Goo1l
0002
0C03
0004
000%
000¢
0007
0Co3
0009
0010
0011
0012
0013
0014
Ou1ls
0J16
0o17
00138
0019
0020
00zl
0022
0023
0024
0025
V026
0027
0026
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* PURPOSE

TO PUNCH SELF=LOADING ORJFCT TAPES OF ANY DESTRFD
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0029
0030
0031
0032
0033
0034
0035
0036
0037
0038
0039
0040
0041
0042
0043
0044
004%
0046
0047
0048
0049
0050
0051
0052
0053
0054
0055
0056
0cs7
G054
005y
0060
0061
0062
0063
0064
0065
0060
0067
0068
0069
0070
0071
0072
0073
0074
0075
0076
0077/
007y
007y
0080
0081
ooez
0083
00g4

* NAME! (PAL~AR)
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STORAGE

DOC. 70180311000

RFVa H PAGF

THIS PROGRAM OCCUPIES LESS THAN ONF SECTNR NF CNRF.

USE

PAL-AP IS DISTRIBUTED IN PAL MODF AND IN REI OCATARIF NR.IFCT FORMAT

PAL MODE;

ALL PAL-FORMAT' PROGRAMS MUST BF | OADFD TN THF FOI | OWING

MANNER

1) THE KEY=IN LOADER (LOCATIONS 1~17) MUST RF MANUAI LY
SET:AS FOLLOWS!

~NoUMPWN

10
11
12
13
14
15
16
17

STA
ocep
INA
JMP
SNZ
JMP
STA
INA
JMP

L6L

INA
JMP
STA%
IRS
SZE

57
10001/4
*1001/4
#e]

L )

‘o

*1001/4
LL2E

8
10001 /4
]

Q

0

ASR

010057
030004
131004
002003
101040
002003
010000
131004
002010
041470
130004
0020113
110000
024000
100040

DYGYTRONTCS

010057
030001
131001
002003
101040
U02003
010000
131001
002010
041470
130001
002013
110000
024000
100040

2) PLACE THE LEADER PORTION OF THF PROGRAM TN THF PAPER
TAPE READER. SET THE PmCOUNTER TO 000001 AND PRFSS START.
(SEE NOTE FOR ASR USFRS.)

NOTE: WHEN USING AN ASR=33, MOMFNTARII Y DRFSS THF START
SWITCH ON THE READFR AFTER PRESSING THF COMPUTFR START
BUTTONe WHEN USING AN ASR=35s SFT THF MNDF SWITCH

TO KTy PRESS THE CONTRQI KFY (CTRI) AND THF QO KFY
SIMULTANEQUSLYs PRESS THE COMPUTER START RUTTON. AND
SET THE READER SWITCH TO RUNe v

THE PROGRAM WILL SFiFel 0AD FROM THTS PATNT

TO THE CORE AREA FROM WHICH IT WAS PLINCHFD.

RELOCATABLE FORMAT
1) LOAD THE PROGRAM AS ANY OTHER RELOCATARI F PROGRAM

2) TO QUTPUT A PAL MODE TAPF. USF INSTRUCTIANS RFI OWe
USING LOAD POINT FOR FIRST ADDRESS« AND | NAR POTNT

PLUS *'577 AS LAST ADDRFSS.

TO USE PROGRAM:
1) MASTER CLEAR
2) SET PROGRAM COUNTFR TO XXN00 WHFRF XX 1S THF SFCTOR



0085
0086
0087
00838
0089
0090
0091
009:
0093
0094
0065
0096
0097/
0098
0099
0100
0101
0102
0103
0104
0105
0l06
o107
0106
0109
0110
0111
0112
0113
0114
0115
Ol1e
0117
Ollu
Olly
0120
0121
0122
0123
0l24
o125
0126
0127
0128
0129
0130
0131
0132
0133
0134
0135
0136
0137
0138
0139
0140

*

#*’**********t***’t*#’#*tt***t*‘*************#****#t****

R
N
y ;
~_INTO. WHICH PAL=AP ngs RFEN IOADFD._
3) ENTER THE QyTPUT DEVJLE TADF INTO THF A-RFGTSTFR. IF
" THE'ASR~33 ‘1S TO @E USEDs SET BIT 1 OF THF A=RFGISTFR
AND TURN og THE PUNLH. TF THE ASR@35 1S TO RE LSED.
SET BIT 2 OF THE Aw EGISTFR. 1F THF HIGH SPFFD
BUNCH 1S TO BE USEQW LEAVF THE A=RFGISTFR C| FARFD.
4) g& SS START AND THE PROGRAM WIIL HALT.
5) EN Iﬂfougng A=REGISTER THE FIRST ADDRESS OF THF PROGRAM
, ke PUNC
6) PR S STARY 'AND. THE PROGRAM WILL HALT.
7 ENTER INTO" THE AuR¥GISTFR THE LAST ANDRFSS OF THF
* PROGRAM BEING P Ba
8) PRESS START AND THP’SFLFCFED QUTPUT DFVICF WIII RFGIN
PUNGHING TAPE.
9) UPON COMPLETION OF’THF PUNCH, 'IF ANNTHFR TAPE TS TO AF
- PUNCHED QN THE SAME DEVICF, CONTINUF FROM STFP §.

¥

TO GENERAYE LOAD AND G0 TAPES:
SYSTEM BOOTSTRAP TAPES. MAY BF PUNCHFP RY CHANGING THRFF
,LOCATIONS OF PAL4AP, ADDRFSSING IS GIVEN TN nCTAI RFLATIVE
TO THE FIRST LOGATION OF PAL=AP. (IT MUST RF THF FTRST
LOEATION OF A'BECTORY. LOCATTONS '613 AND t4lé ARF ROTH
"JMP V632" LINBI ucttons. AND SHOULD RF CHANGFD TD
"JMP® €632" INSTRUCTYONS = I.F. CHANGF FROM .JIMP TN .IUMP
INDIRECT. LOCATION 9432 SHOUI'D BE CHANGFD FROM "OCT 12v TO
"DAC PTR"s WHERE PTR I8 THF ABSQOLUTE ADDRFSS FOR
EXECUTION AfTER 1 OADING THF PAPER TAPF RNNT.

