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1.

e.l

e.e

2.3

4.1

4.2

4.3

RABSTRRCY

THIS TEST IS TO BE USED RS RN EXERCISER FOR THE POP11/4S MUL
AND DIV RUCTIONS IT TESTS THE DIVICE AND MLLTIPLY WITH

REQUIREMENTS

EQUIPMENT
PDP11/45 STANDARD COMPUTER

STM’
PROGRAM STORRGE - THE ROUTINES USE MEMCRY 0 - 17776

PRELIMINARY PROGRAMS
MAINDEC-11-DCKBI RND DCKBI

LORDING PROCEDURE
USE STANDRRD PROCEDURE FOR ABS TRPES.

STARTING PROCEDURE

CONTROL SWITCH SETTINGS
SEE S.1.1 (RLL DOWN FOR WORST CRSE TESTING)

STARTING RDDRESS
THE PROGRAM SHOULD ALWAYS BE STRARTED AT 200.

PROGRAN AND/OR OPERATOR ACTION
PROGRM INTO MEMORY USING ARBS LORDER.
Pésgugi(ﬂ{g (SEE SEC 5.1.1) ALL DOWN FOR WORST CASE
T OOP AND WILL RING ONCE EVERY PRSS
% SI'S‘U% BE RUN.

AN
THE DI YONT 11/'45 RILL gPL ?S COUNT.  SET
DRTA DI Y SWITCH 7O T RY POSIT
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DESCRIPTION

OPERATING PROCEDURE

OPERATIONAL SWITCH SETTINGS

RT SA 200 .. ALL SWITCHES DOWN WILL TEST ALL FUNCTIONS OF
MUL AND DIV AND PRINT OUT ON ERRORS AND CONTINUE IN TEST.
(BELL WILL RING AT COMPLETION OF 512 PRSSES)

SWITCH SETTINGS RRE:

SW1S
SCOPE LOOP

1..... INHIBIT PRINTOUT

..... INHIBIT TRARCE TRAPPING

1..... INHIBIT ITERATION LOOP
l1..... BELL ON ERROR

peeer
O—ful) £

SUBROUTINE : _STRRCTS
SCOPE

THIS SUBROUTINE CALL IS PLACED BETWEEN ERCH SUBTEST IN THE
INSTRUCTION SECTION. IT RECORDS THE STRRTING RDORESS OF
EACH SUBTEST RS IT IS SEING ENTERED IN LOCATION “LAD™. IF A
SCOPE LOOP IS REQUESTED, THE CURRENT SUBTEST WILL BE LOOPED
UPON. SW<11> ON A | INHIBITS ITERATION OF SUBTESTS. THE
CONTENTS OF LAD MAY BE USED TO DETERMINE THE LRST SUBTEST
SUCCESSFULLY COMPLETED.

HLT

THIS ROUTINE PRINTS OUT AN ERROR MESSAGE (SEE 6.1.) TO
INHIBIT TYPEQUTS, PUT SK¢13> ON R 1.

TRTRRP

3: SW(12> ISONAR O, THE T g u&*& SET ON RLTERMATE
RSSES.  WHEN SET.'IT cmsg AT ER ERCH INSTRUCTION.
THE FIRST INSTRUCTYON EXECUTED UPON TRAPPING IS AN “RTT®
WHICH RETURNS rg THE zmennggpre? é‘ NCE OF INSTRUCTIONS.
;E;EE’*SEM"CE 15 CONTINUED UNTIL END OF THE PROGRAM 1S
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DESCRIPTION

s.2.M TRAPCATCHER
R ".+2" - T“ SE?%PgE IS REPER *D FROM 0 - 776 T0 CATCH
ANY UNEXPE THUS ANy UNEXPECTED TRAPS OR

6.1

6.2

8.1

INTERUPTS WILL H&T AT THE .ZCTOR + 2,

ERRORS

LORDING AND STARTING AT 200 WITH let ?UéTg% DOWN IS
CRSETSTING WHEN AN ERROR 1S DETECTE IISPECS
TO SCOPE ON 1T, PLACE SW1S UP TO HALT ON ERROR, HIT CONT INUE
WITH SWI4 UP' TO LOOP ON TEST, AND SWI3' UP TO DELETE
PRINTOUTS.
ERROR PRINTOUT
THE FORMAT IS RS FOLLOKS:

DIv ERROR: 040000 000000 - 100000

SOFTWARE 00000C 100000 PS=c2
HARDWARE 000000 100000 PS=122

ERRORS OCCURED 7S TIMES OUT OF 400

Tl'Et STMTING HITH ?IV RROR' S__THE OPERATION BEING
TECTED. THE *SOFTWARE'

e R %”r"%ﬁ&”‘w' Mhe Lhsr LINE REFLELTS 18

OF THE NUMBER OF TRIES. THIS LINE WILL
ONLY BE TYPED IF TI'E ITERATIONS RRE ON.

