
APPENDIX A
FABRI-TEK MP12 INSTRUCTION SET

MEMORY REFERENCE INSTRUCTIONS

WEMONIC
SYMBOL

OPERATION

CODE
EXECUTION

TIME"

OPERATION

DESCRIPTION

Direct-3.0
lndirect-4.5

LOGICAL AND. This instruction generates the logical pro-
duct of the contents of memory location Y and the contents of
the accumulator. The result replaces the previous contents of
Ihe accumulator. The bit stored in the link register is not af-

fected by the LOGICAL AND operation.

Direct-3.0

lndirect-4.5

TWO'S COMPLEMENT ADD. This instruction generates the
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 carr^

from the most significant bit position, the link bit is
complemented.

Direct-3.0

lndirect-4.5

INCREMENT AND SKIP IF ZERO. This instruction adds one
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.

Direct-3.0

lndirecl-4.5

DEPOSIT AND CLEAR ACCUMU LATOR. This instruction

copies the contents of the accumulator into memory location
Y and then clears the accumulator to zero. The brt stored in

the link register is not affected by the DEPOSIT AND CLEAR
ACCUMULATOR operation.

Direct-3.0

lndirect-4.5

JUMP TO SUBROUTINE. This instruction copies the address

of the next instruction in sequence into memory location Y and

transfers program control to location Y+1. The contents of the
link register and accumulator are not affected by JUMP TO

SUBROUTINE operation.

Direct-1.5

lndirect-3.0

JUMP. This instruction transfers program control to location

Y. The contents of the link register and accumulator are not

effected by the JUMP operation.

Time referenced in microseconds.
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GROUP I OPERATE MICROINSTRUCTIONS

MNEMONIC

SYMBOL

NOP

RAR

RTL

CML

CLA

OCTAL
CODE

EXECUTION

TIME*

3.0

3.0

3.0

3.0

OPERATION

DESCRIPTION

NO OPERATION. This instruction performs no operation.

INCREMENT ACCUMULATOR. This instnjction adds one to the
contents o1 the accumulator and replaces the previous contents of

the accumulator with the result. K the operation produces a carry

Irom the most significant bit position, the link bit is complemented.

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.

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.

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

ROTATE ACCUMULATOR AND LINK TWICE RIGHT. This instruc
tion is equivalent \o two sequential RAR instructions.

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

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.

CLEAR LINK. This instruction sets the content of the link regis-

ter to zsro. The contenls o( the accumulator are not affected by the

CLEAR LINK operation.

CLEAR ACCUMULATOR. This instruction sets the contents of the

accumulator to zero. The bil stored in the link register is not affect-

ed by the CLEAR ACCUMULATOR operation.

*Time referenced in microseconds.
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GROUP II OPERATE MICROINSTRUCTIONS

MNEMONIC
SYMBOL

HLT

OSR

SKP

SNL

SZL

SZA

SNA

SZA SNL

SNASZL

SMA

SPA

SMA SNL

SPA SZL

SMA SZA

SPA SNA

C LA

SZA C LA

SNA CLA

SMA CLA

SPA CLA

OCTAL
CODE

7402

7404

7410

7420

7430

7440

7450

7460

7470

7500

7510

7520

7530

7540

7550

7600

7640

7650

7700

7710

EXECUTION
TIME*

3.0

3.0

3.0

3.0

3.0

3.0

3.0

3.0

3.0

3.0

3.0

3.0

3.0

3.0

3.0

3.0

3.0

3.0

OPERATION
DESCRIPTION

HALT. This instruction stops Instruction execu-
tion. If the HALT instruction is combined with
other Group II microinstruclions, the HALT in-
struction is the last operation to be pertonned.

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 accumutator. The bit stored in the link

register is not affected by the OR SWITCH REG-
ISTER operation.

Skip.

Skip of L^O.

Skip if L = 0.

Skip if AC = 0.

Skip if AC ?'0.

Skip if AC = 0, or L = 1, or both.

Skip if AC ?'and L = 0.

Skip if AC/. 0.

Skip if AC ^0.

Skip if AC Z-0, or L =1, or both.

Skip jfAC^OarK) L = 0.

Skip if AC 40.

Skip if AC >0.

Clear AC.

Skip if AC = 0, then clear AC.

Skip if AC Jt 0. then clear AC.

Skip if AC ^- 0, then clear AC.

Skip if AC ^ 0, then clear AC.

"Time referenced in microseconds.
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INPUT-OUTPUT INSTRUCTIONS

MNEMONIC
SYMBOL

10T Y

OPER:
CODE

EXECUTION
TIME*

3.0

OPERATION
DESCRIPTION

INPUT-OUTPUT TRANSFER. The input-output
function specified by the least significant three

bits of Y is performed with respect to the device
addressed by the most significant 6 bits of Y

(OOOg^Y &777g).

INTERRUPT INSTRUCTIONS

MNEMONIC
SYMBOL

ION

IOF

SPL

CON

COF

OCTAL
CODE

6001

6002

6004

EXECUTION
TIME'

3.0

3.0

3.0

3.0

3.0

OPERATION
DESCRIPTION

TURN fNTERRUPTS OM. This instruction enables
the interrupt system after a one instruction delay. .

TURN INTERRUPTS OFF. This instruction dls-
ables the interrupt system.

SKIP IF POWER LOW. This instruction causes the
next instruction in sequence to be skipped if the
power low signal (rom the power supply is asserted.

TURN LINE FREQUENCY CLOCK ON. Enables
the line frequency clock in the optional power sup-
ply module. When enabled, the clock will generate
a processor interrupt each 16 2/3 milliseconds

until disabled.

TURN LINE FREQUENCY CLOCK OFF. Dis-
ables the line frequency clock.

SKIP ON CLOCK DONE AND CLEAR INTER-

RUPT. The next instruction in sequence is skipped
if the line frequency clock has generated an inter-
nipt request.

*Time referenced in microseconds.
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OCTAL
CODE

APPENDIX B
USASCII CHARACTER SET

CHARACTER
NAME

ASCII TELETYPE
CHARACTER CHARACTER

KEY OR KEY
COMBINATIONS

220 Nult/ldle NULL

201 Start of Message SOM

202 End of Address EOA

203 End of Message EOM

204 End of Transmission EOT

205 Who Are You WRU

206 Are You RU

207 Audible Signal BELL

210 Format Effector FE

211 Horizontal Tabulation H TAB

212 Line Feed LF

213 Vertical Tabulation V TAB

214 Form Feed FF

215 Carnage Return CR

216 Shift Out SO

217 Shift In St

220 Device Control Reversed DCO

for Data Line Escape

221 Device Control ON DC1

222 Device Control (TAPE) ON DC2

223 Device Control OFF DC3

224 Device Control (TAPE) OFF DC4

225 Error ERR

226 Synchronous Idle SYNC

227 Logical End of Media LEM

230 Separatar, information SO

231 Separator, Data Detimiters _S1

232 Separator, Words S2

233 Separator, Groups S3

234 Separaior, Hecords S4

235 Separalor, Files S5

236 Separator, Misc. S6

237 Separator, Misc. S7

240 Space SP

241 Exclamation Point !

242 Quotation Marks

243 Number Sign #

244 Dollar Sign $

(CONTINUED)

B-1

Space

CTRL@

CTRL A

CTRL B

CTRL C

CTRL D

CTRL E

CTRL F

CTRL G

CTRL H

CTRL I

CTRL J

CTRL K

CTRL L

CTHL M

CTRL N

CTRL 0

CTRL P

CTRL Q

CTRL R

CTRL S

CTRL T

CTRL U

CTRL V

CTRLW

CTRL X

CTRL Y

CTRL Z

SHIFT CTRL K

SHIFT CTRL L

SHIFT CTRL M

SHIFT CTRL N

SHIFT CTRL 0

Space Bar

SHIFT !

SHIFT "

SHIFT ff

SHIFT $



OCTAL
CODE

245

246

247

250

251

252

253

254

255

256

257

260

261

262

263

264

265

266

267

270

271

272

273

274

275

276

277

300

301

302

303

304

305

306

307

310

311

312

313

314

315

316

317

CHARACTER
NAME

ASCII TELETYPE KEY OR KEY
CHARACTER CHARACTER COMBINATIONS

Percent Sign

Ampersand

Apostrophe

Parenthesis, Beginnins

Parenthesis, Ending

Asterisk

Plus Sign

Comma

Hyphen

Period

Virgule

Numeral 0

Numeral 1

Numeral 2

Numeral 3

Numeral 4

Numeral 5

Numeral 6

Numeral 7

Mumeral 8

Numeral 9

Colon

Semicolon

Less Than

Equals

Greater Than

Interrogation Point

At

Letter A

Letter B

Letter C

Letter D

Letter E

Letter F

Letter G

Letter H

Letter I

Letter J

Letter K

Letter L

Letter M

Letter N

Letter 0

SHIFT %

SHIFT &

SHIFT .

SHIFT (

SHIFT )

SHIFT *

SHIFT +

SHIFT <

SHIFT =

SHIFT >

SHIFT ?

SHIFT @

A

B

c

D

E

F

Q

H

I

J

K

L

M

N

0

(CONTINUED)
B.2

OCTAL
CODE

CHARACTER
NAME

ASCII TELETYPE KEY OR KEY
CHARACTER CHARACTER COMBINATIONS

320

321

322

323

324

325

326

327

330

331

332

333

334

335

336

337

Letter P

Letter Q

Letter R

Letter S

Letter T

Letter u

Letter V

Letter W

Letter X

Letter Y

Letler Z

Bracket, Left

Reverse Virgule

Bracket, Right

Up Arrow

Left Arrow

340 through 374 are not available

375 Unassigned Control

376 Not Available

377 Rub Out DEL

p

Q

R

s

T

u

v

w

x

Y

z

SHIFT K

SHIFT L

SHIFT M

SHIFT N

SHIFT 0

ALT MODE

RUB OUT
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APPENDIX C
USASCII CHARACTER CODES

CHARACTER
8-BIT CODE
(IN OCTAL)

301

302

308

304

305
306
307

310

311

312

313
314

315

316

317

320

321
322

323
324

325

326

327

330
331

332

260
261

262
263
264

265

266
267

270

271

CHARACTER

Leader/Trailer

Llne-Feed

Carriage-Return

Space

Rub-out

Null

alt-mode

escape

8-BIT CODE
(IN OCTAL)

241

242

243

244

245
246

247
250

251

252

253

254

255

256

257

272

273

274

275

276

277
300

333

334

335
336
337

200

212

215
240

377
000

375

233

C-1

16
32
64

128

256
512

1 024
2048

4 096
8 192

16 384
32768

65 538
131 072
262 144
524 288

1 048 576
2 097 152
4 194 304
8 388 608

16 777 216
33 554 432
67 108 864

134 217 728

268 435 456
536 870 912

1 073 741 824
2 147 483 648

4 294 967 296
8 589 934 592

17 179 869 184
34 359 738 368

68 719 476 736
137 438 953 472
274 877 906 944
549 755 813 888

1 099 511 627 776
2 199 023 255 552
4 398 046 511 104
8 796 093 022 208

17 592 186 044 416
35 184 372 088 832
70 366 744 177 664

140 737 488 355 328

281 474 976 710 656
562 949 953 421 312

1 125 899 906 842 624
2 251 799 813 685 248

4 503 599 627 370 496
9007 199254 740 992
8 014 398 509 481 984
6028 797 018 863 968