A

RAMEL (PAL-AP) '-boc.i%§g§ﬁ§15qao. © RFV. W PAGF

METHOD

PAL-AP IS MADE UP OF TwO sg TIONS. THE PUNCH SFCTTON (TINCIUDTING

THE BOOTSTRAP) OQCUPIES XX 0=XX577+ THF LOANFR SFCETTON (RFAD TN
BY THE BOOTSTRAP) OCCUPIES XXBO0wXXTTTe TN ADDITINN TO THFSF

THE BOOTSTRAP- SECTION WILL LOAD INTO LOCATTONS 130 THROUGH '57.

AND WILL BE IN 8m8 PORMAT.

ANY PAL MODE PROGRAM HAS THF FOLI OWING OVERAII STRUCTURF:
1) PALwAP FIRST PUNCHES ITS | QADER SECTION TN A=a
FORMAT FOLLOWED BY TWELVE INCHFS OF | FADFR.
2) NEXT THE DESIRED PROGRAM 1S PUNCHFD TN P&l FORMAT WHTCH
1S "RECOGNIZED® BY THF | DADFR,
THE LQADER ON THE :FRONT Of,THE TAPR WILI 10AD IT&EIF AND
THEN WILL LOAD THE PAL«FORMAT PROGRAM.

DATA 15 PUNCHED IN BLOCKS OF 50 WORDS EACH. SAI TRNT
CHARACTERISTICS OF THE BLOCK STRUCTURE AREA ARF AS FOll OWS?
1) A START OF MESSAGE CHARACTER (OCTAI 201y IS

PUNCHED AT THE BEGINNING OF EACH Rl OCK .
2) FOLLOWING THIS. THE ADDRESS OF THF FTRST MFMORY
LOCATION IS PUNCHED.
3) EACH BLOCK IS ENDFD BY:
‘A) A CHECKSUM, TMTS an%rsTs OF A4 WNRD WHICH



0141
0142
0143
0144
014%
0146
0147
014¢
0l49
0150
0151
0152
Q153
0154
0155
0156
0157
Ulsb
Olsy
0160
0161
0162
0163
Ole4
0le5
Ole6
Ole?
Oles
0169
0170
0171
0172
0173
0174
0175
0176
0177
0178
0179
0180
Qlsl
0182
0183
0lg4
ols8b
Olsg6
Olg7?
0168
0189
0190
0l91
0192
0193
Olo4
0195
0l96

00000
00001
00002
00003
00004
00005
00006
00007

000013
0 04 00460
140040
000000
0 04 00444
140040
000000
0 04 00445

* NAME1

BLGN

(PALwAP) 'DOC. 70180311000  RFv. W PAGF

“)

i

IS THE ExCLUSIVF OR AOF ALL WORDS PUNCHFD
PLUS A WORD CoUNv AND A BI OCK COUINT.
(THE 'FIRST BIOCK 1S 7FRO AND FACH ONF THFRFe
AFTER TS INCREMENTFD BY ONF.) THF
CHECKSUM 15 ROTATED RIGHT ONF RIT FaCH
TIME ANODTHER WORD 1S ADDED TO TT.
B) AN END OF MESSAGE CHARACTER (NCTAI 223).
THE EOM IS FOLLOWFD RY A RURNUT CHARACTFR (ACTAI 377)
SIX FRAMES OF LEADER: ARF PUNCHED RFTWFFN RI NCKS
"AND TWELVE INCHES OF LFADFR ARE PUNCHFD
AT THE BEGINNTNG AND END OF THE PRNGRAM.

THE FORMAT OF THE PUNCHED UONDS IS AS FOILOWS:

REL
EXD

EXA
STA

‘CRA

HLT
STA
CRA
HLT
STA

1)

2)

3)

‘NON=ZERO WORDS ARE BUNCHED IN "INVISTRIF CONFn.
EACH 16«BIT WORD 1S WRITTFN AS A FOUR=RIT AND
TWQ SIX«BIT CHARACTFR% ON TAPE. THF FOIIR-RTT
CHARACTER REPRESENTS THF HIGH~ORDFR FOIIR

BITS OF THE WORD, FACH SIX=-RIT CHARACTER

HAS THE RIGH=ORPER RIT TN CHANNFI FTGHT AND THF
FIVE LOW=-ORDER BITS IN CHANNELS FTVF THRALIGH

ONE+ ORDINARTLLY, NOTHING TS WRITTEN TN CHANNFI S
EIGHT THROUGH FIVE OF THE FOUR=RIT CHARACTFR

OR IN CHANNELS SIX AND SEVEN OF THF STX-RTT
CHARACTERS, .

EIGHT CHARACTERS CAUSE SPFCTAL ACTINN RV THF ASR.
THESE ARE 023 AND 223 (X=0FF)s 021 AND 221 (X=NN)a 012

. AND 212 (LIME FEED)s 005 AND 205 (WRLY . THFSF ARF

TRANSLATED INTO 177 AND 377, 176 AND 376« 175 AND

3759 174 AND 374+ RESPFCTIVFIYe TN THF CASF OF FACH OF
THESE CHARACTERS, CHANNFLS SIX AND SFVFN ARF PUNCHFD.
WHEN ONE OR MORE CONSFCUTTIVE 7FRO WORDS ARF

ENCOUNTERED IN MEMORV. THFY ARE RFPRFSFNTFD RY

ONE PUNCHED WORD, THIS CONSTSTS OF THF TWOe1S COMPLFMFNT
OF THE NUMBER OF CONSECUTTVF ZERO WORDS ENCOUNTERFD. TN
ORDER TO DISTINGU[SH THFESF 7=COIINT WORNS. CHANNFI FTGHT
OF THE HIGH=ORDER (FOUR=BIT) CHARACTFR TS PUNCHED

NOTE: THE WORD COUNT CONSISTS OF THF TOTAI NUMBRFR NF
WORDS ENCOUNTERED WHILF PUNCHING A BRI OCKe TNCIIUIDING Al
ZERO WORDS, °