ERROR RECOVERY
RESTART AT 200

RESTRICTIONS
NONE

MISCELLANEOUS

EXECUTION TIME
A BELL WILL RING WITHIN 1 MINUTE WITH ALL SWITCHES DOWN.
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DESCRIPTION

8.2

8.3

STACK POINTER
STACK IS INITALLY SET TO 509

POWER FRIL

10 u;;? START THE TEST AS USUAL AND POWER DOWN THEN UP AT
ANY TIME. THERE SHOULD BE NO ERROR TYPEOUTS.

PROGRAM DESCRIPTION
THIS PROGRRM IS AN EX?RC%SER OF THE MATIPLY AND DIVIDE
FIRS 2_ RANDOM

msmcnm?. %T GENERATES
MULTIPLIES THEM TOGETHER. IT SAVES THIS ANGWER AND DIVIDES
IT BY THE MULTIPLIER AND THE MULTIPLICAN SAVING BOTH
uns : Ehomo%?'“’ T e m":xm MWIM% B%‘
pIvisions Agi PE%&DES % %rpm T0 THE ORIGINAL
SOFTWARE ANSWERS. ONE MORE RANDOM NUMBER IS GENERATED AND
THIS NUMBER 1S DIVIDED INTO |
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295 .TITLE MRINDEC-11-DCOKA-C MUL - DIV RANDOM EXERCISER
29% :COPYRIGHT 1972, 1976 DIGITAL EQUIPMENT CORP., MAYNARD,MASS.
ggg :PROGRAM BY BOB’BRAIN
Eﬁ Euncn ss?nncs
3385 . SWITCH USE
: 10 0 - BELL ON PASS COMPLETE
B , D - BELE ON ERRon
305 : 11 INHIBIT ITERATIONS
306 : 12 INHIBIT TRACE TRAP
307 : 13 INHIBIT E TYPEOUTS
308 : 14 LOOP ON TEST
309 : 15 HALT ON ERROR
N
312 = : TRAP CATCHER AT 0 - 778
313 000014 =14
314 000014 003640 "TRT
31S 000016 000000
316 000020 003710 .107
317 000022 000340
318 000020 .=30
319 000030 002206 EMT
320 000032 000000 0
321 000034 002372 . TRP
302 000036 (000000 0
323 000046 . =46
324 000046 002124 $ENDAD
395 002052 , =52
326 0000S2 (O0CO0 0
327 000200 .=200
% 000200 000167 000S76 (> ; BEGIN
330 000004 TYPE= 107
33] 040000 SWl4= 40000
Kk 020000 SWi3= 20000
333 010000 SWl2= 10000
334 % SWilz= 4000
335 SWif= 2000
33% 000001 = 1
337 177570 = 177570
338 177570 DISPLAY=SWR
339 104000 SCOPE= EMT
340 104400 HT=  TRRP
] 000000 = %0
12 000000 .AC= RO
N3 000001 M= %l
44 000002 = %
M5 000003 TTY=: 43
b 000004 RY= %4
47 00000S RSz %5
M8 060006 z %6
349 000007 PC= %7
%0 000007 BELLz 7

0l

2l-JUN-76 13:39 PAGE 7
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351
352
353 001000
354 001002
355 001006
3% Doigie
357 001020
358 001026
39 W10
360 00l
3&1 001044
362 001052
363
354 001060
385 001064
36 001070
367 001074
368 001100
39 010
¥ Bk
372
373 001114
374 001120
375 001iM
376 001126
377 001130
378
379 001134
380 001140
381 001142
382 001144
383 001146
384 001152
385 001156
3% 001160
37 Q011Ed
388 0011
389 001172
330 001174
391
392 001200
333 00124
334 001210
3% Wigle
3% 001214
397 001220
338 001224
33 Wiz
%0 0012
401 001232
402 001236
4g3 (001242
404 D124
405 001250

