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ABSTRACT
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REVISION HISTQRY

REV. 09 WAS CREATED TO

IMPLEMENT THE STANDARDS PROVIDED

BY 0OLIB.

THIS HAS NOT CHANGED THE PRILGSOPHY
OR TEST PROCEDURES IN THIS PROGRAM,
ALL UNNECESSARY "IORST" HAVE BEEN
DELETED FROM THIS FILE,

CHECKERBOARD IV

ABSTRACT
CHECKERBDARD IV IS A MAINTENANCE PROGRAM DESIGNED
TO PRODUCE WORST CASE NOISE CONDITIOMS ON THE
SENSE/INHIBIT WIRES, THE PROGRAM SHOULD BE RUN
TO INSURE PROPER OPERATION 0OF SENSE AMPS, INHIBIT
DRIVEKS, AND MEMORY CURRENTS,

MACHINE REQUIREMENTS
NOVA/SUPERNOVA/ECLIPSE PROCESSOR
4K READ/WRITE MEMORY

SWITCH SETTINGS

LOCATION "SWREG" [S USED TO SELECT THE PROGRAM OPTIONS
(NOT SYSTEM CONFIGURATION). WHILE RUNNING UNDER DTOS,
THIS LOCATION WILL BE LOADED BY THE MUNITOR,

HOWEVER UNDER STAND ALONE AND PROGRAM { DAD MODES THIS
LOCATION WILL BE SEY ACCOROING TO THE ANSWERS SUPPLIED
BY YHE OPERATOR. IN ANY CASE THE OPTIONS CAN RE CHANGED
OR VERIFIED BY USING ONE OF THE COMMANDS GIVEM IN SEC,
3.2

SWITCH OPTIONS
DIFFERENT BITS AND THEIR INTERPRETATION AT LUCATION
“SWREG" IS AS FOLLOWS:

BIT OCTAL BINARY INFRPRFTATION
VALUE VALUE

1 0 LOOP ON ERROR
40000 1 SKIP LOOPING ON ERROR
2 0 PRINT TO CONSOLE
20000 1 ABORT PRINT OUT TO CONSOLE
3 0 D0 NOT PRINT % FAILURE
10000 1 PRINT X FAILURE
4 0 ALLOW END OF PASS PRINT OUT
04000 1 SUPPRESS ENN OF PASS PRINT QUT
S 0 DO NOT PRINT ON THE LINE PRINTER
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02000 1 PRINT ON THE LINE PRINTER
6 0 DD NOT HALT ON ERROR
01000 1 HALT ON ERROR
7 0 D0 NOT PRINT SUMMARY AND/OR
PASSING OF EACH SUBTEST
00400 1 PRINT SUMMARY AND/OR
PASSING OF EACH SUBTESY
8 0 PRINT ONLY THE FIRST ERROR
00200 1 PRINT EVERY ERROR

SNITCH COMMANDS

ONCE THE PROGRAM STARTS EXECUTING THE STATE OF ANY OF
THE BITS CAN BE CHANGED BY HITTING KEYS }=9, A=F, THE
PROGRAM WILL CONTINUE RUNNING AFTER UPDATING THE OPTIONS,
EACH KEY WILL COMPLEMENT THE STATE OF THE BIT AFFILIAT=
ED WITH IT, THUS BIT 4 CAN BE ALTERED BY HITTING KEY 4.
SETTING OF ANY BIT OF LOCATION "SWREG" wILL SET BIT 0.
(DEFAULT MODE 1S DEFINED AS ALL BITS OF SWREG SET TO0 0)
THE PROGRAM CAN BE LOCKED INTO SWITCH MODIFICATION MUDE
BY TYPING A 0, IN WHICH CASE MORE THAN ONE BIT CAN RE
CHANGED BEFORE CONTROL IS ALLOWED TO RETURN TO THE
MAIN PROGRAM,

OTHER COMMANDS

"CRY A "RETURN" CAN BE TYPED TO CONTINUE THE PROGRAM
AFTER ITS LUCKED IN A SWITCH MODIFICATION MODE

0 THIS COMMAND GIVEN AT ANY TIME WILL RESET "SWREG"
TN DEFAULT MODE AND RESTART THE PROGRAM, ‘

“R THIS COMMAND GIVEN AT ANY TIME wILL RESTART THE
PROGRAM, SWITCHES ARE LEFT WITH THE VALUES THEY
HAD BEFORE THE COMMAND WAS ISSUED,

~0 THIS COMMAND GIVEN AT ANY TIME wILL CAUSE THE
PROGRAM CONTROL TO GO YO 0ODT (NOTE: THIS IS AN
OPTIONAL COMMAND AND IS AVAILBLE ONLY IF
ODTPK I8 PRESENT)

M THIS COMMAND GIVEN AT ANY TIME wILL PRINT THE
CURRENT OPERATING MODES.

SUPPLEMENTAL SWITCHES
BIT OCTAL BINARY INTERPRETATION
VALUE VALUE

c 00010 0 DO NOT DO 1024 DISTURBANCES
% DO 1024 READ/WRITE DISTURBANCES

OPERATING PROCEEDURE
LOAD THE PROGRAM vIA THE BINARY LOADER
SET SwITCHES TO 000002
PRESS START
THE PRUGRAM wWILL PRINT THE HIGHEST
LOCATION THE PATYTERN IS TO USE.

0004
0t
02
03
04
05
06
07
08
09
10
11
12

JMAIN

IF THE FAILURES ARE MARGINAL, SETTING SWITCH

0O MAY AID IN INDUCING A FAILURE TO OCCURE.

WHEn SCOPING OR ADJUSTING CURRENTS, THE

BELL wILL STILL BE RUNG,

PROGRAM MODIFICATIONS
C(3)=ADR THE STARTING PATTERN ADDRESS
C(5)=INHIBIT INHIBIT THE CHECKERROARD

PATTERN ON CLEARED BITS,



10005 .MAIN 0006 .MAIN
01 0
02 tS. PROGRAM NUTPUT/ERROR DISCRIPTIGN oé
03 5.1 NHEN AN ERROR OFCURS, THE PROGRAM WILL EXIT TO 03
04 H THE ODT ROUTINE (OCTAL DFBUG TONL). EXAMINATION 04
05 ' OF CELL 4A WILL PROVIDE TWE CONTENTS RF THE PC 0s
06 H AT THE TIME THE ERROR OCCURRED, CHECK LISTING 06
07 H FOR CAUSE OF ERROR, 07 PR R A R KRR AR AR KRR IR KRR AN R R R AN RN R KRR AR AR R R AR AR AR RN R AR RN
08 15.2 SYNC PULSES 08 - H
?9 ¢ A “P" PULSE (A74) IN STORE CYCLE, 09 s NAME: CHECKIV,.SR PART NUMBER: 094-000439
0 10 :
11 16, PROGRAM DISCRIFTION 11 H
1e 1601 STORE THE CHECKERBOARC PATTERN 12 st DESCRIPTION: CHECKERBOARD Iv
13 16.2 IF BIT C (12=1) DISTURB THE CONTENTS OF MEMORY BY 13 H
14 s REFFCRANCING LOCATIONS 0101,0202,0303,ETC, 512 14 :
15 4 TIMES, THIS PRODUCES 1024 READ/WRITE DISTURBS, 15 s REVISION HISTORY:
16 16.3 CHECK THE PATTERN wORD 16 H
17 6.4 COMPLEMENT AND CHECK THE wORD 17 H REV. DATE.
18 16.5 RESTORE THE WORD 18 1
19 to.b NMEN THE END OF THE PATTERN IS REACHED THE 19 H 00 05/21/73
20 H PROGRAM COMPLEMENTS THE PATTERN WORD AND RE- 20 H 01 01/25/74
21 ! TURNS TO STEP 6.1 . 21 H 02 02/22/74
22 22 : 03 06/07/74
23 57, PATTERN DESCRIPTION 23 H 04 04/18/175
24 24 : 05 06/11/76
25 H THE PROGRAM SEQUENTIALLY USES: 25 H 06 12/31/76
26 H 1) A SLIDING FLOATING ONE BIT 26 H 07 03718/77
27 H 2) A SLIDING FLOATING ZERQO BIT 27 H 08 09/02/77
28 28 : 09 08718778
29 18, LIMITATIONS 29 :
30 H NONE 30 H
3 31 3 COPYRIGHT (T 0ATA GENERAL CORPORATION, 1973,1974,1975,1976,1977,
32 32 s 1978,
33 LEOT 33 s ALL RIGHTS RESERVED,

34 s LICENSED MATERIAL-PROPERTY OF DATA GENERAL CORPORATICN,

35 AR R RN AN R Rk R R RRRAR KRR R ARSI A AR R C AR RN KRR IR AR NN ORI R AR

36



10007 .MAIN 0008 . MAIN

g; 00000 gggzgg 6#3? ’ OTOS DIRT RLK PNTR o2 001as Sosaey Teaare
H RLK PANTH 2T 404

03 00001 000000 0 02 00125 000467 ICA2T MUAA

04 00002 000307 JH4P MSIZ

0S5 00003 000000 ADR: [ sPATTERN STAWRTING ADDR(LAST 4 HITS MUST BE C)

06 00004 000000 FINAL: O sPATTERN FINAL ADDRESS

07 00005 177777 INHZ -1 sWASK FOR INMIRITED BITS

08 00006 000001 PATT: 1 sPATTERN WORD

09 00007 000000 ERET? 0

10 00010 000000 CATSw: 0

11

12 000040 .LOC 40

13 00040 000101 C101% 101
14 00041 000400 C400: 400
15 00042 000077 C77¢ 77
16 00043 007777 C7777: 7777

17 00044 000060 Co0: 6u

18

19 000045 .LCC 45

20 00045 000060 EGGS 10708 EGGS ALK PNTR

21

22 000050 .L0C 50

23 00050 000010 +«BLK 10 sDEBUGGER BREAK PUINT LOCATIONS
24

sDTOS AUTO RUAN Sw

sDEVICE CODE

sCAT SWITCH

s# OF PASSES IN AUTQ MODE
sDT0OS RTN ADDRESS

sSWITCH REGISTER

sPASS COUNT

1=AC3

25 00060 000000 EGGS:
26 00061 000000

27 00062 000000

28 00063 000000

29 00064 000000

30 00065 000000 SWREGS
31 00066 000000 PAS?S:
32 00067 000000 AC3:
33 00070 177400 CL7742 177400

34 00071 177773 MS: -5

35 00072 070000 CG70000¢ 070000
36 00073 000000 ™MDDUALSZ ©

37 00074 000000 EDIST: O

38 00075 001000 x10003 1000

39 00076 000507 CmA:z MAA2

40 00077 176140 PSIZE: BEGIN=CEND

41 00100 000000 PLOQC? U

42 00101 000000 BPROG: v

43 00102 000000 EPROG: 0

44 00103 012345 RANDOM: 12345

ccodococ

45 00104 000020 C20:¢ 2v

46 00105 177740 4403 -u0
47 00106 000040 Cd4u: 490

48 00107 010000 C1UK? 10000
49 00110 177776 KnT: -2

S0 00111 000000 WHICH: &

S1 00112 000020 Cx: 20

S2 00113 000400 Cv: 400

53 00114 177777 CMASK: =1

54 00115 000000 FLAG: 0

55 00116 000000 THES: 0

S6 00117 000000 ™MKTK: 0

S7 00120 002342 TanL: TABS
58 00121 002341 TABLO: Tass=1
59 00122 000000 HEGL: 0

60 00123 000560 CBEG: BEGIN
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01
02
03
04

00126
00127
00130
0013¢
00132
00133
00134
00135
00136
00137
00140
00141
00142
00143
00144
00145
00146
00147
00150
0015t
00152
00153

00154
00155
00156
00157
00160
00161
00162
00163
00164
00165
00166
00167
00170

000000
000017
001400
177700
177770
00000
000000
000065
000000
001354
002134
001671
000060
001225
001250
001156
001236
001242
001351
002420
001260
000467

026151
020132
123400
105000
030133
101220
101220
101220
101223
147000
147000
044003
001400

0D0?K: 0
ConQ¢ 17
Ci124K: 1400

OFF?M:
M103 -10
C10: 10
MTO?2P: 0
ISWRZEG:
10M200% 0
ITYP2E: TYP?E
100T?:  OnT2J
IINP2:  INP2J
1EGG?8: EGGS
ICRL?F: CRL?F
IPDC?S: PDC?S
IMES?8¢ 4ES?S
1z0C?T: zo0C27
IPOC?T: POCT?T
ITP8?P: TPS?IP
ICEND: CEND
IPDE?C: PDERC
IMMA L “MA

177700

tMEMTOP
SWREG
$PNYR TO I0MOD

$THIS ROUTINE ASSURES THAT THE CONTENTS OF ADR HAS5. LAST FOUR
$8ITS EQUAL TO 0.

CADR: LDA
LDA
AND
MOV
DA
MOVZR
MOVZIR
MQVZIR
MOVZR
ADD
ADD
STA
JuP

1,AICEND sCOMPUTE CONTENTS OF
0.,M10

1,0

0,1 sLOCATION ADR:
2,C10 tC(ADR) = CEND

0,0 $ROUNDED UP TO THE
0,0 sNEXT HIGHEST

0,0 sEVEN NUMBER
0,0,SNC sIN BITS 10,181,102
2,1 sTHIS INSURES THAT
2,1 sBITS 12,13,14,15
1,ADR PALL =0,

0,3
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01
02
03
04
05
06
07
03
09
10
11
12
13
14

00171
00172
00173
00174
00175
00176
00177
00200
00201
00202
00203
00204
00205
00206
0c207
00210
00211
00212
00213
00214
00215
00216
00217
00220
00221
00222

00223
00224
00225
00226
00227
00230
00233
00232
00233
00234
00235
00236
00237
00240
00241
00242
00243
00244
00245
00246
00247
00250
00251
00252
00253
00254
0025S
00256
00257
00260

<MAIN

004261 SEND:
000103
024004
030077
147000
101220
122422
000177
123000
024105
123400
024003
122433
121000
040100
040122
010122
010122
034105
117000
054101
142400
024105
122400
123400
040102

145000 MOVER
030123
021000
041440
175400
151400
125404
000225
034100
005401
010066
000237
006145
000546
024066
006152
024060
125005
000255
014063
000255
062677
034064
024063
045776
001400
010010
002153
006125
002153

