F COUNT ZERO» RETURN

0222 7041 3¢ CMA  1AC

0223 3275 37 oca 117 /STORE CCUNT

0224 1272 38 TAD (5 -

0225 3303 39 DCA  T23

0226 1274 40 BDCZ» TAD, (€7 JOIVIDE NUMBER 8Y 10

0227 3302 4l DCA  T22

0230 1300 42 TAD  T20

0231 7104 43 CLL  RAL

0232 3300 44 DCA  T20

0233 1277 45 TAD  T19

0234 7004 46 RAL

0235 3271 47 OCA  T19

0236 7004 48 BDC4» RAL

0237 3276 49 DCA  Ti8

0240 1276 50 TAD 718

0241 1273 51 TAD  Co

0242 7430 52 SIL

0243 3276 53 DCA  Ti8

I-5
I-6




0244 7200
0245 1300
0246 7004
0247 3300
0250 1277
0251 7004
0252 3277
0253 1276
0254 2302
0255 5236
0256 1271

0257 3701
0260 7040
0261 1301
0262 3301
0263 2303
0264 7410
0265 5600
0266 2275
0267 5226
0270 5600

0271 G260
0272 7770
0273 7766
0274 7750
0275 GOOO
0276 €000
0277 €000
0300 0000
0301 0000
0302 0000
0303 0000

54
25
56
57
58
56
60
61
62
63

65
66
67
68
69
70
71
72
73
74
75
76
17
78
79
80
81
82
83
84
85
86
87

CLA
TAD
RAL

T20

T20
T19

T19
Tl8
T22
BDC4
C4

/CONVERT REMAINDER TO
FASCII CHARACTER
/STORE CHARACTER
/DECREMENT ADDRESS

/EIGHT CHARACTERS PRODUCED

/YES» RETURN
/INCREMENT COUNT» FINISHED
/NOs CONTINUE
/YESs RETURN

/CHARACTER COUNT
/TEMP

/B8ITS 00~11 DOF NUMBER
/BITS 12-23 OF NUMBER
ITEMP

ITEWP

ITEMP

02060
0201
0202
0203
0204
0205
0206
0207
0210
0211
0212
0213
0214
0215
0216
0217
0220
oael
0222
0223
0224
Q225
0226
0227
0230
0231
0232
0233
0234
0235
0236
0237
0240
024l

6000
7141
3302
3276
3217
1600
3303
2200
1600
3304
<200
7430
2266
1703
0274
1275
7700
2266
1276
7104
3276
1277
7004
3277
1276
7104
3300
L2z
7004
3301
1300
7104
3300
1301

—
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DBC1»

DECIMAL TO BINARY CONVERSION SUBROUTINE

CALLING SEQUENCE:

TAD

JMS

se s

NOTE:

Q

D8C

fAC = NUMBER OF CHARACTERS
/70 CONVERT (MAXIMUM = B)
FCALL CONVERSION SUBRUUTINE
FBEGINNING ADDRESS OF
/DECIMAL CHARACTER STRING
FADDRESS OF 24-81T RESULT
FRETURN POINT

