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*

*

*

* COMPUTER: H31l6s DDP-4164 DDP-516

*

*

* PROGRAM CATEGORY: VERIFICATION AND TEST

*

*

* PROGRAM TITLE: N16-1LTS

* ASR=-33/35 VERIFICATION AND TEST PROGRAM

*

*

*

*

*

*

*

*

*

*

*

* APPROVAL DATE

*

*

*

* 302€C 70

*

*

* S Feb

*

* .

x CJAL_&__’.’L'_M_-_ 10.FEN.11.

*

*
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*

*

* AUTHOR

*

* HONEYWELL INFORMATION SYSTEMS LIMITED

*

*

* PURPOSE

*

* TO TEST ASR=33 AND ASR-35 KEYBOARUDs READER AND PUNCh

*

*

* RESTRICTIONS

*

* THIS PROGRAM wILL OPERATE ON A STANDAKD H316s DDP-416 OR DDP=516

* WITH THE HONEYWELL OPTIONS 316/416/516-53 OR 316/416/516~55 OK

* EOM 2321 ON THE LATTER

*

*

* STORAGE

*

* 2730 (OCTAL) (*144 - 13073)

* 1496 (DECIMAL)

*

*

* USE

*

* COMPUTER OPERATION

*

* le TURN ASR ON=-LLINE AND SET MODE SWITCH TO *KT' ON

* ASR=35,

*

* 2e LOAD THE SELF-LOADING SYSTEM TAPE OF N16-TLT9.

*

* 3. MASTER CLEARs SET P-REGISTER = *'1000s SELECT RUN MODE

* AND THEN PRESS THE (ZONSOLE START BUTTON,.

*
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0075 * 4o IHE PROGRAM TYPES OUT THE PROGRAM TITLE FOLLOWED BY
0076 * IHE CENTRAL PROCESSOR TYPE (lsEe DDP=416s DDP=516 OR
0077 * H316)e THIS WILL ONLY EE OUTPUT FOR THE FIRST RUN
0078 % AFTER THE PROGRAM HAS EEEN LOADEDs THE PROGRAM THEN
0079 * IYPES 'ENTER A«REGISTER SETTING - PRESS START',.
0080 *
0081 * Se WHEN THE PROGRAM HALTSs THE TEST SELECTION SHOULD
0082 * BE MADE BY SELECTING UNE OF THE FOUR HIGH GCRDER BITS
0083 * OF THE A-REGISTERe NebBse THE SETTINGS MAY BE CHANGED
0084 * DURING THE COURSE OF THE PROGRAM BY PRESSING THE
0085 * START BUTTONe THIS wILL GENERATE AN INTERRUPTs WHICH
0086 * WILL ULTIMATELY CAUSE THE COMPUTER TO HALT. AFTER THE
0087 * SETTING HAS BEEN CHANGEDs PRESS THE START BUTTON ONCE
0088 * AND THE COMPUTER WILL CONTINUE THE RUNNING OF THE
0089 % PROGRAM ACCORDING TO IHE NEW SETTINGe
0090 *
0091 * KEYBOARD INPUT
0092 *
0093 * AFTER PRINTING *KEYBOARD INPLT? FOLLOWED BY CRs LFs CRy LFy
0094 * THE PROUGRAM WILL WAIT FOR THE ENTRY OF CHARACTERS. UP TO 72
0095 * ALPHA-NUMERIC CHARACTERSs PUNCTUATION MARKS ETCe (leEe
0096 * 'PRINTING CHARACTERS') s wILL BE ACCEPTED ALONG WITH BELLS
0097 * LINE FEED (LF)s CARRIAGE REIURN (CR)s CONTROL N (FOR SHIFT
0098 * INTO BLACK) AND CONTROL O (FCR SHIFT INTO RED)s INPUT MAY Bt
0099 * TERMINATED AFTER ANY ENTRY BY PRESSING THE CARRIAGE=-RETURN
0100 * KEY
0101 *
0102 * THE CHARACTEZRS RECELIVED AS INPUT WILL BE PRINTED OUT wHEN
0103 * A FULL LINE OR CARRIAGE RETUKN HAS BEEN RECEIVED.
0104 * ASR*S FITTED FOR TwU COLOUR FRINTING WwiLL OBEY THE
0105 * CONTROL N AND CONTRUL O INSTRUCTIONS, PRINTING IN WHICHEVER
0106 * COLOUR WAS LAST SELECTEDs OIHERWISE THESE CHARACTERS wllLL
0107 * BE IGNURED BY THE PRINTER MECHANISM,
0108 *
0109 * AT THIS POINTs THE PROGRAM WILL TAKE ACTION ACCORDING TO
0110 * THE TEST SELECTION MADE IN IRE A-REGISTER PREVIOUSLY:
0111 *

Honeywe“ HONEYWELL INFORMATION SYSTEMS LTD PROGRAM DOCUMENTATION
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0112 * BIT 1 SET - ENTER NEW LINE OF DATA VIA KEYBOARD
0113 * (TERMINATE BY START-BUTTON INTERRUPT) »
Olle4 * BlT 2 SET - CONTINUOUS OUTPUT OF LAST LINE ENTERED
0115 * (TERMINATE BY START=-BUTTON INTERRUPT) »
0lleé * BIT 4 SET - TERMINATE QUIPUT AND GO TO PRINTER QJT.
0117 *
0l18 * PRINTER OUT
0119 *
0120 * ALL CHARACTERS FROM SPACE ('240) 71O BACK=ARROW ('337)
0121 * WILL BE SEQUENTIALLY PRINTED ACROSS AN ENTIRE ROWe
0122 * ALL SUCCEEDING LINES WILL Bt SHIFTED LEFT ONE CHARACTER
0123 * POSITION PER LINEe
0124 *
0125 * IN THIS PATTERN TESTs THE SEQUENCE WILL FINISH AFTER ONE
0126 * LINE OF OUTPUT IF BIT 4 wAS SET PREVIOUSLYS OTHERWISE, IT
0127 * WILL CONTINUE OUTRPUT UNTIL MANUALLY TERMINATED BY PRESSING
0128 * THE START BUTTON
0129 *
0130 * ALL CHARACTERS IN ALL PRINT POSITIONS WILL BE OQUTPUT
0131 * FROM SPACE ('240) TO BACK=-ARROW (*337)s EACH CHARACTER WILL
0132 * BE PRINTED ACROSS AN ENTIRE ROWe
0133 *
0134 * AT THIS POINTs THE PROGRAM WILL TAKE ACTION ACCORDING TO
0135 * THE LAST TEST SELECTION AS FOLLOWS:
0136 *
0137 * bIT 2 SET - REPEAT THIS SET OF PATTERNS CONTINUQUSLY
0138 * (TERMINATE BY START-BUTTON INTERRUPT) »
0139 * BIT 4 SET - TERMINATE OUTPUT AND GO TO PRINTER/PUNCH
0140 * CUT.
0l4l *
0l42 * PRINTER/PUNCH QUT
0143 *
Olas * A MESSAGE 15 PRINTED TO TURN ON THE PUNCH AND PRESS START.
0145 * 220 CHARACTERS OF ISO-CODE WILL BE PUNCHEDs AND 20
0146 * CHARACIERS OF BINARY CODE WIlLL BE PUNCHEDs A READER STOP
0147 * CODE ('223s X~OFFs DC3) AND DELETE CODE (*377, RUBOUT) WILL
0148 * BE PUNCHED AT THE END OF THt TAPE, THE TAPE HAS 32 BLANK
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ERRORS
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(*000) CHARACTERS Al THE BEGINNING AND ENC.

THE INVTERRUPT LOGIC WILL BE TESTED DURING THE PUNCHING
OF THIS B_0CK.

IN

A MESSAGE IS5 PRINTED TO LOAD THE READERs TURN QOFF THE PUNCH
AND PRESS START. THE TAPE FRODUCED BY THE PUNCH TEST wlLL it
READ AND A DATA COMPARISON MADE UNDER PRUGRAM CONTROL.

wHEN THE COMPARISON IS COMFLETED AND IF NC ERKORS ARE FOUNC
AN END MESSAGE IS PRINTED CN THE ASR AND THE PROGRAM HALTS.
IF THE START BUTTON IS THEh PUSHEDs THE PROGRAM WlLL KESTArT.