JSR JRAND
RANDOM

LDA {,FINAL
LDA 2,PSIZE
ADD 2,1
MOVZR 0,0
SuUBZ 1,0,52C
JMP =1

ADD 1,0

LDA 1,Mu0
AND 1,0

LDA 1,ADR
suBz# 1,0,SNC
MOV 1,0

STA 0,PLOC
STA 0,BEGL
182 BEGL
ISZ BEGL
LDA 2,M40
ADD 0,3

STA 3,BRROG
Sus 2,0

LDA 1,440
SUB 1,0

AND 1,0

STA 0,EPROG

Mov 2,1

LDA 2,CBEG
LDA 0,0,2

STA 0,40,3
INnC 3,3

INC 2.2

INC 1,1,82ZR
JMP MOVE+R
LoA 3,PLOC
JSR 1,3
182 PAS?S
Jup o+l

JSR AIMES?S

PASS

LDA 1,PAS?S
JSR QIPDEZC

LDA 1,EGGS
MOV 1,1,SNR
JMP .+8,

0SZ EGGS+3
JMP L +6

I0RST

LDA 3,EGGS+4
LDA 1,EGGS+3
STA 1,<2,3
JMP 0,3

ISZ CATSW

J4P ATMMA
JSR @ICA?T
JMp AIMMA

$GET A RNADOM #

$ACO=# MGOULO C(FINAL)Y,

IF # TO SMALL USE
C(ADR) FOR STARTER,

$MOVE A COPY OF
$CHECKERBCARD TO
tSELECTED SPOT,

sTEST FOR LAST REG
:T0 BE MOVED,

s INC PASS COUNT
sPRINT PASS

tPASS COUNT
s TYPE I7
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15
16
17
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19
20
21
22
23
24
2%
26

00261
00262
00263
00264
00265
00266
00267
00270
00271
eo2r2
00273
00274
00275
00276
00277
00300
00301
00302

00303
00304
00305
00306

<MAIN

054303
010303,
031400
021000
024306
044304
105120
125120
014304
000270
107000
125120
125120
123000
034305
163000
041000
002303

000000
000000
033031
000010

+RAND:

+UD03:
L0103
~UD20:
Judet:

STA 3,,UD03
IsZ .ub03
LDA 2,0,3
LDA 0,0,2
LDA 1,.uUD21
STA 1,.UD10
MOVZL 0,1
MOVZL 1,1
0SZ ,UD10
JMP =2

ADD 0,1
MOVZL 1,1
MOVZIL 1,1
ADD 1,0

LDA 3,.uUD20
ADD 3,0

STA 0,0,2
JMP @,UD03

0

0
33031
10

SGENERATE A RANDOM #

$RETURN
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01
02
03
04
05
06
07
08
09
10
11
12
13
14
15
le
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
4y
45
46
47
48

49

S0

00307
00310
00314
00312
00313
00314
00315
00316
00317
00320
00321

00322
06323
00324
00325
00326
00327
00330
0033y
00332
00333
00334

00325
00336
00337
003¢0
003uy
00342
00343
00344
00345
00346
00347
00350
00351
00352
00353
00354
00355
00356
00357
06360
00361
00362
00363
00364
00365
00366
003e7
00370
00371¢
00372
00373
00374

<MAIN

102440
040066
004154
020062
040010
020075
115000
031400
055400
025400
051400

125014
124015
000335
054067
136414
006140
034067
117000
175113
000316
000335

054134
171000
034142
024131
021401
123400
101120
126400
044136
025400
125005
000356
024041
101004
112401
132401
050136
021402
101005
000466
025400
125004
000455
024131
023401
123400
024041
101124
112401
132401
050136
000444

RES?T:
MSIZ:

MSIZ1:

MSIZ2:

AUT?E:

$UB0 0,0

STA G,PaS?S
JSR CADR
LDA 0,EGGS+2
STA G,CATSW

LDA 0,K1000

MOV 0,3

LOA 2,0,3

STA 3,0,3

L0A 1,0,3

STA 2,0,3

Mova 1,1,82ZR
COME 1,1,SNR
JMP MSIZe2

STA 3,AC3
SuB# 1,3,82R
JSR A10DT?
LDA 3,AC3
ADD 0,3

MovL® 3,3,SNC
JMP MSIZ1

JMP MSIZ2
STA 3,MT072P
MOV 3,2

LOA 3,1EGG?S
Loa 1,0FF2m
LDA 0,1,3
AND 1.0
MOVZL 0,0

sus 1,1

STA 1,10M?20D
LDA 1,0,3
MOV 1,1,8NR
JMP AUT?E
LDA 1,C400
MoV 0,0,82R
sus 0,2,8¢P
sus 1,2, SKP
STA 2,10M200
LDA 0,2,3
MOV 0,0,SR
JMP AUTND
LCA 1,0,3
MUV 1,1,82ZR
JMP AUT2N
Loa 1,0FF2M
LDA 9,1.,3
AND 1.0

LDA 1,C400
MOVZL 0,0,82%
SuR 0,2,SKP
syn 1,2,SKP
STA 2,10M?200
JmpP AUT2N

sRESTARY HERE.

sCLEAR PASS COUNT
sCOMPUTE ADR

$SIZE THE MEMORY

$SAVE C(MEM)

SRESTORE MEMORY

$END OF MEMORY

$SAVE AC3

saC1=BAD, AC3=GNOD
sMEMORY FAILED.

sRESTORE AC3

s INCREMENT MEMORY ADDRESS,
:TEST FOR 32K.

H

sSTORE TOP OF MEMORY

$GET UFFSET

$=OFFSET

sCLEAR 104?200
sCHECK IF IN AUTU MONE
$SKIP = AUTO

sCOMPUTE PNTR TO I0 ™MODULE
sIF IN AUTO MODF

*STORE 10 MOD PNTR
$CHECK IF CAT LOADED
$SKIP = CAT

sCHECK IF In AUTO MODF
s SKIP = NOT AUTO

:CUMPUTE PNTR TO IO MODULE
sIF CAT I3 LOADED AND
shOT IN AUTO MODE

:STURE PNTR TO 10 mMOD
;SKIP WEXT BLOCK
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01
02
03
04
0s
06
07
08
09
10
11
12
13
14
15
16
17
18

00400

00440
00641
00442
00443
00444
00445
004ub
00447
00450
00451
00452
00453
00454
00455
00456
00457
00460
00461
00462

00463
00464
00465
00466
00467
00470
00471
00472
00473
00474
00475
00476
00477
00500
00501
00502
00503
00504
00505
00506

00S07
00510
00511
00St2
00513
00514
00515
00516
00517
00520
00s21
00S22
00523
00524

~ v

<MAIN

000400
000040

141000
024075
122400
040125
020130
112400
126040
133000
050004
006143
006145
002402
006145
000552
006145
000527
024004
006147
006143

126040
065111
063411
000171%
020064
101005
000404
020010
100014
000171
063611
000777
020076
040001
152520
102000
040000
025000
060177
005000

045000
020000
112414
000405
151120
151113
00076S
000171
034060
175234
000403
006140
000770
062677

s THIS BLOCK RESERVED

AUT?N:

AUTND S

MMA S

MMAL 3

MMA2:

.L0C 400
.BLK 40

MOV 2,0

LDA 1,K1000
suB 1,0

STA 0,ICA?T
LDA 0,C124K
Sus 0,2
ADCO 1,1

ADD 1.2

STa 2,FINAL
JSR AICRL?F
JSR dIMES?S
DIRT

JSR JIMES?S
MPRUN

JSR AIMES?S
MESIZE

LDA 1,FINAL
JSR aIPOC?T
JSR JICRL?F
ADCO 1,1

DOAS 1,770
SKPBN 1710

Jmp SEND
LDA 0,EGGS+4
MOV 0,0,SNR
Jmp Y

LDA 0,CATSW
CoM# 0,0,8ZR
JMP SEND
SKPDN TT0

JMP .=1

LDA 0,CMA
STA 0,1
SuBzIL 2,2

ADC 0,0

STA 0,0

LDA 1,0,2
NIOS CPU

JSR 0,2

STA 1,0,2

LDA 0,0
SuB# 0,2,SZR
JMP o+S
MOVZL 2,2

MOVL# 2,2,SNC
JmP MMA L
JMP SEND
LDA 3,EGGS
MOVZIR# 3,3,SIR
Jmp .+3

JSR 31007?
JMP MMA2+4
I0RST

sCOMPUTE PNTR YO CAT START

$STORE PNTR T0O CAT START

:COMPUTE TESTABLE TOP OF MEMORY

:STORE TESTABLE TOP OF MEM
sPRINT CR,LF

sPRINT NAME

s RUNNING

sCR,LF

$SEND RUBOUT TO TTO
$sCHECK FOR TTO

sNO TTO, SKIP THIS PART
sIS THIS DTOS LOAD?
PYES,SKIP

sNO,GO TO DO THIS PART
$I8 CAT ALREADY STARTED?
:NO,DO THIS PART
$YES,SKIP THIS PART
sWAIT FOR TTO DONE

sTO GET SET

$SET INTERRUPT RETURN,

sTHIS PROG TEST FOR INTERRUPT
SABILITY TO CLEAR MA,

sENABLE INTERRUPT
$SET BIT INTO MA

$ACO=PC STORED
$AC2=CORRECT. MEMORY FAILED!

sEXIT 70 007

0014 .MAIN
01 00525 034064
02 00526 001400

LDA
JMP

3,EGGS+4
0,3



10015 . MAIN

01

02 00527 005215 MESIZE:
03 040714
04 152123
0s 146240
06 141717
07 152101
08 147711
09 120116
10 142724
11 152123
12 042305
13 144640
14 120123
15 120275
16 000000
17 005215
18 040520
19 051523
20 000240
21 151240
22 047125
23 144516
24 043516
25 000000

1<15><12>_ AST LOCATION TESTED IS

1€15><{2>PASS |

10016 .MAIN

0t
02
03
04
05
06
07
08
09
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
4s
46
a7
48
49
50
51
52
53
54

006140
004401
054124
034003
030072
020004
143400
040074
173400
050073
034120
024104
044147
020006
054067

040410
034136
175005
000406
006136
000000
000405
000411
000000
063610
000406
006141
020774
024127
136415
006140

034067
024005
107400
045400
100000
024005
107400
045420
100000
101122
101400
175400
054067
014117
000742

030003
102400
024113
147414
100000

060300
024114
044116
024101

JSR
JSR
STA
LDA
LDA
LDA
AND
STA
AND
STA
LDA
LDA
$TA
LDA
STA

9I0DT?
etl=osl
3,RETURN
3,ADR
2,£070000
0,FINAL
2,0
0,EDIST
3,2
2,MODUAL
3,TABL
1,€20
1,MKTK

0,PATT

3,AC3

T?2711

STA
LDA
MOV
JmP
JSR
0

Jup
JMpP
0

0s,.+10

3,1umM?00

3,3,SNR
oth
AI0M200

«*5
52 B!

SKPON T11

JmP
JSR
LDA
LDA

SuB#

JSR

LDA
LDa
AND
STA
cOom
LDA
AND
STA
CcomM

«t6
ATINP?
0).=d
1,CONO
1,3,8NR
210072

3,AC3
1, INH
0,1
1,0,3
0,0
1,INH

MOVZL 0,0,SZC

INC
INC
STA
DsZ
JMP

LDA
suB
LDA

0,0
3,3
3,AC3
MKTK
MKTO

2,ADR
9,0
1,CY

AND# 2,1,52R
com 0,0

NIOP 0O

LDA
STA
LDA

1,CMASK
1, TMES
1,BPROG

sOPERATOR ERROR FIX C(ADR)

MEMORY MODUAL

$SAVE AC3
$SAVE ACO

SKP IF 1/0 M0D LGADED

$CHK IF KEY HIT AND
sINPUT TO ACO IF YES
37O SWPAK

3NO KEY

3ACO SAVE LOCATION

INO KEY

$TO SWPAK

$RESTORE ACO

sWAS IT A CONTROL G?
$NO CONTINUE

$YES GO TO ODTPK

$RESTORE AC3

$SBVE AC3

$SYNC AT A74



0017 .MAIN 10018 MAIN

01 00646 132033 ADCZ# 1,2,SNC 01

02 00647 000404 JMP FILL1 02 00657 025400 LDOA 1,0,3

03 00650 024102 LOA 1,EPROG 03 00660 045000 STA 1,0,2

04 00651 132433 SuBZ# 1,2,SNC 04 00661 025401 Loa 1.,1,3

05 00652 000452 JMP FILLO 05 00662 045001 STa 1,1,2

06 00653 024104 FILLi1: LDA {,C20 . 06 00663 025402 LDA 1,2,3

07 00654 034120 FILL2: LDA 3,TABL 07 00664 045002 STA 1,2,2

08 00655 101014 Move 0,0,SZR 08 00665 025403 LDA 1,3,3

09 00656 137000 400 1,3 09 00666 045003 STA 1,3,2
10 00667 025404 LDA 1,4,3
11 00670 045004 STA 1,4,2
12 00671 025405 LD& 1,5,3
13 00672 045005 sTa 1,S,2
14 00673 025406 LDA 1,6,3
15 00674 045006 STA 1,6,2
16 00675 025407 LDA 1,7,3
17 00676 045007 STA 1,7,2
18 00677 025410 LDA 1,10,3
19 00700 045010 STA 1,10,2
20 00701 025411 LhA 1,11,3
21 00702 045011 STA 1,11,2
22 00703 025412 LDa 1,12,3
23 00704 Q45012 STA 1,12,2
24 00705 025413 LDA 1,13,3
25 00706 045913 ST4 1,13,2
26 00707 025414 LDA 1,14,3
27 00710 045014 STA 1,14,2
28 00711 025415 L0A 1,15,3
29 00712 045015 STA 1,15,
30 00713 025416 LDA 1,16,3
31 00714 045016 STA 1,16,2
32 00715 025417 LDA 1,17.3
33 00716 045017 STA 1,17.,2
34 00717 024104 LDA 1,C20
35S 00720 133000 ADD 1,2
36 00721 0101te © ISZ TMES
37 00722 000732 IMP FILL2
38 00723 000403 JeMP FILL3
39 00724 024104 FILLO: LDA 1,C20
40 00725 133000 ADD 1,2
41 00726 (24042 FILL3: LDA 1,C77
42 00727 133414 ANDH 1,2,S2R
43 00730 000711 JMP IPATO-,,1
44 00731 024004 Loa 1,FINaL
45 00732 146432 susz# 2,1,S2C

46 00733 000703 JMP IPAT#+1=,,1



10019

01
02
03
04
05
06
07
08
09
10
11
12
13
14
15
16
17
18
19
20
21
22
e3
24
25
26
a7
28
29
30
31
32
33

00734
00735
00736
00737
00740
00741
00742
00743
00744
00745
00746
00747
00750
00751
00752
00753

00754
00755
00756
00757
00760
00761

00762
00763
00764
00765
00766
00767
00770
00771

JMAIN

030073 DISTURS
020043
024074
123000
024040
133000
036135
024133
167414
142433
000406
176400
025000
175704
0u0776
060765

030003 ICHK:
102400
024113
147414
100000 ICHxU:
040115

024114 ICHX1:
044116
024101
132033
000404
024102
132433
000436

LDA 2,MODNAL
LDA 0,C7777
LOA 1,EDIST
ADD 1,0

LDA 1,C101
ADDL 1,2

LDA 1,C10

AnD# 3,1,82R

SutZ# 2,0,SnC
JMP ICHK

sus 3,3

LDA 1,0,2
INCS 3,3,8ZR
JMP =2

JMP DISTURB+4

LDA 2,ADR
Sus 0,0

LDA 1,CY
ANDE 2,1,S7R
com 0,0

STA Q,FLAG

LDA 1,CMASK
STA 1,TMES
LDA 1,RPROG
ADCZ# 1,2,8NC
JuP CHEK

LDA 1,EPROG
suBZs 1,2,8nC
JMP CHEKO

sDISTURB MODULE SELECT
sOISTURB AT LOCATION
$0101,0202,0303,ETC.