CCGNVERSION IS PERFORMED MODULQ
16,7775 216

CLL CMa [AC

DCa

DCA
bCca

TAD

DCA
152

TAD
DCa
152

SZL

JMP
TAD
AND
TAD
SMA

JMP
TAD
CLL

oCa
TAD
RAL

DCca
TAD
GlLL
DCA
TAD
RAL
DCA
TAD
CLL
DC:#
TAD

Tl4
TiaQ
Til
DsC
Tl5
pac
D8C
Tié
D8cC

DBC4
T15
Ce
G3
CLa
DBC4 «
TiO
RAL

" T10

T11

Til
T10
RAL
T12
T1l

T13
T2
RAL
Tie
T13

]
]
[}
]
]
]
]
]
]
]
]
[}
]
[}
1
]
1
]
1
1
I
1
[}
]
]
]
]
]
]
]
1
]
]
I
]
|
]
1
1
]
)
]
]
]
L]
]
L]
1
1
1
]
1

INEGATE CIGIT COUNT
/STORE
JINITIALIZE RESULT

fFETCH STRING ADDRESS
/STORE

/FETCH ADDRESS UF RESULT
/STORE

fIF ZERD DIGIT COUNT
/FETCH CHARACTER
/CHECK FGR DECIMAL DIGIT

/LF NOT» GO RETURN
fMULTIPLY RESULT BY 10

Il ¢ ¢ ¢ o2 ¢ ¢ o 8 20 ®» & o * a & 8 ©



T T e e
27 :
0242 7004 54 RAL 37 BINARY TO OCTAL CONVERSION SUBROUTINE 5
0243 3301 55 DCa T13 & f &
0244 1276 56 TAD  T1O 5 1 CALLING SEQUENCE: .
0245 1300 57 TAD  T12 6 / A
0246 3276 58 DCA  TiO 74 TAD ... JAC = NUMBER TO BE CONVERTED s
0247 1277 59 TAD Tl 8 / JMS  BGC /CALL CONVERSION RCUTINE 5
0250 7430 60 SIL 9 . /ADDRESS OF STORAGE AREA TOD .
0251 7161 61 CLL  IAC 10 7 J/RECEIVE 4 OCTAL CHARAC TERS 5
0252 1301 62 TAD  T13 11 ¢/ s FRETURN POINT 5
0253 3277 63 DCA  T11 12 ¢ :
0254 7100 64 cLL T R LR it B e
0255 1703 65 TAD I T15 /FETCH CHARACTER 0200 0000 14 BOC» 0
0256 G274 66 AND 2 JEXTRACT DIGIT 0201 3231 15 DCA  T24 /STORE VALUE
0257 1276 67 TAD  Tlo /4DD DIGIT TO RESULT 0zC2 1600 16 TAD 1 BCC JEETCH ADDRESS OF STORAGE AREA
0260 3276 68 DCA  Ti0 0203 3232 17 DCA  T2% /STORE
0261 7430 69 SIL 0204 2200 18 152 BOC
0262 2277 70 IS 711l 0205 1226 19 TAD  C38 ZJINITIALIZE COUNT
0263 2303 71 IsZ  T15 JINCREMENT POINTER 0206 3233 20 DCA  T2e
3522 igfg 72 ISz 114 /INCREMENT COUNT» FINISHED 0207 1231 21 BGC2, TAD  T24 /FETCH VALUE
‘ 73 JMP  CBC1 /NUs CONTINUE 0210 7006 22 RTL JEXTRACT OCTAL DIGIT
0266 1277 74 DBC4» TAD Tli fYESs STCRE RESULT 0211 7006 23 RTL
0267 3704 75 DCA I Tile /BITS 00-11 0212 3234 24 DCA T27
82;? iggﬁ 76 15z Ti6 0213 1234 25 TAD 127
6 77 TAD  TI1O 0214 7010 26 RAR
0272 3704 78 DCA I Tle /BITS 12-23 0215 3231 27 DCA  T24
0273 5600 79 JNP I DBC /RETURN 0216 1234 28 TAD  T27
B0 fmmm e e e e e 0217 G227 29 AND  C9
0274 G017 8l C2» 0017 0220 1230 30 TAD  C10 /CONVERT TO ASCII CHARACTER
0275 7766 82 C3» -012 0221 3632 31 DCA I T25 /STORE CHARACTER
0276 GOOO 83 Tl0» © /RESULT» BITS 12-23 0222 2232 32 1s2 125 /INCREMENT ADDRESS
0277 0000 B84 Tll, ¢ /RESULT, BITS o0-11 0223 2233 33 I1sz 126 ZINCREMENT COUNT, FINISHED
ggg? gggg 32 ;iﬁ' o ITEMP 0224 5207 34 JHP  BOC2 /NO» CONTINUE
» 0 ITEMP 0225 5600 35 JMP 1 BOC /YES, RETURN
0302 0000 87 Tl4s 0 ITEMP 3 fm—mmmmmmm e e e e — e —m e esms————————-—
o S ge f1er 9 ITENP : 0226 7774 37 C8s -4
s 0 ITEMP 0227 0007 38 (9 7