APPENDIX D
POWERS OF TWO

2" n
I 0
2 1
4 2
8 3

2-n
10
0 5
0 25
0 125

4 0062 5
5 0 031 25
6 0 015 625
7 0 007 812 5

8 0 003 906 25
9 0 001 953 125

10 0 000 976 562 5
11 000048828125

12 0 000 244 140 625
13 0 000 122 070 312 5
14 0 000 061 035 156 25
15 0 000 030 517 578 125

16 0000 015 258 789062 5
17 0 000 007 629 394 531 25
18 0 000 003 814 697 265 625
19 0 000 001 807 348 632 812 5

20 0 000 000 953 674 316 406 25
21 0 000 000 476 837 158 203 125
22 0 000 000 238 418 579 101 562 5
23 0 000 000 119 209 289 550 781 25

24 0 000 000 059 604 644 775 390 625
25 0 000 000 029 802 322 387 695 312 5
26 0 000 000 014 901 161 193 847 656 25
27 0 000 000 007 450 580 596 923 828 125

28 0 000 000 003 725 290 298 461 914 062 5
29 0 000 000 001 862 645 149 230 957 031 25
30 0 000 000 000 931 322 574 615 478 515 625
31 0 000 000 000 465 661 287 307 739 257 812 5

32 0 000 000 000 232 830 643 653 869 628 906 25
33 0 000 000 000 116 415 321 826 934 814 453 125
34 0 000 000 000 058 207 660 913 467 407 226 562 5
35 0 000 000 000 029 103 830 456.733 703 613 281 25

36 0 000 000 000 014 551 915 228 366 851 806 640 625
37 0 000 000 000 007 275 957 614 183 425 903 320 312 5
38 0 000 000 000 003 637 978 807 091 712 951 660 156 25
39 0 000 000 000 001 81S 989 403 545 856 475 830 078 125

40 0 000 000 000 000 909 494 701 772 928 237 915 039 062 5
41 0 000 000 000 000 454 747 350 886 464 118 957 519 531 25
42 0 000 000 000 000 227 373 675 443 232 059 478 759 765 625
43 0 000 000 000 000 113 686 837 721 616 029 739 379 882 812 5

44 0 000 000 000 000 056 843 418 860 808 014 869 689 941 406 25
45 0 000 000 000 000 028 421 709 430 404 007 434 844 970 703 125
46 0 000 000 000 000 014 210 854 715 202 003 717 422 485 351 562 5
47 0 000 000 000 000 007 105 427 357 601 001 858 711 242 675 781 25

48 0 000 000 000 000 003 552 713 678 800 500 929 355 621 337 890 625
49 0 000 000 000 000 001 776 356 839 400 250 464 677 810 668 945 312 5
50 0 000 000 000 000 000 888 178 419 700 125 232 338 905 334 472 656 25
51 0 000 000 000 000 000 444 089 209 850 062 616 169 452 687 236 328 125

52 0 000 000 000 000 000 222 044 604 925 031 308 084 726 333 618 164 062 5
53 0 000 000 000 000 000 111 022 302 462 515 654 042 363 166 809 082 031 25
54 0 000 000 000 000 000 055 511 151 231 257 827 021 181 583 404 541 015 625
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
OCTAL-DECIMAL CONVERSION TABLE '»»

.':.

VJ7
(Ckfl)

Odal
10000
20000.
30000.

30000
AOOOU
70000

naii
(Dtiinti

Dthnnl

W96
.1W

121-
1*314
204W
24176
2M72

1777
(Ortd)

1023
(0*wl)

0000
0010
ww
0030
(Kxn
0050
ooeo
ww

0)00

-TO

0900
0110
ono
QUO
OMO
Oi»
ONO
one

0000 0001
OOOt OOOB
Ofllt 0017
0024 OOtS
0011 003)
WO 0041
0011 0019
DOS* 0057

0002 0003
0010 0011
OOtt 0019
OOtS 0027
OOM 001S
0012 000
OOSO OOSI
0051 OOS9

OOMooas ooti
0073 0071
ooti ooii
OOtB OOBO
00t7 BOM
0)05 OlOt
Olli 0114
oiii eiaa

01*4

0129
0131
01«5
01 il
on
01-
0171
011S

01M
01U
014B
B15<
on
0110
0171
01M

DOT
0075
ooii
OOtl
OOtt
0101
0115
oiii

01)1
013B
0147
01 ii
Oil
0171
UTB
OltT

OOtM
0013
0020
0028
0036
OW4
oosi
006C

oou
007B
0084
OOfll
0100
010*
01 IS
0124

0132
0140
01 <.
01M
DIM
0171
01*0
01M

0005
0013
0011
0029
003T
(XM5
OOS3
OOtI

00*9
OUTT
0085
0091
0101
010B
0117
DIM

0113
0141
oi rt
01S1
01BS
0173
01*1
DIM

OIM on
OtBO OtOl
<nc om
car (HIT
0124 021S
oiii oa»
tttW 0241
Oil* OM*

OIM ors
020Z 0203
0110 0111
B211 011»
o2w mn
DIM oiis
0241 02«1
MM (USl

DIM oin
aax naos
0»lt 0*11
0210 0221
oar ou>
(U- OMT
0114 OK S
oisi nsi

0006 OOOT
0014 0015
0022 0023
0030 0011
0038 0039
00«8 0047
0054 OOS5
0062 OOOJ

OOTO 0071
oor OOT»
OOM 00t7
0014 0( S
0102 0101
0110 Otll
OltB Ollt
01» 0127

0134 013S
0141 010
0150 01 il
OtM 0) SB
DIM 01*T
0174 0115
nra 01*1
OIM on

01- Oltt
0101 B207
on* oiis
cm 0111,
DIM 0231
02M (123B
oar OIIT
(BM 01IS

IOTO

1100
1110
1120
1130
1KB
1150
ItM
1170

1100

inn

1*00
1110
IMO
13M
1MO
1 iso
IMO
1170

05M

OS76
OSM
OS92
owo
otoa
Otl6
(K2«
002

0«<0

OtBB

asii
0521
0519
osn
0515
05S3
05*1
OM9

<B7T
Oili
ass 3
OBOI
oaaa
o»n
Ot25
001

OMI
OM»
OtSI
OMS
0(73
OM1
ow
OM7

0514
0521
in 30
OS3»
05<1
OSS4
05»2
osi a

OS78
0586
C5S<
0602
Oti a
Otl8
oar
OBM

0515
OSZ3
0511
us»
05<7
osss
CM 1
OSTI

OSTB
Oi87
osas
OW3
oaii
06 f
0817
Oils

OS16
0524
053i
OS<0
os«a
055*
05M
OS7t

OS1T 05)1
052S 05ZB
OS33 OSM
0541 OS<1
0549 ossn

B5ST 05SB
OSBS OS6B
OS73 Oil«

osii
BS27
0635
(00
OS51
OSSB
BS67
OS75

05*0 OS* t
osa* ow
05«« OUT
(1604 BtOS
o<i2 oaii
OtZO 0*21
Otll OtM
WM o«n

OMi 0(41
0«50 0651
OtM OtSB
MM OtBT
OtK 0«7S
Ot*I Oil
WW OB11
oe«> MW

0701 OTOi
0111 0713
0720 0721
OT2B 0729
WM 07 IT
un« OMS
0751 OT53
<nw OT»I

OTOt
071«
0722
0730
0731
074B
01 S*
07W

0707
U115
0721
0731
WM
017<7
07S5
oiea

Bt«
Wil
OMO
OM*
BS7B
OM<
OMI
OTOO

om
071B
OT2<
0732
CT40
OT««
OTSB
07B4

OMS
WtS
OWI
OWB
wn
OMS
OOTi
UT01

OlttS
0717
0715
0731
OT41
0170
OTS7
07BS

058Z ( .31
esao OSBI
0MB OSBB
OUX (WOT
oei4 otis
o«it oaii
OtM Mtl
0<S» 0«M

OM6 OMT
OtS4 OtS5
W2 MU
a»7o ot7i
1»7B BS7B
0MB OM7
OW4 OM5
OTO2 0703

0710 (Hit
mi* 07i»
B72B 0717
0134 B73S
0741 0743
075B OT51
OIM oisa
07- 07*T

(WOO
0410
0120
(M 30
0440
0450
0460
0470

0)00
0510
|OS20
osn
os«o
OS50
OS 80
OS TO

OtOO
0010
Ot20
0630
M40
0850;
Ot»0|
Ofl70

OTOO:
BTtOl
0720|
mw\
0740]
0750|
0160|
0770]

|02;6
|0264
10272
102 BO
10288
10296
0304
1031 a

0320
10328
loiia
0314
'0352
0360
0368
0376

OM4
039Z
0400
<MO>
0418
042 «
MM
wo

M<1
MiS
04t<
(Kit
MID
<WM
IMBB
OS04

025T
OSES
0273
0281
0289
OZS7
0105
0313

03 iS
0266
OZT4
0282
0290
0298
030S
03)4

0311 0322
0329 0130
0317 Oil*
0 MS 0311
cast oas<
03BI 0382
0301 01TO
0317 0378

02 S3 0260
OZ6T 0268
01TS Oi76
0283 oza«
0291 0292
CB99 0300
0307 0 MS
0315 0316

on a 0124
0331 0331
033B OMO
0341 0348
03S5 Oi5«
01*3 0361
0371 0372
0179 BMO

Oi61 0262
0259 02 TO
02 77 0278
0185 OZSt
0;93 0;B4
0301 0102
1)309 0310
0317 0118

0325 032B
0333 03M
0341 014t
0MB 0350
03ST 01 St
oaas OUB
0373 0374
0181 0182

0385
0391
0401
(M oa
0411
(M2i
(MM
0141

W9
0457
046S
<MTi
OM1
04»B
IMBT
050S

oiaa am
0394 OWS
MOt <MOJ
(MtO (Mil
0418 (Mil
MIS (MIT
0434 0415
0441 0441

0*SO (Mil
MSa <M59
04fl» 0«T
(W74 04TS
IWI 04tl
04>0 0491
(MM 0«W
Oioe oscn

03ft 0381
0396 03B7
0404 0405
0412 (M13
0420 0411
04 2» 0*»
MM (MM
(MM <W4S

oaao o3i(
0191 03tt
(MOt 04W
(M14 dl!
(Kit 041]
MM 04]|
IWU M»
CX4t <M<1

(M51
MM
(MW
04T8
04M
(MB;
osoo
OMM

(Hit 04S1 Otii
(MBI 0482 041]
0*69 <MTO Mil
<M7T M7S OiW
(M»S MW MW
1MB 3 0491 OttS
OSOI 0502 0503
OSOB 0510 Oil 1

.'"'"
^cl«t>

|]rinl
1(000-
lf0°°-
liooo-
1)000-
I NK»-
[(000-
Fw»o-

1014

15W
(OMtmal)