$EVERY OTHER CORE 1N MEMORY
318 OISTUNBED AT LEAST
LDA 3,4ISAR?EG

sIS SET
$END OF

$CHECK A1
$IF SET,
$DISTURRS
TO A ONE.
DISTURR

T 12 (KEY C)
1024 READ/WRITE

« SKIP = WOT SET

sREFFERANCE MEMORY

10020

01
0e
03
04
0s
06
07
08
09
10
11
12
13
14
15
16
17
18
19
20
21
22
23
4
25
26
27
24
29
30
31
32
33
34
39
36
37
38
39

00772
00773
00774
00775
00776
00777

01000

01001
01002
01003
01094
01005
01006
01007
01010
01011
01012
01013
01014
01015
01016
01017
01020
01021
01022
01023
01024
01025
01026
n1027
01030
01031
01032
01033
01034
01035
01036
01037

JMAIN

024104 CHEK:
044117
034121
167000
054020
044021
020115
101015
000403
044020
054021
022020 CHEK1:
025000
106434
004467
02ef2t
041000
025000
122434
004463
014020
036020
055000
151400
014117
000762
010116
000745
000403
024104 CHEKO:
133000
020115 CHEK3:
024042
133414
000724
024004
146432
000716

LDA 1,C20
STA 1,MKTK
LDA 3,TABLO
ADV 3,1

STA 3,20

STA 1,21

LDA 0,FLAG
MOVR 0,0,87ix
JMP L +3

STA 1,20

STA 3,21

LDA 0,320
LnA 1,0,2
SusZ® 0,1.,8Zk
JSR ERR1Y

LDA 0,021
STA 0,0,2
LDA 1,0,2
SusZ% 1,0,SZR
JSR ERR2

ns§Z 2v

LDA 3,020
STA 3,0.,2
e 2,2

NS§Z MKTK

JrP CHEK]
182 THES

JMP CHEK

JMP CHEK3
LDA 1,C20
ADD 1,2

LDA O,FLAG
LNA 1,C77
AnDE 1,2,82P
JwP ICHKO
LDA 1,FINAL
suyBszZ® 2,1,52C
JMP ICHK+1



10028

01
02
03
04
0s
06
07
08
09
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33

01040
0104y
01042
01043
01044
01045
01046
01047
01050
01051
01052
01953
01054
01085
010Se
01057
01060
01061
01062
01063
01064
01065
01066
01067
01070
01071
01072
01073
01074
01075

01076

«MAIN

024006 UPDT:
130000
125122
125400
020432
101233
145000
044006
014426
002122
024106
044423
020111t
101400
040111
024104
030041
176000
i101223
000404
024106
030107
176120
0ddtile UPLTO:
050113
0Sa114
101223
0ga2t22
034124
001400

00004G JPDTC:

LDA 1,PATT
com 1,2

MOvZL 1,1,82C
INCG 1,18

LDA 0,UPDTC
MOVZR# 0,0,SNC
MOV 2,1

STA {,PATT
08Z UPDTC

JMP QBEGL

LOA 1,C49

STA 1,UPDTC
LDA O, WHICH
INC 0,0

STA 0,WHICH
LDA 1,C20

LbA 2,C400
ADC 3,3

MQVZR 0,0, SNC
JMP UPDTO

LDA 1,C40

LbA 2,010
ADCZL 3,3

STA 1,CX

STA 2,CY

ST& 3,CMASK
MOVIR G,0,8MC
JuP aBEGL

LA 3,RETLRN
JmP 0,3

4

10022 MAIN

01
02
03
04
05
06
07
08
0%
19
11
12
13
14
15
16
17
18
19
20
21
22
22
24
25
26
27
28
29
30
31

32
33
34
35
36
37
38
39
40
41
42
43
a4
45
46
47
48
49
50
51
52
53
54
55
Sé
S7
58
59
60

01077
01100
01101
01102
01103

01104
01105
01106
01107
01110
01111
01112
01113
01114
01115
01116
01117
01120
01121
Gitee
01123

01124
g112s
01126
01127
01130
01131
01132
01133
01134
01135
01136
01137
01140
01141
0114?
01143
01144
01145
01146
01147

011590
0115%
01152
01153
01154
01155

101020
054007
040452
044452
050452

040410
034136
175005
000406
606136
000000
000405
000411
000000
063610
000406
006141
020774
024127
136415
006149

024427
606147
006145
002341
Q24424
006147
006145
002341
024421
006147
0ue143
034060
175004
000407
034100
054124
020407
024407
030407
002007

062677
034064
001400
000000
000000
000000

ERR1: MOVZ U, 0
ERR2: STA 3,ERET

STA 0,.5Vv0

STA 1,.8Vv1

STA 2,.5Vve2
T271t

STA 0ret10
LDA 3, INM?00
MOV 3,3,8Nk
JMP «*6

J8R 2I0M?20D
Q

JMP .+5

JMP .1l

0

SKPDN TT11

Jmp )

JSR AFLne?
tha Oy o=t
LOoA 1,C0nO
Sus# 1,3, 84K
JSR sI00T?
LDA 1,.5V0

JSR @IPOC?2T
JSR @ IMES?S
PTAB

LDA 1,.5V1
JSkR @IPOC?T
JSR 2IMES?S

PTAY
LOA 1,.8v2
JSR «IPOC?2T
JSR A ICRL?F
LDA 2,EGGS
MOV 3,3,52R
JuP BACK
Loa 3,PLOC
STA 3,RETURN
LDa 0,.5v0
LDA 1,.5Vt
Lpa 2,.5ve
JMP QERET
BACK: I0RST
LDA 3,EGGS+4
J P 0.3
SVl 0
+SVLe 0
+Sv2s 0
02DT0
1?27TY0

e

sDISTURB ENTHY
sUNDISTURS ENTRY
$C(1)=FRRUR ALRD

$C(2)=ERROR ADDRESS
sCHECK IF XEY HIT
$SAVE ACO

1SKP IF I/0 H0D LOADED

sCHK [F XEY RIT AND
sINPUT TO ACO IF YES
sTN SwFAK

N0 XEY

$ACO SAVE LOCATION
PN KEY

$Tu SaPak

$RESTOKE ACO

swAS 1T A CONTROL 07
T CONTINUE

SYFS GO TG 0DTPK

IS DT23 AUTO #0ODE?
$NU, SKIP
$YES,RETURN TO NTOS

170 WOISFY,

KRETURN TO DTOS

e ve s

sTELETYPE NON INTERRUPT PACKAGE

$CARRY,ACO,AC1,AC2 SAVED

$"MAES?S" PRINTS ASCII MESSAGES AS SPECIFIED RY ASSEMBLER?



0023 .MAIN 0024 MAIN

01 01 01156 054546 MES?S: STa 3,RTN2A 1SAVE THE KTN ADDRESS
02 $"CRL?F" PRINTS A CANRIAGE RETURN/LINE FEED 02 01157 004556 JSR SAV?E $SAVE THE STATE OF MACHIME
03 03 01160 034544 LoA 3,RTH2A s

04 $UPOC2T" PRINTS C(1) IM OCTAL 04 01161 010543 1Sz RTNZA

05 $"Z0OC?T" PRINTYS C(1) IN OCTAL, LEADING ZEwOS SUPPRESSED US 01162 031400 LDA 2,0,3 3C(2) POINTS TO MESSAGE
06 $"PDE?C" PRINTS C(1) IN DECIMAL, LEADING ZEROS SUPPRESSED, 0b 01163 24414 LDA 1,P3727 AN B HIT MASK

07 $THE ABOVE THREE ARE FOLLOWED BY A TAhn 07 01164 021000 MES?4: LOA 0,0,2 3C(2)=DATA wGRD

o8 $"PDC?S" PRINTS C(1) IN DECIMAL, LEADING 7EROS SUPPRESSED, 08 01165 125112 MOVL# 1,1,82C

09 sFOLLOWED bY THE CHARACTER STORED AT CALLING LUCATION +1. 09 01166 123701% ARDS 1,4, SKP

10 $PRUGRAM RETURNS TO CALLING LOCATION +2, . 10 01167 123401 Ay 1,0,5F sC(0)=DATA CHARACTER (RISGHT BYTE)
1 11 01170 151400 e 2,2 $INC TO VEXT 4a0RD

12 $"TIN?A" ACCEPTS ASCII CHARACTERS INTU AC1 FROM THE TTY AnD 12 01171 124000 com 1,1 sFLIF nMaSK

13 sCLEARS THE TTI, 13 01172 00441t JSR CHC?1 sPRINT

14 $"TIN?O" ACCEPTS OCTAL, AND 14 01173 000771 Jup MES M s ANQTHER

15 s"TIN?0" ACCEPTS DECIMAL SINGLE PRECISIUN SIGNED INTEGERS 15 01174 000547 JMP RST?R sAND EXIT

16 sINTO ACY1 FROM THE TTI. LEADING NULLS, TABS, 16

17 $AND SPACES ARE IGNORED, A 16 BIT UNSIGNED INTEGER IS 17 H

18 sFURMED, THEN NEGATED IF A MINUS SIGN IS TYPED. 18 sCHC?T ROUTINE

19 EXIT AT CALL+1 IF INPUT ERROR WITH ACO=BAD CHARACTER, 19 s

20 s (NOT A LEGAL DIGIT OR TERWINATING CHARACTER) 20 sTHE CALLING SEQUEWCE ISt

21 SEXIT AT CALL+2 UPON TEKMINATIMG CHARACTER 21 s

22 . $WITH ACO=0, 0, 49, 12, 15, S5 22 : LA 0,CHAKACTER TO BE PRINTED (RIGHT HYTE)
23 $FOR WULL, SPACE, LINE-FEED, CARRIAGE RETURN, COM4A 23 s ISR JICHC?T

24 sNOTE: A "CR"™ TERMINATOR RETURNS A ASCII "LF" (12), 24 s

25 AND A M"LF" TERMINATGOR RETURNS Alv ASCIT "“CR" (15). 25

26 26 01175 000000 0

27 s THE ABOVE WAIT FUR TTO DONE, THEW TTO IS CLEARED, 27 01176 000000 0

28 $RUBOUT WILL DELETE THE LAST DIGIT TYPED IN "TINZO' ANC 28 01177 000377 377

29 $'TIN?D’ 29 01200 000011 11

30 30 01201 000000 CHR?E: U

31 s"CHC?T" PRINTS ASCI1 CHAKACTER In C{C)w; C(O)IL MUST BE 0, 31 01202 000000 CAC?0: O $ACU SAVE 1M CHC2T ROYTINE
32 sEXITS CALL +2 IF C(0)R=0 CALL +1 OTHERWISE: SIMULATES Tan 32

33 33 01203 Qu0777 CHC?T: STA G,CAC?0 $SAVE ACO

34 sUTYPZE" PRINTS C(Q)R TU THE TTO OR LPT OR HOTH AS PER THE 34 01204 101315 MOVS# 0,0,ShR sRETURN +2 1F “uLL

3s $SWITCH SELECTION RKEGISTER ‘SwREG’. 35 01205 001401 JiP 1,%

36 $EXITS AT CALL+1. REPLACE "TYP?E" wiTh 36 01206 175100 MOVL 3.3 sFOR CARRY SAVE

37 s INTERRUPT °*TYPZE® IF DESIRED, 37 01207 054772 STA 3, CHR?E $PRINT C(0) RIGHT AYTE
38 32 01210 034770 Lna 3,PC121 $AC3 = 11

39 $"TPS?PY PRINTS A SPACE AND EXITS AT CALL+1 39 01211 116415 Syss 0,3, 8Nk $SKIP IF A TAR IS NOT TO
40 40 sHE SIMULATED

41 sNOTE: THE TTYIO PACKAGE DOES NOT TuRkN OFF THE 41 01212 000403 JMP CHA?3

42 s IVTERRUPTS OR MASK OQUT THE TTO/LPY INTERRUFTS 42 01213 006137 I8k ATTYP2E sPRIGT 11

43 swHEY IT PRINTS A CHARACTER, SO IF THE U!'SER IS 43 01214 000405 JupP CrHE?X

44 sRUNNING WITH INTERRUPTS ON AND WITHGJT TTO/LPT 44 01215 004534 CHA23:  JSR TPS?F $PRIGT A SPACE

4as sMASKED OUT HE wILL RECEIVE INTERRUPTS FRCM THESE DEVICES 45 01216 0205te LDA 0,CHR?2

ue $14 WHICH CASE HE SHOULD CLEAR THE REVICE, RE~FNASLE 46 01217 101004 40V 0,0,82K s

47 $THE [NTERRUPTS AnD RETURN, 47 01220 000775 Jup CHA?3 $SIMULATE A TAwW

48 48 01221 020761 CHEZX: LDA 0,CAC?2¢

49 sNOTE: THE USER MAY VARY THE TABR STZE AT RUN TIME IN 49 01222 034757 LDA 3,CHR?E

50 :HIS PROGRAM BY CHANGING THE VALUE OF LoC "PC72", 50 01223 175220 MOVZR 3,3

51 s"PCT72" = NUMBER OF SPACES PER TAB (0CTAL) 51 01224 001400 Jmp 0,3

Se H . Se

53 $MES?S ROUTIWE 53

Su ; 54

55 $THE CALLING SEQUENCE IS 55 s

S6 : S6 JCRL?F ROUTINE

57 H JSR AIMES?S 57 H

58 i POINTER TO MESSAGE TO RE PRINTRD 58 sTHE CALLING SEQUENCE [S:

59 H 59 :

JSR AICRL2F



002S

01
02
03
04
05

‘06

07
08
09
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
S0
S1
52
53
S4
S5
56
57
58
59
60

01225
01226
01227
01230
01231
01232
01233
01234
01235

01236
01237
01240
0124t
01242
01243
01244
01245
01246
01247
01250
01251
01252
01253
01254

JMAIN

054477
004507
020406
006137
020403
006137
000510
000012
000045

054466
004476
102400
000404
054462
004472
020465
152620
034464
000416
175400
054453
004463
034451
021777

s’

CRL2F: STA 3,RTNZA $SAVE RETURN
JSR SAV?E $SAVE THE WORLD
LDA 0,K15?
JSk DITYP?E sPRINT CARRIAGE AND LF
LDA 0,Ki12?
JSR QITYP?E
Jmp RST?R TEXIT
K122: 12
K152 15

Z0C?T, POC?T, PDC?S AND PDE?C ROUTINES,

THE CALLING SEQUENCE 1S3

LDA 1,0CTAL NUMBER TO BE PRINTED
(LEADING ZERQES SUPPRESSED)
JSR A4120C?T

THE CALLING SEGUENCE IS:

LDa 1,0CTAL NUMBER TO BE PRINTED
(LEADING ZEROES NOT SUPPRESSED)
ISR QIPQC?T

THE CALLING SEQUENCE IS:

LDA 1,DECIMAL NUMBER TO BE PRINTED
(LEADING ZEROES SUPPRESSED)
JSR AIPDE?C

THE CALLING SEQUENCE IS:

LDa 1,DECIMAL NUMBER TO BE PRINTED
(LEADING ZERUES SUPPRESSED)
JSR AIPDC?S

ALPHA WHERE ALPHA IS THE CHARACTER PRINTED
AFfER THE DECIMAL NUMBER

N SE Se e N8 S N6 wh Ne e s % we ek e e ve S e e e v W a6 we se ve ve

Z0C?2T: STA 3,RTN?A $SAVE THE RTN ADDRESS
JSR SAV?E $SAVE THE WORLD
sus 0.0 H
JMP ZP0?T H
POC?2T: STA 3,RTN?A $SAVE THE RTN ADDRESS
JSR SAV?E $SAVE THE WORLD
LDA 0,PC620 H
IPO?2T: SUBZR 2,2 $PRINT C(1) IN OCTAL
Loa 3,PC1?20 $C(2)=100000, C(3)=10
JMP POC?1 H
PDC?S: INC 3.3 $UPDATE THE RTN ADDR PNTR
STA 3,RTN?A H
JSR SAV?E $SAVE THE wORLD
LDA 3,RTN?A 3
LDA 0,-1,3 $READ THE CHARACTER T0O BE

sPRINTED AFTER THE DECIMAL

0026

01
02
03
04
05
06
07
08
v
10
1
12
13
14
15
16
17

01285
01256
01257
01260
01261
01262
01263
012¢4
01265

01266
01267
01270
01271
01272
01273
01274
01275
01276
01277
01300
01301
01302

01303
01304
01305
01306
01307

s
01310
01311
01312
01313
01314
01315
01316
01317
01320
01321
01322
01323
01324
01325
01326
01327
01330
01334
01332
01333
01334

JMAIN

040720
102000
000404
054444
004454
102400
034751
030447
040711

101415
101400
040562
054443
034560
102001
146400
101405
151235
034432
146453
000773
054550

163004
004677
034427
102400
172423

000403
101400
000775
111004
000756
034661
020662
175405
020655
V04662
034402
000420
000000
000000
000000
000000
000000
000060
000010
023420
000000

PDE?C:

PDC?2:

POC21:

0Co?T:
DECYT:

RTN?AS
PCR?Y:
PAC?0¢
PAC?2:
CHR?Z:
PC6?02
PC120%
DET?8:
T™MP?:

e v e e we

SAV?E ,

STA
ADC
JMP
STA
JSR
sus
LDA’
LDA
STA

INCH
INC
STA
STA
LDA
ADC
sSus
INC
MOVZR#
LDA
SuBQ#
JIMP
STA

ADD
JSR
LDA
Su8
susz

Imp
InC
JmP
MOV
JMP
LDA
LDA
InG
LDA
JSR
LDA
JMP
0

0

0

0

0
60
10

10000,

0

0,PSP?
0,0
PDC?2
3,RTNZA
SAV?E
0,0
3,xt2?
2,DET?H
0,3PT26

0,0,3NR
0,0
0,28uU?P
3,TMP?
3,75U2P
GsG,SKP
2,1
0,0,8nR
2,29 SNR
3,PC620
2,1, SNC
.5
3,ZSu?P

3,0,SZR
CHC?T
3,TuP?
0,0
3,2,8NC

o+3

0,0

.3
0,2,82R
0C0?7
3,8P1726
0,PC1?21
3,3,50nR
0,P8P?
CHC2T
3,RTN?A
RST2R

THIS ROQUTINE SAVES ACU,AC1,AC2, AND CRY

$INUMBER .
$SAVE THE SPECIAL CHAR,
$ACOs =1

$1SAVE THE RTN ADDRESS

$SAVE THE wORLD

H

1C(3)=12

TPRINT C(1) IN DECINMAL
SACTIVATE/DEACTIVATE THE TAG FOR
$SPECIAL CHARACTER

$B0TH ENTRIES PRINT NUMBER

3SKIP IF ACO IS NOT =g

$THEN TAR TD NEXT POSITION
$SAVE AC3

1 ZERDS SUPPRESS STUF

$SKIP FIRST TIME HERE PER DIGIT
sDIVIDE C(AC1) 8Y C(AC2)

FOR ZERO SUPPRESS

$SUBTRACT MORE?

3YES,GO BACK

N0, SAVE ZERO SUPPRESE FLAG
sC(0)=DIGIT

sMAKE ASCII

tPRINT

$RESTORE AC3

'
sNIVIDE C(AC2) BY C(AC3)

$SKIP IF AC3 > AC2

$AC3 < AC?2

$SUBTRACT MORE

sWAS IT LAST DIGIT?

shQ,GET NEXT DIGIT

$YES,CHECK THE SPECIAL CHAR FLAG
sFOLLOW THE PRINTOUT wITH

sTAR IF NOT SPCL CHAR FLAG
sOTHERWISE FOLLOW WITH THE CHAR

SEXIY
sCRY SAVE LOCATION

$ACO SAVE LOCATION
$AC2 SAVE LOCATION

SAVE THE WORLD ROUTINE



0027 .MAIN

. 0028 ,MAIN
3; 83:2 gﬂﬁ;’; SAVZE:  STA 0,PaC20 : 01 01377 063511 SKPBZ  TTO
! STA 1,PAC21 : 02 01400 000777 IMP -1
03 01337 050770 TA b M .
s 2,PAC?2 : 03 01401 061111 004S 0,770
94 01340 102560 suscL 0,0 : 04 01402 063511 SKPBZ  TTO
06 gi3al aores STA 0,PCRPY : 05 01403 000777 Jup -1
. .
o(; 013421001400 Jup 0,3 : 06 01404 063511 SKPBZ  TTO
08 87 0:“05 808575 JM? ;;; CLEAR TYTO DONE FLAG
8 01406 060211 NI1OC CL
‘1’3 RST2R , RESTORE THE WORLD ROUTINE 09 01407 1;;100 PLP2T: ADgL 1.1 " ,ZSI?I:C:HE'UST%?C%:
11 1 THIS ROUTINE RESTURES THE ACO,AC1,AC2, AND CRY i? 01410 127103 A00L 1r1eSNC ;Rgll,umg., ON THE LPT
2 d 12 01411 000416 Iup TPRIT v
13 01412 151005 MOV 2,2,SNR $CHK IF 1/0 MOD LOADED
14 01343 034762 RST2R:  LDA 3,PCR?Y : 14 01413 000404 JMP o+a :SKP IF LOADED
15 01344 175200 MOVR 3,3 : 15 01414 006136 ISR a10M200 $OUPUT CHAR TU LPT
16 01345 020761 LDA 0,PAC?0 : 16 01415 000003 3 3
17 01346 024503 LDA 1,PAC?1 H 17 01416 000411 IMP TPR?T .
18 01347 030760 LDA 2,PAC?2 : 18 01417 063517 sKPBZ  LPT
19 01350 002754 JMP ORTNZA H 19 01420 000777 JMP -1
2o 20 01421 061117 DOAS 0,LPT ;OUTPUT THE CHARACTER TO LPT
2t : 21 01422 063517 SKPBZ  LPT sWAIT FOR LPTY
22 $TYP2E AND TPS?P ROUTINES, 22 01423 000777 Jup -1
23 s ) 23 01424 063517 SKPBZ  LPT
24 $THE CALLING SEQUENCE Is: 24 01425 000775 Jup -3
25 ; 25 01426 060217 NIOC LPT $CLEAR THE DONE FLAG FOK LPT
26 H LDA 0,CHARACTER TO RE PRINTED (RIGHT HYTE) 26 01427 0344S7 TPR?T: LDA 3,P1727 :
27 4 JsR QITYPZE 27 01430 116043 ADCO 043, SNC $SKIP IF IT wAS RUBOUT
28 s 28 01431 034426 Loa 3,PC420 1AC3 = 40
29 3THE CALLING SEQUENCE 1S3 29 01432 162432 susz#  3,0,S2C 1SKIP FOR NON PRINTING CHR.
30 : » 30 01433 010675 1s2 CHR?Z
3 s JSR AITPS2P : 31 01434 034554 LDA 3,PC125 1AC3 = 15
32 H NORMAL RETURN wITH ACU = 40 32 01435 116445 SUBO 0,3,8NKR $SKIP IF IT wAS NQOT A “Cr"
33 : ‘ 33 01436 054672 STA 3,CHR2Z $CLEAR THE HORZ POS
34 34 01437 020671 LDA 0,CHR2Z s
35 35 01440 034420 LDa 3,PCT? s
36 01351 040502 TPS2P: STA 0,TAC?0 $SAVE ACO 36 01441 116405 suB 04+3,SNR :
37 01352 020505 LDA 0,PC4?0 ) 37 01442 054666 STA 3,CHR?2Z t
38 01353 101001 MOV 0,0,8kP $SKIP OVER ACO SAVE 38 01443 020410 LDA 0,TAC?0 sRESTURE ACO
39 01354 040477 TYP2E: STA 0,TAC20 1SAVE ACO 39 01444 024410 . Loa 1,TAC?1 $RESTORE AC1
40 01355 044477 STA 1, TAC?1 $SAVE AC1 40 01445 030410 LDA 2,74C72 ;RESTORE AC2
41 01356 050477 sTA 2,TaC?2 $SAVE AC? 41 01446 034410 LDA 3, TYPK IRESTORE CRY AND RTN ADDR
42 01357 175100 MOovVL 3,3 3SAVE CRY AND RTHW ADDR 42 01447 175200 MOVR 3,3 1
43 01360 054476 STA 3, TYP2R $TYPE THE RIGHT BYTE OF ACO 43 01450 001400 Jup 0,3 $RETURN
44 01361 034525 LDA 3,P1727 $STRIP THE PARITY RIT 44 01451 000000 PAC?1: ©
45 01362 163400 AND 3,0 : 45 01452 000000 2ZSU?P: O
46 01363 024573 LDA 1, INT? sIF IT IS HERE DUE TO SKITCH 46 01453 000000 TAC20: O
47 sSETTING ROUTINE THEN THE TYPE 47 01454 000000 TAC?1: 0
48 . ;0UTS TO THE TTY WILL RE ENABLED 48 01455 000000 TAC?2: 0
49 01364 125404 INC 1,1,82R $SKIP IF INT? IS =1 49 01456 000000 TYP?R: O
50 01365 026135 LDA 1,dISWR?EG SREAD THE SWITCHES S0 01457 000040 PC4?20: 40
51 01366 127100 aDDL 1,1 $SHIFT AC1 BY 2 PLACES S1 01460 000010 PC72: 10 ;TAH VALUE
52 01367 125112 MOVLE  1,1,S2C $SKIP IF TYPEOUTS ARE NOT 52
53 $ SUPPRESSED 53
54 01370 000417 JMP PLP2T 54 sTIN?0, TIN?D AND TIN?A ROUTINES,
S5 01371 030136 TTY?:  LDA 2, 10M?00° 3CHK IF 1/0 MOD LOED 55 : i
56 01372 151005 MOV 2,2,SNR 3SKP IF LOADED 56 3THE CALLING SEQUENCE I§:
57 01373 000404 Jmp .44 s : 57 :
58 01374 006136 JSR a10M200 $OUTPUT CHAR IN ACO 53 : JSR WITI?0 $ACCEPT Jo OCTAL
59 01375 000002 2 H S9 H ERROR RETURN WITH BAD CHARACTER IN ACO
60 01376 000411 JMP PLP?T H 60 H NORMAL RETURN NITH TERMINATING



0029

01
ge
03
04
05
Oe
07
08
09
10
1
12
13
14d
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
4s
46
47
48
49
S0
51
52
53
S4
55
56
57
58
59
60

01461
01462
01463
0l4bu
01465
01466
01467

01470
01471

01472

01473
01474
01475

01476
01477
01500
01501
01502
01503
01504
01505
01506
01507
01510
01511
01512
01513
01514
01515
01516
01517
01520

CMAIN

020526
004672
010641
040421
152000
020764
175629

054762
101112

124400

034756
167000
044754

126400
151113
000435
020404
040624
034621
000637
000000
000177
054615
004625
102000
040773
101120
000411
054607
004617
102120
000404

i %6 ww e %e %e e w6 e e v as we s Se e we Se e e ve v ve we

IN?C:

TIN?XS
TIN?RS

TSI?:

F8T203
P1727:
TOD?2T:

TIN?O:

NOTE:

JSR
ERROR
NORMA

JSR

NOR“AL KETURN

NQTES

Loa
ISR
187
STa
apc
Loa
INCZR

STA
MovLE

NEG

LDA
ADD
STA

Subs
MOVLE®
JMP
LDA
STA
LDA
JMP

0

177
STA
JSR
apc
STA
MOVZL
JmP
STA
JSR
ADCZL
JmMp

CHARACTER IN ACO
0,40,12,15,55 FOR
NULL,SPACE,C/R,L/F AND
COMMA RESPECTIVELY,

THE NUMBER IS ACCEPTEO IN AC1 FROM TTI HY TIw?0 AND TIN?D
BAD CHARACTER IS ANY CHARACTER THAT IS NOT A LEGAL

OIGIT Or A TERMINATING CHARACTER

THE CALLING SEQUENCE IS:

DITI?0 ACCEPT IN DECIMAL
RETURN $SAME FORMAT AS TIN?O
L RETURN

THE CALLING SEQUENCE I8:

AITI?A  3ACCEPT ALL ASCII CHARACTERS

$CHaR IN ACYO

. e

THE NUMBER IS ACCEPTED Iv ACO FROM TTI BY TIN?A

0,PC172

TYP?E

RTM2A

0,FST20 $UFST?0" IS NON =1

2.2 1ACZ = =1

0,Z8U2P

3,3 $AC3 1S 1 IF THF CHARACTER
sTYPED WAS A “+" AND A 100000
sIF IT %45 A "=v,

3,Z8U2°

0,0,82C :SKIP IF THE PREVIOUS SIGw
$WAS A PLUS

1e1 sTAKE TA0'S COMPLEMENT IF
$THE PHEVIOUS SIGN aAS "="

3,PACTY

3.1

1,PAC?1 $PAC?] HAS THE INTERMEDIATE
PRESULT

1.1

2,2, 8NC $SKIP IF EXIT 1S REGUIKED

TIN?W

0,FST?D tLEAVE CHAR IN ACO

Q,PaC?0

3,RTNZA $RESTURE THE wWORLD AND EXIT

RST?R $RESTORE YHE WORLD

3,RTNZA $SAVE THE RTN ADDR

SAV?E $SAVE THE wWORLD

0,0 $ACY = =1 (ENTRY FOR 0ODT)

0,FST?D JLUGK FOR FIRST DIGIT

0,0 TAC) = =2

TIN?Z

3,RTN?A SUCTAL ENTRY,SAVE RTHN ADDR

SAV?E $SAVE THE WORLD

0,0 $OCTAL ENTRY SWITCH

TIN?G H

0030

01
02
03
04
0s
06
07
08
09
10
11
1e
13
14
15

(S5
01522
01523
01524
01525
01526

01527
01530
01531
01532
01533
01534
01535
01536
01537
01540
01541y
01542
01543
01584
01545
01546
01547
01550
01554
01552
01553
01554
01555