0230 0260 39 C10» 0260
0231 G000 40 T24» 0 /YALUE
0232 0000 41 T25, [¢] /ADDRESS
0233 w000 42 T26» 0 /COUNT
0234 G000 43 127, 0 /TEMP

1-9 1-10




O e e L l] femmmr e m e e e e e cem e e e— =
21/ 2/ 3
2 : OCTAL TO BINARY CONVERSIGN SUBRCUT INE : 3/ BYTE HANDLING SUBROUTINES .
4 .
5 4 CALLING SEGUENCE: ) 5 / THESE SUBROUTINES USE A COMMCN BYTE ACDRESS .
6 / & 6 PCINTER (BAP) TO MANIPULATE 6-BIT BYTES PACKED .
74 JHs CLak /CALL CONVERSION SUBROUTINE 3 z 4 TWO PER WUORD. THE FOLLCWING FUNCTIONS MAY BE .
8 4 o /ADDRESS OF STORAGE AREA . B/ PERFCRMED: .
9/ /CONTAINING 4 DCTAL CHARACTERS . 31 ]
10 4 s /RETURN POINT " 1¢ ¢ SET: SETS THE BYTE ADDRESS PCINTER TC A .
:é : 7AC = 12-BIT CONVERTED VALUE . l; / SPECIFIED VALUE ”
12 ¢ .
13 e e e e e e 13 ¢ NOTE: RETURNS THE VALUE OF THE BYTE ACDRESS B
0200 0000 14 0BC» © 14 ¢4 PCGINTER .
0201 7200 15 CLa JCLEAR AC 12 ¢ ;
0202 1600 & TAD [ GBC JFETCH ADDRESS (F STORAGE AREA le 7 INC: INCREMENTS THE BYTE ADDRESS POINTER 5
0203 3224 17 DCA  T28 ISTORE 17 ¢ .
0204 2200 18 1Sz o8C 18 GET: GETS THE BYTE ADDRESSED BY THE CONTENTS .
0205 1223 19 TAD  Ci2 /PEINITIALIZE COUNT 19 7 Of THE BYTE ADORESS POINTER AND THEN .
0206 3225 20 DCA  T29 20 / INCREMENTS THE BYTE ADDRESS PCIATER P
0207 7104 21 0BC2» CLL  RAL IMULTIPLY VALUE BY & 21 4 .
0210 7104 22 CLL  RAL 22 PUT: STORES A BYTE AT THE ADDRESS CONTAINED .
0211 7104 23 CLL  RAL 23 ¢ IN THE BYTE ADDRESS POINTER AND THEN ;
0212 3226 24 DCA T30 24 1 INCREMENTS THE BYTE ADDRESS POINTER i
0213 le2s 25 TAD [ T28 FFETCH CHARACTER 25 ¢ .
0214 2224 26 sz 7128 FINCREMENT ADDRESS 2¢ ¢ UPK: CALLS GET TO OBTAIMN A 6-B1IT BYTE WHICH .
0215 0222 217 AND  Cl1 JEXTRACT OCTAL DIGIT 27 ¢ IS THEN CONVERTEC ANC RETLRNED AS AN .
0216 1226 28 TAD T30 /ADD TO VALUE 28 7 8-81T ASCII CHARACTER IN THE RANGE .
0217 2225 29 ISZ 129 FINCREMENT COUNT, FINISHED 29 { 240 = 337 .
0220 5207 30 JHP  0BC2 #NO» CONTINUE 2y Y :
0221 5600 31 JHP | 08¢ /YESs RETURN 3l v/ RET: RETURNS THE ASCII CHARACTER LAST .
32 J e i e e .- e e S e e e 32 / OBTAINED VIA UPK .
0222 0007 33 Cl1, 7 33 4 5
0223 7774 34 Cl2s -4 34 femmmmm e e e m e e eaee e ———————
0224 0000 35 728, O /ABDRESS 0260 5 *020C /LOAD ALCCRESS
0225 0000 36 129, 0 JCOUNT JE Jm—mmecmcmmmeesmmecesrmmemceemserere e e— e —————————————
0226 0000 37 T30, 0 / VAL UE 2l :
38 7 SET BYTE PCINTER L
39 ¢ .
40 ¢ CALLING SECUENCE: i
41 ¢ .
42 1 JMS  SET JCALL SET i
43 ¢ ¢/ AC = WORD ADCRESS 5
44 1 / LINK = 0s LEFT BYTE i
45 / / LINK = l» RICHT BYTE i
46 aei /RETURN POINT .
47 4 .
BB e acaet S e e o e adsTels wrs atoteta i ntniniatnlmiantatare at ata miuta ia,a al
0200 000C 45 SET, O
0201 331C 50 DCA  BaAP /STGRE AC IN BAP
0202 7004 51 RAL /MOVE LINK TO AC BIT 11
0203 3311 52 DCA  BAP+l /STORE BYTE POSITION
0204 5600 53 JMP 1 SET /RETURN