D*dmal
W96
8192

12288
16384
204W
14576
28672

2000
2010
2020
2030
1040
20SO
aoeo
2010

2100
2110
ZI20
2130
2140
1150
iiao
1170

>aoo

12270

'1300
liio
1310
2)30
23<0
2350
3360
3370

6

1021
1032
IMO
t04a
lose
1M4
10T2
1080

ioaa
1096
1104
1112
1120
1128
1138
1144

lisa

1308

1025
1033
IM1
1 (MB
105T
I0fl5
1073
10B1

IU89
1097
1105
1113
1121
1128
1137
1145

1026 1027
1034 1035
1042 1043
1050 10S1
1058 1059
1066 1087
1074 1075
1082 1083

1090
1098
1106
1114
1122
1130
1138
1116

1153 1154
11(1 1162
1169 1170
\\17 1178
1185 iiae
11B3 1194
1201 1202
1209 1210

1031
1099
1107
1115
1123
1131
lisa
1147

1155
11B3
1171
1179
1187
ll&S
1203
1211

1216 1217
1224 1225
1232 1233
1240 1241
1248 1249
1256 1257
1264 1285
1272 1213

1218 1219
1226 1227
1234 1235
1242 1243
1250 1251
1258 1258
1266 1267
1274 1275

1028
1036
1M<
1052
loeo
iaea
1076
1084

1092
1100
1108
1116
1124
1132
1140
1148

115S
11M
1172
1180
11B8
11S6
1201
1212

1220
122B
1236
1244
125;
1260
1268
1276

1029
1031
1045
1053
1081
inas
1077
1085

1093
1101
1108
1117
1125
1131
1141
1119

1I5T
1165
1113
1181
11B9
11S7
1205
1213

1221
1229
1237
1245
12S3
1261
izaa
1277

1030 1031
103B 1039
1046 104T
10S4 1055
1062 1063
1070 1011
1078 1079
1086 1087

1094 1095
110Z 1103
111B 1111
iiia iiia
1126 1127
1134 1135
11*2 1143
1150 1151

1158 11SB
1166 1167i
1174 117S|
1182 1183|
1190 llflt
1188 11991
1206 1207|
1214 121SI

1222 I223J
1230 l23l|
1238 1239
1246 1217
1254 12551
1262 12G3|
1270 1271
1278 1278)

3000

1400
KIO
1420
1430
140
KSU
1160
1170

isno
1510
1SIO
1530
1S<0
1SSO
15BO
IS70

1 BOO
no
1B20
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IMO
rso
ru>
K70

non
1710
1710
1730
1MO
1750

17SO
1770

0768
07 76

0181

OT69
OT77
01 B5

BT10
OT71
0786

oaoo
0808
OB 16
M24

0832
OS 40
0848
OB 56
08M
087 i
08BO
0888

OB96
09 <M
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OiZO
( 1>
MM
oa«
0912

0X0
09M
097B
09*1
099Z
1000
ioo<
10f

0801
oioa
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oas7
oits
OtTS
Ottl
08t»

OB97
090S
0913
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0937
OMS
0953

0961
0969
0977
09tS
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0801
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OttS
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08<2
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0866
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W3S
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0179 0180
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0797
OB05
0811
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1536 1537
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1600 1601
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1(16 1617
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1538
1546
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1578
1586
1594
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1610
1618
1626
1634
1642
1650
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1539
1517
1555
1563
1571
1579
1587
1595
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1627
1635
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1540
1548
1556
1564
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1549
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1581
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1897
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1666 1667
1674 1675
IB82 1683
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1B98 1GS9
1706 1707
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1684
1692
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1708
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1669
1677
1685
1693
1701
1709
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736 1737
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784 1785
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1738
1746
1754
1762
1770
1778
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1731
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1741
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1779
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1740 1711
1748 1719
1756 1157
1764 1765
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1780 1781
1788 1789

1542 1513
1550 1551
1S5B 1559
1566 1567
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1590 1591
1598 1599
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1630 1631
1638 1639;
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1702 17B3|
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2460
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1288 1289
1288 1297
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1306 1307
1314 1315
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1361
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1377
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1425
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1441
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1473
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1489
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1513
15Z1
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1351
1362
1370
1378
1386
1394
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1418
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1431
14<2
1450
1458
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1482
1490
108
1506
1514
1522
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1355
1363
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1379
1387
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1427
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1.475
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1300
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1316
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1317
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1381
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1310 1311
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1374 13TS
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1835
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1864 1885
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1976 1971
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1866 1867
1874 )fl75
1B82 1883
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1898 18B9
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1914 1915
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1973 1S7<
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1959
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1975
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1988 1989
1996 1997
2004 2005
2012 2013
2020 2021
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2107
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20BO 20tl
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2070 10711
ICfft l(nB|
i08« 2087|
20B4 iOBS
tioa 1101
2110 2111

2112 1111
1120 1111
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1131 2in
21« 214S
2152 2153
21BO 2161
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2114 2115 211B
2132 2123 1124
2130 2131 2132
213B 2138 2140
2148 2147 il4B
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2161 21B3 tl«<
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212S 212B
1131 2134
ai41 1142
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2157 2158
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1117
21TS
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2225 2Z26
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1219
2221
2235

2180 an
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2212 2113
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2230 2231
2338 313B
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21M 226S
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221S 224B
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2271
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50000
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8192

12288
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11020
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BS20
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M72
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3112
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3144
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3200
3208
3218
3221
3232
3240
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3(03
3081
3069
3091
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3113
3121
3129

313T
3115
3153
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31 SB
3177
31 B5
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3201
3209
3217
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S233
3211
3MB
32S7

3074
3082
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3068
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3114
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3091
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3115
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36*0 3641

3MB 3M9
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3BT2 3613
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37M 3705

3712 3713
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3728 3139
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3768 3769

3588 35B7
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3B10 3<ll
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3B8B 3667
3(74 36TS
3682 3683
3890 3691
3B98 3699
S70fl 310T

3711 3115
3722 3723
3130 3731
3T3S 3739
374B 3747
3754 3755
31B2 3763
3710 3771

3588
3596
3604
S612
3820
3C2S
306
3M4

3B52
3BBO
3668
3818
36M
3891
3100
noa

3718
3724
3732
3740
3718
3T56
3764
3772

3589
3597
3605
361 S
3B21
M29
S837
38*5

3853
3661
3M9
3BT7
3885
3983
3701
3TOfl

3717
372&
3733
3741
3749
3757
3765
3773

377<
3784
3792
3800
3808
sar
Wi4
W32

3717 3178
378S 378B
3793 3781
3801 3802
3809 3810
3817 MIS
3825 3828
3833 38M

3718
3187
379S
3903
3811
3»t9
3BZT
M35

3780 3781
3788 3789
37S6 3797
3B04 3tOS
3812 3813
3820 3821
382B 3829
3B36 3837

3590 3S91;
3598 3SBS!
3B06 360TI
3814 36151
3822 3623
3630 W31|
3638 36391
3M8 3M7|

3654 38&5|
36B2 3B6i|
3670 3871|
3678 3879|
3688 3687|
3694 3695|
3702 3703|
3710 3711|

3718 37191
372< 3127|
3734 3735|
3K2 3T43|
3750 3151|
3158 37591
3766 3767|
3774 377SI

3782 3783|
3790 37B1
3798 3799|
3S06 3807|
3814 3B15|
3B22 3823|
3830 3B3t|
3B38 3839|

E-4

MOO
6410
M20
MM
M40
MSO
M80
B470

8500
6510
6520

16570

6600
aeio
6620
6630
6640
B650
6860
6STO

6100
B710,
6720|
87301
G7<0|
8750]
8T60|
8770|

3328
3336
3M4
3351
3380
3388
3378
33M

3392

3446

1

3329
3331
3345
3353
aaei
3369
3377
3M5

3393
3401
3409
3<17
3125
3433
3111
3449

3330 3331
3338 3339
3346 3347
3354 3S55
3302 3363
3370 3371
3378 3319
33as 3387

3394
3402
3410
M18
3426
3134
3442
BOO

3395
3403
3411
3419
M2t
M 35
M43
3451

3456 345T
3464 3465
3472 MT3
3180 3481
3<88 34B9
3496 3197
3504 3505
3&12 3513

3520
3528
3536
3514
3552
3580
3568
3576

3521
3529
3537
3545
3553
3561
3569
3577

3458 345B
3468 3487
3474 M75
34B2 3483
3490 3491
3198 3499
3S06 3507
3514 3515

3522 3523
3530 3531
3538 3S39
354B 3547
3554 3555
3582 3563
3570 3S71
3578 3579

3332
3310
3M8
3356
33M
3372
3380
S3B8

3396
3401
3412
3420
342B
3436
3«4
3452

3480
3488
3476
34B4
3492
3500
3508
351 e

3524
3S32
3510
3548
3556
3564
3S72
3580

5 a

3333 3334
3341 3342
3349 3350
33S7 335B
3365 3366
3373 3374
3381 33BZ
338S 3380

3397 3398
340S 34W
3413 3414
3421 3422
34Z9 3430
3437 3438
3«5 3446
3453 3454

3461 3462
3469 3470
3477 347B
3185 i486
3<93 3494
3501 3502
3509 3510
3517 3518

3335
3343
3351
3359
3367
3375
3383
3391

33S9
3407
MIS
3423
3431
3439
3447
345&

3463
3<71
3479;
34871
34BS|
3503|
3511
35191

35ZS
3533
3541
3549
3557
3565
3573
3581

352B 3527
3534 3535
3542 3543
3550 3551
35S8 3559
3568 3567
3574 3575
3582 35B3

T400
T410
7420
74SO
T440
7450
T460
7410

7500
T510
7S20
T5i0
7540
7550
75fl0
7570

7600

1870

7700
7710
7720
T730
7740
7750
7760
7770

1

3840
3848
3858
3864
3872
38BO
3888
3896

3904
3912
3920
392B
3938
3944
3952
3960

3968

<OZ4

3841
3BO
3857
3865
3873
3881
3889
3891

3905
3B13
3921
3929
3937
3945
39S3
3961

3989
3977
3985
3993
4001
1009
<on
4025

3fl<2 380
3B50 3851
3858 3859
3866 3861
3874 3875
3882 3883
3B90 3891
3898 3899

4032 4033
4010 4041
4048 <049
4056 4057
4061 4065
4072 4073
4080 4081
40S8 <0fl9

3906
3914
3922
3930
3938
3948
3951
39SZ

3970
3978
398B
398 «
1002
4010
4018
«02G

4034
4042
1050
1058
<oea
4074
<082
4090

3901
391S
3923
3931
3939
3947
3955
3963

3971
3979
3987
3995
4003
4011
«H9
4027

4035
1013
40SI
4059
4067
4075
4083
<09)

3844
3852
3860
38B8
3876
3884
3B92
3BOO

3908
39ie
3924
3932
3940
3918
3956
3964

3972
3S80
398B
3996
4004
4012
4020
4028

3845 3B48
38S3 3854
38B1 3862
3869 3B70
3817 3878
3885 3886
3893 3894
3901 3902

3847
3B55
3863
3871
3878
3881
3895
3903

3909
3917
3925
3333
3941
3949
3957
3965

3973
39Bt
3989
3997
4005
4013
4021
4029

4036 4037
4M4 <M5
4052 1053
4060 4061
1068 4069
4016 4077
<081 1085
4092 <093

3910 3911
3918 3919;
3926 3921
3934 3935
3912 3943
3950 3951.
3958 3959;
3969 39B7|

397< 3975|
3982 3983|
3990 3991|
3998 3999|
<ooe <oo7
<014 40l5|
<022 4023|
4030 4031|

4038 10391
4046 1047J
405< 4055|
4062 4063|
<070 <071|
4078 <07fl|
40BG < 0871
40B< 40951



APPENDIX F
OCTAL-DECIMAL FRACTION CONVERSION TABLE

.000

.001

.001

.003

.CM

.00!
,0(16
.007
.010
.Oil
.012
.MS
.014
.016
.011
.017
.BtO
.Oil
,0t2
.UM
.Bt4
.MS
.OM
.OtT

.fldo

.031

.031

.033

.014

.oas

.DM

.B3T

.040

.Ml

.042

.<M3

.044

.MS

.04»

.047

.oso

.Oil

.051

.053

.054

.058

.OM

.OST

.OtO

.0<I

.00

.00

.CM

.OtS

.Of

.0»1

.070

.Oil
,072
.073
.074
.OTS
.07B
.on

DEC.