OUT (BINARY)

ERR1  READY SHOULD ©BE SET #FTER 100 MS DELAY (108 MS IN
wORST CASE)
(READY NOT SET! BY 100 MS AFTER LAST OTA)

ERR2 NO INTERRUPT AFTER MESK SET
(INTERRUPT DID NOT OCCUR WITH MASK SETs READY SET
AND ENB)

ERR3 INTERRUPT NOT CAUSED BY ASR
(SKS '0404 SKIPPED AFIER INTERRUPT RECEIVED)

ERR4 NO SKIP ON OTA WwITH FEADY SET
(OTA '0204 DIL NOT SkIP WITH READY SET)

ERRS READY SET AFTER OTA
(SKS '0204 SKIPPED AFTER OTA)

IN
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AFTER 1HE TAPE 1S RtADs A [ATA COMPARISCON 1S MADEe. IF THE

STCP CUDE IS NOT SENSED AFTER THE BINARY PATTERN HAS BEEN

READ FROM THE TAPEs THE PROUGRAM WILL GIVE AN ERROR MESSAGE
AND HALTe RESTARTING wILL CAUSE THE JJUMP TO THE 'READ IN?

SECTION.

IF A DATA ERROR IS ULETECTELs THE FOLLOWING MESSAGE wltLL
BE PRINTED:

INPJUT 1S *XXX SHOULD BE "XXX

WHERE XXX 15 AN OCTAL CHARACTER REPRESENTATION,

IONS

- BLANK CHARACTER - '000
- CARRIAGE RETURN = '215
- LINE FEED - 212
= NON=ZERD

- ZERO

HHHHH TR KKK KRR HH T TIT KD H I I IO I I KR K KT I H KT KT TN RTR

H316y DDF=-416 OR CDP-516

ABSOLUTE
144 BASE SECTUR LINKAGES ORIGIN
'200 ORIGIN

DES (STANDARD ASR)

0004 SKIP [F ASR READY
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ASRB
NOTI
NOTS
*

* OCP

ASRI
ASRO
*

* INA

IASR
BIAS
*

* OTA

OASR
BOAS
*

* SMK

MASK
*

* MASK BIT

MBIT
*

*

EQU
EQuU
EQU

EQU
EQU

EQU
EQU

Ewu
EQU

EQuU

EGQU

'0104
10404
10504

10004
'0104

'1004
11204

*t0004
0204

'0020

'4u

* VARTABLES AND CUNSTANTS
*

SSw

SAVA
BLOX
BINX
NDXA
IND

TEMP
DELA
TST8
PwDC
PTEM
STRE

BSZ
BSZ
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BSZ
BSZ
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SORF
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RUPT
MSK

NOPE
CHRT
STOP

MOT4
MTT4
MTT3
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M72
COUN
ONES
*

*

* BUFFERS

*
BLCA

STOR
*

*
*

BSZ
BSZ
DAC
DAC
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DAC
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DAC
NOP
ocT
ocT

ocT
CCT
oCT
ocT
ocT
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BSS
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GCT
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1
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CHAR
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SKIP IF A>R NOT BUSY
SKIP IF A3R NOT INTERRUPTING
SKIP IF NOUT STOP CODE

ASR INPUT MODE
ASR OUTPUT MODE

CLEAR A-Ri:G AND INPJT A CHARACTER FROM ASR
CLEAR A-REG AND INPUT BINARY CODE FROM ASR

OUTPUT A CHARACTER TO ASR
OUTPUT BINARY CODE TO ASR

SET/RESET MASK

BIT 11

STORED SENSE SWITCH
SAVE A-REGISTER
OUTPUT BUFFER POINTER
INPUT BUFFER POINTER
NEXT DIGI® ADDRESS
INTERRUPT INDICATOR
TEMPORARY STORE
DELAY COUNT

STORE BLOCK POINTER
PRINT wORL COUNT
TEMPORARY STORE
STORED ADURESS

PROGRAM DOCUMENTATION
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SLOw OR FAST CYCLE TIME
DELAY COUNT

SECOND BUFFER POINTER
SECOND BUFFER ADDRESS
FIRST BUFFER ADDRESS

END FIRST BUFFER ADDRESS
PRINTER/PUNCH DATA ADDRESS
END BINARY BUFFER ADDRESS
PRINTER/PUNCH DATA POINTER
START-BUTTON INTERRUPT ADDRESS
ASR INTERKUPT ADDRESS

MASK BIT

NOP INSTRLCTION

SPACE CHAKACTER

X=0FF / RLBOUT

MINUS 220
MINUS 20
MINUS 219

MINUS 32
MINUS 72

MINUS 1

FIRST BUFFER

CR CHARACIER
LF CHARACTER
SECOND BUFFER STARTS HERE
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*
ENTR

*

ORG

JST

LDA
SZE
JMP

JST
CAC

LDA
SMI
JMP

JST
CAC
JMP

GCT
cCT
JMP

JST
CAC
JMP

JST
DAC

JSsT
DAC

CRA
HLT

1000

INIT
SORF
ENTR

ouTP
TITL

SORF
*e+ 4

ouTP
H31l6
ENTR

140600
101001
* 44

ouTP
DOPS
ENTR

QUTP
ODP4

ouTP
ENTA

HO“ eywe" HONEYWELL INFORMATION SYSTEMS LTD

* N520-001-H0OU5 (N16=-TLT9)

YIN

*

MORE

STA
LDA
STA
ENB

*
*
* KEYBOARD
*
K

JST
DAC

LDA
STA%

SKS
JMP

GCP
IRS
INA
JMpP

ANA
ERA
STA
ERA
SNZ
JMP

LDA
STA*
ERA
SNZ
JMP

LDA
ERA

SSw
BUTN
'63

INPUT

ouTP
KEYB

='212
STRA

ASRB
*-1

ASRI
STRA
1ASR
*-1

=177
21200
TEMP

=1215

ouT
TEMP
STRA
=207
MORE

TEMP
=1/712
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New ORIGIN

INITIALIZE

SLOW OF FAST CYCLE TIME
Zy UNKNOWN
Ny BY-PASS START MESSAGE

OUTPUT A MESSAGE TO ASR
START MESSAGE

SLOW OR FAST CYCLE TIMt
MINUSs H316 BEING USED
PLUSs CDP=416/516

OJTPUT A MESSAGE TO ASR
H316 MESSAGE
GO TO ENTER MESSAGE

SC6 - WNOP ON DDP=41l6
55C - wILL SKkIP FOR DDP=516
DOP-416+ GO TO DDP-416 MESSAGE

OUTPUT A MESSAGE TO ASR
DDP=-516 MESSAGE
GO TO ENTER MESSAGE

OUTPUT A MESSAGE TO ASR
DDOP=-41l6 MESSAGE

OUTPUT A MESSAGE TO ASR
ENTER A=-REG SETTING MESSAGE

INITIALIZE "SENSE SwITCHES"

PROGRAM DOCUMENTATION
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STORE SENSE SWITCHES
START-3JTION INTERRUPT ADDRESS
INTERRUPT LOCATION