CRLCULATE RNSWERS

001000
000000
012706
005067
012767
026737
001006

12767

12767
012767
012767

012704

000010
002444
002736

0027e2
00c424

002306
002404

002274
177524

002632
000042

ICNT:

BEGIN:
i8:

GO:

0Kl:

ITER:

I01

MACYl! 27(732) 21-JUN-76 13:39 PAGE 8

.=1000

0

MOV 8500, 5P
CLR ERRORS
MOV 81, CNT

CMP seﬁono any2
BNE

MOV cso CNT

MOV 8777, EMT

MOV 8123456, LONUM
MOV 2176543, HINUM

MOV $AREA, RY
JSR PC, RANRDOM
MOV LOAUM, . MO
MOV HINUM R2

JSR PC, MUl 1
MOV Mb, (8)+
MOV .AC. (4)+
MOV SRI. (4)+
MOV LONUM, R2
ISR PC.DIVI
MOV AL, ()+
MOV MG, (4)+
MOV SR1. (Y)+
15T LONUN
BEQ 0K1

IST .M

BEQ .+b

JSR PC_BFD
CHP AL, HINUM
?ES éEsano
MOV 8ARER, RY
MOV (4)+, 'MQ
MOV (4)+' .AC
RDD 810, Ry
MOV HINUM, R2
JSR PC,DIVI
MOV AL, (4)+
v eRan
ST HINM
BEQ ITER

15T M0

BEQ - +6

JSR PC,BAD
s 2 AL, LONUM
BEQ . +b

JSR PC, BRD
CLR 1CAT

; SET PUSH DONN LIST POINTER
:ERROR COUN

RRE KE IN AUTOMATIC MODE?
BRANCH

nLtou SHORTER PASS TIME FOR AUTO MODE

:BRANCH-GELF ON ERROR SO PGM. TIMES OUT IN AUTO MODE
*INITALIZE LONUM FOR RANDOM

SINITALIZE HINUM FOR RANDOM

;SET POINTER TO ANSWER ARER

:GET _RANOOM NUMBERS

;LORD MULTIPLIER (SOF TWARE)

LOﬂ? HULTIPLICQN (SOF TWARE)

1

;LORD DIVISOR

:DIVIDE BY MULTIPLIER (SOFTWARE)
;SAVE AC

:SAVE MQ

:SAVE SR

REE;T POINTER

RESTORE
s INCREMENT POINTER

;LOAD DIVISOR

;DIVIDE BY MULTIPLICAN (SOFTWARE)
:SAVE AC

:SAVE MQ

:SAVE SR

; SET UP COUNT
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LONUM X HINUM

DCQKAC . SRC
406
407
408
403 00I2SY 104000
10 001256 012704 0D3EES
411 001262 012467 003706
412 001266 012467 003700
413 001272 DLI467 00N
415 001276 016700 002344
416 001302 070067 002342
417 001306 004767 000626
418 001312 000240
419 001314 006700 003652
420 001320 DOI4OL
421 001322 104400
422 001324 026701 0O036HY
423 001330 0OI40L
424 001332 104400
425 001334 126767 002602
425 001342 00101
427 001344 104400
428
429
430
43
432 001346 104000
433 001350 012704 003666
43 001364 012467 003614
435 001360 012467 003606
4% 00134 01147 002552
438 001370 016700 00225Y
439 001374 002296
440 DOI400 004767 000S3Y
441  DOI4ON
442 001406 026700 OO3SEO
443 001412 001401
Y44  QOIMIY 1044
445 001416 02670f 003552
44 001422 01401
447 001424 104402
44g 001426 ]26767 002510
449 0014M 00140)
450 001436 104402
¥EQYA-C 1MME140PXH PANDOM_EXERCISER
DCQKAC . SRC 13 RESULT /
454
452
453
4G4 001440 104000
455 001442 012704 003666
45p 001446 012401
457 (001450 012400
45g 001452 005724
459 001454 012467 003512
450 001460 012467 003510
46l 001464 011467 002452