.000000

.ooma

.W9W

.otsasa
,007B12
.ooans
.01171B
. 01M11

.oiseas

.017578

.oiasii

. OtUM

.OiS41T

.oasaw

.02TM3

.0192M

.031250

.033101

.03S1M

.OSTIOft

.039062

.04101S

.MMU

.044921

.IMM7S

. (waazt
,OSOTBI
.OSITM
.OMBBT
.OSBMO
.05BS93
.(WOMt
.ouaoo
.OM4S3
,0«MO«
. 0-35»
. omit
.OTtKS
.OMtlB
.owm
.OTtias
,OX»T»
.OB2031
.Ot3M4
.00937
.*«n90
.M9M3
.OtlT-

.OB37BO

.OtBTBa

.WTtM
,0-0»
.101BB2
.103S1B
.IOM<B
. 1 DM 21

.10t3TS
,111MB
. luaai
.IIBU4
.llTltT
.11BUO
.ItlBM
.IMOW

DEC.

.100

.101

.102

.103

.104
,10S
,ioa
.Ut

.110

.Ill

.112

.113

.1M

.115

.lie

.w
,iao
.iai
.122
.its
.1M
.IU
.128
,iai

.130

.131

.i3i

.133

.134

.135

.136

.137

.140

.141

.142

.143

.144

.145

.H6

.HT

.150

.lai

.isa

.isa

.1M

.isa

.isa

.1ST

.lt0

.Ml

.182

.10

.1M

.ias

.I-

.KT

.ITO

.m

.in

.ITS

."4

.us

.in
,m

,125000
.128BS3
. unw
. iwasa
,IS2ai2
, 1M765
.116718
.ISStTI

.I40M5

.14t5T>

.144531

.14MM

. 14M37

.1S0330

.1823*3

.114296

.1S62SO

.158203

.160158

.182109

. 164062

.16601S

.167968

.169921

.ITIBTS

.IT3828

.1T57BI

.IT7734

.179687
,iaiwo
.183593
.1B55<6
.IB7500
.I8M53
. 1914 06
, IM 3 59
.195312
.187265
.iWiia
.201171

.203125

.ZOSOM

.207031

.tuasw

.11BM7

.IIMBO

.il<M3

.2I6T»B

.tlBTW

.120703

.1Z2BM

.tziaua

.226MI

.22BS15

.2304M

.UM21

.23437S

.2M32»

. U»2tl

.a«oi34

.2421B7

.M4140

.MBOM

.MtlMt

DEC.

.200

.201

.102

.203

.204

.203

.206

.207

.aio

.211
; 212
.213
.ill
,215
.2ia
,21T

.220

.221

.222

.223

.224

.228

.226

.227
,230
.231
.232
.233
.234
.aas
.236
.237

.210

.2<t

.MI

.M3

.244

.245

.246

.a<7

.aso

.281

.252

.253

.1M

.ass

.256

.U7

.2«0

.Ml

.»a

.iu

.2M

.2SS

.2M

.9M

.270

.171
,iT2
.271
.17<
.2TS
.tW
.i77

.2SOOBB

.2SIBS3
,253906
.25SB59
.2S7B12
.2S916S
.261718
.263671

.2G56Z5
,267578
.Z69S3I
.2TMM
.2T3437
.27S390
.ZTT343
.219296

.M12SO

.183203

.28SISG

.2BT109

.2B90G2

.291015

..292968

.294921

.2968TS
,298828
.3DOTB1
.30ZT34
.304687
. 3U6MO
.30(593
.310546

,312500
.3t««53
.31MOB
.31S159
.320312
.322265
.32411B
.326171

,328125
.330078
.3320SI
. 3339B4
.335S3T
.33T890
.M9M1
.MI7»6

.343TSB

.345T03

.34T<S6

.34M09

.M1M2

.isasis

.3SM-

.357421

.3S9375

.3<l3Z<

.3832*1

. MSZ34

.38TIBT

. SMlltt

.3T1093

. 1T3<M<

OCTAL

.wo

.301

.302

.303

.304
,305
.306
.307

.310

.311

.312

.313

.314

.31S

.316

.317

.310

.321

.322

.323

.3M
,i25
.12t
.3ZT

.330

.331

.332

.333

.334

.335

.336

.337

.340

.311

.342

.343

.344

.MS

.MB

.34T

.350

.351

.ast

.353
,3M
.ass
.356
.357

.360

.Ml

.M2

.MB

.3M

.MS

.36<

.367

.370

.371
,372
.St3
.374
.3TS
.37S
.3tT

DEC.

,375000
,376953
.3Tb;fCW
.38 BBSS
.38Z81Z
.3M765
.386T18
.asBSti

,390625
.392578
.391531
.396<M
.39M3T
.400390
.402343
.40096

.406250

.408203

.410158
,412109
.414062
.<ieois
.117968
.419921

.421675

.423821

.426181

.421734

.129687

.01640

.<33593

.435546

.437500

.439453

.«1406

.443359

.445312

. «726S

.40218

.451171

.453135

.455078

.4S7031

.4589M

.460937

.182890

.164M3

.466796

.«8T50

.4TDT03

.<Ti65e

.1M609

.476562

.478515

.480468

.02421

.18437S

.486328

.488281

.49023<

.<9218T

.49*140

. OB093

.498046

(CONTINUED)

F-1

OCTAL

.000000

.ooaooi

.000002

.000003
,000004
.000005
.000006
.000007

.000010

.000011

.000012
,000013
.000014
.0000 IS
.000016
.000017
.000020
.000021
.000022
.000023
.000024
.000025
.000026
.000027

.000030

.OOOB31

.000032

.000033

.000034

.000035

.On 0036

.000037

.OOOC40

.000041

.000042

.000043

.000044

.00004S

.000046

.00004T

.000050

.000051

.000052

.000053

.000054

.00005S

.000056

.000057

. B00060

. 000061

. OOOOS2

. 00006S

.000064

.000085
,000086

.000061

. 000070

. 000071

. 000072

.000073
, 000074
, OOCTOT5
. 000076
,000077

DEC.

.000000

.000003

.000007

. 0011

.00001S

.000019

.000022

.(MHK126

.000030
,OOOOM
,000038
.000041
.000045
.000049
.000053
.00005T

.oooo ai

.000064
,0000GB
.OOOOT2
.OUD076
.0000 BO
,000083
,OOOOST

,000091
.000095
,000099
. 000 IOZ
,000106
.000110
,000114
.000118
.000122
.0001ZS
.000129
.000133
.000137
.000 Ml
.0001«
.000148

.0001S2

.000156

.000160

.CHWIM

.000167
,000171
.000175
.00&179
.000183
.000186
.000190
.0001M
.000198
.000202
.000205
.000209
.000213
.000217
.000221
.000225
.000228
,000232
.000236
. 000141)

OCTAL DEC.

.000100

.000101

.000102

.000103

.OM104

.00010S

.000106

.0001DT

.000110

.000111

.000112

.OOOIU

.000114

.aooiis

.oooir

.oooin

.000130

.0001ZI

.000122

.000123

.000124

.OOOU5

.00012S

.000127

.000130

.000131
,000132
.000133
.000134
.000135
.000136
,000137
.000140
.000141
.000142
.000143
.000144
.000145
.000146
.000147

.000 ISO

.000151

.000152

.000153

.0001S4

.0001S5
,000156
.000157
.000160
.000161
.000162
.000163
.OOOIG4
.OM165
.000166
.000167

.0001 TO

.000171

.000172

.000173

. 00(1174

.0001T5

.000116

.000177

.000244

.00024T

.OOB2SI

.000255

.(HW2SB

.00020

.000267

.000270

,000274
, 0002 TB
.000282
.000288
.000289
.0002M
.&W29T
.000301

.00030S

.00030B

.000312

.0003 ie

.0)0320

.000324

.00032B
,000331

.000335

.000339

.OOOM3

.000347
,000350
.000354
.000358
.000362

.000368

.B00370

.000373

.000377

.000381

.000385

.0003B9

.000392

.OOOiM

.000100

. OM404
,000408
.000111
.000415
.00041?
. OOM23

.000427

.00001

.000434

. UOOU8

.000442

.000448

.000450

.0004S3

. OOM5T

. OCWMl

.0004S5

.000499

.000473

. OOM76
,000480
.00<48<

OCTAL DEC.

.000200

.000201

.000202

.000203

.000204

.(W020S

.000206

.000207

.000210

.000211
,onozia
.000213
.M02M
.000215
.0002 IS
.000217

,000220
.000221
.000222
.000223
.00022«
.000225
.000226
.000327

.000230

.000231
,000232
.000233
.000234
,OOOZ3S
.000236
.000237
.0002<0
.000241
.000242
.000243
.000244
.000245
.000346
. M024T

.000250

.000251
,000152
.0002 S3
.000254
.000255
.0002S6
.000257
.000260
.000261
.000262
.000263
,000264
.000265
.000266
.000267

,000270
.000271
.OOOZTZ
.D00273

.000274

.000275
,000276
,000277

,000488
,000492
. B0005
.000499
,000503
.OOOS07
.000511
.000514

.M0518

.000522

.000526

.OOOS30

.000531

.00053T

.000541

.000545

. DOOM 9

.000553

.000556

.000560

.000564

.000568

.OOOS7Z

.BOOSTS

.000579

.000583

.00058T

.000591

.000595

.000598

.000602

.000606

.000610

.000614

.000617
,000621
.00062S
.000629
.000633
.000637

.000640

.000644

.000648

.0006SZ

. (10065G

.000659

.000663

.000667

.000671

.00067S

.OOOGT9

.000682

.000686

.000690

.UOU694

.000698

.0007(11

.OOOT05

.000709

.000713

.000717

.00 D 720

.nooT2i

. 000 72 8

OCTAL DEC.