*****i*****ﬂ*************i***.ﬂ'*&**********i***i****il‘*i‘i*i****i*k****ii

ENTER EXTENDFD MODF
LOAD A WITH DEVICE CORF
ENABLE FXTFNDED ADDRFSSING

CODE SAVE DEVI(F CODF

ENTER FTRST ADDRFSS

FADD SAVF IT

ENTER LAST ADDRFSS

LADD SAVF 1T



0197
Ologg
0199
0200
0201
0202
0203
0204
0205
020¢
0207
020¢
020y
€210
0211
0212
0213
0214
021>
0210
60217
0216
021y
0z20
0221
022¢
0223
0224
0225
0226
0221
Oz2y
Uz29
0230
0231
0232
0233
0234
G235
0z36
0237
023¢
0239
024U
0241
0242
0243
G244
0245
0246
0247
0248
0249
0250
0251
0252

oQulo
0soll
oooul2
00013
00014
00015
uoole
00olv
00020
00021
00022
00023
00024
00025
00026
oouavr
00030
00031
00032
00033
00034
00035
00u3e6
00037
G0040
€004l
00042
000643
Co044
00045
C0046
00047
0050
000s%1
00052
00053
00054
(Vv
000506
00057
00060
00061
00062
05ue3
00V64s
00065
00066
00067
©0070
00071
0Lo72
00073
00074
00075
00076
00077

0 02 00460
101400
0 01 00033
140040
04 00461
04 00462
02 00427
04 00056
02 00430
04 00412
04 00415
04 00131
04 00271
04 00274
04 00071
¢4 00363
04 00375
04 00117
01 00082
0416 77
101400
Gl 00043
02 00473
04 00461
02 00472
04 00462
01l 00016
40040
0C461
04 00462
G2 00431
04 00056
G2 00432
0l 00021
140040
0 04 00446
0 04 00450
0 04 00443
14 0002
10 00410
0l 00077
000000
02 00436
04 00453
0l 00070
000000
(ie 00065
04 00061
140040
74 0002
0 (1 00071
0 12 00453
0 Cl 00070
0 04 00447
«0 01 00061
0 10 0006l

jejolelojoNoNuajoRoloNoNeoNo il o]

[oNel

[eNeNoNoNoNol _NoNoNoNeo)
(=]
Fl

Do CocoOooOoOoCo

* NAME; (PAL~AP)'

socp

SOTA

TF35

HISP

CONT

EPNC

LEAD

PNC

LLOP

LDR

LDA
SMI
JMP
CRA
STA
STA
LDA
STA
LDA
STA
STA
STA
STA
STA
STA
STA
STA
STA
JMP
ALR
SMI
IMP
LDA
STA
LDA
STA
JMP
CRA
STA
STA
LDA
STA
LDA
JMP
CRA
STA
STA
STA
ocp
JsT
JMP
DAC
LDA
STA

JMP

DAC
LDA
STA
CRA
OTA
JMP
IRS
JMP
STA
JIMP%
JST

CODE
TF35

.PON

RUB
EASR
EPNC
PASR
TPON+2

TPON+S

BGBL +5
XOF «2
XOF +5
LLOP+]
OKel
Pe2
QRUB+1
CONT '
1

HISP
21222
PON
21377
RUB
socP

PON
RUB
EBRP
EPNC
PBRP
SOTA

BLCT
ZCNT
Z

(X4
TPON
LDR
%%
N120
NDX
LT
* %
PNC
LEAD

2
Feo]
NDX

Rl

WwoCT
LEAD
LEAD

DOC. 70180311000

RFVa W PAGF

PICKUP DRVICE CODF
1S ASR=33 TN USF
NO‘.

REPI ACF OTA 12 WITH OTA va.
SET OTA'S
SET. OTAS
SET OTAS
SET OTA'S
SET OTA's
SET OTAeS
SET OTA*S
SET NTA'S

TEST FOR ASR-35
IS ASR-35 IN USF
ND.

A
INITIALTZE PUNCH
AND RURBROUT CODES

HIGH SPFFD PUNCH IN USF

ocep 2

OTA 2
STORF 1T AwAY

BLOCK COUNT
AND 7COLINT

ENABLE PUNCH

TURN PUNCH ON

GO Y0 PUNCH | FADFR

ROUTTNE TO PUNCH 12 TNCHFS OF | FADFR
SET INDFX FOR 120 FRAMFs

AND GO TO

PUNCH

STORF RFTURN ADDRESS
IN LFAD

LEADER 1 0OOP

OUTPUT | FADFR

RETURN
GO TO PUNCH 12 INCHFS NF | FADFR



0253
0254
U255
0256
0257
0258
0259
0260
0261
0262
0263
0264
0265
0266
0267
0268
0269
0270
0271
0272
0273
0274
0275
02706
0277
027%
0279
0280
0281
0282
0283
0284
0285
0286
028/
0284
028y
0290
0291
0292
0293
0294
0295
0296
0297
C298
0299
0300
0301
0302
0303
0304
0305
0306
0307
0308

00100
00101
00102
00103
00104
00105
00106
00107
00110
00111
00112
00113
00114
00115
00116
00117
00120
00121
00122
00123

00124
00125
00126
00127
00130
00131
00132
00133
00134
00135
00136
00137
00140
00141
00142
00143
00144
00145
00146
00147
00150
00151
00152
00153
0C154
00155
00156
00157
00160
00161
00162
00163
00164

cocoO0CocOoCCOO000O
1)
r

00471
00731
00704
00715
00434
00453
00440
00401
00400
00401
00401
00437
00453
00400
00472

T4 0002

10
02
04
10
02

0l
02
04
02
04
12
02
07
10
02
04
02
01
12
12
05
406
04
12
01
0l
10
0l
-0 02

COUCOO0OO0OO0O0DO0IDOTCOOVTCOOOCNCOOO0O0

00117
00410
00061
00125

0VU410
00433
00453
00065
00441

4 6002

00131
00435
00451
00446
00452
00446
00444
00470
00277
00443
00450
00455
00150
00444
00447
00452
77

00452
00451
00157
00226
00207
00221
00444

100040

0 cl
0 12

00201
00450

* NAME

ORuUB

MOVE

(PALwAP)
LDA =152
STA  CHAR
STA SWCH
STA  WORD
LDA  NBL1
STA  NDX
LDA  LOAD
STA PNg8
JST PN
IRS  PN88
IRS  PN88
LDA NBL2
STA NDX
JST PN
LDA 9377 .
0TA '2
JMP  #ml
JST  TPON
JST  LEAD
JMP  BGBL+1

JST
LDA
STA
JsT
LDA
OTA
JMP
LDA
STA
LDA
STA
IRS
LDA
SUB
JST
DA
STA
LDA
JMP
IRS
IRS
ERA
ARR
STA
IRS
JMP
JMP
JsT
JMP
LDA%
SZE
JMP
IRS

DOC. 70180311000 RFVa W PAGF

«

GET FIRST RETURN FOR CHAR SURROUTINF

INITIALTIZE TO PRISTINF COANDTITINN
INTTIALT?E TO PRISTINF CONDTTION
LENGTH OF FIRST LEVFI RONT (NFG)
FIRST

BLOCK

oOF

PUNCH BI 1

OMIT 'THF OCP OF RL?