-
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§ ST E 0 JE 00003036 3020 30 38 6 06 06 06 36 90 90 36 38 36 36 30 36 36 38 36 0 36 06 36 3 36 36 38 36 36 38 38 96 36 06 3 36 36 38 36 36 36 36 36 36 3 3 3 36 3¢ 36 3t 34 36 30 38 3 % %

lifii*ll*!!*!*lii!il!**ii!iiil*l!il*l*!l***!i*******!*li*ii*i**i****

;RESTORE POINTER
:RESTORE MQ
:RESTORE AC
:RESTORE SR1

;LOAD MULTIPLIER (HRRDWRRE)
:LOAD MULTIPLICAN AND MULTIPLY

;CHECK HIGH ORDER PRODUCT
iSKIP IF OK

;CHECK LOW ORDER PRODUCT
; SKIP IF 0K

; CHECK STQTUS REGISTER
;SKIP IF GOOD

o 36040 06 30 36 30 36 3038 36 3090 00 06 36 S8 36 38 36 36 38 46 96 3 3406 36 36 36 38 36 36 38 36 36 36 96 6 36 3 36 3 36 36 36 36 38 36 36 26 36 3 3 36 36 36 36 3¢ 3¢ 36 36 6 8 %

lllilii***!!!ii*!l*lill!lil*!!*i**!l**!i***!****!*********!!**l****l

s TEST 1 LONUM X HINUM

SCOPE
MOV $ARER, RY
MOV (4)+, . MQX
MOV (4)+' . ACX
MOV (-1, 8R1
MOV LONUM, . RC
MUL HINUM® . AC
JSR pC,FLOW
NOP
CMP .ACX, .RC
BEQ .44
HLT
CHP . MQX, . MO
BEQ -44
HLT

000640 CMPB  SRI1,TEMP
BEQ L+
HLT

:TEST 2 HINUM X LONUM

SCOPE
MOV SAREA, RY
MOV (4)+, . MGX
MOV (4)4+’ . ACX
MOV (4),581
MOV HINUM, nc
MUL LONUM’
JSR Pcnw
NOP
CMP .RCX, .AC
BEQ P
HLT+2
CMP .MOX, .MQ
BEQ pen
HLT+2

000546 CHPB SRl TEMP
aeo

MACY1l 27(732)
LONUM

;RESTORE POINTER
:RESTORE MQ
sRESTORE RC
:RESTORE SRI

sLORD MULTIPLIER (HRRDWARE)
‘MULTIPLY

s CHECK HIGH ORDER PRODUCT
:SKIP IF OK

; CHECK LOW ORDER PRODUCT
; SKIP IF 0K

; CHECK STRTUS REGISTER
sSKIP IF GOOD

T+2
21 JUN-76 13:39 PAGE 10

&SI 006 36 3036 96 06 3698 36 36 96 36 36 3636 3636 36 06 0 36 36 36 36 36 0696 36 36 96 3 96 36 3638 36 96 4 36 36 36 6 36 36 36 38 3696 36 3036 36 36 30 30 3 30 9 3¢ 36 36 34 3¢

*il!lliili*!!i*l!!*il!**i!*!*i*il*!!li!i!*****!**i****l**i*!*i******

$TEST 3 RESULT / LONUM
SCOPE
MOV 8AREA, RY
MOV (4)+, MG
MOV (4)+,.RC
ST (4)+
MOV (4)+, . ACX
MOV (44" - MOX
MOV (43, 8R1

RESTORE POINTER

; RESTORE MQ
;RESTORE RC

; INTREMENT POINTER
sRESTORE AC
SRESTORE MO
sRESTORE SR1




MRINDEC-
DCGKAC.

500
501
502
503
504
505
506
507
508

509
S10
Sl
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un
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071067
034767
000410
026700
001401
634‘481