.000300

. M0301

.000302

.000303

.000301

.000305

.000306

.000307

.000310

.000311

.000312

.0003i*

.000314

.000315

.000316

.000317

.000320

.000321

.000322

.000323

.000324

.000325

.000326

.000327

.000330
,000331
.000332
.000333
.0003M
,00033S
.000336
.00033T
.000340
.000341
.000342
.000343
.000344
.000315
.000316
.000347

.000350

.000351

.000352

.000353

.B003M

.00035S

.000356

.000357

,000360
.000361
.000362
.000363
.090364
.000365

.000368

.000361

.0003 TO

.000371

.UD0372

.000373

.0003T4
,000375
.000376
.000377

.000732

.OOOT36

. OW740

.000743

.D00741

.OOOTS1

.OOOT55

.OOOT59

.000762

.000766

.000770

.OOOTT4

.OOOT78

.000782

.000785

.000789

.000793

.OOOT9T

.000801

.000805

.000808

.000812

.000816

.000820

.000823

.000827

. 00831

.000835

.OOD839

..000843

.fl00846

.000850

,000854
.00085B
.000862
.000865
.000569
.0&OBT3
.000877
.0008Bl
.000885

.000888

.000892

.000896

.000900

.000901

.000907

.BMB11

.000915

.000919

.0009Z3

. W0926

.000930

,000934
.000938
.000942
.000946

.000949

.OOU953

.000957

.000961

.000965

.000968

.000972

3NTINUED)

F-2



OCTAL DEC,

.000400
,000401
.000401
.OMM03
.OM4M
.000401
.&0040B
,0004B7

.000410

.000411

.000412
,000413
,000414
.000411
.00041B
, 1)004 IT

.000420

.000411

. OOMIZ

.OBMU

. OOM24

. ooMia

. OW426

.0&042T

.0004SO
, OOM31
.000431
. 00003
. OOM34
.000435
, OOM36
.000431

.000440

.000441

.000441

.000443

.000444

.00044S

.00044B

.00044T

.OOMW

.0004B1

. 00(WSl

.000453
,OOB4M
,000411
.0004M
.OOMB1

.OOMM

.OOOUl
,000411
.0004U
.0004M
,OOMM
.OOWI
.OOMtT

.OBfttTO

.OOMT1

.OOM71

.(Mxwn

.(W0474

.(KHMIS

.OOMTB

.000477

.ooosn

.0009BO

.0009B4

.OOOB88

.000991
, 000915
.000999
.OOIOB3

.001007

.001010

.001014

.001018

.001022
,001026
.001029
.001033

.flOIOST

.001041

.OOIMS

.001049

.001052

.0010 SB
,001060
.0010M

.001068

.001071

.0010TB

.001079

.001083

.001087

.001091

.OOIOM

,001098
,001102
.M11M
.001110
.001113
.ooiin
.001121
.ooms

.0011N

. ooim

.001136

.001140

.001144
, W1IO
.0011B2
.0011BB

,&0115»
.0011W
. D01KT
.(M>un
. 001174
.001 in
.Ofllltl
.0011M
.0011M
.0011M
.OBlltT
.ooiaoi
.ooiaw
.ooiao*
.ooiaia
.ooiiia

OCTAL DEC.

.000500
,OOOSOl
.000502
.000503
.OOOS04
.ooosos
.000606
.000507

.000510

.000511

.000512

.000513

.00051<

.0005 IS

.OOOS16

.0005 IT

.000520

.000521

.000522

.000523

.00052<

.00052S

.000526

.OOOS27

.000530

.000531

.000532

.000533

.OOOS34

.OOOS3S

.000536

.000537

.000540

.000511

.000542

.000543

.000544

.OOOMS

.OOOS46

.OOOS4T

.000550

.OOOSSl

.000552

.OOOS53

.oooss*

.000555

.000556
,OOOSST

,000680
. BMStl
.OOOBBt
,000663
.O&OSM
. OOOM6
.BttOMB
.OOOStT
. BMBTO
.M06T1
,000872
.OOOS71
.OOOS14
.W05TS
.owsn
.OBOST7

.o&iaao

.OOliZ*
,001228
.001232
.001235
,001239
.001243
.001247

.001251

.001ZSS

.001258

.001262

.OOIZM

.0012TO

.0011T4

.0012TT

.001281

.0012BS

.001289

.031293

.001296

.001300

.001304
, 01)1308

.001312

.00131G

.001319
,001323
.001327
.001331
.001335
.001338

.001342

.0013*6

.001350

.0013M

.001388

.001361

.001365

.001369

.001373

.001377

.001380

.001384

.0013 B8

.Mllt2

.001396

.001399

.001403

.00140T

.(101411

.OOM1S

.OB141B

.001412

.COKtS

.(W14SO

.OOMM

.OOUSt

.001441

.001446

.00144*

. 00 KM

.0011ST

.ooin

OCTAL DEC.

.ooosro

.OOtffi&l
,00&602
.000603
.000604
.OOOBOS
.OU060B
.000807
.000610
.000611
,000812
.OOOS13
.oooeu
.0008 IS
,000616
.000817

.oooflio

.000621

.000622

.000623

.00062<

.000625

.000626

.000627

.000630

.000631

.000632

.000633

.000634

.000635

.000636
,000637

,000610

.00(18*1

. OOOM2
,000643
.000614
.000645
.000646
.000647

.0006SO

.flooesi

.000652

.000653

.0006M

.000855

.0006SG

.0006S7

.000880

.OOOS81

.OOOBB2

.000(63

.(KM)<64

. OOOMS
, wotse
.MOSSt

.wmo

.000(71

.001X72

.0008T3

.oooen

.OOWTS

.OOOtTt

.000671

. ( 1464

.001468

.001472

.001476

.001480
,001483
.0014 ST
.00101

.OOHB5

.001499

.001502

.001508

.001510

.001S14

.001S18

.ooiszi

.00152S

.001529

.001533

.onissT

.OU1S41

.OOIS<4

.001548

.001552

.001556

.001560

.001564

.001567

.0015TI

.0015 TS
,001579
.001583

.001586

.001590

.001S9<

.001S98

.001602

.00160S

.001609

.001513

.001617

.001621

.001625

.001628

.001632

.001636

.001t40

.001644

.001647

.001651

.ooiess

.001SS9

.001663

.001667

.001970

.001S74

.OOlBTt

.OOlBBi

.0016B8

. 001*89

.OOIM1

. 00 KB?

.001101

.ooiroa

OCTAL DEC.

.OOOTW

.OOOTOl
,OOOTOZ
. OW 703
.OOOT04
.OOOIOS
.000708
.OOOTOT

.000710

.000711

.000712

.000713

.OOOT14

.000715

.000716

.000717

.000720

.000721

.000T22

.000TZ3

.000724

.000725

.000736

.000727

,000730
.000731
.000732
.000733
.000734
.OOOT3S
.000736
.OOOT37

.000740

.000741

.00074;

.000743

.000744

.0007<S

.000746

.000747

.000750

.000751

.000752

.000TS3

.0007S4

.000T55

.000756

.0007ST

.000760
,000781
.OOOT82
.000781
.OOOTM
.ooons
.OOOTW
.0007B7

.0007 TO
,0>a771
.000772
.000173
.000774
.OC077S
.00077S
.000777

.oonna
, coma
.001716
.OOIT2B
.OOITM
,001728
,001731
.001T35

.001739
,001743
.00174T
.001750
,001754
.0017S8
,001762
.001768

.001770

.0017T3

.B01T7T

.001TBI

.001T85

.001789

.001792

.001796

.001800

.001804

.001808

.001811

.00181S

.001919

.001823

.001827

.001831

.OBIB34

.001638

.001842

.001846

.001850

.001853

.ooiasT

.001861

.00186S

.001869

.001873

.001878

.001880

.OOIBM

.001*88

.001(92

.001896

.001899
,001903
.001907
.ooni
. 001B 14
.00191B

.ooisai

.oorza

.001.30

.001914

.001S3T

.001341

.001MS
,001)4*
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APPENDIX G
MP12 CPU CONNECTOR PIN ASSIGNMENT CHART

CONNECTOR PIN

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
26
27

28

29

30
31
32

33
34

35
36

37
38
39

40

41

42

43

44

45
46
47
48

49

50

ASSIGNMENT

+5 Volts

+5 Volts

+5 Volts

+5 Volts
+5 Vo Its

+5 Volts

+5 Volts
+5 Volts

Ground

Open

Ground

Open

Ground

Open
Ground

Open
Ground

Open

Ground
Halt Indicator

Ground

Run Indicator

Ground

Remote Load NC
Ground

Remote Load NO

Ground

Remote Run NC

Ground

Remote Run NO

Ground

Remote Halt NC
Ground
Remote Halt NO

Ground

Remote Reset NC
Ground *

Remote Reset NO

Ground
/Power Fail

Ground

Rec. Loop(+)

Ground

Rec. Loop (-)

Ground

Trans. Loop (+)
Ground

Trans. Loop (-}

Ground

Reader On Loop (+)

CONNECTOR PIN

51

62
53
54

55

56
57
58

59
60

61
62

63
64

65

66

67
68

69

70
71

72

73

74

75
76

77

78

79

80
81

82
83

84
85

86

87
88
89

90
91

92

93

94
95
96
97
98

99
100

G-1

ASSIGNMENT

Ground

Reader On Loop (-1
Ground

/Dma Request
Ground

/DMA-Connect-Address

Ground
/DMA-Read-Write

Ground
/DMA-Connect-Data

Ground
/DMA-Load-Data

Ground

/P 10-Interrupt
Ground

/PIO-Setect

Ground

/PIO-Connect

Ground
/Pl 0-Load
Ground

/PIO-Skip
Ground
/PtO-Disconnect AC

Ground
/Pl 0-Reset

Ground

/Data In Bus 00

Ground

/Data In Bus 01

Ground

/Data In Bus 02

Ground
/Data In Bus 03

Ground

/Data In Bus 04
Ground

/Data In Bus 05

Ground
/Data In Bus 06
Ground

/Data In Bus 07

Ground
/Data In Bus 08

Ground

/Data In Bus 09

Ground
/Data In Bus 10

Ground

/Data In Bus 11



MP12 I/O CONNECTOR PIN ASSIGNMENT CHART

CONNECTOR PIN

1 Thru 4

5Thru52

53
54
55
56
57
58
59
GO
61
62

63
64
65
66

67
68
69

70
71
72
73

ASSIGNMENT

+5 Volts

Peripheral
Interface

Signals
Ground

/DMA Request
Ground

/DMA Connect Address
Ground
/DMA Read.Write

Ground
/DMA Connect Data

Ground
/DMA Load-Data

Ground

/PIO-lnterrupt
Ground
/PIO-Select

Ground
/PIO-Connect

Ground
/PIO-Load
Ground

/PIO-Skip
Ground

CONNECTOR PIN

74
75
76
77
78

79
80
81
82
83
84
85

86
87
88
89
90
91
92
93
94
95
96
97
98

99
100

MP12 I/O ADAPTER PIN ASSIGNMENT CHART

CONNECTOR PIN

1 Thru 24

25

26 Thru 49

50

ASSIGNMENT

Peripheral
Interface

Signals

Chassis Ground

Peripheral
Interface

Signals

Chassis Ground

ASSIGNMENT

/PIO-DisconnectAC
Ground

/P>0-Reset

Ground
/Data In Bus 00
Ground

/Data In Bus 01

Ground
/Data In Bus 02

Ground
/Data In Bus 03

Ground
/Data In Bus 04

Ground
/Data In Bus 05

Ground
/Data In Bus 06

Ground
/Data In Bus 07

Ground
/Data In Bus 08

Ground
/Data In Bus 09
Ground

/Data In Bus 10
Ground

/Data In Bus 11

G-2

MPI2 CPU I/O ADAPTER PIN ASSIGNMENT CHART

CONNECTOR PIN

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

ASSIGNMENT

+5 Volts

+5 Voits

Open

Open
Open

Open

Open

Halt Indicator
Run Indicator

Remote Load-NC

Remote Load-NO
Remote Run-NC

Remote Run-NO

Remote Hait-NC

Remote Halt-NO

Remote Reset-NC

Remote Reset-NO

/Powerfail

Rec. Loop (+)