ENABLE INIERKUPTS

OJTRPUT A MESSAGE TO ASR
KEY30ARD INPUT MESSAGE

STORE L~ IN BUFFER

SKIP IF ASR NOT BUSY
WAIT UNTIL NOT BUSY

ASR INPUT MODE

TALLY SIECOND BUFFER POINTER

CLEAR A-REG AND INPUT A CHARACTEF FROM ASk
WAIT UNTIL READY

BIT5 10 - 16

ENSURE 811 8 UF CHARACTER IS SET
TEMPORARY STORAGE

CR CHARACTER

JUMP IF CARRIAGE RETURN

STORE CHARACTER IN BUFFER

BELL CHARACTER

JUMP IF BELL

TEMPORARY STURE
L+ CHARAWCTER

10
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0370 01063 101040 SNZ
0371 01064 0 01 01043 JMP MORE JUMP IF LINE FEED
0372 *
0373 01065 0 12 00244 IRS COUN SKIP IF 72 (“HARACTERS INPUT
0374 01066 0 01 01043 JMP MORE
0375 *
0376 01067 0 12 00216 IRS STRA TALLY SECUND BUFFER POINTER
0377 01070 0 02 02017 OUT LDA =215
0378 01071 -0 04 00216 STA* STRA STORE CARRIAGE RETURN
0379 01072 0 02 00217 OUT2 LDA RTY2
0380 01073 0 04 00216 STA STRA RE-INITIALIZE SECOND BUFFER POINTER
0381 01074 34 0104 SKS ASRB SKIP IF ASR NOT BUSY
0382 01075 0 01 01074 JMP *e] WAIT UNTIL NOT BUSY
0383 *
0384 01076 14 0104 ocCp ASRQO ASR OUTPUI MODE
0385 01077 0 02 02017 LDA =215 CR CHARACITER
0386 01100 74 0004 OTA OASR OUTPUT A CHARACTER TO ASR
0387 01101 0 01 01100 JMP *=1 WAIT UNTIL READY
0388 *
0389 01102 -0 02 00216 TY2 LDA® STRA GET A CHARACTER FROM BUFFER
0390 01103 74 0004 OTA OASR OQUTPUT A C(HARACTER TO ASR
0391 01104 0 01 01103 JMP LEDY WATIT UNTIL READY
0392 *
0393 01105 0 05 02017 ERA =215 CR CHARACTER
0394 01106 101040 SNZ
0395 01107 0 0l 01112 JMP LSwl1 JUMP LF CARRIAGE RETURN
0396 *
0397 01110 0 12 00216 IRS STRA TALLY SECUND BUFFER POINTER
0398 01111 0 01 01102 JMP TYZ2
0399 *
0400 01112 0 02 00217 LSW1l LDA RTY2 RE-INITIALIZE SECOND BUFFER POINTER
0401 01113 0 04 00216 STA STRA
0402 01114 0 02 00243 LDA M72 MINUS 72
0403 01115 0 04 00244 STA COUN
0404 01116 0 10 01743 JST CHNG CHECK IF CHANGE REQUIRED ROUTINE
0405 01117 0 02 00200 LDA SSW SENSE SWITCHES
0406 01120 0414 75 LGL 3 MOVE BIT 4 TO BIT 1
“Oneywe“ HONEYWELL INFORMATION SYSTEMS LTD PROGRAM DOCUMENTATION
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0407 Ol121 100400 SPL PLUSs SKIP
0408 01122 0 0l 01130 JMP PROM MINUSs GO TO PRINTER OUT
0409 *
0410 01123 0 02 00200 LDA SSW SR1
0411 01124 100400 SPL
0412 01125 0 01 01034 JMP KYIN NEW INPUT IF SW1 ON
0413 *
0414 01126 0 10 01730 JST SR2
0415 01127 0 01 01072 JMP ouT2 LOOP OUTPUT IF SW2 ON
04lé6 *
0417 *
0418 * PRINTER OUT
0419 *
0420 01130 0 10 01522 PROM JST ouTP OUTPUT A MESSAGE TO ASR
0421 01131 0 002127 DAC POUT PRINTER OUT MESSAGE
0422 *
0423 * ROTATING PATTERN
0424 01132 0 02 00243 RT1 LDA M72 SET INDEX TO 72 CHARACTERS/LINE
0425 01133 0 04 00000 STA 0
0426 01134 0 02 00231 LDA CHRT
06427 01135 0 10 01704 RT2 JST NDX1 STA* BLOC
0428 01136 0 06 02015 ADD =1
0429 01137 0 04 00210 STA TSTB
0430 01140 0 05 02014 ERA =%340 TEST FOR END OF PATTERN
0431 0Ollal 100040 SZE
0432 01142 0 01 01145 JMP RT3
0433 *
0434 01143 0 02 02013 LDA =240 SPACE CHARACTER
0435 01144 0 01 01146 JMP *+2
0436 *
0437 01145 0 02 00210 RT3 LDA TST8 GET NEXT CHARACTER CODE
0438 01146 0 12 00000 IRS Q TALLY CHARACTER COUNT
0439 01147 0 01 01135 JMP RT2
0440 *
0441 01150 0 10 01450 JST PRTY ASR PRINT ROUTINE
0442 01151 =0 02 00220 LDA* BLCB

0443 01152 000113 DEC 75



O6uu
U665
Oas6
0447
U44uB
0449
Gab0
0451
0452
0453
Uaba
0455
06456
0457
0458
0459
0460
0461
0462
0463
0464
0465
0466
0467
0468
0469
0470
0471
0472
0473
0474
0475
0476
0477
0478
0479
Ua4y0

Oadl
06B2
0483
048«
0485
0486
0487
0«88
0489
J430
04931
w2
0493
0494
U495
J4G96
Jug7
0498
0499
0500
0501
2502
3503
0504
2505
2506
507
3508
0509
2510
U511
U512
0513
U514
0515
0s1lé6
0517

Honeywell iovevwedt wrormarion svstems 1o

Cli53
Cl1i5¢4
C11s5¢
L1156
L1157

Clleu
Cllol
vllec
Cile3
Lllew
Clled

Cileo
Clle7?
C1170
Cil171

Cl172
Cl1173

Gll74
Cl1175
Gll76
C1177
C1200
0l20l

0120«
01¢03
01204

012095
0120¢
01¢07

01210

ulell
Gleie

C121i3
ulels
ulZlls
Glelo

01217
012¢6
[CR PN
01222

01223
01224
01225
gl1226

01232
vle33

Cl234
01235

31236

0 10 01743
0 02 00200
0414 75
100400
U 0l 01166

02 00231

06 02015

00231
05 020C1¢

100040

J 0l 01132

[eNoNeoRe]
o
>

02 02013
04 00231
10 01722
01 01132

140040
0 04 00200

02 00243
64 00000
02 00¢31
01704
12 00000
Gl 01177

laNeNelNeNoNal
—
o

0 10 01450
-0 02 00220
060113

G 10 U1743
0 10 01722
0 0ol 01211

0 0l 01227
C 10 01730
C 0l 01222
2 00231
5 0201z
L1040

v 0l 01223

=D
—0 o

0 02
G 06
C 04
0 01

00231
02015
00231
01174

0 02
0 04
0 10
0 0l

02013
00231
01730
01174

0 10 01522
0 002142

000000

0 10 Clewg0
0 10 Gl450

-0 02 00224
060334

s 02 02011

* N520-CC1-HOOS

JST
LDA
LGL
SPL
JMP

LDA
ADD
STA
ERA
SZE
JMP
RT4 (DA
STA
JST
JMP

CRA
STA
*

* ALL CHARACTERS

LOAD LDA
STA
LDA
JST
IRS
JMP

JST
LDA®
CEC

JST
JST
JMP

(N16=-TLT9)

CHNG
SSw

RT4

CHRT
CHRT
='340

=240
CHRT
SS4
RT1

SSw

MT2

0
CHRT
NDX1
o]
*-c

PRTY
BLCB
75

CHNG
5S4
*+2

Honeywell HONEYWELL INFORMATION SYSTEMS LTD

* N520-001-HO0U5 (N16=-TLT9)
JMP DERuy
*
usT SR
IMP LOuUP
*
LDA CHRT
ERA =v337
SNZ
JMP LOOLP
*
LDA CHRT
ADD =1
STA CHRT
JMP LOAD
*
LOOP LDA 21240
STA CHRT
JST SR2
JMP LOAD
*
*
* PRINTER/PUNCH QUTPUT
*
DERU JST ouTP
DAC PPOT
*
LT
*
* [SO-CODE QUTPUT
JST MOTO
*
JST PRTY
LDA*®  CHRA
DEC 220

* BINARY QUTPUT

LDA

==20

PROGRAM DOCUMENTATION

DRAWING NUe 41285786-001-01 PAGE

CHECK
SR4

I[F CHANGE REQUIRED ROLTINE

END OUTPUJT IF SWa4 ON

ROTATE PAITERN

SET UP NEXT LINE
RE-INITIALIZE CHARACTER

S5¢

RESET SENSE SwWITCHES

LN ALL PRINT POSITIONS

MINUS 72 COUNT FOR
CHARACTERS/LINE

STA* BLOC

TALLY INDEX REQGISTER
LOOP AGAIN
PRINT BLJCK = 1 LINE
CHECK IF CHANGE REQUIRED ROUTINE

BIT 4 NOT SET

PROGRAM DOCUMENTATION

DRAWING NOo 41285786=-001-01 DAGE

BIT 4 SET

BIT 2 SET

CHARACTER
TeST FOR END UF PATTERN

JUMP IF ALL PRINTELD

SET UP N2XT CHARACTER

RE=-INITIALIZE CHARACTER

LOOP OUTAUT IF Sw2 ON

OQuUTPUT A MESSAGE TO ASR
PRINTER/2UNCH CQUTPUT MESSAGE

START PUNCH ROUTINE

ASR PRINT ROUTINE

SET INDEX TO 20 CHARACTERS

13
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0518 01237
0519

0520

0521 0124v
0522 Olewul
0523 0lc4c
0524

0525 01243
0526 01244
U527

0528 Glaab
052y 01246
0530 01247
0531 01¢50
0532

0233 01251
0534 0lebe
0535

0536 01253
U537 OlcebHe
0538 01¢55
0529 Uleve
0540 01257
U541 01¢¢e0
0542 01261
0543 0Oleowe
0544 01263
0545

0546

0547 012b%
0548 01265
0549 Cl2ee
0550 Olce?
0551 01270
0552

0553 01271l
0554 01272

Honeywell HONEYWELL INFORMATION SYSTEMS LTD

0555 01¢73
0556 01274
0557 01c¢75
0558 01276
0559 Q1¢77
0560
0561 01300
0562 01301
0563 01302
0564
0565 01303
0566 01304
0567
0568 01305
0569 01306
0570
0571
0572 01307
0573 01310
0574 01311
0575
0576 01312
0577
0578 01313
0579 01314
0580 01315
0581
0582
0583
0584
0585 01316
0586 01317
0587
0588 01320
0589
0530
0591 01321