OMIT THF INA OF RL2

LENGTH OF SECOND LFVFI RONT (NFG)
BLOCK )

PUNCH SFCOND LEVFL RanT

TURN PUNCH ON, PUNCH | FADFR

BEGIN PUNCHING BLOCK OF CHARACTERS

TPON
Ng
NDX
PNC
50M
2
*=]
N50
PNCT

BLCT

CKSM
BLCT
FADD
sl
LooP
2
ZCNT
SAVE
*e2
FADD
WOCT
CKSM
1
CKSM
PNCT
*e2
ENBL
DECD
GO
FADD

NZ22
ZCNT

BEGIN BLOCK, SET INDFX FNR
SIX FRAMFS OF LFADFR

AND PUNCH »

LOAD START=QOF=MESSAGF
PUNCH )

(DELAY IF PUNCH NOT RFANDY)
INITIALIZE

PUNCH COUNT

INITIALI7E CHECKSUM

WITH BLOCKCOUNT .
AND INCRFMFNT BI.OCKCOUNT
LOAD FIRST ADDRESS OF RI NCK

AND PUNCH TT.

INCREMENT FIRST ANDRFSS
AND WORD COUNT
UPDATE CHECKSUM WITH

CHARACTFR .IIST PUNCHFD
INCRFMFNT PUNCHCOUNT

50 WORDS NOT YET PUNCHED

50 WORDS PUNCHED=END Ri 0CK
CHFCK 1F ZCOUNT 7ERD

NOJPUNCH STORED WORD v
YESe LOAD NFXT WORD FROM MFMORY
IS IT 7ERO

NO

YFSJINCRFMENT ZCOUNT



0309
0310
0311
0312
0313
0314
031%
0316
0317
0314
0319
0320
0321
0322
0323
0324
0325
0326
0327
032y
0329
0330
0331
0332
0333
0334
0335
0336
0337
0338
0339
0340
0341
0342
0343
0344
0345
0346
0347
0348
0349
0350
03s1
0352
0353
0354
0355
0356
0357
0358
0359
0360
0361l
03¢2
03¢3
0364

00165
00166
00167
00170
00171
00172
00173
00174
00175
00176
00177
00200
00201
00202
00203
00204
00205
Q0206
00207
00210
00211
00212
00213
00214
00215
00216
00217
00220
00221
00222
00223
00224
00225

00226
00227
00230
00231
00232
00233
00234
00235
00236
00237
00240
00241
00242
00243
00244
00245
00246
00247
00250
00251

COCcCOCOO

12
12
12
01l
02
10
05

0406

0

04

00447
00444
00451
00213
00450
00277
00452
77

00452

140040

0 04 00450
0 01 00226
0 04 00454
0 02 00450
101040

0 01 00223
0 10 00277
0 0l 00151
0 000000

0 02 00450
101040

0 12 00207
0 02 00444
0 07 00470
0 05 00445
100040
-0 01 00207
0 01 00263
140040

0 04 00450
0 02 00454
0 10 00277
0 01 00147

0 02 00450
0 C4 00443
140040

04
02
05
10
10

00450
00447
00452
00277
00267
00124
00277
00452
7

00452

140040

04
02
05
10
10
10

00450
00447
00452
00277
00267
00410

% NAME: (PAL~AP)

NzzZz

DECD

CKLA

GO

ZNZ

IRS
IRS
IRS
Jmp
LDA
Jst
ERA
ARR
STA
CRA
STA
JMP
STA
LDA
SNZ
JMP
JsT
JMP
DAC
LDA
SNz
IRS
LDA
sys
ERA
SZE
JMP#
JMP
CRA
STA
LDA
JsT
JMp

LDA
STA
CRA
STA
LDA
ERA
JST
JST
JMP
JST
ERA
ARR
STA
CRA
STA
LDA
ERA
JST
JST
JsT

WDCT
FADD
PNCT
CKLA
ZCNT
LOOP
CK$M
1

CKSM

ZONT
ENBL
WD

ZCNT

G042
Loop
MOVE+2
* %
ZCNT

. DECD

FADD
=1
LADD

DECD
CHEK

2ZCNT
WD

Loop
MOVE

END BLOCK

ZCNT
Z

ZCNT
wDCT
CKSM
LOGP
XOF
BGBL
LoopP
CKSM
1
CKSM

ZONT
WOCT
CKSM
LooP
XOF

TPON

‘DOC. 70180311000 RFV. H PAGF

AND WORDCOULINT

AND -FIRST ADDRESS

BUMP WORD COUNT

CHECK FOR | AST ADDRFSS
GO TFRMINATE BLOCK
PUNCH NO. OF ZERO WORDS
CALCULATF NEW CKSM

»

SAVE 1T

RESET ZCOUNT

DO 1T

GO. FENISH RIOCK '
WORD NOT 2FRO,s STORF tT
CHECK 2COUNT

IS IT 7FRO

NGO, TAKF ZCOUNT. PUNCH.
RETURN )

DECISTON SUBRQUTINF

CHECK ZCOUNT.

1S IT 7ERQ .
YESe INCREMFNT RFTLIRN ADNRFSS
NOs CHWECK

LAST

ADDRRESS ,

NOT REACHEN. RETURN

LAST ADDRESS REACHFD. CHFCK YCOUNT
RESTORF ,

ZCOUNT TO 7FRO

TAKE STORED WORD

AND PUNCH 1T

AND CONTINUF.