Rec. Loop (-)

Trans. Loop (+)

Trans. Loop (-1

Reader on Loop (+)
Reader on Loop (-)

Chassis Ground

CONNECTOR PIN

26
27

28
29

30
31

32
33

34

35

36
37
38

39
40

41

42

43
44

45

46

47

48
49

50

ASSIGNMENT

+5 Volts

+5 Volts
Ground

Ground
Ground

Ground

Ground

Ground

Ground
Ground

Ground

Ground
Ground

Ground

Ground

Ground

Ground

Ground

Ground

Ground

Ground
Ground

Ground

Ground

Chassis Ground

G-3



7

MP12 REMOTE CONTROL SIGNAL PIN ASSIGNMENT CHAKT

MP12
PROCESSOR

>

^

220
+5

220

+5

220

+s

+5

220
+5

Us-"

MP12
POWER SUPPLY

NOTE: All Logic Gates are 7400 Sarii

26 11

36 16

38 17

32 14

+5VDC

REMOTE HALT

+5VDC

REMOTE RUN

REMOTE-LOAD-NC

SIGNAL GND 3
REMOTE-LOAD-NO

REMOTE-HESET-NC

SIGNAL GND3
REMOTE-RESET-NO

REMOTE-HALT-NC

SIGNAL QN D ^
REMOTE-HALT-NO

REMOTE-RUN-NC

SIGNAL GND3
REMOTE-RUN-NO

REMOTE HALT INDICATOR
5VDC@60MA(MAX»

REMOTE RUN INDICATOR
5VDC@60MA(MAX)

REMOTE LOAD SWITCH
(Momentary Contact)

REMOTE RESET SWITCH
(Momentary Contact)

REMOTE HALT SWITCH
(MomentaryContact)

REMOTE RUN SWITCH
(Momentary Contact)

SIGNAL GND^

REMOTE.POWER-ON

IN
REMOTE POWER-ON SWITCh

(MP12 Power Supply Signal)

G-4

UP12 INPUT/OUTPUT CARD COMPONENT SIDE

TOP

NOTE: Even numbered pins on component side.

Odd numbered pins on circuit side.

G-5

2. 4 |*5V)

78 (DIB-00)

< -100 (DIB-11)



MPU CPU CARD COMPONENT SIDE

TOP

lsa^ -. 2, 4; 6, 8 (+5V)

78 (DIB-00)

100 (DIB-11)

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

G-S

APPENDIX H
STANDARD DEVICE ADDRESS ASSIGNMENTS

DEVICE ADDRESS DEVICE

OOg
"8
02g
03g
04g
058-76g
77,

Reserved for CPU (IOF, ION, and SPL)

High Speed Paper Tape Reader

High Speed Paper Tape Punch

TTY Reader/Keyboard

TTY Punch/Printer

Unas signed

Line Frequency Clock

H-l



APPENDIX I
PROGRAMMING EXAMPLES

The following programming examples include utility subroutlnes for unsigned
multiply (MPY), unsigned divide (DfV), binary-to-decimal conversion (BDC), deci-
mal-to-binary conversion (DBC), binary-to-octal conversion (BOC), octal-to-binary
conversion (OBC), and byte handling.

Each subroutine may be assembled relative to any page boundary, although the

listings reflect a starting octal address of 200Q,

The binary-to-octal and binary-to-decimal subroutines produce strings of numeric
ASCII characters from binary values. Each character is inserted into bits 4-11 of
a 12-bit word.

The octal-to-binary and decimal-to-binary subroutines accept strings of 12-bit
words as input and produce binary values as output. Bits 8-11 of each word are
interpreted as a numeric digit as follows:

OOOOg - O^Q

00012 - 1 io

OOIO^ - 2-)o

0011^ - 3^o

OIOOg - 4-10

01012-5,0
OIIOg - 6iQ

01112-7,0
lOOOg - 810

100l2'-9,o

The byte handling subroutines enable the manipulation of 6-bit bytes packed two
per word.

1-1

0200
0201
0202
0203
020t
0205
0206
0207

OZIO
ozu
021.2
0213
021^
0215

0216
0217
0220
OZ21
0222
0223

02Z<
Oii5
022&
0227
0;30
0^31
0232
0^33
023^
0^35
0236
0237
oz^o
0241
0242
0243
0^44
0^4t>
02^6
0247

0000
3255
3254
1.600
3253
1653
3Z53
3251
3252
1253
7450
5237
7110
3253
74ZO
5230
1255

1ZSI
3251
1252
7^20
?101
1254
3i 62
1.255
7104
3255
1^54
7004
325<i
5211
2200
IbOO
3Z53
1252
3 6 S3
Z253
1251
3653
^200

I /
2 /
3 /
4 /
5 /
6 /
7 /
8 /
9 /

10 /
11 /
12 /
L3 /.
L4 HPY^
15
16
17
18
19
20
21
22
23 MPYi.
24
25
26
27
Z8
£9
30

31
32
33
34
35
36

37
33 HPY2.
39
^0
41
<t2
<i3
44
45 HPY3
<t&
47
48
49
50
51
52
53

UNSIGNEG HULT IPLICATIGN SU6ROUTINE

CALLING SEQUENCE:

TAD
JMS KPY

0
DC A
DCA
TAO
OCA
TAO
DC A
DCA
DC A
TAO
SNA
JMP
CLL
OCA

SNL
JMP
TAD
TAD
OCA
TAO
SNL
CI.L
TAD
DCA
TAD
CLL
OCA
TAD
RAL
DC A
JMP
IS;
TAO
DCA
TAD
UCA
IS2
TAD
t)CA
IS;

T<>
T3

I MPY
1i

I ^Z
T2
TO
Tl
T;

MFY3
« Ati
TZ

MPYZ
T4
TO
TO
n

lac
T3
Tl
T4.
RAL
T^
T3

T3
MPY1
MPY

I MPY
TZ
n

I TZ
rz
70

I T2
WPY

/AC . 12-8IT HULTIPLICAND
/CALL MULTIPLY SUBROUTJNE
/ADDRESS OF 12-BIT MULTIPLIER
/ADDRESS OF 2^-BIT RESULT
/RETURN FROM HULT IPLY

/STORE HULTIPLICAND

/FETCH MULTIPLIES

/INITIALIZE PROOUCT

/FETCH MULTIPLIER
/SKIP IF NOF ;:EKO
/IF ZERC> DUNt:
/SHIFT PULTIPLIER RIGHT
/STORE
/SKIP ON LINK SET
/GO SHIFT HULTIPLICAND
/FORM PARTIAL PRODUCT

/SHIFT tlULTlPLI CAND

/CONTINUE
/FETCH ADDRESS CF PRDDLfCT

/STORE
/FETCH BITS 00-11 OF PRODUCT
/STURE

/FETCH BITS 12-23 OF PSOOUCT
/STORE

1-2



0250 5600

OZ51 0000
OZ52 0000
OZ53 0000
0254 0000
0255 0000

54
&5 /-
56 TO^
57 Tl»
58 T2*
59 T3*
&0 T4»

JMP I MPY /RETURN

/PRODUCT* BITS 12-23
/PRODUCT* BITS 00-11
/MULTIPLIER
/TEHP
/nULTIPLICAND

1-3

0^00
0201
0202
0203
0;0t
0205
OZ06
02C7
0210
0211
0212
0213
OZl^
0215
0216
0217
0220
02.2.}.
022Z
0;23
0224
0225
0226
0227
0230

0231
0232
0233
023k
OZ35
0236
OZ37
0240
0;<l
024;
0£43

0000
3261
1600
3Z55
1.6S5
3257
;255
1655
3260
2ZOO
IbOO
3256
iZQQ
l2bl
7KI
3261
7430
5600
1;57
1261
76^0
56i)0
125^
3255
1260
7004
32t>0
1257
7004
3257
l;i7
1261
7430
3ZS7
7200
Z255

1 /
2 /
3 /
^ t
5 /
6 /
7 /
8 /
9 /

10 /
11 /
12 /
13 /
14 /
15 /
16 /
17 ;
16 DiV*

19
zo
21.
22
;3
;<
25
26
27
28
i9
30
31
32
33
34
35
36
37
38
39

40
41
42 DIV2
^3
^4
45
46
47
48
49
50
&l
5^
53

UNSIGNEO DIVISION SLlBkOlTINt

CALLING SfcCIUENCfc:

TAO
JHS t)tV

0
DCA
TAD
OCA
TAD
DCA
ISZ
TAD
DC A
IS;
TAO
DCA

ISZ
TAD
CLL
DCA
S;L
JMP
TAD
TAD
S;L
JMP
TAD
DCA
TAD
RAL
OCA
TAD
RAL
DC A
TAD
TAD
SZl
DCA
CLA
ISZ

T<>
I DIV

75

I TS
T?
Ta

I T5
la
DIV

I DIV
To
UIV
T9

c»« uc
T9

D IV
T7
TS
CLA
D IV
Cl
T5
Ttj

T8
T7

T7
T7
T9

T7

T5

/AC - 12-BIT DIVISOR
/CALL DIVIDE SUBRGUTIME
/ADDRESS Of Z-t-eiT DIViOENO
/ADDRESS OF 24-817 RESULT
/ BITS 0-11» QUOTIENT
/ BITS 12-23* REMAINDER
/RETURN FROM OmOE
/ LINK-0* DIVISION SUCC6SSFUI
/ LINK^l, OVERFLOW

/STORE UIVISOB
/FfcTCH DIVIDEND

/8ITS 0-11
/T?