01556

01557
01560
01561
01562
01563
01564
01565
01566
01567
01570
01571
01572
01573
01574
01575
01578

01577
01600
01601
01e6n2
01603
01604
01605
01606

JMAIH

054603
004613
102440
126400
030462
113000

102440
040722
034721
175014
000730
054715
004460
ut4bte
034747
163400
116415
000466
034714
116414
101015
000763
034443
116405
000712
175414
175235
000712
000402

000000

034431
116415
000700
024425
116404
000404
020423
006137
000673
034421
117022
156513
000671
010656
102400
010707

121120
105120
125120
167000
155220
175232
107000
000727

TIv?0:

TIN2GS
TIN?Z:

TIN2S:

TINZAS

InT2:

TIN?2MS

TIN?NE

STA
JSR
Susl
sus
LDA
Apo

SitBO
STA
LDa
MOVE#
JMpP
STA
FEL
JSR
Loa
AND
Syn#
JMP
Lna
SyB#¥
Move
Jup
Loa
SUR
JMP
INCE
MOVZIR#
Jup
JMP

LDA
Sufs
JMP
LDA
suB
Jup
LDA
Jsr
JMP
LDA
ADDZ
SuBL#A
Jmp
157
S8
I1s7

MOVZL
MoVZL
MOVZL
ADD
MOVZR
MOVZR®
anod
JMP

3,RTH2A
SAV?E
0,0

1,1
2.,PC172
0,2

0,0
0,25072°
3.25U?P
3,3,82IR
TIN?X
3,PAC?21
TINZA
TYP?E
3,P1727
3.0
0,3, 8NR
RUB?
3,PC420
0,3,82%
0,0,84R
TINES
3,TIN?2
0,3,8hNR
TIN?X
3,3,S82k
3,3,SNR
7817
TIN?M

3,PC1725
0,3,8iR
TIwn?C
3,PC122
0,3,82%
TINZN
0,PC125
AITYP?E
TIN?C+1
3, TIN?I
0,3,82C
2, 3,SnC
TIN?R
Zsu?P
0,0
FsT?0

1,0

0,1

1.1

3,1

2,3
3,3,82C
0,1
TIN?w

sDECT AL ENTRY, kTN SAVED
+SAVE THE wONLD
SDECTI “AL ENTRY SWITCH

tAC2 S 10 FOk DCTAL arG 12
sFOR NECIMAL NUMBERS

3SIGN AMD LEADTNG SPACES FLAG

$SKIP FOR LEADING SPACES

$STRIP THE PARTTY KIT
$SKIP IF NOT & RuUS=DiT

$SPACE, OR NULL
$COMY A

sMINUS

$OR PLUS ?

sMODIFY THE SIGW
$SKP OVER INT? LOC

sTYPE UHTS CAN 8E FORCFDR TO
:TTY B8Y PLACING =1 I ThIS LOC

tAC3 = 15

$1S IT A CARRIAGE RETURN?
$1F CR THEN GO TO TIw2C
$AC3 = 12

$SKIP FNR LINE FEED

$SKIP IF NOT A DIGIT
$SKIP IF DIGIT

sOUT OF LEADING SPACES

$ACO = 0

$SKIP IF IT WAS FIRST DIGIT
sFOR VDT

$AC1 IS SHIFTED BY 3 PLACES
28 OLD PAC?1°S ¢ WNEW OIGIT

$SKIP IF NCTAL MODE
$ADD 2 OLD PAC?1°S



003% MAIN 0032 MAIN

01 01607 000012 PC1?2: 12 01 H 20000 1 ABORT PRINT OUT TO CONSOLE

02 01610 000015 PC1?Ss 1S 02 H

03 01611 177720 TIN?1: =60 03 H 3 [} DO wNOT PRINT % FAILURE

04 01612 000054 TIN?2: 5S4 04 s 10000 1 PRINT %X FAILURE

05 01613 000100 C1020: 100 05 :

06 01614 000000 PAZ2C3: O 06 H 4 0 ALLOw END OF PASS PRINT QUT

07 07 s 04000 1 SUPPRESS END DOF PASS PRINT 0UuT
08 01615 054777 TIN?A: STA 3,PaA?C3 $SAVE ac3 08 :

09 01616 020136 LDA 0, IOM?0D sCHK FOR 1/0 MDD 09 s S [ D0 NOT PRINT O THE LIME PRINTER
10 01617 101005 MOV 0,0,SNR $SKP IF I1/0 MOD LOADED 10 ' 02000 1 PRINT Gri THE LINE PRINTER

11 01620 000404 JMP o+l . H 11 '

12 01621 006136 JSR A10M?20D s INPUT CHAR TO ACO 12 s [ 0 DO NOT HALT ON ERROR

12 01622 000001 1 H 13 s 01000 1 HALT Nw ERKOR

14 01623 002771 JMP APA?C3 IRTN 14 H

15 01624 063610 SKPDN TTI sWAIT FOR KEY ' 15 H 7 0 DO KOT PRINT SumMARY AMD/OR

16 01625 000777 Jmp =1 16 H PASSING OF EACH SUBTEST

17 01626 060610 DIAC 0,TTI 17 H 00an6 1 PRINT SUMMAKRY AND/OR

18 01627 002765 Jup APAC3 SRTN 18 B PASSING OF EACH SHHTEST

19 : 19 B 8 0 PRINT ONLY THE FIRST ERKOR

20 01630 135005 RuUB?: MOV 1, 3,S0NR sCAN'T RUR=OUT IF AC1 = 0 20 ' 00200 t PRINT EVERY ERROR

21 01631 000633 JMP TIN?R SRETURM wITH ILLEGAL CHARACTER 21

22 01632 126400 suB 1,1 22 1.2 SAITCH COMMAINDS

23 01633 156422 SUKZ 2,3,82C $SKIP IF AC3 IS LESS THAN ace 23 : OMCE THE PROGRAM STARTS EXFCUTING THE STATE OF ANY OF
24 01634 125401 IncC 1.1,5KP i 24 H THE BITS CAN RE CHANGEND HY HITTING KEYS 1-9, A=F, THE
25 01635 157001 ADD 2, 3,5KP 25 H PROGRAM WILL CONTINUE RUNNING AFTER UPRATING THE OPTIONS,
26 01636 000775 JuP -3 26 : EACH KEY &ILL COMPLEMENT THE STATE OF THE HIT AFFILIAT-
27 01637 054646 STA . 3,FST20 $MFST20" IS NON =% 27 H ED wITH IT, THUS RIT 4 CAn RE ALTERED RY HITTING KFY 4,
28 01640 020404 LOA 0,RB670 JACO = 60 28 H SETTING OF ANY RIT OF LOCATIO~ "SAKEG" wILL SET 3IT 0,
29 0164t 163000 ADU 3,0 29 H (DEFAULT MODE IS DEFINED AS ALL RITS OF SwREG SET TOQ 0)
30 01642 006137 JSR AITYP2E sECRO AND DELETH THE DIGIT 30 : THE PROGRAM CAw RE LOCKED INTN S®WETCH MODIFICATION MODE
31 01643 000672 JMP TIN?®W 31 ' 3Y TYPING A 0, IN aAHICH CASE MOKE THAN QNE RIT CAr BE
32 01644 000060 RB620: 60 32 H CHANGED BEFNOKE CONTROL IS ALLOWED TO RETURN TO TRE

33 01645 000642 TOO?X: JMP TOD?T 33 H MAIN PROGRAM,

34 S?2WPK 34 H

35 S2WPD 1 35 11.2,1 OTHER COMMANDS

36 3 H .

37 37 : nCRY A "RETURN" CAN KHE TYPEN TO CONTINUE THE PROGRAW
38 sl SWITCH SETTINGS 38 H AFTER ITS LOCKED Ik A SwITCH MODIFICATI(CN MODE
39 H 39 H

40 s LOCATION "S#REG" IS WSED TO SELECT THE PROGRAM OPTIOWNS 40 s ~0 THIS CUMMAND GIVENW AT ANY TIME wILL RESET "SWREG"
41 s (NOT SYSTEM CONFIGURATION), WHILE RUNNING UNDER 0TOS, 41 3 T DEFAULT MUDE AND RESTART THE PROGRAM,

42 : THIS LOCATION wILL BE LOADED 8Y THE MONITOR. 42 .

43 . HOWEVER UNDER STAND ALONE AND PROGRAM LOAD MODES THIS 43 ' R THIS COMMAND GIVEN AT aiY TIME AILL RESTART THE
44 H LOCATION #ILL BE SET ACCORODING TO THE ANSWERS SUPPLIED a4 H PROGRAM, SWITCHES ARE LEFT WITH THE VA4LUES THEY
45 : BY THE OPERATOR, IN ANY CASE THE OPTIONS CAN HE CHANGED 45 : HAD REFORE THE COMMAND wAS ISSUED.

46 H OR VERIFIED RY USING ONE OF THE COMMANDS GIVEN IW SEC. 46 s

47 . 1.2 47 s ~0 THIS COMMAND GIVEM AT anY TIME wILL CAUSE THE
48 : 48 : PROGRA# CONTROL TO 60 TQ ODT (NOTE: THIS IS Aw
49 : 49 : OPTIUNAL COMMAND AND IS AVAILBLE ONLY IF

S0 tt.l SWITCH OPTIONS 50 H ONTPK IS PRESENT)

St H NIFFERENT BITS AND THEIR INTERPRETATION AT LOCATION 51 .

52 : “SWREG" IS AS FOLLOWS? 52 : “ THIS COMMAND GIVEN AT anY TIME wILL PRIAT THE
53 . . 53 ; CURRENT UPERATING MODES,

54 1 BIT OCTAL BINARY INERPRETATION 5S4 s

55 : VALUE  VALUE 55

56 H 56 :

57 . 1 0 LOOP On ERKCR 57 s THIS PACKAGE IS USED TO CHANGE THE SETTINGS OF LOCATIGWM

58 : 40000 1 SKIP LOOPING ON ERROR 58 s"SAREG" OF PAGE 0. THF PROGRAM COMT=OL SHOULD FNTER

59 3 5% sIVP?J OR INP2K"™ wITH AC3 HAVING THE TN ADDNR,

60 s 2 0 PRINT TO CONSOLE 60 ¢ THE PROGRAM SHOULD ENTER AT INP?J IF QBT IS NOT PRESENT



0033 ,MAIN 0034 .MAIN
01 3OR AT INP?K IF ODT IS PRESENT, 01 01663 152000 INP?1: ADC 2,2 . tFORCE THE TYPE OUTS OM
02 $THE INPUT IS ECHOED AFTER A “CR". IF THE COMMAND IS . 02 01664 050672 STA 2, 1812 1 THE TELETYPE
03 - . $3NOT A LEGAL ONE THEN THE CONTROL 1S RETURNED WITHOUT DOING 03 01665 002143 JMP QICRL?F .
04 $ANY THING, OTHERWISE ONE OF THE FOLLOWING COMMANDS IS 04
05 . . SEXECUTED: . : 0S 01666 054576 INP2I: STA 3, INP?R
06 » tKEYS 19 AND A=F ARE USED TO COMPLEMENT THE CURRENT VALUE 06 01667 176000 ADC 3,3
2] $0F BITS 1=15 OF "SWREG", IF ONE OF THESE KEYS IS HIT THE 07 01670 177061 ADDC 3,3,S5kP
08 $CORRESPONDING BIT OF “SWREG" IS COMPLEMENTED AND THE CONTROL 08 01671 054573 InNP?2J: STA 3, INP2R ¢SAVE TWE RETURN ADDRESS
09 $1S RETURNED TO THE STATE PROGRAM MAD BEFORE HITTING THE KEY 09 01672 054767 STA 3,INT2E
10 $TYPING OF A "0" WILL LOCK THE PROGRAM IN A SWITCH MODIFICATION 10 01673 004553 JSR INS2V $SAVE THE STATUS
11 tMODE IN WHICH CASE MORE THAN OME RIT CAN BE CHANGED BEFORE 11 01674 040766 STA 0, INL?K ’ PPINLZK" IS NOT =1
12 $THE CONTROL IS ALLOWED TO RETURN TO THE MAIN PROGRAM, HITTING 12 01675 020572 LDA 0,INS20 $GET CHAR IF USING I/0 MOD
13 . t1THE "CR"™ KEY WILL UNLOCK THE PROGRAM FROM THIS MODE, 13 01676 034136 INOZS LDA 3,10M20D $CHK IF 1/0 MOD LOADED
14 . $"°D" THIS COMMAND GIVEN AT ANY TIME WILL RESET THE "SwWREG" 14 01677 175005 MOV 3,3,5NR $SKP IF NO I/0 MOD
15 ) $TO DEFAULT MODE (ALL ZEROS) AND RESTART THE PROGRAM AT ADD, 15 01700 060610 DIAC 0,771 s INPUT CHAR
16 $STORED IN LOCATION "INS?® 16 01701 034605 LDA 3,P1727 $AC3 = 177
17 $"*R" THIS COMMANND GIVEN AT ANY TIME ™ ~ILL RESTART THE PROG, 17 01702 163400 AND 3,0 $GET RID OF THE PARITY RIT
18 t4T AGDRESS STORED IN LOCATION "INS?" 18 01703 040567 STaA 0, INS?3 $SAVE CHARACTER
19 $"M® THIS COMMAND GIVEN AT ANY TIME wlLL PRINT THE CURRENT 19 01704 034704 LDA 3,PC1725 $AC1 = 15
20 $OPERATING MOUDES, 20 01705 116415 SuBn 043,8NR $SKIP IF THE CHARACTER TYPED
21 sHEFQRE THE CONTROL IS RETURNED TO THE MAIN PROGRAM BIT 0 WILL 21 $WAS NOT “CR"
22 $8E SET IF ANY OF THE OTHER BITS OF "SwREG" ARE SET, OTHERWISE 22 01706 000425 JMP T INR?
23 $IT WILL BE CLEARED 23 01707 024704 LDA 1,C1020 $AC1 = 100
24 $THE LABLE RES?T MUST BE A PROGRAM RESTAXT LOCATION FOR 24 01710 034677 LDA 3,PC122
25 $THE CONTROL R AND CONTROL D INPUT KEY FUNCTIONS 25 01711 116414 suBs 0,3,82R $SKIP IF IT IS A LINE FEED
26 H EXAMPLE: ' 26 01712 034744 Loa 3,InN323 $AC3 = 33
217 H RES?T: : 27 01713 162453 SuUBO¥ 3,0,SNC $DON'T SKIP IF ACO IS 33
28 H BEGIN: XXX . 28 . 3OR MORE
29 $WHERE RES?T AND BEGIN ARE AT THE FIRST INSTRUCTION OF THE PROGRAM, 29 01714 000447 IMP INL?
30 : 30 91715 107000 INS?:  ADD 0,1 $ACY = 100+ ASCII VALUE OF
31 sNOTE: THIS PACKAGE REQUIRES THE TTYIN PACKAGE IN 31 $COMTROL CHARACTER
32 H ORDER TO RUN 32 01736 020741 LOA 0, IN1?36 $ACO = 136
33 ] THE LOCATION "SWREG" MUST BE POINTED TO BY THE PAGE 33 01717 006137 JSR DITYPZE sTYPE =
34 H ZERO POINTER ISWR?EG AND SHOULD BE THE SIXTH WORD OF 34 01720 121000 MoV 1,0
35 ' THE EGGS BLOCK, 35 01721 006137 ' JSR AITYP?E
36 s A USER WHO #ANTS TO DEFINE WIS OWN TTI COMMANDS SHOULD 36 01722 034555 LDA 3,11271 3AC3 = 121
37 H BUILD A ROUTINE WITH THE ENTRY INP?X WHICH CALLS INP?K 37 01723 162015 ADCH# 3,0,SNR $SKIP IF IT IS NOT °R
38 H OR INP?J AS DESIRED AND THEN CHECKS FOR HIS INPUT KEY 33 01724 000405 Jmp INe?
39 s WHICH WILL HE PLACED IN AC3 ON RETURN FROM THE SwPAK ROUTINE 39 01725 034733 LDA 3,IN1204 $AC3 = 104
40 1 THE CALLING SEQUENCE IS: 40 01726 116404 suB 0,3,82R $SKIP IF IT WAS A *D
41 s 41 01727 000502 JIMP ING? :
42 H JSR FTINP? ,WHERE IINP? POINTS TO 42 01730 056135 STA 3,9ISWRIEG $LOAD "SWREG" WITH 0
43 3 IN4P2J OR INP?K 43 01731 034545 INe?: LDA 3, INS? $AC3 = ANDRESS OF THE LOCATIOW
44 H a4 sWHFRE THE PROGRAM wILL START
45 $NOTE: THE INP?K ROUTINE IS IN THE Q?DTP MACRO, 4S5 01732 054532 STA 3,INP2R
13 46 01733 176400 INR?S sug 3,3
47 01646 176000 IN3?: ADC 3,3 $AC3 = =1 47 01734 165000 MOV 3,1
48 01647 054413 STA 3, INL?K sLOCK IN SWITCH INPUT MODE 48 01735 006143 JSR @ICRL?F
49 01650 026135 LDA 1, JISANR?EG sREAD THE CURRRENT VALUE OF 49 01736 054620 STA 3,INT?
50 s "SWREG" 50 01737 03213S LDA 2+, DISWRZEG
51 01651 133414 AND# 1,2,82R sTAKE XOR OF AC1 AND aCe 51 01740 176220 ADC2R 3,3 $AC3 = 77777
52 01652 146401 sus 2¢1,5KP S2 01741 173404 AND 3,2,82R $SKIP IF THE SWITCHES ARE SET
S3 01653 147000 ADD 2.1 S3 3TO ALL 2ERO°S
S4 01654 046135 STA 1,9ISWR?EG $SAVE THE NEW VALUE OF "SwWREG" S4 01742 172000 ADC 3,2
55 01655 000554 JMP INg? 55 01743 052135 STA 2,9ISWR?EG
Se6 01656 000033 In323: 33 S6 01744 034527 LOA 3,87T4A2T
57 01657 000136 IN1?236% 136 57 01745 175223 MOVZR 3,3,SNC $SKIP IF DONE HBIT ON TYC IS TO
58 01660 000104 IN17204: 104 58 $HE LEFT SET
59 01661 000000 INT2E: 0 59 01746 060211 NIOC 110