WITH CHFCKSUM

AND PUNCH

PUNCH XOFF

BEGIN NFW RI OCK .
ZCOUNT NOT 7FROe PUNCH TT.
UPDATF

CHECK SUM

LOAD WORD CQUNT AND
ERA IT WITH CHECKSIIM
PUNCH CHFCKSUM

PUNCH TWO XOF?'S

TURN PUNCH ON



0365
0366
0367
0368
0369
0370
0371
0372
0373
0374
0375
0376
0377
0378
0379
03g0
0381
03g2
0383
03g4
0385
0386
0347
0388
0389
0390
0391
0392
0393
0394
0395
0396
0397
0393
0394
0400
0401
0402
0403
040&
0405
0406
0407
040u
0409
0410
0411l
04l2
0413
0414
0415
0416
0417
041
0419
042C

00252
00¢53
00254
00255
00256
00257
00260
00261
00262

00263

00264
00265
00266
v02e67
00270
00271
00272
00273
00274
00275
00276
00277
00300
00301
00302
00303
00304
00305

00306

00307
00310
00311
00312
00313
00314
00315
00316
00317
00320
o3zl
00322
00323
[SVEYZE
00325
00326
00327
0033V
00331
00332
60333
00334
00335
00336
00337
00340
00341

0 10 00267
0 10 00410
0 10 00061l
0 02 00460
0416 77
101400
100000
0 10 00267
0 01 00371
0 02 00450
100040
0 01 00237
0 0l 00245
0 000000
0 02 00442
74 0002
0 01 00271
0 02 00472
74 0002
0 01 00274
-0 01 00267
000000
10 00306
05 006467
10 00331
10 00331
10 00331
0l 00277
000000
04 00455
02 00450
01040
0l 00317
05 00466
06 00470
04 00455
0l 00321
12 00306
02 00455
0406 176
0 04 00455
0 03 00465
-0 01 00306
0404 66
0 03 00464
0 05 00463
¢ 0l 00335
0 000000
100400
0 Ul 00325
0404 66
0 04 00456
0 03 00464
0 04 00457
0
0

SOCTCODO~O0OCOO OO0 OO0O

02 00420
04 00421

* NAME:

CHEK

XOF

Laor

TEST

HOB

PNCH

(PAL=AP)
JST XOF
JST TPON
JST LEAD
LDA -CODE
ALR 1
SMI
SKP .

JST XOF
JNP DONE
LDA ZCNT
SZE
JMP  ZNZ,
JMP  ZNZ+&
DAC L1
LDA  XQRF
OTA L]
JMP L2
L.DA =v377
OTA "2
JMP el
JMP®  XOF
DAC nE
JST TEST
ERA =9100000
JST PNCH
JST  PNCH.
JST PNCH
JMP#  LOOP
DAC L 3]
STA  SAVFE
LDA ZCNT
SN2
JMP *e5
ERA Te]
ADD =1
STA SAVE
JMp #*+3
IRS TEST
LDA SAVE
ARR 2
STA SAVE
ANA 936000
JMP*  TEST
LGR 10
ANA =137
ERA 1200
JMP *+5
DAC * %
SPL
JMP HOB
LGR 10
STA SAVA
ANA =137
STA SAVB
LDA ADC1
- STA ADC2

DOC. 70180311000

RFV. H PAGF

il

SECOND XOF

TURN. PUNCH ONs PUNCH | FADFR
PICKUP OUTPUT DEVICF
CHECK IF ASRw35

*

EITHER 33 OR H/S

STOP PUNCH ON ASR~35%

GO ‘WRAP UP .
1S Z2COUNT 7FRO

NO« PUNCH IT

PUNCH XOFF ROUTINF

LOAD XOFF

PUNCH }
(DELAY IF PUNCH NOT RFADY)

RETURN

MAIN PUNCH 1 0OOP

IS WORD A 7COUNT ‘

YES, PUT ONE IN HIGH NDRPFR RIT
PUNCM

THREF

cu;@Achns
RETURN

SAVE WORD

TAKF TwO'S

COMPLEMENT

UPDATF SAVF

CONT TNUF

ZCOUNT 7FRO, CONTINUF
REGAIN SAVF

POSITION CHARACTFR

CLEAR TO CHWARACTFR
REYURN

CHANGE HIGH=-ORDFR
BIT FROM CHANNEL 6
TO CHANNFL 8

AND GO TO PUNCH
PUNCH ROUTINF
CHECK FOR

HIGH ORDFK RIT
POSITION CHARACTFR

STORF 1T
SET UP FOR TRANSI ATION CHFECK
STORF

LOAD ADDRFSS OF TARIF
SETUP FOR CHFCK



0421
0422
0423
0424
0425
0426
0427
042¢
0429
0430
0431
0432
0433
0434
0435
043¢
0437
0438
0439
0440
0441
044z
0443
0444
0445
0446
0447
0448
0449
0450
0441
0452
0453
0454
0455
0456
0457
0458
0459
0460
0461
0462
0463
Ohbs
0465
O46¢
0467
0468
0469
0470
0471
Cav2
0473
0474

00342
00343
00344
00345
00346
00347
00350
00351
00352
00353
00354
00355
00356
00357
00360
00361l
00362
00363
00364
00365
00366
00367
00370
00371
00372
00373
00374
00375
00376
00377
00400
00401
00402
00403
00404
00405
00406
00407
00410
00411
00412
00413
00414
00415
00416
00417
00420
00421

00422
00423
00424

-0 02 00421
101040

0 01 00362
0 03 00472
0 05 00457
101040
0 01 003%3
0 12 00421
0 01 00342
0 02 00456
0 03 00463
0 04 00456
0 02 00421
70
00456
0 01 00363
0 02 00456
74 0002

0 0l 00363
0 02 00455%
0416 72

0 04 00455
-0 01 00331
14 0102

0 01 00002
0 000000
0406 70

74 0002
01 00375
01 00373
00 00000
00 00000
10 00373
10 00373
12 00401
12 00453
01 00401
Gl 00400
000000
02 00461
74 0002

0 01 00412
0 02 00462
74 0002

0 01 00415
-0 01 00410
0 000422

0 05

[ ]
coo

OCOO0ODODOOOO

077423
077021
076412

*
# TRANSLATION TABLE.