/BITS 12-23
/T8

/FfcTCH ADDR&SS OF ftESULT
/STUR£

/CHECK FOR ZERO OIVISOR

/IF S0» RfcTUKN
/CHECK IF DIVIDEND < OIVISUR

/IF NOT> RETURN
/INIUAUZE LOOP CGUNT

/SHIFT DIVIDEND

/FETCH HIGH ORDER OIVIDENU
/SU8IBACT OKISDR
/SKIP IF DIVIDEND < OIVISOR
/STURE DIVIDEND - OIVlSOft
/CLEAR AC
/INCREMENT COUNT* FINISHED

1-4



0244
02^5
0246
02^7
OZ50
025L
0252
0253

0^54
0255
0256
0267
0260
0261

5230
IZ60
7004
3656
2Z56
12S7
3656
5600

77t><
0000
0000
00.00
0000
0000

L

54
&5
56
57
58
&q
&0
bl
62 /
63 Cl>
64 T5^
b5 Tt>*
66 T7,
67 T8/
68 T9^

JMP
TAD
KAL
OCA t Tb
ISZ
TAD

D[V^
Td

Tt>
17

DCA I Tb
JMP I 01V

/NO, CONTINUE
/YES* FETCH OUOTIENT

/STORE

/PETCH REMAINDER
/STORE
/RETURN

-12
0
0
0
0
0

/T£HP
/ADDRESS OF RfcSULT
/HIGH ORDER D IVIDfcNU
/LOW ORCER OIUIDEND
/OIVISOR

1-5

0200
0201
0;02
0203
0;04
0205
0^06

0207
0;l0
0211
0212
0213
OZK
02:15
0216
0^17
alia
0221
0^22
0223
0224
OZ25
02Z&
02Z7
0230
0231
0232
0233
0234
0235
Oii36
OZ37
0240
02^1
0^42
02<»3

uooo
3275
IbOO
3301
1701
3277
2301
1701
3300
aoo
7040
16QO
Z200
1275
3301
iZ75
7450
5b^0
70'tl
3275
1272
3303
1^74
330Z
1300
710^
3300
1277
7004
3Z77
7004
327b
l27b
1273
7430
32 76

L /-
2 /
3 /
4 /
5 /
b /
7 /
8 /
9 /

10 /
11 /
12 /

13 /
l< /
15 /
16 /
17
18 80C>

19
20
il
11
23
Z4
25
^6
;7
28
29
30

31
3Z
33
3^
35
36
37
38
39
40 BDC^f
41
<z
43
44
^5
46
^7
^8 BOC4i
49
50
51
52
53

BINARY ID DECIMAL CONVERSION SUBROUTINE

CALLING SEQUENCE:

TAD

jns BCC

0
OCA
TAU
DCA
TAD
DC A
ISZ
TAD
oc»
ISZ
CHA
TAD
]SZ
1AO
DC &
TAD
SNA
JHP
CHA
OCA
TAD
DC A
TAD
DCA
TAD
CLL
DC A
TAO
RAL
DCA
RAL
DCA
TAD
TAD

SZL
DCA

T17
I B DC

T;l
I TZl

T19
TZ1

I T21
T20
60C

I BDC
BUG
U7
TZ1
T17

[ ace
1 AC
T17
Ct> «
TZ3
c?
TZ2
IZO
RAL
T20
T19

Tiy

T18
Tld
C6

Tiy

/AC * NUMBER OF CHARACTERS
/TO PRODUCE (HAXIMUH " 8>
/CALL CONVERSION SUBROUTINE
/AOORESS OF 24-BIT NUMBER
/TO BE CONVERTED
/BEGINNING ADDRESS OF AREA
/TO RECEIVE CHARACTERS
/RETURN POINT

/STORE DIGIT COUNT
/FETCH NUHBbR TO CONVERT

/BITS 00-U
/T19

/BITS 12-23
/T20

/NEGATE COUNT

/IF COUNT Z£RD» RETURN

/STORE COUNT

/DIVIDE NUMBER BY 10

1-6



024^
0245
0246
0247
OZ50
OZ51
0252
0253
0254
0255
0; 66

0257
OZ60
02bl
0262
0263
OZ64
OZ65
0266
0267
0270

0271
0; 72
0273
027*
0275
0276
0277
0300
0301
0302
OJ03

7200
1300
7004
3300
1277
700^
3277
l27b
2302

5236
1271

3701
7040
1301
3301
2303
7410
5600
2Z75
5226
5600

0260

7770
7766
7750
cooo
cooo
CO 00
0000
0000
0000
0000

54
55
56
57
58
5S

60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
7& /
77 C4>

78 C5,
79 C6>
90 C7<
8L U7<
82 Tl9>
93 Tl9<
84 T20»
as i;i,
86 T22*
87 T23»

CLA
TAO TZO
8AL
DCA TZO
TAO Tl<)
RAL
OCA U9
TAD Tia
ISZ T22
JMf> BOC't
TAD C^

DC A I 1Z1.
CMA
TAD T^l
DC A TZ1
ISZ TZ3
SKP
JHP I BCC
IS; TI7
JHP BCCZ
JMP I 60C

OZ60
-8
-10
-Z4
0
0
u
0
0
0
0

/CONVERT REMAINDER TO
/ASCII CHARACTER
/STORE CMARACTER
/DECREM6NT ADDRESS

/EIGHT CHARACTERS PRODUCED

/Y£S» RETURN
/INCREMENT COUNT» FINISHED
/NO» CQMTINUE
/YES* RETURN

/CHARACTER COUNT
/TfcHP
/BITS 00-11 OF NUMBER
/BITS 12-23 OF NUMBER
/TEMP
/T6HP
/TEMP

1-7

0200
0201
0202
0203
0204
0205
OZOb
0;07
OilQ
0211
Q2\i

OZ13
0214
0215
021&
0217
0220
02^1
0222
Qii3
022^
02Z5
OZ26
0227
0230
0231

OZ32
0233
0^3't
0235
0^36
0237
02^0
02^1

0000
71^1
3302
3276
3277
1600
3303
2ZOO
1600
330^
i2.QQ
74.10
<jit>b
1703
0274
1275
7700
5266
1276
7104
3276
im
7004

3277
1276
7104
3300
1277
7004
3301
1300
710't
3300
1301

I /
2 /
3 /
4 /
5 /
6 /
7 /
8 /
9 /

10 /
II /
12 /

13 '
L4 /
15 /
16 /
17 /
18 /
19 /
20 D8C»
21
i2
23
24
26
2t
27
28
11
30
31
32
33 D8C1*
34
35
36
3 1
39
39
40
41
42
<t3
4^
45
46
^7
48
49
50
51
52
53

DECIMAL TQ BINARY CONVERSION SU6ROUTINE

CALLING SEQUENCE:

TAD ... /AC = NUHflEk OF CHARACTERS
/TO CONVERT (HAMHUM . 8t

JHS DaC /CALL CONVERSiaN SUBROUTINE
/BEGINNING ADDRESS OF
/DECIMAL CHARACTER STRING
/ADDRESS OF 24-61T RESULT
/RETURN POINT

hiOTt: CONVERSION IS PERFORMED MOOULO
l6>777^16

0
CLL
DC A
DCA
DCA
TAD
DC A
IS;
TAD
DCA
1SZ

SZL
JMP
TAD
AND
TAD
S HA
JHP
TAO
CLL
DC A
TAD
RAL
OCA
TAD
CLL
DCA
TAD
RAL
DC A
TAD
CLL
DC;
TAD

CMA IAC
714
110
Tll

I OdC
T15
OdC

I DBC
116
08C

DBC4
I TIS

cz
C3
C LA
DBC<»*
110
RAL

' 110
TU

Ill
no
RAL
T12
Tll

TU
Tl;
RAL

Tl;
T13

/NEGATE DIGIT CUUNT
/STORE
/INITIALI2E RESLLT

/FETCH STRIMG ADDRESS
/STORE

/FETCH ADDRESS UF RESULT
/STORE

/iF ZERO OI<>IT COUNT
/FETCH CHARACTfcR
/CHECK FOR DECIMAL DIGIT

/IF NOT* GO RETURN
/MULT1PI.Y Rb SUL1 BY 10
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02^Z
0243
0244
0245
0^:46
0^47
0250
OZSil
QZ52
0253
025+
0255
0;S6
0^57
OZbO
OZ61
Q2b2
02&3
02t>4
0265
OZ66
0267
0270
0271

OZ7Z
0273

027^
OZ75
OZ7b
0277
0300
0301
030;
0303
0304

700<i
3301
1276
1300
3276
i27?
7430
7101
1301
3277
71.00
1703

0;7<
1276
3276
700
Z277
2303

^302
5215
1277
3704
230^
1276
3704
i>600

COl?
7766
0000
0000
0000
cooo
0000
cooo
0000

s<
55
56
57
58
59
60
61
62
63
64
65
66
67
68
6S
70
71

72
73
7^ DBC-t»
75
7t.
77
79
79

/

RAL
DCA
TAD
TAD
DCA
TAU

SZL
CLt
TAD
OCA
CLL
TAD i
AND
TAD
DCA

S;L
ISZ
IS;
ISZ
JMP
TAD
OCA I
ISZ
TAD

OCt I
JMP I

TI3
T10
T12
110
Ill

I AC
T13
Ill

T15

cz
T10
no

Tll
T15
714
DBCi
Tll
Tlb
T16
T10
Tlb
DBC

80
81. C2r
92 C3»
83 T10.
84 Tllj,
85 1iZ,
Sb T13*
87 T14,
88 T15*
89 T16*

0017
-OIZ
0
0
0
0
0
0
0

/FETCH CHARACTER
/EXTRACT DIGIT
'ADO DIGIT TO BESULT

/INCREMENT POINT&R

/INCKENENI COUNT, FINISHED
/NQ/ CONTINUE
/YES, STCRE BESULT
/BITS 00-11

'BITS 12-23
/RETURN

/RESULT*
/RESULT,
/TEMP
/TEMP
/TEMP
/TEMP
/TEMP

BITS
BITS

12-23
0-11

QiQQ
0201
02CZ
0203
0204
0205
0206
0<'07
0210
ozu
0212
0^13
0214
0215
0216
0;17
0220
0221
Q2.2.2.
0223
0224
0225

0226
02.Z7
0230
0231
0232
0233
0234

0000
3;31
1600
3232
2200
1.226
3233
1.231
700 b
7006
323't
1.234
7010
3231

1;3<
0227
1230

3632
ii^l
^233
5207
5600

777^
0007
C260
0000
0000
LOOO
cooo

1 /
2 /
3 /
^ /
5 /
b /
7 /
8 /
9 /

10 /
11 I
12 /

BINARY TU OCTAL CONVERSION SU8ROUTINE

CALLING SEOUENCti:

TAO
JHS BGC

13 /
1< BOC.
15
Ifc
t7
1.8
L<)
20
21 BCCZ
ii
23
24
25
^6
27

IS
Z9
30
31
32
33
34
35
36 /-
37 C8>
39 C9<
39 C10,
^0 T24.
41 T25*
^2 T^b*
^3 T27»

0
OCA
TAD
DCA
ISi
TAD
OCA
TAD

BU
RU
DC A
TAD
RA8
OCA
TAD
AND
TAi)
OCA
ISZ
ISZ
JMP
JHP

T2^
1 eec

T2&
80C
Cd
126
TZ1

T;7
T27

T^4

I;7
C1
C10

I TZ5
T;5
T26
ttOCZ

I 60C

-4
7
02b0
0
0 *
0
0

/AC = NUMBER TO 6E CONVERTED
/CALL CONVERSION ROUTINE
/ADDRESS Of STORAGE AREA TO
/RECEIVE <» OCTAL CHARACTERS
/RETURN POINT