* N520=-001-HO05 (N16-TLT9)

0 04 00000 STA 0
*

* DELAY NOMINAL 100 MS

G 02 00214 DELP LDA SORF
101400 SMI
0 01 01245 JMP *+3
*
0 02 02010 LDA =-18000
100000 SKP
*
0 02 02007 LDA ==-31270
0 04 00207 STA DELA
0 12 0o2v7 IRS DELA
0 01 01247 JMP *-1
*
34 0004 SKS ASRR
0 ul 01660 JMP ERR1
*
001001 INH
0 02 00227 LDA MSK
74 0620 SMK MASK
0 02 00226 LDA RUPT
0 04 00063 STA 163
000401 ENB
101000 NOP
001001 INH
0 0l Ol664 JMP ERR2

*
* ASR INTERRUPT RUUTINE

0 000000 INTR DAC *%
0C0011 ocT 11
34 0404 SKS NOTI
1C0000 SKP

0 01 01670 JMP ERR3

*
140040 CRA
74 0020 SMK MASK

* N520-001-HO05 (N16-TLT9)

0 02 00225 LDA BUTN
0 04 00063 STA 'e3
0 10 01714 JST NDX2
74 0204 OTA BOAS
0 0l 01674 JMP ERR4
*
34 0004 SKS ASRR
0 01 01303 JMP *4+2
0 01 01700 JMP ERRS
*
0 12 00000 IRS 0
0 01 01240 JMP DELP
*
34 0104 SKS ASRB
0 01 01305 JMP LY
*
* PRINT/PUNCH STOP CODE
0 10 01450 JST PRTY
0 02 00232 LDA STOP
000002 DEC 2
*
0 10 01640 JST MOTO
*
0 10 01450 JST PRTY
0 02 00232 LDA STOP
000002 DEC 2

*

*

* READER INPUT
*

R

0 10 01522 READ JST ouTP

0 002205 DAC RDIN
*

000000 HLT

*

* START READER
34 0104 SKS ASRB

PROGRAM DOCUMENTATION

DRAWING NUe 41285786-001-01 PAGE

SLOW OR FAST CYCLE TIME
MINUSs H3.6 BEING USED
PLUSs DDP-416/516 BEING USED

18000 = (.08 * 1000 / 4 * 1,50)
SKIP

31270 = (.08 * 1000 / 4 * 0,86)
DELAY NOMINAL 100 MS

SKIP IF ALR READY

READY SHOULD BE SET

INHIBIT INTERRUPTS

SET MASK

INTERRUPT LOCATION

ENABLE INIERRUPT

INTERRUPT SHOULD 0OCCUR HERE

NO INTERRULPT

ASR INTERRUPT ROUTINE

DXA - DISABLE EXTENDED ADDRESSING
SKIP IF ASR NOT INTERRUPTING

INTERRUPTINGs SKIP
NOTs ERROR

RESET MASK

PROGRAM DOCUMENTATION

DRAWING NCe 41285786-001-01 PAGE

INTERRUPT LOCATION

LDA® BINA

OUTPUT BINARY CODE TO ASR

NO SKIP ON OTA WITH READY SET
SKIP IF ASR READY

READY SET AFTER OTA

SKIP IF ALL PUNCHED
GO TO DELAY

SKIP IF ASR NOT BUSY
WAIT UNTIL NOT BUSY

ASR PRINT ROUTINE
X=0FF / RUBOUT MESSAGE

START PUNCH ROUTINE

ASR PRINT ROUTINE
X=0FF /s RUBOUT MESSAGE

OUTPUT A MESSAGE TO ASR
READER INPUT MESSAGE

SKIP IF ASR NOT BUSY

15
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U5y 2
Usv3
Uoye
0535
U556
us97
[OR2}
Us9y
Ceuvu
ueQdl
Lveul
Col3
GE04
vt Gb
Cedo
vou?
JeUo
veo9
0610
Cell
Uele
Lol3
Uela
Lels
Lele
0617
Uol8
vely
OecC
0ell
Us22
0e23
U2«
V625
Ue2e
0627
0e28

Le29
ve 39
Ue3l
O 3¢
Ue3ds
U634
Ue35
Ce36
0637
0e38
0639
0£40
Oo4l
064a2
0643
Otcba
Cesd
Ubwo
0bs7
0648
U649
0650
0651
0652
0653
0654
0655
0656
0657
0658
Us59
0660
Gs61
0662
0663
U664
U665

Honeywell HONEYWELL INFORMATION SYSTEMS LTD

Ll3cd
vldc3
Jl3cw
0l13¢b
ulsco

Ulse?
uls39

Jls3l

ul33e
V1333

Ci33«
Uis3s

ul3se
ul237
Ol3eu
Ul3sl

Ul3a2
Ul3dwd

Ol3us

01345
Ul246
Ul3as7

Ul350
01351

U135¢
vl1353
Cl354

ul3to
ul3%6
01357

013¢0
Ul3el
Cl3s¢
01363

Ul1364
01365
01366

Gl367
0137v

01371
01372
01373
Ul1374

U1375

01376
01377
Glaou
G140l
Uleve
01403

Gl1404
01«05

c ol

01321

14 0104

C 02

C20us

74 000«

L 0l

01345

34 010«

c 0l

013¢7

14 000«

54 1004

¢ ol

01332

101040

0 01

-0 064
0 05

01332

0o21le
0zGus

1C1040

0 0ol

0 12

01332

Go2le

5¢ 1004

0 ¢l
-0 04
0 12
0 Cl

ce
Q4

212

01343
00216
00241
01342

00240
002461

Cccale

564 1204

J ol

-0 04
912
9 0l

0 02
0 O«

C1353

Goele
00237
01352

00236
00237

54 1004

0 01

01362

34 0504
100000

0 0ol

01410

5S4 1004

0 0ol
J
0 O«
0
0 04

0 10

0 02
0

oo
o
~

01367

00217
00216
00222
00224

01624

002¢22
00224
00217
0o2le

34 0104

0 ol

0 10

01402

01522

0 002254

* N520-001-HO0S5

JMp *=1
*

cep ASRQ

LDA =221

OTA OASR

JMp *=1
*

SKS ASRE

JMP *=]
*

OCFP ASRI
*
* READ ZEROS
INPT INA IASR

JMP LD
*

SNZ

JMP INPT
*

STA®* STRA

ERA =222

SNZ

JMP INPT
*
* REACD [SC-CODE
MUR1 IRS STRA

INA 1ASR

JMP *-1
*

STA*  STRA

IRS MOT2

JMP MOR1
*

LDA MTT2

STA MOT2

*

(N16=-TLTS)

PATTERN

* REAC BINARY PATIERN

* N520-001-H005

MOR2 IRS
INA
JMP

STA*
IRS
JMP

LDA
STA
INA
JMP

SKS
SKP
JMP

INA
JMP

LDA
STA
LDA
STA

JST

LDA
STA
LDA
STA
SKS
JMP

JST
DAC

STRA
BIAS
*-1

STRA
MOT3
MOR2

MTT3
MOT3
[ASR
*-1

NOTS

STPO

1ASR
*-1

RTY2
STRA
CHIN
CHRA

comp

CHIN
CHRA
RTY2
STRA
ASRB
*=1

ouTP
ENDM

HoneyWEIl HONEYWELL INFORMATION SYSTEMS LTD

(NL6=TLT9)

PROGRAM DOCUMENTATION

DRAWING NOe 41285786-0C1-0C1 PAGE

WAIT UNTIL NOT BUSY

ASF OUTPUI MODE

X=0ON CHARACTER

OUTPUT A CHARACTER TO ASR
WATT UNTIL READY

SKIP IF ASR NOT BUSY
WwAIT UNTIL NOT BUSY

ASF INFUT MODE

CLEAR A-REG AND INPJT A CHARACTER FROM ASR
WATT UNTIL READY

SKIP IF INPUT IS NOT '000

000y LOOP AGAIN

TAFE CrARACTER
SKIP IF INPUT IS NOT '222
'222y LOOP AGAIN

INFUT 220 CHARACTERS

CLEAR A-REG AND INPUT A CHARACTER FROM ASR
wAIT UNTIL READY

STCRE IN SECOND BUFFER

TALLY CHARACTER COUNT

LOCP ACGAIN

RE-INITIALIZE COUNT

PROGRAM DOCUMENTATION

DRAWING NOe 41285786-001-01 PAGE

TALLY SECUND BUFFER POINTER

CLEAR A=-REG AND INPJT BINARY CCDE FROM ASR
WAIT UNTIL READY

STORE IN SECUND BUFFER

TALLY CHARACTER COUNT

LOOP AGAIN

RE-INITIALIZE COUNT

CLEAR A-REG AND INPUT A CHARACTER FROM ASR
wAIT UNTIL READY

SKIP IF NUT STOP CODE
STOP CODEs Oeke
NO STOP CUDEs GO TO ERROR

CLEAR A-REG AND INPUT A CHARACTER FROM ASR
WAIT UNTIL READY

RE-INITIALIZE ADDRESSES

DATA COMPARISUN RUUTINE

RE-INITIALIZE ADDRESSES

SKIP IF ASR NOT BUSY
WAIT UNTIL NOT BUSY

CUTPUT A MESSAGE TO ASR
END MESSAGE

18



‘0666
0667
0668
0669
0670
0671
0672
0673
0674
0675
0676
0677
0678
0679
0680
0681
0682
0683
0684
0685
0686
0687
0688
0689
0690
0691
0692
0693
0694
0695
0696
0697
0698
0699
0700
0701
0702