6701
001401
104401

6867 7

104401

2
2
=

010167
012767

016701
016700
071067
004767
000410
026700

002152 DIV élnc :DIVIDE BY MULT.PL.ZR (HARDWARE)
600440 ggn PC FL
003464 CMP .ncx .AC s CHECK REMAINDER
EE$+1 e :SKIP IF OK
003456 CMP MGX, .MQ : CHECK QUOTENT
35? 1 T 44 :SKIP IF OK
+
002414 000452 .SR1: CMPB SR1,TEMP : CHECK STATUS REGISTER
BEQ L +Y4 :SKIP If OK
HLT+1
!l*l**i***l!!l**!*ii!i!l**!!**!ii**l****!l*l!*******i***i*!i!***l***
:TEST 4 RESULT 7/ HINUM
ii*!i*iggsggiil*iii**!!ﬁl!!**i!!!!ii!!!!li*!il!!*ill*l!ii*iii!ii!!i!
003666 MOV SARER, RY -RESTORE POINTER
MOV (4)+,.MQ *RESTORE MQ
MOV (43+ .AC *RESTORE AC
000010 ADD 10, 4G : INCREMENT POINTER
003414 MOV (4)4, . ACX *RESTORE AC
003412 MOV (4)+ . MOX RESTORE MQ
002354 MOV (4),5R1 :RESTORE SR!
002056 DIV HINUM, .AC :DIVIDE BY MULTIPLICAN (HARDWARE)
000342 ggn Pgthbu
003366 CMP .RCX, .AC cuzcx REMAINDER
BEQ A :SKIP IF OK
HLT+3
003360 CMP .nox,.no - CHECK QUOTENT
EE$+3 LY *SKIP IF OK
002316 000354 .SR2: CMPB SR}, TEMP cmmsmmsmmmm
BEQ L4y’ :SKIP IF
HLT+3
- DIV RANDOM EXERCISER MACYl1l 27(732) 21-JUN-76 13:39 PAGE 11
RESULT ~ HINUM
SCOPE : CALCULATE NEW RANDOM DIVISOR
002006 002024 MOV LONUM, ARER :GET MG
002002 002020 MOV HINUM,RREA+2  :GET AC
001772 MOV LONUM, . MQ :LOAD MQ (SOF TWARE)
001770 MOV HINUM! .AC sLOAD AC (SOF TWARE)
001534 JSR PC, RANDOM :GET 1 RANDOM NUMBER
001756 002000 MOV LONUM, AREA+Y  ;GET DIVISOR
ggé;su MOV LONUM’ :LOAD THE DIVISOR
44 JSR PC,DIVI] 1OIVIDE
003264 MOV AL, .ACX
003262 MOV .MQ. . MQX
001720 001736 MOV sLolx, LAD :FUDGE LRAD
l»!i*!ill!l*i*liil!ilnll!*INIllll*!**l!l"li**l!l***!***!i*l*i*****!*i**!
s TEST S LONUM HINUM 7/ NEW LONUM
!iil!!!i!!l*!ll*litilliil*ll*l***Il*liINI*l*!i***li*il*!*l*!****l*li*
001742 (ocx: MOV RREA, .M :RESTORE MQ
001740 MOV ARER+2, . AC nssrons AC
001736 DIV PREA+Y IVIDE
000200 JSR PC rLoa
BR .SR3
003224 CMP .ACX, .AC s CHECK AC
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523 001746 001401 BEQ lHUl

€24 001750 104407 HLT+7 :REMAINDER WRONG
25 0017 8857 1 003216 CMP MQX, .MQ ' CHECK QUOTIENT
o6 0017 BEQ RYI
§2? 001760 104407 HLT+? : QUOTIENT WRONG
S28 001762 126767 002154 Q00212 .SR3: CMPB  SR1,TEMP : CHECK STATUS
€29 (01770 00140; BEQ L4y
ggg 001772 10940 HLT+7
MAINDEC-11-DCQKA-C MUL - DIV RANDOM EXERCISER MACY!l 27(732) 21-JUN-76 13:39 PAGE 12
DCGKAC. SRS T BIT AND LOOPING
ggg 001774 104000 SCOPE
E34 001776 005046 CLR -(B) ;CLEAR TRACE_TRAP
£35S 002000 (32767 010000 175562 BIT #SW12, SWR :RUN WITH TRT? xSW12%
€36 002006 001010 BNE 2$
€37 002010 005167 000170 COM TRPB
538 002014 100005 8PL 2%
€39 002016 0S2716 000020 BIS 829, () sSET TRACE TRAP
g0 00 N12746 001060 MOV 2G0, -(6) :JUMP TO START OF TEST
S4l 002026 000006 RTT
S42 002030 012746 002036 2s: MOV SRTIX, -(6) s JUMP TO START OF TEST
20 oSk 000009 001606 RTIX 555 COUNT NUMBER OF PRSSES
?:qs %58"?&3 8‘1{?’57 8?88% 8 MGV cnt acoxsp' ay !’
S46 002052 032767 000177 001572 BIT 0177 CNT -CHECK FOR MULTIPLES OF 200
€47 002060 0Ol4 BEQ
€48 002062 000167 176772 DOIT: JNP co - RERUN
S49 002066 032767 002000 175474 BIY #2000, SWR
€50 002074 001372 BNE oo:r
SS1 002076 005067 001550 CLR
€S2 002102 112767 000007 001550 MOVB UBELL .TYPE s TYPE A BELL
E%ﬂ uoaixg uogouq 833333 ;555 qa RD GET MONITOR ADDRESS (IF ANY)
555 3851§0 861388 BEQ gc -
€56 0021z2 000005 RESET
557 002124 004710 SENDAD: JSR 7,00 +CALL THE MONI" R
€58 002126 000240 NOP
659 002130 000240 NOP
S60 002132 000240 NOP
ggé 002134 000167 176720 AGRIN: JMP GO s RERUN
563
664 002140 113767 177776 000034 FLOW: MOVB  28177776,TEMP  ;GET THE PS BITS
C6S 002146 042767 177760 000026 BIC 177760, YEMP
S 002123 332767 000002 000020 BIT 82 TENP'
567 0021 1003 BNE EQZ
S68 002164 062716 000002 RDD 82, (6)
c69 002170 000207 RTS PC
€70 00217 273; 0000i4 000002 EQZ:  BIC 814, TENP
E;é RTS PC
5§73 002202 000000 TEMP: O
S74 002204 000000 TRPB: O