% NAME: (PAL-AP) b0C. 70140311000 RFV. H PAGF

LOAD FROM TARLE

LDA® ADC2 _
S5NZ CHFCK, FOR FND OF TARIF
JMP 0K DONFes NO TRANSLATION NFFDFD
ANA  =0377 CLEAR 9 HIGH=ORDFR RITS
ERA  SAvB CHECK FOR
SNZ MATEW
JMP  TRNS YES. TRANSI ATE
IRS  AbC2 NO« INCRFMFNT ADDRFSS
JMP %8 AND' RFTURN. ' .
TRNS LDA  SAVA PICK UP ORIGINAL CHARACTFR
ANA  =1200 CLEAR ALL RUT BIT g
STA SAVA SAVE RIT .
LDA®  ADC2 PICK UR SURROUTINE
LGR 8 CHARACTER
ERA  SAVA OBTAIN CORRFCT BIT a
JMP  &e2 PUNCH ) o
OK LDA  SAVA NO - TRANSI ATION, GET CHARACTFR
OTA 12 PUNCH =
JMP e} (DELAY IF PUNCH NOT RFADY)
LDA  SAVE POSITION WORD
ALR 6 FOR NEXT CHARACTER
STA  SAVE STORF CHARACTER
JMP%  PNCH AND RETURN
DONE OCP 1102 ‘ »
JMP  BEGN RESTART T1F DESTRFD
P DAC  #w
ARR 8
OTA *2 PUNCH
JMP  #e] '
JMPXx P
PN PZE X%
PN88 PZE  #x
Jst P PUNCH LOAD PROGRAM
JST P IN 8~8 FORMAT
IRS  PNg8
IRS  NDX
JMP  PN88
JMPx PN
TPON DAC  #x TURN PUNCH ON
LDA  PON QUTPUT 122>
oTA 2 IF. ASR=35 TN USF.
JMP #el
LDA  RUB QUTPUT 1377
0TA  *2 IF ASR=35 IN USF.
JMP el
JMPX  TPON
ADC1 DAC <1 ADDRFSS OF C1

ADC2 BSS 1

ILLEGAL CHARACTFR (7 LOW ORDFR RYTS)

®* IN RIGHT=HAND HALF, AND SUBSTITUTION CHARACTER (7 1 0OW ORDFR RITS)
* IN LEFT«HAND HALF.

#*
C1

oCT T7423477021476412476005,0



0475
0476
0477
0478
0479
0480
0481
0482
0483
0484
0485
0486
0487
048c
0489
0490
0491
0492
04933
0494
0495
049¢
Q497
0494
0499
0500
0501
0502
0503
0504

0505
0506
0507
0508
0509
0510
0511
0512
0513
0514
0515
0516
0517
0518
0519

0V425
00426

00427
00430
00431
00432
00433
00434
00435
00436
00437
00440
00441
00442
00443
00444
00445
00446
00447
00450
00451
00452
00453
00454
00455
00456
00457
00460
0U461
00462
00463
00464
00465
00466
00467
00470
00471
0047<
00473

00474

00540

076005
000000

14 0104
T4 0004
14 0002
74 0002
177772

0 177740
177716
177610

0 177604
0 02 00540
000201
000223

000000
000000
000200
000037
036000
117177
100000
000001
000052
000371
000222

000000

0 000020

% NAME: (PAL=AP)

EASR
PASR
EBRP
PBRP
N6

NBL 1
N50
N120
NBL2
LOAD
SOM
XOFF

FADD
LADD
BLCT
wDCT
ZCNT
PNCT
CKSM
NDX
WD
SAVE
SAVA
SAVB
CODE
PON
RUB

* %k %

* % % Xk Xk X %X X X U

ocp
0TA
ocp
OTA
DEC
DAC
DEC
DEC
DAC
LDA
ocT
ocT
BSS
BSS
BSS
BSS
BSS
BSS
B5S
BSS
BSS
B8SS
8SS
8SS
BSS
BSS
BSZ
BSZ
FIN

8SZ

ORG
DAC

' DOC. 70180311000 RFV. W

'104

X

"2

2

b .
ST=BL2 NEGATIVF LFNGTH OF FIRST | FVFI RNOT
-50 ’

=120 i ] o
WAIT=-STPC~1 NES GENGTH OF SFCOND L FVFI RNOT
ST STARTING ADDRESS

201 )

223

Pt et 3 et gt Pt Pl Pt ot Pt Pt Gt b s et

40

SYSTEM BOOTSTRAP

1540

120 STARTING ADDRESS .
1 STA 57 010087
2 ocp 000X 03000X%
3 INA *100X 13100%
4 JUMP *e1 0020013
5 SN? 101040
6 JMP *=3 002003
7 STA 0 010000
10 INA 100X 13100%

11 JMP *=1 002010

PAGF



0520
0521
0522
0523
0524
0525
0520
0527
0523
0529
0530
0531
0532
0533
0534
0535
053¢
0537
0538
0539
0540
0541
0542
0543
0544
0545
0546
0547
0548
0549
0550
0551
0582
0553
0554
0555
0556
0557
05%&
0559
0560
0Sel
G5¢2
U5¢3
0564
05695
G566
0567
0568
Ub69
0570
0571
0572
0573
0574
0575

00541
00542
00543
00544
0054%
00546
004547
00550
00551
00%52
00553
00554
00555
00556
00557
00560
00561
00562
00563
00564
00565
00566
00567
00570
00571
00572
00573
00574
co0575
o576
00577

00600
00601

00602
00603
00604
00605
(0606
00607
00610
00611
0lel2
00613
00614
00615
00e6lé
00617

0 0l
0 02
Q 04
0 02

00010
00041
00021
00057

100040

04
02
04
Q6
04

02
03
04
12
02
0l
ol
04

OCO0C0OO0OO0O0OCSOO0O0

00054
00054
00000
00055
00055

00013

00013
00044
00000
00000
00010
00015
00042
00025

100000
orr1ri
101000

0 02
0 04
0 01
-0 Ol

00051
00020
00010
00054

140040

-0 O1

00055

0 000600
000033
000000

14 0001
54 0001

0 ol

00601

14 0101

Q0 04
0 05

00022
00775

100040

-0 0l
-0 02
0 0%

00731
00731
00655

101040

0 01
0 02

00632
00025

101040

0 0l
0 05

00632
00020

* NAME: (PAL~AP)

*

*

*

*

*

* .
JMP '10
LDA 141
STA *21
LDA 57
SZE
STA 154
LDA 154
STA 0
ADD 55
STA 155
EXA
LDA 13
ANA LENN
STAx O
IRS Q
LDA 10
JMP '1s
JMP 142
STA 2%
SKP.
ocT 7777
NOP
LDA *51
STA 120
JMP '10
JMPR 154
CRA
JMPR 155
DAC BL2
oCcT 33
ocT 0