0703
0704
0705
0706
0707
0708
0709
0710
0711
0712
0713
0714
0715
0716
0717
0718
0719
0720
0721
0722
0723
0724
0725
0726
0727
0728
0729
0730
0731
0732
0733
0734
0735
0736
0737
0738
0739

Honeywell HONEYWELL INFORMATION SYSTEMS LTD

01406

01407

01«10
01411
0l1el2

01413

Ol4l4
01415
Ols4le
0l417
01420
0ra4c2l
01422
01423
01424
01425
01426
01427
01430
01431
01432
0l433
01434
014395
01436

01437
01440
Olé44al
0l44c
01443
0laas
01445
0l446
01447

01450
01451
01452
01453
01454
01455
01456
01457

01460
Ol46l
01462
01463
Olab4
01465
0l466
0la67
01470
01471
01472
C1473
01474
01475
01476

[cNeRoRoleNoNoNoNoNoNoNoNoNoNel
(o]
~n

000000

0 0l

0 10

01000

01522

0 002473
000000

0 0l

01316

000000

02
04
02
04
02

CCO0O0OOO0OO0O0O00O0OOOOO
o
kS

05

02013
00231
00240
00241
00236
00237
00235
00234
00217
0o2tle
00243
00244
00222
00224
01516
00230

101040
-0 0l Olals

[eNeNeoNoNeoNeNeoNeoNo]
o
~n

02
04
02
12
04

[eNeoNeoNoNeNeo)

00212
01506
01516
01444
00213
00000
00230
01516
01414

000000

01506
00212
01450
01450
01503

101400

0 0ol

03
06
04

01473

02004
02003
01506
02003
01465
00000
00213
01465
02002
02001
01516
01450
01450
02015
00245

* N520-001=-HO05

HLT

*

* RESTART
JMP STRT

*

STPO JST ouTP
DAC NOSC
HLT

*
JMP READ

*

*

* SUBROUTINES

*

*

* INITIALIZE

*

INIT DAC *®
LDA =240
STA CHRT
LDA MTT2
STA MOT2
LDA . MTT3
STA MOT3
LDA MTT4
STA MOT4
LDA RTY2
STA STRA
LDA M72
STA COUN
LDA CHIN
STA CHRA
LDA RESR
ERA NOPE
SNZ
JMP®  INIT

LDA
STA
LDA
STA
LDA
* % %
LDA
STA
JMP %

*

*

* ASR PRINT ROUTINE

*

PRTY DAC
LDA
STA
LDA®
IRS
STA
SMI
JMP

*
ANA
ADD
STA
SuUB
STA
* %%
STA
LDA
ANA
ADD
STA

NOIN LDA*
IRS
SUB
ERA

Honeywe" HONEYWELL INFORMATION SYSTEMS LTD

* N520-001-HOO0S

PTEM
ITPT
RESR
*e2
STRE
*x
NOPE
RESR
INIT

* %

ITPT
PTEM
PRTY
PRTY
PMSG

NOIN

=v777717
=120000
ITPT
=120000
*4+l

*%

STRE
*=?
=777
='10000
RESR
PRTY
PRTY

=1

ONES

(N16-TLT9)

(N16-TLT9)

PROGRAM DOCUMENTATION

DRAWING NU. 41285786-001-01 PAGE

END OF TEST

RESTARTs G TO START AGAIN
OUTPUT A MESSAGE TO ASR

NO STUP CUDE ERROR MESSAGE
ERROR HALI

GO TO READZR INPUT AGAIN

INITIALIZE
SETUP INII[AL CHARACTER

SETUP INIITAL COUNTS

INITIALIZE SECOND BUFFER POINTER
MINUS 72

INITIALIZE PRINTER/PUNCH DATA POINTER
BITS 1 AND 7 (NOP)

SKIP IF INDIRECT ADDRESSING OF LAST MESSAGE
EXIT

PROGRAM DOCUMENTATION

DRAWING NOw 41285786=-001~01 PAGE

TEMPORARY STORE

RESTORE INDIRECT ADDRESS
NOP INSTRUCTION

EXIT

ASR PRINT POUTINE

SAVE CONTENTS OF ITPT
PICK UP INSTRUCTION
TALLY RETURN ADDRESS

SKIP IF INDIRECT ADDRESSING OF MESSAGE
CONTINUE

RESET SIGN BIT
CHANGE INSTRUCTION TO [RS

BACK TO LDA

SAVE INDIRECT ADDRESS

LDA LOC OF INDIRECT ADDRESS
STA LOC OF INDIRECT ADDRESS
P1CK UP CUUNT

TALLY RETURN ADDRESS

TAKE
TWO'S

20



0740
0741
0742
0743
0744
0745
0746
U747
0748
0749
0750
0751
0752
0753
0754
0755
Q756
0757
0758
0759
0760
0761
0762
0763
0764
0765
0766
0767
0768
0769
0770
0771
0772
0773
0774
0775
0776

0777
0778
0779
0780
0761
0782
0783
0784
0785
0786
0787
0788
0789
U736
G791
9792
0793
0794
Q795
0796
Q797
0798
0799
0800
0801
0802
0803
004
0805
0806
0807
0808
0809
oglo
o811l
0812
0813

Honeywell HONEYWELL INFORMATION SYSTEMS LTD

Gla77
01500
01501

0150

Cl5u3
01504
Gl1505

01506
01507
01510

01511
01512

01513
01514
01515
01516
01517
01520
01521

Gl1522
01523
01524
01525

01526
015¢7
01530

01531
01532
01533

Ulc34
01535
01536

01537
01540
U154l

ClS4¢
01543

01544
01545
01546
01547

01550
01551
61552
01553
01554

01555
01556
01557
01560
Cl561l

J 04 00211
34 010«
) 01 01500

14 0104

Q0 00 00000
T4 0004
J 01 01504

0 12 01503
2 12 00211
2 01 01503

34 0104
2 01 01511

J 02 00212

J 04 01506

0 02 00213

101000

3 02 00230

3 04 01516
-0 0l 01450

J 000000
-0 02 01522

0 04 00206

0 12 01522

34 0104
2 01 01526
14 0104

-0 02 0020s
101040
3 01 015%4

2406 70
74 0004
2 01 01535

J416 70
74 0004
0 01 01540

3 12 00206
3 01 01531

0 02 00214

101040

0 10 0155¢C
-0 0l 01522

) 00000C
140040

0 06 02015
34 0104

0 0l 01552

0 07 02000
101400

0 02 02015
0 04 00214
-2 01 0155¢C

* N520-001-H0OO0S

STA
SKS
JMP

ocpP

PMSG #*x

CTA
JMP

ITPT IRS

IRS
JMp

SKS
JMP

LDA
STA
LDA

KESR NOP

O * % *x *

LDA
STA
JMP*

QUTPUT A

UTP DAC

LDAx®
STA
IRS

SKS
JMP
oCP

NUVA LDAx

SNZ
JMP

ARW
oTA
JMP

ALR
OTA
JMP

IRS
JMP

ENDw LDA

* X

SNZ
JST
JMP %

PWbLC
ASRB
LED?

ASRO

* %

QASR
*-1

PMSG
PWDC
PMSG

ASRB
LED?