0205
02Ceé
0207
0210
0211
[ 3 ¥

0213
0214
0215
0216
0217
o220
o221
0222
0223
0224
0225

0000
7300
1311
7010
131¢C
£605

G000
7200
1311
7110
131¢
7004
7011
3310
7004
3311
5613

0226 CCGC

e e T
7
'f NOTE BYTE POINTER ;
| .
/ CALLING SEQUENCE: .
. .
/ JMS NCTE /CALL NCTE :
/ sas /RETURN POINT .
7 ! AC = W0ORD ADLDRESS .
! / LINK = 0, LEFT BYTE .
: /' LINK = 1, RIGHT BYTE .
Loiio e S a e i min e e mn mesm aiatwiete e el R R e R R R :
NCTEs O N
CLA CiLL
TAD BAP+1 /FETCH BYTE POSITION
RAR fMOVE TG LINK
TAD BAP /FETCH WCRD PCINTER
JMP I NCTE fRETURN
f e e e e e e e
/
/ INCREMENT BYTE POINTER :
/
/ CALLING SEGUENCE: .
: B
/ JMS INC 1CALL INC :
/ cea /RETURN POINT .
/
O T P :
L 2 seeces
CLA
TAD BAP+] /FETCH BYTE POSITION
CLL R AR /MOVE TO LINK
TAD BAP /FETCH WCRD ACDRESS
RAL /SHIFT LEFT TO CBTAIN BYTE ADCRESS
IAC RAR /INCREMENT ANC SHIFT BACK
DCa BAP /STORE WCRD ACDRESS
RAL /MOVE LINK TO AC BIT 11
bCa BaP+1 /STCRE BYTE FCSITICN
JMP T INC /RETURN
, ------------------------------------------------------
/
/ GET BYTE .
f .
/ CALLING SECUENCE: :
/
/ JMS GET JCALL GET :
! ses /RETURN POINT B
: /I AC = 6-BIT BYTE .
I.....-..............................-........... :
GET» 0

I-13

0227
0230
0231
0232
0233
0234
0235
0236
0237
0240
Q241
0242
0243
02 44

0245
0246
0247
0250
0251
0252
0253
0254
0255
0256
0257
0260
0261
0262
0263
0264
0265
0266
02€7
0270