#*

* LOADER

BL2 OCP 1
INA 1

*

WALT JUMP *w]
ocp 101
STA V22
ERA STpC
SZE
JMP*  CHAR
LDA® CHAR
ERA  SCAN
SNz
JMP ENDT
LDA 125
SNZ
JMP ENDT
ERA '20

DOC. 70180311000 RFV. H PAGF

12 L&
13 INA
14 ImMp

8 041470
1000% 13000%
*el 002013

15 STA% © 110000

l6 IRS
17 S7€
00020
00g21
00022
00023
00024
00025
00026
00027
00030
00031
00032
00033
00034
00035
00036
00037
00040
00041
00Q42
00043
00044
00045
00046
00047
00050
00051
00052
00053
0005%
00055
00056

READER

0 024000
100040

O FILL OUT RODTSTRAP

SFT NFXT REFNTRY

*
SFT STARTING ADDRFSS
*

SFT 1n ORDERS

SFCOND RFFNTRY
Ct.FAR WORDCOUNT

* X Xk X

END. SET UP FTNAI RFFNTRY
. :

*

AUTOMATIC LOAD

DFFAULT START

TFRMINATE FTIRST SFCTTON

OFF IF ON

STOP CODF TEST

TEST FOR SCAN MODE

END FILF EXTT

n



0576
0577
0578
0579
0580
0581
05g¢
0543
0584
0585
0586
0587
0588
0589
0590
0591
0592
0593
0594
0595
G546
0597
05463
059y
0600
0601
0602
0603
0604
0605
0606
0607
0608
0609
0610
0611
0612
0613
Oela
0615
0616
0617
0618
0619
0620
0621
0622
0623
0624
0625
0626
0627
0628
0629
0630
0631

00620
00621
00622
00623
00624
00625
00626
00627
00630
00631
00632
60633
00634
00635
00636
00637
00640
00641
00642
00643
G644
00645
00646
00647
00650
L0651
00652
00653
00654
00655
00656
00657
00660
00661
00662
00663
00664
00665
00666
00667
00670
00671
00672
00673
00674
00675
00676
00677
00700
00701
00702
001703
00704
00705
00706
00707

OCO00ODCOCO0O0O0O0OCOC
—
o

0416
0 05

11
00021

100040

0 01
0 04
010
012
0 01

00630
00025
00731
00024
00634

000012

0 Cl

00630

006012

0 04

00024

140040

0 04
0 02
0406

00022
00010
77

100400

0 01

00652

34 0104

0 01

00642

14 0104

0 02

00766

74 0004
34 0104

0 Cl

00647

14 0004

0 02
0 0l
0 10
0 05

00022
00655
00731
00767

100040

00654
00000
00025
00024
00020
00731
00704
00665
00715
00765
00021
00020
17

00020

140040

0 04
0 12
0 12
0 12
0 0l
0 01
0 0o
Q0 10
0 04
012

00000
00025
00000
00021
00676
00665
00052
00715
00000
00000

*» NAME:. (PAL~AP).

ALR
ERA
SIE
JMP
STA
JST
BUMP IRS
JMP
EROR OCT
JMP
ENDT OCT
STRT STA

CRA °

STA
LDA
ARR
SPL
JMP
SKS
JMP
ocp
LDA
OTA
SKS
JMP
ocp
LDA
JMP
JST
SCAN ERA
SZE
JMP
STA
STA
LDA
STA
JST
DATA JST
JMP
JST
ERA
STA
ERA
ARR
STA
CRA
STA*
IRS
IRS
IRS
JMP
JMP
SWCH PZE
JST
STA®
IRS

i
121

£ROR

125

CHAR
124
STRT+1
12
L0

12

124

122
'10
1

SCAN=3
‘1064
#el
1104
70221
4
'104
LIS
4

122
*e2
CHAR
122

*w3
0
125
124
120
CHAR
SWCH
*e]
WORD
=2
'21
120
1
120

0
125
0
121
el
DATA
152
WORD
0

0

obt.'16129311060 RFV. W

RESET WORD COUNT

INCREMENT RI OCK COUNT
ERROR HWALT .

HALT AGATN TF STARTED
HALTs TAPE | DADED NORMAI|Y
RESET RLOCK COUNT

RESET CHARACTER BUFFFR
TEST FOR HIGH SPFED RFADFR

TURN ON TEI FPRINTFR
LEADER SCAN

START OF MFSSAGE

#*

*

RESFT WORD COUNT
INITIALIZE 81 0CK

DO DATA 1.0AD
DO 7ERO 1 0AD

ADD TO WORD COUNT

ADD TO WORD COUNT

INITIALTIZED NON7FRA CONSQTANT

PAGF

12



0632
0633
0634
0635
0636
0637
0638
0639
0640
0641l
0642
0643
044
0645
0646
0647
0648
0649
0650
0651
0652
0653
0654
0655
Cos56
0657
G656
0659
0660
0661
0662
0663
0664
0665
0666
0667
0668
0669
0670
0671
0672
0673

0674
0675
0676
0677
0678
067y
068U

00710
00711
00712
00713
00714
00715
00716
00717
00720
00721
00722
00723
00724
00725
00726
oo7e?
00730
00731
00732
00733
00734
00735
00736
00737
00740
00741
00142
00743
00744
00745
00746
GO747
00750
00751
00752
00753
00754
00755
c0756
00757
00760
00761
00762
c0v763
00764
00765
00766
00767

00770
00771
00772
©0773
00774
00775

0 12 00025
0 0% 00020
0406 77

0 04 00020
-0 01 00704
0 00 00052
140040

0 04 00021
0 10 00731
0 10 00731
0 10 00731
0414 70
101400

0 12 00704
0 02 00021
0406 77
-0 01 00715
0 000052

0 02 00022
0414 70
100400

0 12 00021
0414 77

0 05 00764
101040

0 02 00763
0 05 00762
101040

0 02 00761
0 05 00770
101040

0 02 00771
0 05 00762
101040

0 02 00772
0 05 00773
0414 76

0 05 00021
0416 72

0 04 00021
0 01 00600
167000
001000
171000
174000
000002
000221
000022

002000
154000
157000
176000
0000600
000223

* NAME:

WORD

CHAR

L1
L2
L3
L4

STPC
*

(PAL=AP)
IRS 125
ERA 120
ARR 1
STA 120
JMP®  SWCH
PZE '52
CRA.