PTEM
1TPT
STRE

NOPE
RESR
PRTY

MESSAGE TO ASR

*%

QUTP
TEMP
ouTP

ASkB
*=1
ASRQ

Honeywell HONEYWELL INFORMATION SYSTEMS LTD:

* N520-001~H0OUS

TEMP
ZNe
8
QASR
*=]
8

0ASR
*-1

TEMP
NUVA

SORF

CONF
ouTP

CONFIGURATION ROUTINE

ONF CAC

CRA
ADD
SKS
JMP

sus
SMI
LDA
STA
JMP *

* %

=1
ASRB
*-2

=16500
=1

SORF
CONF

ERROR ROUTINE

(N16=-TLT9)

(N16=-TLT9)

PROGRAM DOCUMENTATION

DRAWING NUe 41235786-001-01 FAGE

COMPLEMENT
SKIP IF ESR NOT BUSY
WAIT UNTIL NOT BUSY

ASR OUTPUT MODE

GET MESSAGE DATA
OUTPUT A CHARACTER TO ASR
WATIT UNTIL READY

MODIFIABLE
TALLY PRINT WORD COUNT
LOGP AGAIN

SKIP IF ASR NOT BUSY
WAIT UNT:L NOT BUSY

RESTORE .NDIRECT ADDRESS

EXIT

OUTPUT A MESSAGE 70 ASk
FETCH MESSAGE ADDRESS
TEMPORARY STORE

TALLY REVURN ADDRESS

SKIP IF ASR NOT BUSY
WATT UNT.L NOT 8USY
ASR QUTPUI MODE

PROGRAM DOCUMENTATION

DRAWING NOUe 41285786-001-01 PAGE

FETCH ONE WORD FOR QUTFUT
NZs DATA
Zsy END OF MESSAGE

RIGHT ROTATE 8 BITS
OUTPUT A CHARACTER TO ASR
WAIT UNT.L READY

LEFT ROTAIE 8 BITS
OUTPUT A CHARACTER TO ASR
WAIT UNT./L READY

TALLY TEMPORARY STORE
LOOP AGAIN

SLOwW OR VAST CYCLE TIME
NZs DETERMINED BEFORE
CONFIGURATION ROUTINE
EXIT

CONFIGURATION ROUTINE
CLEAR A-REGISTER (ZERO)

ACD 1
SKIP IF ASR NOT BuSY
LOOP AGA N

TIME CONSTANT

MINUSs H3l6

PLUSs DDP=416 OR DDP-516
SLOW OR FAST CYCLE TIME
EXIT

2

ro

1

ro
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* N520-001-H005 (N16-TLT9) DRAWING NJe 41285786-001-01 PAGE 23
0glé *
0815 0156¢ 0 000000 ERR  DAC * % ERROR ROUTINE
08lé *
ogl7 * CONVERT INPUT CHARACTER TO I50-CODE
0818 01563 -0 02 00216 LDA®  STRA GET A CHARACTER FROM INPUT BUFFER
0819 0Ol564 0405 72 ARS 6 RIGHT SHIFT 6 BITS
0820 01565 0 03 01777 ANA =3 BITS 15 - 16
0821 0Ol566 0 06 01776 ADD =260 CHARACTER ©
0822 01567 0 04 02455 STA ONE FIRST CHARACTER
0823 *
0824 01570 -0 02 00216 LDA%® STRA GeET A CHAXACTER FROM INPUT BUFFER
0825 01571 0405 75 ARS 3 RIGHT SHIFT 3 BITS
0826 01572 0 03 01775 ANA =7 BITS 14 - 16
0627 01573 0 06 01776 ADD =260 CHARACTER O
0828 01574 0 04 02456 STA TWO SECOND CHARACTER
0829 *
0830 01575 -0 02 002le LDA® STRA GET A CHARACTER FROM INPUT BUFFER
0831 01576 0 03 01775 ANA =7 BITS l4 - 16
0832 01577 0 06 01776 ADD =1260 CHARACTER ©
0833 01600 0 04 02457 STA THR THIRD CHARACTER
Og3¢ *
0835 * CONVERT KNOwWN CHARACTER TO I150~CODE
0836 01601 -0 02 00224 LDA* CHRA GET A CHARACTER FROM DATA BUFFER
0837 0Olsu2 0405 72 ARS 6 RIGHT SHI-T & BITS
0838 01603 0 03 01777 ANA =3 BITS 15 - 16
0839 01604 0 06 01776 ADD =1260 CHARACTER O
0840 01605 0 04 02466 STA FOR FOURTH CHARACTER
Ggal *
0842 01606 <0 02 00224 LDA%* CHRA GET A CHARACTER FROM DATA BUFFER
0843 01607 0405 75 ARS 3 RIGHT SHI-T 3 BITS
0844 01610 0 03 01775 ANA =7 BITS 14 - 16
0845 0Ol6ll 0 06 01776 ADD =1260 CHARACTER O
046 Clele2 0 04 02467 STA FIV FIFTH CHARACTER
0847 *
U848 01613 -0 02 00224 LDA®*  CHRA GET A CHARACTER FROM DATA BUFFER
0849 0l6l4 0 03 01775 ANA =7 BITS l4 - 16
0850 0l615 0 06 01776 ADD =1260 CHARACTER O

Honeywell HONEYWELL INFORMATION SYSTEMS LTD PROGRAM DOCUMENTATION

* N520-001=-HOO5 (N16~TLT9) DRAWING Ne 41285786-001-01 PAGE 24
0851 01616 0 04 02470 STA SIX SIXTH CHARACTER
0852 *
0853 01617 34 0104 SKS ASRB SKIP IF AbR NOT BUSY
0854 01620 0 0l 01617 JMP *=1 WAIT UNTIL NOT BUSY
0855 *
0856 * PRINT ERROR MESOSAGE
0857 01621 0 10 01522 JST ouTP OUTPUT A MESSAGE TO ASR
0858 01622 0 002446 DAC EMSG INPUT DATA ERROR MESSAGE
0859 *
0860 01623 =0 01 01562 JMP*  ERR EXIT
0861 *
0862 *
0863 * DATA (OMPARISON ROUTINE
0864 *
0865 01624 0 000000 COMP DAC *% DATA COMPARISON ROUTINE
0866 01625 -0 02 00224 MOR LDA* CHRA STORED DATA
0867 01626 -0 05 00216 ERA®* STRA SECOND BUFFER DATA
0868 01627 100040 SZE SAMEs OeKs
0869 01630 0 10 01562 JST ERR DIFFERENTs ERROR ROUTINE
0870 01631 0 12 00224 IRS CHRA TALLY STORED DATA POINTER
0871 01632 0 12 00216 IRS STRA TALLY SECOND BUFFER DATA POINTER
0872 01633 0 12 00234 IRS MOT4 TALLY CHARACTER COUNT
0873 01634 0 01 01625 JMP MOR LOOP AGAIN
0874 *
0875 01635 0 02 00235 LDA MTT4 RESTORE CHARACTER COUNT
0876 01636 0 04 0023« STA MOT4
0877 01637 -0 01 01624 JMPx  COMP EXIT
0878 *
0879 *
0880 * START PUNCH ROUTINE
0881 *
0882 01640 0 000000 MOTO DAC *% START PUNCH ROUTINE
0883 0Ul64l 34 0104 SKS ASRB SKIP IF ASR NOT BUSY
0884 01642 0 0l 0lé641 JMP *=1 WAIT UNTIL NOT BUSY
0885 *
0886 01643 14 0104 acpP ASRC ASR QUTPUT MODE

0887 Oloas 0 02 02005 LDA =v222 TAPE CHARACTER
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Cyle
Usl7
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Usly
Uvy20
Uyel
Uye2
0623

Ve

UsZS
Coet
0627
Uvls
Oycev
L¥30
U931
Us32
0g33
Uvy3e
0935
0936
0937
093y
V933
0540
09wl
05a2
06«3
UGaey
0945
Oyab
0347
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e
U350
0551
0952
0953
UG5¢4
UGvy55
U356
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0959
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0961
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cievd
Lleve
Llend
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L1lEds
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vleeU
Gleel
Clebe

Ulebs

Llibos
Olewd
Ulebs

uleeT

Cle7¢

vlell
16T

Lle73

CleTs
vle7s
CleTe

Cle?7

ul70u
G170l
017G

Gl7us

Gl7ue
ul7ub
01706
o1707
0171y
vl7lil
Ul7le
vl713

OO OO0 UOo

T4 UubLy

3 01
o 1U

SRy
O 04

Jl6e5

Ul7€0

UCawe
Joubo

140040
74 U0uUs

0 Gl
0 o1Z

0 Gl
D 0l

0 10

01653
Uoouo
01653
01640

015<2

0 00c2¢66

0 0l

0 10

01060

01522

2 002321
000000

J 0l

J 10

0100V0

01522

0 0U2347
000000

u 01

o 10

01000

01522

3 602375
000000

o ol

0 10

01000

015¢2

0 00z424
060000

0 0ol

(e}

04
02
o6
04
02
04
[¢D

01000

000000

0p201
00221
00G00
00202
00201
00202
017U«

* N520u=001-H005

CT4
IMP

JST

LDA
STA
CRA
UTA
JMP

IRS
JMP
JMPx

*
*
* READLY SHOULD bBE
*
E

0ASR
%1

BCHD
MOT1
OASK
*-1
0

*=3
MOTO

RR1 JST QuTp
OAC RDYE
HLT

*
JMP STRT

*
*
* NO INTERRUPT AFIER MASK SET
*
£

NOT CAUSED By ASR

RR2 UST  OUTP
CAC  NINT
ALT

*
JMP STRT

*

*

* INTERRUPT

*

ERR3 JST  OQUTP

* N52C-001-HOOS

CAC
HLT

JMP

Mok % % %
z
C

RR4 ST
DAC
HLT

*

JMP

M % * % %

RRS JUST
DAC
HLT

*

JMP

STORE IN

* X K X

NDX1 DAC
STA
LDA
ADD
STA
LDA
STA*
JMP*

*

*

NASR

STRT

ouTP

NOSK

STRT

ouTPp

RDYO

STRT

(NL6~-TLT9)