7200
1311
7110
1710
7430
524C
w0l2
7012
7012
G305
3312
4213
1312
5626

0000
0305
3312
1311
7640
5263
1312
71086
700¢
7006
3312
171¢C
0305
5265
171C
0307
1312
3710
4213
5645

107
10¢€
108
110
111
112
113
114
115
116
117
118
119
120
121
122
123
124
125
126
127
128
129
130
131
132
133
134
13°%
136
137
138
139
140
141
142
143
144
145
146
147
148
149
150
151
152
153
154
155
15¢
157
158
159

CLA

TAD BAP+1 {FETCH BYTE PGSITICN

cLL RAR J/MOVE TC LINK

TAD [ BAP /FETCH WORD

SZL /LEFT BYTE

JMP GET2 /NCs RIGHT BYTE

RTR IYES»> RIGHT ADJUST BYTE

RTR

RTR
GET2» AND 077 JKILL BITS 0-5

DCA BYTE /SAVE BYTE

JMS INC / INCREMENT BYTE ACDRESS POINTER

TAD BYTE /FETCH BYTE

JMP I GET /RETURN
’ -----------------------------------------------------
! .
/ PUT BYTE .
/ o
! CALLING SEQUENCE: .
/ .
/ JMS PUT fCALL PUT .
/ /AC BITS 6-11 = BYTE 7O STORE .
/ s /RETURN PCINT .
/ .
/oeseeccansnesecsssassenossonanannsasssonessanscsonsesnens
PLT>» 0

AND 077 /KILL AC BITS 0-5

DCA BYTE /SAVE BYTE

TAD BAP+1 /FETCH BYTE PCSITICN

SIA CLA FLEFT BYTE

JMP PUT2 FNCs RIGHT BYTE

TAD BYTE /YES» LEFT ADJUST BYTE

cLL RTL

RTL

RTL

DCaA BYTE

TAD 1 BAP {FETCH WCRD

AND D77 - /KILL BITS 0-5

JMP PLT4 /GO MERGE AND STORE
PUT2», TAD I BAP /FETCH WCRD

AND 07700 /KILL BITS 6-11
PLT4» TAD BYTE /MERGE WITH BYTE

DCA I BAP /STORE WORD

JMS InC /INCREMENT BYTE ACDRESS POINTER

JMP I PUT FRETURN
e e e S T
/
! UNPACK CHARACTER
/
/ CALLING SECUENCE:
f
7 JMS UFK /CALL UPK
/ soe JRETURN POINT

1-14



0271
0272
0273
0274
0275
0276
0277
03c0

0301
03c¢2
03¢C3
0304

0305
0306
0307
0310
0311
0312
0313

C00¢
4226
1308
0305
1308
3313
1313
5671

0000
72G0
1313
5701

0077
0240
7700
0000
0000
0000
0000

160
1s61
162
163
164
165
166
167
168
169
170
171
172
173
174
175
176
177
178
179
180
181

182

183
184
18¢
186
187
188
189
190
191

192
193

/ / AC = B-BIT ASCII CHARACTER .
7 -
fesesnsoncnnsssscsnncacssnsanuscnsssssnasasansussasssnne
UPK» 0

JMS GET /GET BYTE

TAD C240 JCONVERT TC ASCII CHARACTER

AND cr7

TAD Q240

DCA ChAR /SAVE CHARACTER

TAD CHAR /FETCH CHARACTER

JMHP I UPK /RETURN
=ttt e e e se e e mmamme et e ————
/ B
/ RETURN CHARACTER .
! .
/ CALLING SEQUENCE: .
/ .
/ JMS RET FCALL RET .
/ cos FRETURN POINT .
/ / AC = LAST CHARACTER .
/ / OBTAINED VIA UPK .
/ o
/eossasescesscancacccsascsonscssscaancccscasnasssconccssns
RET» 0

CLA

TAD CHAR /FETCH CHARACTER

JMP I RET /RETURN
J o e e e e
077, 017
0240, 0240
07700, 07700
BAP, [HY] /BYTE ACDRESS PCINTER
BYTE, O fBYTE STORAGE
CHAR, 0 /CHARACTER STGRAGE

I-15
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