HQIM)EC;&(I:-DCOKR-C MUL - DIV RANDOM EXERCISER MACY1l 27(732) 21-JUN-76 13:39 PRGE 13
DCGKRC. SCOPE ROUTINE

S75 002206 032737 004000 177570 .eMT: BIT #SUW11, J¥SUR ;KILL ITERRTIONS

676 0022i4 001053 BNE SAVLAD
577 ggsaég 005767 176556 1T IC NT
578 222 001445 BEQ ICINT :BRANCH IF FIRST




thEPRINTS

605 002364
606 002370

MRINDEC-11-DCQKR-C MUL - DIV RANDOM EXERCISER
ROUTINES

DCGKARC.SRC

607 002372
608 002400
609 00e402
610 002410
b1l 002453

oo o,
Pt Pt Pt Pt Pt Pt Pt P
OONTTNLWMn

&U‘O‘md‘

oo

WO
£

— — e ——

032737
031047
026767

040000 177570
00l4e4 176536
001404
020000
003202
001362
001510

003226
176472

177570

016703

-AND SUPRESS LERDING 2ERO’S
800004 002316
177570

176434

001266

ERROR
002000

000007
003660

032737
001405
112767
000004
005767
001402
000167

011667
005267

001250

000422
00la24
000001
000010
000g4e
000042

020000

0coo4l
001206

175070 1S:

000002
000001 0oO000

001034

NOTY:
ICINT:
SRVLAD:

176422 KIT:
001274 OVR:

177570 .TRP:

001234 ET:
000412 NOH:

TYPE
TST
8PL
HALT
CLR
MoV
MOV
RTI

INC
TST
BEQ
MOV
RTI

MRCY1l 27(732)

BIT
BEG
MOVB
TYPE
TST

80 busie

T}HES ICNT

ERCNT
ICINT
ISH13 J#SKR

ERs
ERCNT, TTY
PchgﬁiNTS

E
tCNT, TTY

.42
S#SLR
.44

ERONT
81, ICNT
(63, LAD

ICNT
LAD
SAVLRD
LAD, (&)

OEHIO , JESWR

BELL,.TYPE
TYPE
tncm
.+b

NOHERD
(6),HLTAD
ERRORS
81,3841
£10, ERRORS

Ji#42,R0

-Ké%L ITERATIONS
* DONE?

:BRANCH IF NOT

s ANY ERRORS?

: INHIBIT TYPEOUTS?

- TYPE ERCNT IN OCTAL

:AND SUPRESS LEADING ZERO’S

:TYPE ICNT IN OCTAL

; ASCIZ <15 ¢12>
tHALT ON ERROR  %SW15#

;FIRST ITERATION
EEVE LOOP ADDRESS

;FIRST ONE?
;FUDGE RETURN ADDRESS
FIXES PS

[
’

2l-JUN-7& 13:39 PAGE 14

;BELL ON ERROR?
s TYPE A BELL
;CHECK FOR FIRST ERROR

; SRVE ADDRESS OF HLT
:COUNT THE NUMBER OF ERRORS
agTO RUN?