Honeywe" HONEYWELL INFORMATION SYSTEMS LTD

(N.6=-TLT9)

READY SET AFTER OTA

PROGRAM DOCUMENTATION

DRAWING NUe 41285786-J)0 -0 PAGE

CJTPUT A CHARACTER TO ASR
WATIT UNTIL READY

BUFFER CHARACTER DELAY
SET INDEX TO 32

BL/BL CHARACTERS

OUTPUT A CHARACTER TO ASR
WATT UNTIL READY

TALLY CHARACTER COUNT

LOCP AGAIN
EXIT

SET AFTER 100 MS DELAY

QUTPUT A MESSAGE TO ASKR
READY ERRUR MESSAGE
ERROR HALT

RESTART

QUTPUT A MESSAGE TO ASR
NO INTERRUPT ERROR MESSAGE
ERROR HALI

RESTART

CJUTPUT A MESSAGE TO ASR

PROGRAM DOCUMENTATION

DRAWING NUe ©1285786-001-01 PAGE

NOT ASR INTERRUPT ERROR MESSAGE
ERROR HALT

RESTART

SKIP ON OTA w.TH READY SEI

QUTPUT A MESSAGE TO ASR
NO SKIP ON OTA ERROR MESSAGE
EKROR HALT

RESTART

OUTPUT A MESSAGE TO ASK
READY AFTER O1A ERROR MESSAGE
ERROR HALI

RESTART

FIRST BUFFER ROUTINE

**
SAVA
BLOC
o]
BLOX
SAVA
BLOX
NDX1

STA*® 5_.3C RUUTINE
SAVE A-REGISTER

GeT ADDRESS IN FIRST BUFFER
RESTORE A=REGISTER

STCRE IN FIRST BUFFER
EXIT

* GET A BINARY CHARACZTER ROUTINE

25

26
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* N520-001~H005 (N16=-TLT9) DRAWING NUs 41285786-001-01 PAGE

0962 *

0963 01714 0 000000 NDX2 DAC *% GET BINARY CHARACTER

0964 01715 0 02 00223 LDA BINA

0965 01716 0 06 00000 ADD 0 GET ADDRESS IN BINARY BUFFER

0966 01717 0 04 00203 STA BINX

0967 01720 -0 02 00203 LDA® BINX GET CHARACTER FROM BUFFER

0968 01721 -0 0Ol 01714 JMP*  NDX2 EXIT

0969 *

0970 *

0971 * TEST A4 SET ROUTINE

0972 *

0973 01722 0 000000 554 DAC * % TEST A4 SET ROUTINE

0974 01723 0 02 00200 LDA SSW SENSE SWIICHES

0975 01724 0414 75 LGL 3 LEFT SHIFI 3

0876 01725 100400 SPL PLUSs SKIP

0977 01726 0 12 01722 IRS 5S4 MINUSs TALLY RETURN ADDRESS

0978 01727 -0 0Ol 01722 JMP® 554 EXIT

0979 *

0580 *

0981 * TEST A2 RESET RUUTINE

0982 *

0983 01730 0 000000 SR2 DAC xR TeST A2 RESET ROUTINE

0984 01731 0 02 00200 LDA SSW SENSE SWITCHES

0985 01732 0414 77 LGL 1 LEFT SHIFT 1

0986 01733 101400 SMI MINUSs SKIP

0987 0173« 0 12 01730 IRS SR2 PLUSs TALLY RETURN ADDRESS

0988 01735 -0 01 01730 JMP®  SRZ EXIT

0989 *

0990 *

0991 * START=-BUTTON INIERRUPT ROUTINE

0992 *

0993 01736 0 000000 BUT DAC ¥* % START=-BUTION INTERRUPT ROUTINE

0994 01737 000011 oCcT 11 DXA - DISABLE EXTENDED ADDRESSING

0995 01740 0 12 00205 IRS IND TALLY INTERRUPT INDICATOR

0996 01741 1C1000 NOP

0997 01742 -0 01 01736 JMP*  BUT EXIT

0998 *

Honeywell HONEYWELL INFORMATION SYSTEMS LTD PROGRAM DOCUMENTATION

* N520-001-HO05 (N16-TLT9) DRAWING NUes 41285786-001-01 PAGE

0999 *

1000 * CHECK IF CHANGE REQUIRED ROUTINE

1001 *

1002 01743 0 000000 CHNG DAC *x CHECK IF CHANGE REQUIRED ROUTINE

1003 01744 0 02 00205 LDA IND INTERRUPT INDICATOR

1004 01745 101040 SNZ NZy SKIP

1005 01746 =0 01 01743 JMP®  CHNG Zs EXIT

1006 *

1007 01747 140040 CRA

1008 01750 0 04 00205 STA IND RESET INTERRUPT INDICATOR

1009 *

1010 01751 0 10 01522 JST ouTP OUTPUT A MESSAGE TO ASR

1011 01752 0 002066 DAC ENTA ENTER A-REG SETTING MESSAGE

1012 *

1013 01753 140040 CRA CLEAR SWITCHES

1014 01754 000000 HLT HALT FOR UPERATOR INTERVENTION

1015 *

1016 01755 0 04 00200 STA SSW STORE SENSE SWITCHES

1017 01756 000401 ENB ENABLE INIERRUPTS

1018 01757 -0 0l 01743 JMP*  CHNG EXIT

1019 *

1020 *

1021 * BUFFER CHARACTER DELAY ROUTINE

1022 *

1023 01760 0 000000 BCHD DAC *x BUFFER CHARACTER DELAY ROUTINE

1024 01761 0 02 00214 LDA SORF SLOW OR FAST CYCLE TIME

1025 01762 101400 SMI MINUSs H316 BEING USED

1026 01763 0 01 01766 JMP *43 PLUSs DDP-«16/516 BEING USED

1027 * .

1028 01764 0 02 01774 LDA ='76713 33333 = (200 * 1000 / 4 * 1,50)

1029 01765 100000 SKP SKIP

1030 *

1031 01766 0 02 01773 LDA =*30000 53248 = (200 * 1000 / 4 * 0.86)

1032 01767 0 04 00215 STA LEGN DELAY COUNT

1033 01770 0 12 00215 IRS LEGN TALLY DELAY COUNT

1034 01771 0 01 01770 JIMP *=] LOOP AGAIN

1035 01772 -0 01 01760 JMP®  BCHD EXIT

27
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lu3s
1037
1038
1039
1040

1041
1042
1043
1044
10«5
1046

1047

NPT

1049
1050
1051

1053
105«
1055

1056
1057
1058
1059

1060
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01773
01774
01775
V1776
01777
G20u0u
Geooul
Geuide
02003
02004
02005
02006
G200u7
02010
02011
0201¢
02013
0201«
G2015
G2016
G017
C20u¢ev
Ga2uel
Catee

Ce0e3
2024
0zues

030000
076713
060607
000260
000003
040164
010000
000777
0c0000
077777
000222
ubo2el
102732
134660
177754
000337
000240
00034V
000001
060207
0C6oe1s
00000
000177
000212

10661¢
105212
19172«

® N520U=0C1=-H0US (N.6-TLT9)

LITERALS

* ¥ * ¥

FIN

MESSAGES

START MESSAGE
ITL CCT 1006129105212

— ok ok * *

DRAWING NUW

LITERALS

CR/LF

_F/LF

PROGRAM DOCUMENTATION

41285786-001-C1

BClI 159STAKT N16-TLT9 41285785~001-0C1

Honeywell HONEYWELL INFORMATION SYSTEMS LTD

G2Co4
02055
C205¢
02057
02060
G20ol

0206
uele3
G2064

106612
0C0000

142304
150255
132261
133240
106612
240000

142304
150255
132661
133240
106612
000000

144263
130666
106612

* N520-001-H005 (N16-TLT9)

oCT 1066120

*
* DDP-416 MESSAGE
DDP« BCI 44.0DP=-416

ocT 106612+C

»*
* CDP-516 MESSAGE
CuPs BCI 49DDP=>16

oCT 10661240

»*
* H3le MESSAGE
=316 BCI 2yH316

el 10661240

DRAWING NU.