/STORE VALUE
/FfeTCH ADDRESS OF STORAGE AREA
/STORE

/ INITIALI2E COUNT

/FETCH VALUE
/EXTRACT OCT&L DIGIT

/CONVERT TO ASCII CHARACTER
/STURE CHARACTER
/INCREMENT ADDRESS
/INCREMENT COUNT* FINISHED
/NO* CONTINUE
/YES» RETURN

/VALUE
/ADDRESS
/COUNT
/Ttnp
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0200
0201
ozo;
0203
0204
oao5
0206
0207
0210

0211
0212
0213
0214
0215
0216
0217
0220
0;Z1

0000
7ZOO
1600
3Z;<
am
1223
3Z;5
7104
7104
7104
3226
16Z4
;2;t
02Z;
1226
22i5
5207
5600

0222 0007
0223 7774
0224 0000
0225 0000
0226 0000

1 /.
; /
3 /
* /
5 /
6 /
7 /
8 /
1 I

10
11
12
13
K OBC,
15
16
17
18
19
20
21 08C2»
;2
i3
2t
;5
26
27
;8
29
30
31
3; /
33 Cll,
34 Cl;>
3S T^8.
36 T29^
37 T30,

OCTAL TO 8INABV CONVERSION SUBBCUIINE

CALLING SEUUENCE:

JMS ... /CALL CGNVERSION SUBROUTINt:
/ADDRESS OF STORAGE AREA
/CONTAINING 4 OCTAL ChARACT£RS

/RETURN POINT

/AC * 12-6IT CONVERTEC tfALUfc

0
CL»
TAO I
OCA
ISZ
TAD

DCA
CLl
CLL
CIL
OCA
TAO I
IS;
AND

TAB
ISZ
JMP
Jnp I

OBC

r;a
08C
C 12
T29
«*L
RAL
RAL
T30
T;8
T2B
Cll
T30
T29
08C;
08C

7
-^
0
0
0

/CLEAR AC

/FETCH tBDBESS [F STGIiAGE «REA
/STORE

/ INITIALIZE CtJUNF

/NUttIPiy »ALUE BV 8

/FETCH CHARACTEfi
/INCKEKENT ADDKESS
/EX7KACI DC1AL UlulT
/AGO TO VALUE
/INCREMENT COUNT. FINISHED
/NO* CUNTiNUE
/YES, RETURN

/ADDRESS
/CGUNT
/VALUE

02CO

1-11

0200 0000
0201 331C
020Z 700A
02C3 3311
02C4 5600

I /
2 /
3 /
k I
5 /
6 /
7 /
8 /
9 /

1C /
11 /
12 /
13 /
14 /
15 /
16 /
17
16
19
20
21
2;
23
24 /
25 /
26 /
27
28
29
30
31
32
33

/
/
/
/
/
/
/

3^ /
35
3t /.
37 /
36 /
39 /
40 /
^1 /
42 /
43 /
44 /
45 /
^6 /
47 /
49 /
4<i SETi
50
51
5Z
53

BYTE HANDLING SUBRDUTINES

THESE SU8RQUUNES USE A COflHChi BYTE ADDRESS
POINTER (BAP) TO MANIPULATE 6-8IT 8YTES PACKED
TWO PER WURO. THE FGLLCWING FUNCTIONS WAY BE
PEftFCRfEO:

SET: SETS THE BYTE ADDRESS PCIMER TC A
SFECIF IEO VALUE

NOTE: RETURNS THE VALUE OF THE BYTE ACDRESS
POINTER

INC: ir'CKEr'ElsTS THE BYTE ADDRESS POIMER

GET: GETS T^E BYTE ADDRESSED BY Th£ CONTENTS
OF THE BYTE ADDRESS POINTER AND THEN
IFvCREMENTS THE GrTE ADOSESS PCIMER

PUT: S1DRES A BYTE AT THE ADDRESS CONTAINED
IN THE BYTE ACDRESS POINTER AND THEN
IfsCSEMENTS ThE BYTE ADDRESS POIhTER

UF>K: CALLS GET TG GBTAIt^ A 6-BIT BYTE hHICH
IS THEN CCNVERTEE3 ANC BETLSNEO *S AN
8-BtT ASCII CHARACTER IN THE RANGE
ZW - 337

RET: RETURNS THE ASCII CHARACTER LAST
OBTAINED VIA UPK

*ozoc /LOAD ACCRESS

SET BYTE P'GINTER

CALLING SECUENCE:

JHS StT /CALL SET
/ AC . WORD ADCRESS
/ LINK * 0> LEFT 8YTE
/ L INK « l> RIGHT BYTE
/RETURN POINT

E^P
0
DCA
RAL
DCA BAP+l
JMP I SET

/STORE AC IN BAP
/MOVE LINK TO AC BIT
/STORE BYTE POSITION
/RETURN

11
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1

0205 0000
02G6 730C
0207 1311
0210 701C
0211 1310
0212 S605

0213
02 I <i
0215
021&
0217
OZ20
0221
02;2
0223
022<
0225

cooo
7200
I'll
7110
131C
700<>
7011
3310
7004
3311
5613

54 /.
55 ;
56 /
57 /
58 /
59 /
60
61.
6Z /
b3
64
65
66
67 NCTE»
68
69
70
71
72
73 /
7^ /
75 7
76 /
77 /
78
79
80
ai
82
83 INC»
8^
85
86
87
88
89
90
91
12
93
94 /

NOTE BYTE POINTER

CALLING SEQUENCE:

J"S NOTE /CALL NC7E
/RETURN POINT
/ AC = WORD ADDRESS
/ LINK . 0» LEFT BYTE
/ I INK . I, RIGHT BYTE

0226 CCCC

95
96
97
98
99

1CO
101
102
103
10^ /
105
ice GET»

0

CLA CLL
TAD B^P+1
PAR
TAD 6^P
JMP f NOTfc

/FETCH BYTE POS tTION
/nOVE TO IINK
/FETCH kCRD PCINTER
/RETURN

INCREMENT BYTE POINTER

CALL ING SECUENCE:

JMS INC /CALL INC
/RETUSN PGINT

0
CL«
TAD BAP+1
CLL RAR
TAD BAP
RAL
iAC RAft
DCA 6AP
RAL
OCA E^P+1
JHP I INC

/FETCH BYTE POSITIDN
/MOVE TO LINK
/FETCH NCR5 ACDRESS

/SHIFT LEFT TO CBTAIN BYTE .BERESS
/INCREKEhT ANC SHIFT BACK
/STORE hCRD ACDPESS
/MOVE LINK TO AC 61 T 11
/SURE BYTE FCS [T ICN
/RETURN

GET BYTE

CALLING SEQUENCE:

JMS GET /CALL GET
/RETURN POINT
/ AC = 6-81T BYTE

0227
OZ30
0231
0232
0233
0234
0235
0236
0237
02^0
0241
0;<Z
02^3
0244

7200
1311
7110
1710
743C
52<C
»0l2
7012
7012
0305
3312
A213

1312
5626

02^5
0246
0247
OZ50
0251
025Z
0253
025't
025S
0256
0257
0260
0261
0262
0263
0264
0265
0266
0267
0270

0000
0305
3312
1311
7&40
5263
1312
7106
7006
7006
3312
171C
0305
5265

171C
0307
1312
3710
^213
5645

107
loe
10<
110
Ill
112
113
n^
115
116 GET2*
117
lie
119
120
121 /
12; /
123 /
124 /
IZ5 /
126 /
IZ7 /
129 /
129 /
130 /
131 /
132 PLT<
133
13^
13i
136
137
138
131
KO
1<1
142
10
1^
145
146 PUT2/
1^7
1^8 PLT4»
1^9
150
151
152 /-
153 /
L5^ /
155 /
15C /
157 /
158 /
l5t) /

CLA
TAD
CIL
T&O I

SZL
JHP
RTR
RTS
RTR
AND
DC A
JHS
TAD
JHP I

B^P+l /FETCH BYTE PGSITICN
RAR /MOVE TC LINK
SAP /FETCH UQRD

/LEFT BYTE
GET2 /NC* RIGHT BYTE

/YES» RIGHT ADJUST BYTE

077 /KILL BITS 0-5
BYTE /SAVE BYTE
IKC /INCRENEN1 «VTE ACDBESS POINIER
BYTE /FETCH BYTE
GET /RETURN

PUT BYTE

CALLING SEQUENCE:

JMS PUT /CALL PUT
/AC BITS 6-11
/RETURN PCINT

BYTE TO STORE

0
AND
OC&
TAO
s;»
JMP
TAB
CLL
IITl
RTL
DCA
TAD
AND
JHP
TAD
ANO
TAD
OCA
jr^s
JMP

077 /KILL AC BITS 0-5
BYTE /SAVE BYTE
E^P+l /FETCH BYTE PCS1TICN
CLA /LEFT BYTE
PUT2 /NC* RIGHT BYTE
BYTE /YES, LEFT ADJUST BYTE
RTL

BU£
I GiP /FETCH UCRO

077 < /KILL BITS 0-5
PLT4 /CG MERGE AND STORE

I B*P /FETCH hCRD
D7700 /KILL BITS 6-11
BITE /NEKGE UITN BVTE

I BAP /STORE KORD
1(<C /IhCREMEhT BYTE AEORE5S POINTER

I PUT /RETURN

UNPACK CHARACTER

CALLING SECUEhCEi

JHS UPK /CALL UPK
/RETURN POINT
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NOTES

0271
OZ7;
OZ73
027t
0275
0276
0277
03CO

cooc

<?Z6
1306
0305
130t
3313
1313
5671

0301 0000
03C2 72CC
0303 L313
0304 5701

0305
0306
0307
0310
0311
0312
0313

0077
0240
7700
0000
0000
0000
0000

160 /
161 /
162 /,
163 UPK>
l6<
165
166
167
168
169
170
171 /
172 /
173 /
174 /
175 /
176 /
177 /
178 /
179 /

/
/
/.

/ AC . 8-BIT ASCII CHARACTER

0
jns
TAD
AND
TAD
DCA
TflD

GET
C240
077
02<0
ChAR
CHAR

JWP I UPK

/GET BYTE

/CCN»E«I TC ASCII CHAIiACTEIi

/SAVE CHARACTER
/FETCH CHARACTEP
/RETURN

RETURN CHARACTER

CALLING SEQUENCE:

JHS BET

180
181
182
183 R£T>
18^
18;
186
187 /.
188 077»
189 0240>
190 07700»
191 B«P.

0

CLA
TAO ChA8
JMP I RET

077
0240
07700
0,0

192 8»TE, 0
193 CHAR> 0

/CALL RET
/8ETUBN POINT
/ AC = LAST CH^RACIES
/ OBTAINED VIA UPK

/FETCH ChARACTER
/RETURN

/8VTE ACDRESS PCINTER

/BYTE STORAGE
/CHARACTER STGRiGE
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