TOO MANY ERRORS
;NOT YET!

sGET_ADDRESS
:NONE??17%

:ZERO IT
:RETURN TO MONITOR
:SKIP TYPEOUT IF SET

; PUT ADDRESS OF INSTRUCTION ON STACK

sGET_THE INSTRUCTION
s TEST FOR MULTIPLY OR DIVIDE
:GOTO DIVIDE PRINT IF ON A 1




002520
00eSe4

002602
002608

000004
032776
001413
016703
004767
00000M
016703
004767
000462

016703
004767
000004
016703
004767
000447

003101
00000e

001106
00le3e
0031ee
001074
00lie2ls

001062
001204
003122
001044
001170

0000C0

SECO:

MRINDEC-11-DCGKAR-C MUL - DIV RANDOM EXERCISER
ERROR ROUTINES

DCQKAC. SRC

002610
002614

002624

00ck42

000004
016703
004767
112757

000004
016703
004767

’6
0O
016703

004767
000415
032776

001005
016703
004767
000404

016703
004767
000004

003060
001050
001152
0000“8

DIVP:

001026

000000

000030 DIVZ:

SECI:

PSOFT:

NOHERD:

MRCY1l 27(732)

TYPE
MOV
JSR
Move
TYPE
MOV
JSR
TYFE
BIT
8EQ
W

#2.3(6)
SeLO
LONUM, TTY
PC,PRINTR
ERZ
HINUM, TTY
PC,PRINTR
PSOFT

HINUM, TTY
PChSRtNTR

E

( ONUM, TTY
PC,PRINTR
PSOFT

ERID

ARER+2, TTY

PC,PRINTR
840, . TYPE
.TYPE
ARER, TTY
PC.PRINTR
ER2A
§9,9(6)
D1¢2

RRER+4, TTY

PC.PRINTR
PSOFT
$2.9(6)
SECT
LONUM, TTY
PC,PRINTR
PSOFT

HINUM, TTY
PckgRiNTR

E
SOX T
LERY
BEUBAINTR

e

E
SR1, TTY
PC,PRINTS
JER3B
"AC.TTY
PC,PRINTR
JERY
'MQ, TTY
PC,PRINTR
ERS
tewe, TTY
PC,PRINTS
(3L
(6),KLTAD
+6

ERCNT

; TEST FOR WHICH MULTIPLY

sTYPE LONUM IN OCTAL
: TYPE LEADING ZERO'S

s TYPE HINUM IN OCTAL
*TYPE LEADING 2ERO’S
s TYPE HINUM IN OCTAL
'TYPE LERDING ZERO’S

; TYPE LONUM IN OCTAL
; TYPE LERDING ZERO’S

2l-JUN-76 13:39 PAGE 15

s TYPE AREA+2 IN OCTAL
; TYPE LERDING ZERO’'S
s TYPE R 40

; TYPE AREA IN OCTAL
; TYPE LERDING ZERO’S

; TYPE ARER+4 IN OCTAL
; TYPE LERDING Z2ERO’S

; TEST FOR WHICH DIVIDE

; TYPE LONUM IN OCTAL
; TYPE LERDING ZERO’S

; TYPE HINUM IN OCTAL
; TYPE LERDING ZERQ’S

s TYPE .ACX IN OCTAL
: TYPE LERDING ZERO'S

; TYPE .MOX IN OCTAL
; TYPE LEARDING ZERO’S

; TYPE SR1 IN OCTAL
;AND SUFRESS LEADING ZERO’S

. TYPE .AC IN OCTAL
:TYPE LEADING ZERO'S

sTYPE .MQ IN OCTAL
:TYPE LERDING ZERO’S

sTYPE_TEMP IN OCTAL
:AND_SUPRESS LEADING ZERO'S
*RESTORE POINTER

:CHECK FOR SAME HLT




- p— - . -

MIINDEC-11-DCOKAR-C MU - DI
DCOKRC. SRC Tl

630 0030Ls2 000002

v
ERROR ROUTINES

MAINDEC-11-DCOKR-C MUL - DIV RANOOM EXERCISER MARCYLl 27(732)
DCOKAC . SRC NUMBER GENERATOR

691 003054 000000
£92 003056 000000
693 003060 205015 0u2012
e 003066 Qua440 0Sllee
625 003074 020072 020040
69% ﬁwx 01S 00s0le
697 106 020114 OS110S
638 003114 035122 0200M0
699 003122 0S4O040 000040
N g B