STA 121

JST  CHAR

JST CHAR

JST  CHAR

LGL 8

SM1

IRS  SWCH

LDA 121

ARR 1

JMP#*  WORD

DAC 152

LDA 122

LGL 8

SPL

IRS 21

Lok 1

ERA  =9174000

SN2

LDA 29171000

ERA 391000

SNz

LDA  =1167000

ERA L1

SNZ

LDA L2

ERA 591000

SNZ

LDA L3

ERA L4

LGL 2

ERA 121

ALR 6

STA 121

JMp WAIT=2

FIN

oCT 2000

ocTt 154000

ocT 157000

ocT 176000

ocT 0

oCT 223
LOCATION

DOC. 70180311000 RFV. HW PAGF

ADD TO WORD COUNT

INITIALIZED NONZFRO €

TESF FOR 2FRO=COLNT WORD

FIRSY TIME IN-RFTURN VTA 1§2

IN ACCs READ NEXT.
EXIT ON STOP CODF.
OTHFRWISF TRANSLATF

FUNCTION

11



068l
0682
0683
0684
0685
0686
0687

ADC1
BL2
CHAR
COUDE
DONE
ENDT
GO
L2
LDR
LOOP
Ne
NZ7¢
PASR
PNC
RUK
SCAN
ST
TEST
WAIT
XOF
IN7

000420
000600
000731
000460
000371
000632
000221
000771
000077
000277
000433
000201
000430
000065
000462
0006655
000540
000306
000602
000267
000237

ADC2
BLCT
CHEK
CONT
EASR
EPNC
HISP
L3

LEAD
MOVE
NBL1
oK

PBRP
PNCH
SAVA
socCp
STPC
TF3%
WD

XQOFF

% NAME: (PAL=-AP) .

* Xk ¥ Xk X X

END

000421
000446
000263
000052
000427
000056
000043
000772
000061
000147
000434
000362
000432
000331
000456
000016
000775
000033
000454
000442

000U WARNING 0OR ERROR FLAGS
DAp-l6 MOD 2

REVe D

06-28-71

20
21
22
24
25

BEGN

BUMP

CKLA
DATA
EBRP
EROR
HOB
Lé
LLOP
N120
NBL2
ORUB

PNCT
SAvVB
SOM

S5TRY
TPON
WDCT

000002
000626
000213
000665
000431
000630
000325
000773
000070
000436
000437
000116
000400
000451
000457
000441
000633
000410
000447
000443

DOC. 76140311000

CHECKSUM
ACCUMLIL ATOR

CHARACTFR RUFFER

BLQCK COUNT

WORD. COUNT
BGBL 000124
cl 000422
CKSM 000452
DECD 000207
ENBL . 000224
FADD Q00444
Ll 000770
LADD - 000445
LOAD 000440
N50. 000435
NDX 000453
P 000373
PN88 000401
PON 000461
SAVE 000455
SOTA Q00021
SWCH 000704
TRNS 000353
WORD 000715
Z2CNT 000450

RFV. H

PAGF

14



# NAME:

* NAME:
467
468
191
276
559
491

N 582
474
649

374
331
495

501
231
613
327
444
476
478
345
586
235
584
489
337
224
408
674
675
676
677
490
252
238
245
485
386

295
483
48¢
480
48l
484
496
321
437
267
446
477
479
451
452

(PAL=AP)

(PAL=AP)
ADCI
ApCe
BEGN
BGBL
8L2
BLCT
BuMP
Cl
CHAR

CHEK
CKLA
CKSM

CODE
CONT
DATA
DECD
DONE
EASR
EBRP
ENBL
ENDT
EPNC
EROR
FADD
GO
A1SP
HOB
L1
L2
L3
L4
LADD
LDR
LEAD
LLOP
LUAD
LUOP

MOVE
N120
N50
N6
NBL1
NBL2
NDX
N2ZZ
0K
ORUB
p

PASR
PBRP
PN

PN88

DOC. 70180311000

DOC.
419
420C
445J
208C
481
232C

467
254C
6404
336J
312
286C
355
190C
215J
627
3034
3734
203
227
302J
571J
204C
579J
193C
304J
218J
414J
661
663
666
667
196C
237J
244C
211¢C
259
290U
3624
3264
239
283
2717
257
264
240C
307J
212¢C
214C
213C
205
229
261J
260C

70180311000

421 428C
2724 3534
554

285 287C
567J 568
641J 6424
297 299¢C
357C 361
197 368
330C 3854
3204

5744

228¢C

288 295C
324y

333

2514 2524
31644 3254
3924

341y

248C 258C
423J

4504 453
2664 4584
262C 263C

REVe H  ORDER M-1051 PAGF

REVe H
433

‘

5814 604.) 6124

315 317C 350

305 310C 33

271 3674

3404 3510 ° 3544

265C 278C 456C
454

455C 4574

18



* NAME:

242
41e
4G4
50¢
503
499
500
498

605
203
486
206
51U
679
sSa7
628
393
216
459

430
562
497
492
6317
378

487
480
493

97
237
687

1

(PAL-AP)

PNC
PNCH
PNCT
PON
RUB
SAVA
SAVB
SAVE

SCAN
socp
SOM
SOTA
ST
STPC
STRT
SWCH
TEST
1F35
TPON

TRNS
wALT
wl
wbCT
xORD
XOF

XOFF

A
LCNT

YAy A
=11000
=1100000
=9167000
=1171000
=1174000
=1200
=122
=1221
=222
=136000
*37
'*317
152

~1

1

<

a nonn

"

SYMBOLS
RELFERS
RECURDS
N FLAGS

boC, 70180311009»

243
389J
284C
201C
202C
416C
418C
293
442C
569
223J
280
230J
481
484
583J
255C
387J
199J
206C
366J
427J
484
321C
250C
256C
209C
3854
379
234C
233C
328
395
3764
658
388
660
657
655
410
605
5917
219
406
409
221
253
398
289
6le

2794
390J
300C
220C
222C
430

425

394C

593J

485
565

613J
402C

207C
466J

672J
339

296C
6154
210C

291
292C
338C

3174
664

431

417
2617

332

3914
311¢
225¢C
226C
432C

400C

6364
4074

236J

309C
629J
3524

346C
308C
345

3g2

399
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460
463
435

'403

645C

2704

349
648J
363J

313
348C

424

“«37
405¢C

2764

360

3654

319C
359¢C
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