CR/LF

CR/LF

CR/LF

CK/LF

3L/BL

3L/BL

3L/8BL

3L/8L

PAGE

PROGRAM DOCUMENTATION

41285786-001-C1

PAGE

29
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* N520-001~H005 (N16-TLT9) DRAWING NJe 41285786=-001-01 PAGE
02065 000000
1061 *
1062 * ENTER A-REG SETIING MESSAGE
1063 02066 106612 ENTA OCT 1066124106612 CR/LFs CR/LF
02067 106612
1064 02070 142716 BClI L7+ENTER A-REG SETTING = PRiESS START
02071 152305
02072 151240
02073 140655
02074 151305
02075 143640
02076 151705
02077 152324
ueloo 144716
0z101 143640
0210C¢ 126640
02103 150322
02104 142723
02105 151640
02106 151724
02107 140722
02110 152240
1065 02111 106612 ocT 106612+0 CR/LFs BL/BL
0211¢ 000000
1066 *
1067 * KEYBOARD INPUT MESSAGE
1068 02113 106612 KEYB OCT 1066124106612 CR/LFs CR/LF
02114 106612
1069 02115 145705 BCI T+KEYBUARD INPUT

02116 154702
02117 147701
02120 151304
oz2lz1 120311
02122 147320
02123 152724
1070 0214 106612 oCcT 1066124+10661240 CR/LFs CR/LFs BL/BL
02125 106612

Honeywell HONEYWELL INFORMATION SYSTEMS LTD PROGRAM DOCUMENTATION

* N520-001-H005 (N16=TLT9) DRAWING NUes 41285786-001-01 PAGE
02126 000000
1071 *
1072 * PRINTER OUT MESSAGE
1073 02127 106612 POUT OCT 1066129106512 CR/LFs CR/LF
02130 106612
1074 02131 150322 BCI 6sPRINTER JUT

02132 144716
02133 152305
02134 151240
02135 147725
02136 152240
1075 02137 106612 ocT 106612+10661240 CR/LFs CR/LFs BL/BL
02140 106612
02141 000000

1076 *

1077 * PRINTER/PUNCH OQUTPUT MESSAGE

1078 02142 106612 PPOT OCT 1066124106612 CR/LFs CR/LF
02143 106612

1079 0¢2l44 150322 BCI 10sPRINTER/PUNCH OUTPUT

02145 144716
02146 152305
02147 151257
02150 150325
02151 147303
02152 144240
02153 147725
02154 152320
02155 152724

1080 02156 106612 ocT 1066129106612 CR/LFs CR/LF
02157 106612
1081 02160 124324 BCI 18+ (TURN ON ASR=33 PUNCH) = PRESS START

02161 152722
02162 147240
02163 147716
02164 120301
02165 151722
02166 126663
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Ledeu
Ceeel
Gecce
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C2edn
Gecded
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Vlese
Ule3s
Ucde s
Ueesh
v2ezb
Ges?
Geetwt
Ucewl
O2esd
Ueews
O2c¢ua
Uietd
G2ewb
02¢w?
U225V
0eedsl
geese
Ge253

Ueeby
U2ens
Ueds6
02exT
0260
Ge2sl
Ozesve
U2ee63
Loy
L2c¢eb5

N
a

Q
~C

(el
~oN

131640
1203
147303
laadsl
120255
10320
1213CH
151723
1¢C3c3
152301
1913¢s
lLsbeld
1Ceel2
QuuGocL

16661
106612
151305
140704
142722
10311
147320
15272¢
1Ce61<
106612
146317
14070«
1<03c¢
142701
142302
151240
126640
124326
152722
147240
147706

143240
140723
151255
131663
10320

2710
141710
124640
126640
150322
1642723
151640
151724
140722

52240
106612
10661¢
000000

106612
10e612
142716
142240
147261
133255
152314
192271
106612
0CQo00UV

1Ce612
10661¢
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* N520=-001=HO05 (N1l6=-1LT9) DRAWING NUe 41285786-001-01 PAGE

ocT 1066124+10661240 CR/LFs CR/LFs BL/BL

*
* READER [NPUT MESSAGE
ROIN OCT 1066124106612 CR/LFs CR/LF

BCI 69READER INPUT

oCT 1066124106612 CR/LFs CR/LF

bCI 26LUAD READER = (TURN OFF ASR=33 PUNCH) = PRESS START

PROGRAM DOCUMENTATION

* N520-001-HO0S (N16~TLT9) DRAWING NUe 41285786-001-01 PAGE

ocCT 106612+10661240 CK/LFs CR/LFs BL/BL

*
* END MESSAGE
ENDM OCT 1066129106612 CR/LFs CR/LF

BCI 6+END N16=TLT9

acT 10661240 CR/LFs BL/BL

*
*

* ERROR MESSAGES

*

* READY SHOULD BE SET AFTER 100 MS DELAY
ROYE CCT 106612106612 Cr/LFs CR/LF

33
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1102

1103
1104
1105

1106

1107

1108
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1110

1111

1112

1113
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* N520-001-H005 (N16~TLT9) DRAWING NO. 41285786-001-01 PAGE

02270 142722 BCI 22+ERRL READY SHOULD BE SE! AFTER 100 MS DELAY

02271 151261
02272 120240
02273 151305
02274 140704
02275 154640
02276 151710
02277 147725
02300 146304
02301 120302
02302 142640
02303 151705
02304 152240
02305 140706
02306 152305
02307 151240
02310 130660
02311 130240
02312 146723
02313 120304
02314 142714
02315 140731
02316 106612 ocT 106612+10661240 CR/LFs CR/LLFs BL/BL
02317 106612
02320 000000

*
* NO INTERRUPT AFIER MASK SET
02321 106612 NINT OCT 1066124106612 CR/LFs CR/LF
02322 106612
02323 142722 BC1I 17+ERRZ NO INTERRUPT AFTER MASK SET

02324 151262
02325 120240
02326 147317
02327 120311
02330 147324
02331 142722
02332 151325

Honeywell HONEYWELL INFORMATION SYSTEMS LTD

PROGRAM DOCUMENTATION

* N520-001-HOO05 (N16=TLT9) DRAWING NU« 41285786-001-01 PAGE

02333 15032¢
02334 120301
02335 143324
02336 142722
02337 120315
02340 140723
02341 145640
02342 151705
02343 152240
02344 106612 ocT 106612110661240 CR/LFs CR/LFs BL/BL
02345 106612
02346 0600000

*
* INTERRUPT NOT CAUSED BY ASR
02347 106612 NASR OCT 1066124106612 CR/LFs CR/LF
02350 106612
02351 142722 BCI 17+ERR3 INTERRUPT NOT CAUSEL BY ASR

02352 151263
02353 120240
02354 144716
02355 152305
02356 151322
02357 152720
02360 152240
02361 147317
02362 152240
02363 141701
02364 152723
02365 142704
02366 120302
02367 154640
02370 140723
02371 151240
02372 106612 ocT 106612+10661240 CR/LFs CR/LFs BL/BL
02373 106612
02374 000000
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* N520-001-H005 (Nlo=TLT9) DRAWING NOe 41285786-001-01 PAGE
llla * NO SKIP ON OTA wlTH READY SEI
\\/ 1115 02375 106612 NOSK OCT 1066129106612 CR/LFs CR/LF
02376 106612
1116 062377 142722 BCI 18sERR4 NO SKIP ON OTA wWwITH KEADY SET
02400 151264
02401 120240
24l 147317
2403 120323
J26404 145711
02405 150240
\" 02406 147716
02407 120317
02410 152301
0zall 120327
Ozwld l44724
02al3 144240
Ozals 151305
02415 140704
Gzale 154640
\\, Gzal 151765
G2429 152240
1117 Oesel 106612 oCT 106612+1066124+0 CR/LFs (R/LFs »L/3L
0c4le 106612
02423 000000
1118 *
1119 * READY SET AFTER OUTA
1120 0z4c4 106612 RDYO OCT 1066129106612 CR/LFs (R/LF
02425 106612
1121 Dze2e 142722 bCl 13+ERR> READY SET AFTER (TA
02427 151265
02430 1¢0240
02431 151305
V2432 140704
0za33 154640
02434 151705
02435 152240
Uzae36 140706
o
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02437 152305
Ulaa 151240
D244l 147724
Uebad 140640
1122 02443 106612 ocT 106612910661240 CR/LFs CR/LFs BL/BL
PPLTY 106612
J2445 0000600
1123 *
1124 * [NPUT IS *xxX SHOULD BE f*XXX
1125 Liawe 1uébele EMSG CCT 1066129106612 CR/LLFs CR/LF
. D244 106612
1126 32450 144716 BCI 5+INPUI IS
u2usl 150325
V2452 152240
02453 144723
0za454 120247
1127 G24b55 600000 ONE  OCT o]
1128 02456 000000 Tw0  OCT 0
1129 0g457 000000 THR  0OCT ¢}
1130 0z460 120323 BCI 64y SHOULD 8t ¢

~— 02461 144317
02662 152714
Ocubld 142240
02464 141305
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