60 01662 000000 INL?K: O 60 01747 175220 MOVZR 3,3 '
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01
02
03
04
05
06
07
08
09
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
23
29
30
31
32
33
34
35
3
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60

01750

01751
01752
01753

01754
01755
01756
01757
01760
01761
01762

01763
01764
01765
01766

01767

01770
01771
0t772
01773
01774

01775
01776

01777
02000
02001
02002
02003
02004

02005
02006
02007
02010
02011
02012
02013

02014
02015
02016
02017
02020
02021
02022
02023
02024
02¢2s
02026

+MAIN

175204

125004
176000
054520

020513
024513
030513
034513
010513
060177
002502

006137
034514
152620
116405

000657

151221
126520
175408
000655
147415

000773
106400

135000
151225
200430
024500
167004
000765

006143
152520
006144
000040
125400
G34467
166452

006150
151124
0007714
006143
032135
151140
126560
006144
000040
006150
151124

INt?:

IN2?:

INH42:

MOVR

MoV
ADC
STA

LDA
LDA
LDA
LDA
182
INTEN
Jup

JSR
LDa
SUBZR
su8

Jup

MOVZR
SUBZL
INC
Jmp
AND#

IMp
SuB

Mav
MOVZR
JmP
LDA
ADD
JMp

JSr
SuBZL
JSR
40
INC
LDA
suBo#

JSR
MOvZL
JMP
JSR
LDA
MOvVoL
suBsCL
JSR
40
JSR
MOVZL

3,3,SZR

1,1,82r
3,3
3,STA?T

0,INS?0
1,INS?1
2, INS?2
3,IM823
STA?ZT

AINPZR

AITYP?E
3, IN6P0
2,2

0,3,8NR

IN3?

2,24 5KP
1,1

3,3,5NR
IN32+2
2,1,3NR

IN27?
0.1

1,3
242,SNR
ING?
1,IN12S
3,1,S2R
IN27?+1

ATICRL?F
2.2
AIPDC?S

1,1
3,IN172
3,1,812C

AITPS?P
2+2,82%
INM?2+2
AICRL?F
2,dISKWRIEG
2,2

1e1
aIPDC?S

Q9ITPS?P
2,2,82R

sLOAD THE CARRY BIT AND

$IF THE INTERRUPTS ARE NOT YO

$RE ENARLED

sSKIP IF THE INSTRUCTION REING

sEXECUTED IS A "p"

sINTERRUPTS ARE TO BE LEFT DIS-

SABLED

s"STA?T" IS 0 IF INTERUPTS ARE
s TO RE ENABLED AND =1 OTHERAISE

$RESTORE THE ACCUMULATOR

$START EXECUTING THE USE
$PROGRAM

$ECHO THE CHARACTER

tACY 60

sAC2 100000

$SKIP IF THE DIGIT TYPED
sNOT 0

$3SHIFT AC2 TO RIGHT
3ACYL = 1

$STAY IN LOGP UNfIL ALL
$0OF SwWREG ARE CHECKED

swWHFN THE CONTROL COMES
sFOR THE FIRST TIME AC1

*$AC1 = 15
$SKIP IF THE COMMAND wAS

$TYPE A& "CR"™ AND "LF®
$SET AC?2= 1
$PRINT THE CONTENTS OF A

$AC3 = 12

$SKIP IF AC1 IS GREATER THAN OR EQUAL

$TO AC3
sPRINT A SPACE
$SKIP AFTER TYPING # {5

$AC2 HAD SWITCH SETTINGS
sBRING THE CARRY HIT INM
s TYPE THE CONTENTS OF AC

sTYPE A SPACE
$SKIP AFTER TYPING ALL

SKIP

S

R’S

WAS

31TS

HERE
= 100

Wagn

Ci

AC1
1

16

0036

01
02
03
04

02027
02030
02031

02032
02033
02034
02035
02036
02037
02040
02041
02042
02043
02044

02045

02046
02047
02050
02051
02052

02053

02054
02055
02056
02057
02060
02061
02062
02063

02064
02065
02066
02067
02070
02071
02072
02073
02074
02075
02076
02077
02100
02101
o2t02

+MAIN

000773
006143
010631

000701
0tds27
034136
175005
000404
006136
000001
000635
063610
000777
000632

000600

040421
044421
050421
102560
010607

063577

101141
101120
060277
063611
101121
101140
040411
000600

000000
000604
005400
000000
000000
000000
000000
000000
177777
000000
000307
000121
000060
000012
000015

ING?:

TOoD?Y:

INS?V:

INPZR:
InP2Q3
INS?A:
InNS?0:
INS?1:
Ins22:
INS?3:
STA?T:
INB?AS
INB2I:
INS?:3

11221
IN6e?03
InN122:3
INT?S:

[——

JMP
JSR
1827

JMP
Ds?
LDA
MOV
JmP
JSR

JMp
SKPON

60
12
15

020TP
02070

$BITS

=5

AICRL?F

INL?K $SKIP IF THE PROGRAM IS LOCKED
3IN SWITCH INPUT MODE

INR?

INL?K sNEVER SKIP

3, 104200 sCHK FOR 1/0 MOD

3,3,5NR :$SKP IF 1/0 MOD LOADED

o+l :

AI6M20D s INPUT CHAR TO ACO

IND? ;

TT1 swWAIT FOR OPERATOR INPUT

=1

INO?

TOD?X sTN REACH ADDRESS

0,1N820 $SAVE THE ACC,

1,INS?1

2,INS?2

0,0 $SAVE THE CARRY

INT?E $SKIP IF ODT IS ENTERED THRY
$INTERRUPT RANDLER

cPU $SKIP IF INTERRUPTS ARE NOT
SENARLED

0,0,S8kP

0,0

770 $SAVE THE TTO STATUS

0,0,8xP

0,0

0,5TA?T

INP?21

INP2J

0,3

2

OCTAL DEBUG TOOL (0OT)

THE DIAGNOSTIC IS EQUIPED wITH A HUILT IV ODT wHICH CAW
RE ACCESSED ARY RITTING CUNTROL O (~0) AT aNY TIME DURING
THE EXECUTION OF THE PROGRAY (AFTER SETTING THE PARA=-



0037

ot
02
03
04
0s
06
07
08
09
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
3t
32
33
34
35
36
37
38
39
a0
41
42
43
44
4s
46
(3]
48
49
S0
S1

Se
53
54
SS
56
57

58
S9
60

N

«MAIN
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2.2

2.3

2.3.1 -

METERS) .,
ON ENTERING ODT THE ADDRESS OF THME LOCATION HAVING THE
NEXT INSTRUCTION TO HE EXECUTED WILL BE TYPED=QUT,

CONVENTIONS AND SYMBOLS
THE FOLLOWING CONVENTIUNS ARE USED RY THE 00OT:

? "PRESSING ANY ILLEGAL KEY CAUSES THE NDT TO RESe-
POND WITH A "2w,
Q 00T IS READY AND AT YOUR SERVICE,

COMMAND STRUCTURE

AN UDT COMMAND HAS THE FOLLOWING FORMAT:
[ARGUMENT] [COMMAND)

AN ARGUMENT MAY BE ONE OF THE FOLLOWINGS

“gxp" AN OCTAL EXPRESSION CONSISTING OF OCTAL NUMBERS
SEPARATED BY PLUS (+) OR MINUS (=) SIGNS, LEAD~
ING ZEROS NEED NOT BE TYPED.

"ADR" AN ADDRESS IS THE SAME AS AN EXPRESSION EXCEPT

THAY BIY 0 IS NEGLECTEOD.
A COMMAND IS A SINGLE TELETYPE CHARACTER

UNY COMMANDS

THE LOCATIONS THAT CAN BE EXAMINED AND MODIFIED 8Y THE
USER ARE CALLED CELLS, THESE CELLS ARE OF TwOD T1YPES:
INTERNAL CPU CELLS AND MEMORY LOCATIONS,

OPENING INVERNAL CELLS

THE COMMAND TO OPEN ONE OF THE INTERNAL REGISTERS IS OF
THE FORM "NAY WHERE N IS ANY QCTAL EXPRESSION BETWEEW

0 AND 7

0=3 FOR ACCUMULATORS 0-3 .
4 FOR PC OF THE NEXT INSTRUCTION TO BE EXECUTED IN
. THE EVENT OF A "P" COMMAND.
5 CPyU AND TTO STATUS
8IT INTERPRETATION
15 STATUS OF TTO DONE FLAG
14 STATUS OF INTERRUPTS (ION FLAG)
13 STATUS OF CARRY BIT
[ ADDRESS OF THE LOCATION HAVING THE BREAK POINT (IF
ANY) . . .
7 INSTRUCTION AT THE RREAK POINT LOCATION

OTHER COMMANDS TO OPEN CELLS ARE:

"ADR"/ OPEN THE CELL AND PRINT ITS CONTENTS
o/ OPEN THE CELL CURRENTLY POINTED TO BY THE POINTER
AND PRINT ITS CONTENTS,

ADD "ADR" TOD THE POINTER,
AND PRINT ITS CONTENTS,

SUBTRACT "ADR"™ FROM THE POINTER,
THE CELL AND PRINT ITS CONTENTS,

L+YADR"/ OPEN THE CELL

L="ADR"/ NPEN

"CR" THE RETURN KEY IS USED TO CLOSE THE OPEN CELL
WITH OR WITHOUT MCDIFICATION.
“LFY LINE FEED IS USED TO CLOSE THE OPEN CELL W~ITH OR

AITHOUT MODIFICAYION AND TO OPEM THE SUCCEEDING

CELL.

CLOSE THE OPEN CELL WITH OR WITHOUT MODIFICATION

AND OPEN THE PRECEDING CELL

/ CLOSE THE OPEN.CELL WITHOUT MODIFICATION, AND
OPEN THE CELL POINTED TQ BY ITS CONTENTS.

.
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2.3.3

+"ADR"/ CLUSE THE OPEN CELL WITHOUT MODIFICATICON, AND

OPEN THE CELL POINTED TO #Y ITS CONTENTS ¢ "ADDR",
-"ADR"/ CLOSE THE OPEN CELL ~ITHOUT MODIFICATION, AND

OPEN THE CELL POINTED TO RY ITS CONTENYS = "ADR",

MODIFICATION OF A CELL

ONCE A CELL HAS REEN OPENED ITS CONTEKTS CAN RE MODIFIED
BY TYPING THE NEW VALUE THE CELL IS TO CONTAIN IN THE
FORM OF AN OCTAL EXPRESSION FOLLC#ED BY “"CR" OR "LF",

IF A + OR = I8 TYPED AS THE FIRST CHARACTER OF THE EX=-
PRESSION THEN THE VALUE OF 'THE EXPRESSION IS ADDED TO OR
SURTRACTED FROM THE OLD COMNTENTS OF THE CELL. THE
ADORESS ITSELF OR AN EXPRESION RELATIVE TO THE ADDRESS
CAN BE DEPNSITED BY TYPING & "," OR ",+/=0CTAL EXPRESS~
ION", A RUBOUT COMMAND GIVEN RIGHT AFTER UPENING A CELL
ALLOWS THE MODIFICATION OF ITS CONTENTS AS IF THEY WERE
TYPED IN JUST REFORE THE CUMMAND wAS ISSUED.

OTHER QDT COMMANDS

RUSOUT THIS KEY IS USED T0Q DELETE ERRONEQUSLY TYRED
DIGITS. EACH TIME THE KEY IS PRESSED THE RIGHT MOST
DIGIT IS DELETED AND ECHOED ON THE TERMINAL, IF
THE RUBOUT KEY IS PRESSED RIGHT AFTER QPENING A
CELL THEN IT DELETES TWE RIGHT ~0ST DIGIT OF THE CELLS
CONTENTS, THIS ALLOAS THE MODIFJCATINON GF THE CELL
AS IF ITS CONTENTS WERE TYPED IN JUST BEFORE THE
KEY WAS PRESSED. .
“ADR"3 INSERT A BREAK POINT AT LOCATION "ADR",

ONLY ONE BREAK POINT CAN BE INSERTED AND ANY
ENTRY YO O0DT AFTER EXECUTING A BREAK POINT WILL
CAUSE IT TO BE DELETED.