.
702 aoaxﬁ %2%’4 051101
703 0QJ3145 040 020040
708 003125 UOSOL; o40S1
705 003160 OM0SC7 DM
706 CN3165 N0 020040
707 003172 020040 020040
708 002200 000075
709 003202 1S Quevle
710 003212 1117 0eClel
711 00321 0s1tee
712 003224 000040
713 003226 052040 ON6S1)
74 00M ON7W0 052125
715 gggs:g 020106 000
;ig 003250 0058{5 i
718 003256 s
719 003264 0S3l)1 ouaéég
720 003272 OM7S'A  0S1
721 003300 020/24 080515
722 003306 020.10 0OM2See
723 003314 | 051516
724 003322 027122 (Go00N0
%g; 003226 0H7§63 020103

38%332 15 12
728 0O3™M2 036440 353390
729 00334 020040 020040
730 003354 0202
;%é gggggé 7117 046
e R
7 002376 (020040 02000
735 0SeS16 020118
736 0012 000
737 003413 Uég 005012
738 oo™

RANDOM

739 003420 010046
740 003422 01014
7vi 00324 010246
73% 003438 10446
743 00N 16700 000212
744 0034 016701 000210
745 003440 012704 177771

RANDOM EXERCISER MRCY1l 27(?32)

F 3

5 28
a8

i

28 ¢
§§§§§§§

o 2 [
=)
~N

b Yt e
R

2R 223 &
3

2RR2R
(IR 2

g
o
P

5 5 8

000

CRL:
ERNG:

El:
ge:
E3:
EY:
ES:

Eb:

RTI

.RSCIZ

p o]
w
O
-
~N

L[] .

DD
wnu
OO0

2B BB B
O OO0 >
el elall aliale
NN NN —NN

.RSCIZ
.ASCIZ
.RSCI2
.RSCIZ

.RSCIZ

.RSC12
.EVEN

BO2

cl=JUN-76 13:3% PRGE 16

<15 ¢12>¢12,“DIvV ERROR:  *

(ISrd12><12>"MR ERROR:  ~

[ ] / [ ]
«155¢12> (12> "“SOF TWRRE"
(iS5 ¢12> "HRRDUAKE™

- pPS="
(15 (12> <12>"ERRORS OCCURRED *

* TIMES OUT OF *

(U1

<15>(12>"SOFTWARE DIVIDE DOESN'T MATCH REAL ANSKER.

-0 = "
S der”.AC = *
® M ="

. LONUN = *

. HINUN = *

(S clar¢1ay

21-JUN-76 13:39 PAGE 1?7

RANDOM: MOV .AC,=(6) :SAVE RO
MOV .MQ. -(6) :SAVE Rl
MOV R2,-(B) :SAVE R2
MOV RN -(B) :CAVE R4
MOV LOMUM, . AC SET RO WITH LOW
MOV HINUM, . MQ CET Rl WITH HIGH
MOV s-7,R4 sSET SHIFT COUNT




96 0034w 00S002
7 003w4s 026300
748 003450 006101
749 003452 006102
750 0C34S4 00S20M
7Sl 003456 001373
752 003460 066702 000162
753 0034y 005501
7SN 0036 066701 0001SE
7SS 00472 005502
756 Q0347 062700 001057
757 003500 00SS0)
758 003502 00SS02
759 003504 062701 047401
760 003510 00SS0e
761 003512 062702 000006
762 003516
763 00320 005501
764  003Se2 81(1!:7 000120
% 003526 iDlB? 000116
% E55 fian
768 003536 012601
769 003540 012600
770 003SMe
771
77¢
77;34 011
ol S —
776 003556 00000M 003335
777 003562 010003
778 003564 00M767 000206
779 003570 00000M 003346
780 00357 01010;
;gé 003576 00476 lIlJl?'il
= BS o g
;g CD%{Z 004767 000160
2 Bl o m
787 0036eh 767 000144
788 003632 000004 003413
789 003636 000207
MAINDEC-11-OCOKA-C ML - DIV
NUMBER

SRR

i

RANDOM
GENERATOR

18:

EXERCISER

EFRORS:
TIMES:
AREA:

MRCY11 27(732)

256.

(e lo]mlo]

GIIF ¥ L

+* 4 -
.- w w w I'-

RECTER

W o 0

:SHIFT RO LEFT AND
'ROTATE CARRY INTO RI AND
!ROTATE CARRY INTO R2

:CHECK FOR DONE

:CONTINUE SHIFT LGOP

:