D DELETE THE BREAK POINT IF AwY.

P RESTART THE EXECUTION OF THE PROGRAM AT LOCATION
POINTED /Y 4A,

"ADR"R START EXECUTING THE PROGRAM AT "ADR" AFTER AN
IN-RESET, )

K KILL THE STRING TYPED SO FAR. THE 00T RESPONDS
WITH A *2" AND THE OPEN CELL IS CLOSED wITHOUT
MODIFICATION,

= PRINT THE OCTAL VALUE OF THE INPUT ONLY,

THIS WILL CLOSE ANY OPEN CELLS WITHOUT
MODIFICATION AND wILL NOT OPEN A CELL
IN PROGRAMS WHICH RELOCATE THEMSELVES THE

NOTE?
. THE USER SHOULD PLACE RREAK POINTS ONLY IN THE

THE ORIGINAL PROGRAM AREA, IF A RREAK POINT IS

PLACED OUTSIDE THIS AREA THE RESULTS wILL

BE UNPREDICTABLE.

s THIS PACKAGE IS USED TO PROVIDE AN INTERNAL

sOCTAL EDITOR/DEBUGGER TO A PROGRAM,

sODTPK REQUIRES A SINGLE.PAGE ZERO LOCATION FOR

sA BREAKPOINT WHICH MUST HAVE THE LABLE 0007

$IT ALSO REGUIRES THE TTYIO AND SwPAK PACKAGES

sTHE ENTRY TO THE ODTPK IS 0DT2J WHICH SHOULD RE CALLED
sONLY IF A CONTROL O (*0) WAS INPUT FROM THE TTI,

$THIS MAY BE DONE USING THE INP?K ENTRY OF THIS PACKAGE

H
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02104
02105
02106

oeto7
02110
02111
oayte
02113

02114
02115
02116
02117
02120
oa2t21
02122
02123
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006144

000101
006150
004760

171000
133000
034575
136453
000515

116005
000617
034762
116005
000476
145000
175225
000561

$THE ROUNTINE TO CALL ODYPK COULD LOOK LIKE THIS:

EITHER
SKPDN TTI TKEY HIT?
IMP «*5 sNO
JSR QIINP?  :T0 SWPAK
LDA 1,CONO 3CHECK FOR
SUB# 1,3,SNR 3CONTROL O
JSR @I0DY? :70 ODTPK
COND3$ 17 sCONTROL 0

WHERE IINP? POINTS TO INP2?J AND IODT? POINTS TO 00T?J

OR
SKPDZ TT1
JSR AIINP?

tKEY KHIT?
sTO SwPAK

6 %4 %e %6 N0 *s Se e e e Ve e e Se ve v s w6 e W e e ne

SWHERE IINP? POINTS TO INP?K

H

sNOTES INP2?J IS AN ENTRY IN SwPAK

sTHE ENTRY ODT?K IS USED BY PROGRAMS WHICH RELOCATE THEMSELVES
$AND SHOULD BE CALLED ONCE IN THE PROGRuM, THE CALL MIST RE
$FOLLOWED BY THE ADORESS OF THE LOCATION USED RBRY THE PROGRAM
$TO STORE THE RELOCATION CONSTANT,

1

3THE CAL TO GDT?K ISt
T

JSR 4I0D?K
RELOC

sWHERE IOD?K POINTS TO ODT?K AND RELOC IS THE LOCATION 6F THE
$RELOCATION CONSTANT,

0DA?C: JSR JdIPDC?S sTYPE THE ACCUMULATOR AUM3ER TO
$BE OPENED
010213 101
0DA?: JSR AITPS?P sTYPE A SPACE
JSR INS?A $LOAD AC3 WITH THE ADDRESS OF
$INS?0 :
MOV 3,2
ADD 1,2
LDA 3,0D7? 3AC3 = 7
sugo# 1,3,SNC $SKIP IF ACC. NUMRER IS NOT 0K
JuP oDA?L
00P?C: ADC 0,3,8NR
ODOR2T: JMP INR?+1 sIF IT IS A "P" THEN PROCEED
LDA 3,006%0 $AC3 = 60
ADC 0,3,SNhR $SKIP IF ACN IS NOT "/*"
Jup opL?C
MOV 2,1
MOVZR 3,3,5NR $SKIP IF IT IS NOT A ","
JMP OLE?4

0040

01
02
03
04
05
06
07
08
09

02124
02125
02126

02127
02130
02131

02132
02133
02134

02135
02136
02137
02140
02141
02142
02143

AR
02145

02146
02147
02150
02151

02152
02153
02154
02155
02156
02157
02160
02161
02162
02163
02164
02165
02166
02167
02170

02171
02172
02173

02174
02175
02176
02177
02200
02201
02202
02203
02204
02205
02206

JMAIN

006145
002316
000441

000737
000735
054741

034000
000402
054736

054727
004713
152400
024724
044723
006146
151404

000422
020730

034726
126001
055000
175415

000412
044557
042720
024543
125415
000405
034714
026537
137000
041400
024546
044707
060210
006143
054524

006145
002317
004652

060077
034513
116415
000476
034511
116415
000475
034676
116414
034675
116414

INS?2X:
TINR?:
00T?21:

00T2J2

0nT?21:

000282

0pB?P:

opT?2:

0pw?T:

J8R
P22
Jme

Jwe
Jup
STA

LDA
ImP
STA

STA
JSR
SuB
LDA
STA
JSR
InC

JmP
Loa

Lpa
ADC
STA
INCH

JMP
STA
STA
LDA
InNC#
Jmp
LDA
LDA
ADD
STA
LDA
STA
NIOC
JSR
sTA

J8R
opT?P
JSR

NIO
LDA
suB#
JmP
LDA
Suss
Jmp
LDA
SuR#
LDA
sus#

AIMES?S
0Dw?T

TNS?2V
INP?G
3,In8723

3.0
oH2
3,INS?3

3, INP2R
INS?Ve3
2,2

1,INP2R
1, IVP2R
A170C27T
2,2,82R

00wW?T=1
0,INR?I

3,INR2A
1.1,8KP
3,0,2

3,3,8NR

007?22
1,I4R?21
0,INR?A
1,0D723
1,1,SNR
apr?e
3,INB?A
1,90DT?23
1,3
0,0,3
1,INR?1
1, INR?A
11
AICRL?F
3,00L2T

AIMES?S
TO0?Y

CPu
3.,00€7Q
0,3,808R
ODE?1
3,0DU?A
0,3,SNR
ODE??
3,0n01722
0.3,82R
3,00125
0,3,82R

sTYPE A "?%.

sNORMALLY THE PRUGRAM SHOULD
SENTER ODT AT THIS LNCATION

s THROUGH AN INTERRUPT HANDLER
$AC3 = RETURN ANDRESS

$0DT SHOULD BE ENTERED AT THIS
sPOINT THRU A JSR

s"INP2R" HAS THE RETURN ADD.
tSAVE THE STATUS

$TYPE THE HALT LOCATION+1
$SKIP IF THE BREAK POINT HAS
37O BE DELETED

tLOAD ACO IN CASE THE BREAK
+POINT IS TO BE REMOVED

$SKIP IF THERE IS A BREAK
$POINT

$CHECK FOR PROGRAM RELOCATION
1SKIP IF YES

SENARLE RREAK POINTS
sCLEAR THE TTY INPUT DOME SIGNAL

sMAKE THE TAG FOR OPEN LOCATION
$NON =1 (NO LCCATION IS OPEN)

sACCEPT OCTAL NUMRERS SEPARATED
$BY + OR - SIGNS
NO=-0P

$SKIP IF NOT "=t

$SKIP TF NOT "an

$CHECK FOR A LINE FEED OrR RETIRN
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01
02
03
04
0s
06
07
08
09
10
11
12
13
14

02207
02210
02211
022%2
02213
02214
0ea215

oaz216
02217
022290
02221

02222

02223
02224
02225
02226
02227
02230
02231
02232
022133
02234
02235

02236

02237
022490
02241

02242
02243
02244
02245
02246
02247
02250
02251

022se
02253
02254

02255
02256
02257
02260

02261
02262
02263
02264
02265

02266

<MAIN

000443
010504
000402
045000
101233
000753
145400

152220
147400
020466
004645

166422

122433
167001
000656
006146
131000
126000
044463
050460
025000
006147
000736

175665

000706
034637
162014

000652
062617
061277
044617
026441
046440
024614
000644

034632
116405
000631

175655
034616
175645
125112

000755
044612
036611
054611
030426

020427

JMP
182
JMP
STA

MOVZR#¥

IMP
INC

ADCZR

AND
LDA
JSR

SuBz

suBz#

ADD
IMP
JSR
MOV
ADC
STA
8TA
LDA
ISR
JMP

INCCR

JMP
LDA

ADCY

JMP

I0RST
DOAC

STA
LDA
STA
LDA
JMP

LDA
suB
JMP

INCOR#

LDA

INCOR
MOVL #

IMP
STA
LDA
STA
LDA

LD

0DD?2R sOECODE RESY OF THE COMMANDS

apL?Y $SKIP IF A LOCATION IS OPEN

42

1,0,2 $RESTORE THE OPEN LOCATION

0,0,8NC $SKIP IF IT WAS NOT A *C]"

oow?T

2.1 $IF IT IS A LINE FEED THEN ADD
31 TO Ac2

2,2 tAC2 = 777177

2,1 sNEGLECT AQDRESS BIT 0

0,007? JACO = 7

InNS?A :LOAD AC3 WITH THE ADDRESS
$OF INS?0

3,1,82C $SKIP IF THE ADDRESS IN AC1 IS
sLESS THAN THE ADDRESS OF INS?0

1,0,SNC $SKIP IF ACY IS 7 OR LESS

3,1,8KP

OnAzZC . sOTHERAISE IT MUST BE AN ACC.

A4120C2T $TYPE AC)

1,2

1.1

1,00L72T $OPEN A LOCATION

2,000?T

1,0,2

AIPOC?T sTYPE THE OPEN LOCATION

0DW2T+4

3,3,8NR $SKIP IF THE COMMAND IS NOT
t*D" TO DELETE BREAK POINT

0oD?8

3,11271 sAC3=121%

3,0,82ZR $IF IT WAS A "R" THEN START THE
$USERS PROGRAM

ooP?C
sNOVA/ECLIPSE IORST

9,CPU sMICRO NOVA IORST

1, INP?R

1,900127 H

1,90DI27 $1.7T. IORST

1, INP?R $RESTORE ACY

DDOR?2T

3,01071 $AC3=10}

0,3,SNR $IF AN "A"™ HAS BEEN TYPED

onA? $THEN GO TO SERVICE ACCUMULATOR
$ROUTINE

3,3,SNR $SKIP IF IT WAS NOT A "B"

3,INB?A $MAKE SURE THAT THIS IS THE

3,3,8nR sFIRST BREAK POINT

1.1,82C sSKIP IF 81T 0 OF THE ADORESS
tWHERE THE RREAK POINT WILL
*BE PLACED IS 0

aDozc sDECODE OTHER COMMANDS

1,INB?A $SAVE THE BREAK POINT ADD,

3,INR?A

3,INB?I ;SAVE THE BREAK POINT INS?

2,0D07F $BRING THE ADDRESS OF LOC.
sIN PAGE 0 YO BE USED BY THE
$BREAK POINT INSTRUCTION

0,0DI?N

0042

01
02
03
04
05
06
07
08

02267
02270
0eert
02272
02273
02274

02215
02276

02217
02300
02301
02302
02303

02304
02305

02306
02307
02310
02311
02312

02313

02314
02315
02316
02317

02320

02321
02322
02323
02324
02325
02326
02327

02330 002401

02331 000000

+MAIN

ODB?E:

00E?1:

0DE?2:

0DE?42

[\ R A

0DI?2T:
ODE?Q:
0DU?A:
00D7?T:
001?2=
0D125=
00620z
ODO?F:

0DL2T:
ODI2N:
TP22:

opT?R:

007233

e v

ADD
JSR
STA
JSR
LOA
JuP

JSR
JMP .

suszL
sus
MOV
JSR
JmpP

LDA
JmP
77370
136
Int?2
IN12S
ING?0
0007?K
0

Jmp
77

vy

-1

TYY

2,0
0082P
3,INS?3
INS?2X
1,INB2A
007?21

QIPOC?T
QOW?T

1.1

1.2

2,1
QICRL?F
onLz2c

1,00027
0DAN?2T+4

a0

$ACO = BREAK POINT INST,

sTHIS IS THE BREAX POINT ENTRY
$SAVE EVERYTHING

IORST ADDRESS

s ADDRESS IN PAGE 0 TO BE USED
$BY THE BREAK POINT

¢PROMPT CHAR

INPUT SERVICE ROUTINE

sTHIS ROUTINE IS USED TO HANDLE TTY INPUTS ON A
INONINTERRUPT BASIS WHEN SWPAK AND ODT ARE
sPRESENT IN A PROGRAM AND SHOULD BE CALLED ONLY

sIF A TTI KEY HAS BEEN HIT.

. w8 v <a ae e =e

i
INP2K?

INR?K S

tWHERE

SKPDZ

JSR

IINP? IS

STA
STA
JSR
LDA
SuB#
JSR
LDA
JuP

0

THE CALL TO INP?K IS:

71
ATINP?2

A PAGE

3, INR?K
1,INR?21
TINR?

1,INR?0
1,3,50R
a100T?
1,INR?Y
DINR?K

sSKIP IF NO TTI DONE

2ERO POINTER TO INP2K

1SAVE RETURN ADDRESS
:$SAVE AC)

sCALL SWPAK

:CHECK FOR CONTROL O

sYES GO TD 00TPK
$RESTORE ACH
$RETURN

tRETURN



0043

«MAIN

01 02332 000000

03
04
05
08
07
08
09
10
11
12
13
14
15
i6
17
18
19
20
21
22
23
24

02334
02335
02336
02337
02340

02 02333 000017

050776
031400
050762
030773
001401

INRZ21: O
INR?0: 17

$SAVE aCl
sCONTROL O

$THIS ENTRY IS USED BY PROGRAMS WHICH RELOCATE THEMSELVES
2AND SHOULD BE CALLED ONCE IN THE PROGRAM. THE CALL MUST BE
$FOLLOWED BY THE ADORESS OF THE LOCATION USED BY THE PROGRAM
?TO STORE THE RELOCATION CONSTANT,

?

$THE CAL TO ODT?K IS:

1

H JSR QICDTK

H RELOC

H

$WHERE IODTK POINTS TO ODT?K AND RELOC IS THE LOCATION OF THE
TRELOCATION CONSTANT,

ODT?2K:  STA 2, INR?1 $SAVE AC2
LDa 2,0,3 $GET RELOCATION POINTER
STA 2,007723 $STORE IN 0DT?3
LDA 2, INR?1 3RESTORE AC2
JMP 1,3 $RETURN

10044 MAIN

0t
o2
03
04
05
06
o7
08
09
10
11
12
13
14
15
16
17
18

02341
02342

02402

02410
02411
02412
02413
02414
02415
02416
02417
02420

02421

02445

000040 PTAB:
000040 TadS:

044303 DIRT:

141705
142513
120322
030264
000071
000000
000002
000002
000000
000000
000000
000000
000000
002420

047503
054520
044522
044107
020124
041450
020051
040504
040524
043440
047105
051108
046101
041440
051117
047520
040522
044524
047117
020054
030411
03347y
026063
030440
033471
026064
030440
033471
026065
030440
033471
026066
030440
033471
026067
030440
033471
027070

CEnND2

a0
JALK 4

LTXTE

000000
000002
000002
000000
000000
000000
000000
000000

. TXT

1973,

0

ICHECKER 409!

/COPYRIGHT () DATA GENERAL CORPORATION,

1974,

1975,

1976,

1977,

1978,



0045 MAIN
01 02467 004400 ALL RIGHTS RESERVED,/ 0046 MAIN
04610
03 ozox:i AC3 000067 7/32 12718 12721 1716 16/35  16/47
04 044522 ADR 000003 7/05 9/41 10713 16/05  16/51  19/19
05 044107 AUTND 000446 12/46  13/12
06 051524 AUT?E 000356 12/38  12/44
07 051040 AUT2N 000440 12749  12/58  13/06
08 051505 ) BACK 001150 22738 22/46
09 051105 BEGIN 000560 7740 7/60  16/03
10 042526 BEGL 000122 7/59 10717 10/18  10/19  21/11  21/29
11 027104 8PROG 000101 T/42 10722  16/60  19/28
12 000000 C0700 000072 7735 16706
:2 02503 g::gég JTXT /LICENSED MATEWRIAL-PROPERTY OF DATA GENERAL Eig, 383533 35?; ,3§3: 19709
15 051516 C10K 000107 7/48 21723
16 042105 C10720 001613 31/05  34/23
17 046440 C1774 000070 7/33
18 052101 C174K 000130 9704  13/10
19 051105 €20 000104 27/&3 16713 17/06  18/34  18/39  20/02  20/31
171
Sf 3:22}; C40 000106 T/41 21712 21722
22 051120 €400 000041 7/14  12/39  12/53  21/18
23 050117 C60 000044 /17
24 051105 717 000042 7/15  18/41  20/34
25 054524 C7777 000043 /16 19/03
26 047440 CAC?0 001202 24/31  2u4/33 2u/48
27 020106 CADR 000154 9/30 12/0S
28 040504 CATSW 000010 7T/10  10/55  12/07  13/33
29 040524 CBEG 000123 7/60  10/30
30 043440 CEND 002420 7/40 9/21  au/21
31 047105 CHA?3 001215 24741 24/44  2u/47
32 051105 CHC?2T 001203 24/13  24/33  26/28  26/42
33 046101 CHEK 000772 19730 20/02  20/29
54 o2sa0 oatals L
;2 gi;éé; CHEX3 001031 20430  20/33
37 040522 * CHE?X 001221 24/43 24/48
38 044524 CHR?E 001201 24/30 24/37  24/49
39 047117 CHR?Z 001330 24/45  26/49  28/30  28/33  28/34  28/31
40 000056 CMA 000076 7/39 13/38
o CMASK 000114 7/53  16/58  19/26  21/21
42 COND 000127 9/03  16/31 22721
43 END CRL?F 001225 9/15  25/04
. cx 000112 7/51 21725
+400000 TOTAL ERRORS, 00000 PASS 1 ERRORS broer 1272 2oty besy UELEEe
DEC2T 001273 26718
DET?8 001333 26709  26/52
DIRT 002402 7/02 13/11  4u/07
DISTU 000734 19202 19717
EDIST 000074 - 7/31 16/09  19/04
EGGS 000060 7/20 1/25 9/14 10/45 10748  10/5%  10/52
12706 13/30  13/55  t4/01  22/36  22/47
EPROG 000102 1/43  10/27 17/03  19/3t
ERET 000007 7/09 22703 22744
ERR1 001077 20/16 22702
ERR2 001100 20/21 22403
FILL 000642 16757
FILLO 000724 17705  18/39
FILL1 000653 17702 17/06

FILL2 000654 17707 18/37



0047 ,MAIN

FILL3
FINAL
FLAG

FST?0
11271
ICA?T
ICEND
1CHK

1CHKO
ICHK1
ICRL?

IEGG?
IINP?
IINR?
IMES?

IMMA
INO?
INL?
IN1?0
INL?2
IN1?3
IN1?S
IN2?
IN3?
IN3?3
ING?
INS?
IN6?
IN6?0
INB?7A

INB?1
INH
INL?K
INM?
INP?1
INP?I
INP2J
INP?K
INP?Q
INP?R

INR?

INR?1
INR?K
INR?0
INS?

INS?0
INS2?1
INS?2
INS?3
INS?A
INS?V
Ing?X
INT?

INT?E

000726
000004
000115
001505
002077
000125
000151
000754
000760
000762
000143

000142
000141
002130
000145

000153
001676
001763
001660
002101
001657
002102
001770
001646
0ni6Se
002031
001715
001731
002100
002074

002075
000005
001662
002005
001663
001666
001671
002321
002065
002064

001733
002332
002331
002333
002076
002067
002070
002071
002072
002066
002046
002127
001556
001661

18738
1/06
7/54

29727

34/36
8/02
9721

19712

19/23

19726
9/15

35/53
9/14
9/13

40/06
9/717

40701
9/23

34/13

34729

33/58

35/47

33/57

35/38

35/26

33/47

33/56

33/55

34730

34738

35/20

36745

41/55

36/46
1/07

33/48

35/42

34/0t

34705
9/13

42/51

36738

34/05

40718

34722

40731
42/51
42/54

34743

34712

35711

35/12

34/18
36/39
34/10
40/05
27/46
33/59

18741
10704
19724
29745
36748
10/57

9730
19719
20/36

13715
36703
12/29
16/29
42/53
10741
40/46
10/56
36713
35719
34/39
36/50
34732
36/51
35/32
35724
34/26
34/48

34743
36749
40725
42/05
40/23
16736
33/60
35/52
36/35

34/08

40706
34/08
41/37
34746
40740
42/58
43/02
36/47
35/10
36721
36/22
35/13
39745
36/20
42/04
30/32
34709

13/14
20/08
29/49
41/34
13709

20/39
13724
40743
22/19
13716
10/58
36716
42/25
42/26
35740
35729
35737
4e/217
40732
41/56

167490
34/11

36/38

34745
41740
36/06
42/5¢2
42/60

©36/20

36/41
3p/42
36/43
41712
40705

34/02
36/24

13722
20/33
29/54

22/35

42714

13718

36704

40/36

36704

35/16

39/54
42/57

36/40

40/07
40715

34749

16707

30/50

34703

13720

40741

36/07

36/37

43/01

40712

18744

31727

34/48

22/217

41748

40/14

43/17

42/03

20/37

35/42

22/31

41754

40/17

43/20

0048

1007?
10M20

1PAT

IPATO
1PDC?
IPDE?
IPOC?
ISWR?

1TPS?
1TYP?

1z0¢?
K1000
K12?
K15?
KNT
M10
M40
M5
MESIZ
MES?M
MES?S
MKT
MKTO
MK TK
MMA
MMA1L
MMA2
MODUA
MOVE
MPRUN
MSIZ
MSIZ1
M§IZe
MTO?2P
010721
0D17?2
00175
0ne?0
no7?
0DA?
0DA?C
0DA?L
ONB?E
ops?P
0nc?8
0DO?ZR
000?27
00E?1
0DE?2
ODE?4
00E?Q
CDI?N
00I?T
ooL?c

JMAIN

000140
000136

000635
000641
000144
000152
000147
000135

000150
000137

000146
000075
001234
001235
000310

000132
000105
000071

000527

001164
001156
000571

000576
000117
000467
000502
000507
000073
000223
000552
000307
000316
000335
000134
002104
002101

002102
002100
002306
002105
002103
002230
002271
002150
002145
002252
002312
cne2rs
002277
002304
002310
002315
002307
002216

9/12
9/10
22712
36/08
16/51
16/55
9/16
9/22
9/19
9/09
34755
9/20
9711
34/35
9/18
7/38
25/08
25/06
7/49
9/06
7/46
7/34
13721
24/07
9/17
16712
16717
1/56
8/s02
13741
7739
1/36
10/29
13719
7/04
12/10
127217
9/08
39743
40/57
40759
39/55
39749
39/44
39/41
39/51
42/03
40/s27
40723
41701
41723
40/53
40/56
39/60
40/51
41760
41/38
39/57

12/20
12/35
27/55
36/11
18746
18743
35/44
10744
13/23
19/08
35/54
35/50
24/42
35/19
40/19
12708
25/11
2s5/12

9/31
10/11

15702
24/14
24/01

16/49
16/14

9/23
13/53
13747
16/11
10736
15721
12703
12/24
12725
12727
41/43
42/25
42726
42/217
41/1t
41745
41/18
a1/21

42/02
41730
41/43
42/17
42708
42/11
42/17
4a2/22
42/31
41/39
41709

13758
12743
27/58

35/57

22/26
27/50

35/59
25707

41719
13/07
26/08

10720

16/48
13730

13759

19702

12/217

42/20

42/24

42/21
42715

16/02
12/57
28715

39741

22/30
33749

39/44
25709

10/24

20/03

16733
16719
31709

22/34
32/54

30742

20/26

22/23
16/22
31712

41725
34/42

31/30

42/56
22/09
34/13

42/08
34/50

34/33



N A

0049 _MAIN
K

ooL?r
gonozc
0DO?F
00072k
apP2C
0DR?T
oDT?21
00722
00723
007?21
oDT?d
0DT?K
apT?P
00U?4A
0DW?Y
OFF?i4
0?2070
07070
0?207P
P1727
P3727
Pac?0
PAC?L
PaC?2
PASS
Pas?s
PATY
PA?C3
PC120
PC1?1
PCiz?2
PC1?5
PC4?0
PC6?0
PCT?
PCR?Y
PDC?1
PnC?e
PDC?S
PDE?C
PLOC
PLP?T
POC?T
PSIZE
PsP?
PTAB
RANDO
RB620
REST?T
RETUR
~RST?R
RTN?A

RUB?
SAV?E

SEND

002314
002236
002313
000126
002114
002115
002141
002164
0023290
002131
002134
002334
002317
002311
002167
000131
004502
000454
011220
0061306
001177
001326
001451
ooi327
000546
000066
000006
001614
001332
00123¢
001607
001610
001457
001331
001460
001325
601265
001263
001250
001260
000100
001407
001242
000077
001175
002341
000103
001644
000307
000124
001343
001324

001630
001335

000171

MC
e
MC

40/44
41728
41/57
9/02
39/53
39/54
40718
40730
40/33
40707
9s12
43717
40747
40/54
40703
9/05
22754
36/54
36/53
27/44
24/06
LAY
27702
26/48
10/42
7/31
7/08
31706
25753
24729
29/24
28731
277317
25751
28735
26/46
25/54
26/04
9/16
9s22
7741
27754
9/19
7/4¢
24/26
22/28
7746
31/28
12702
8701
24715
24/01
25/58
29/51
30/19
24702
29752
10702

41702
41753
42/28
42/28
41/34
41/41
42/06
40735
40/37

a40/71e2

42/33
42/23
40722
12730

28/26
24/28
277014
27 /17
27/03
15717
10/39
16715
31/08
26/51
24/38
319/05
20/35
28728
2e/22
28751
27/05
26710
26/08
25/5%
26/05
10/16
27760
25749
1070
26/02
22/32
10703
31/32
36/47
16/04
25710
24/03
26/05
29/57
31/20
25705
29/58
13729

41722

40/490
42735

40/43
12/50

29750

27716
28/44
2T1/18

10743
21702
31/14

26/39
30/38
30741
28750
26/50

27/14

10737
28709

26741
44702

21/30
26/44
24/04
26/43
30/01%

25746
30702
13735

42730

43719

ui1/06

30716

2%9s46
29/38

12704
21/09
31/18

31/01
31702
30720

22739

22/40
27714
25/04
26/45

25750

13/54

41/26

3a/16

29/440

34/24
34719

29748
25/45
27719

25/57

42709

30713

25749
29726

26/06

42/1¢&

25/56
29/47

27/01%

0050

SPY?G
STA?T
SWREG
S2?wWPD
S?WPK
TARL
TASLO
TABS
TAC?0
TAC?1
Tac?2
TIN?Y
TIN?2
TINZA
TIN?C
TIN?D
TIN?M
TINZN
TIN?20
TIN?Q
TINZR
TIN?S
TIN?W
TIN?X
TIN?Z
TMES
T4P?
700727
TOD?X
TonzTyY
TPRIT
TPS?P
P27
TS1?
TTY?
TYPRE
TYPIR
7?2711
T27Y0
uPDT
uPDTO
yPDTC
WHICH
zoc?Y
P07
Isu?P

+RAND
+SV0
.SVi
.Sv2
.UDo3
.UD10
.UD20
.ub2t

LMAIN

001176
002073
000065
000000
007611

000120

000121

002342
001453
001454
001455
001611

oole12
n01615S
001461

001521

001557

001570
001515
001524
001464
001531
001535
0olues
001525
000116
001334
001507
001645
002045
001427
001351
002316
001466
001371
001354
001456
004630
004711¢
001040
001067
001076
000111
001236
001245
001452

000261
001153
001154
001155
000303
000304
000305
000306

e
e

MC
me

2u/27
34/56
1/30
e/sel
1734
1/57
7/58
1/57
27/36
27740
27741
30744
30/24
30714
29724
30/01
30/30
30/40
29757
29/60
297217
30/10
29/44
29/26
29/5¢6
1/55
26/16
29/51
31/33
36718
28712
9/20
40702
29729
27/55
9711
21/43%
16/17
22/55
21702
21/21
21706
7/50
9/18
25748
26715
30/10
10702
22704
22/05
22/06
11702
11707
11716
11706

26710
35/08

9/09
31735

16712
20/04

7/38
27739
28739
28/40
31/03
31/04
31/08
30/37

30/35
30/44

30/04
30747
30/23
30734
20/12
30705
16/59
26/29
31/33
36718
40/s48
28717
24/44
42/32
30/29

21/39
28741
22/07

21/2%
21710
2l/i4
25745
25752
26/17
30/48
11702
22/2s
22/29

22/33 .

11703
11710
11723
11724

26/38
35714

17/07

44703
28738
2&/47
2BsuB

30743

31721

20/359
30/26°

1R/ 36
26/53

28/26
27/36

29/25
28743

21713
21716

26/25

22741
22/42
22743
11719
11s22

36/34

36744

28746

31/73%

19727 20/28

30/.5

21/33

28/45% 29/29 29/33 30/¢9

22/49
22/50
22/51
11721






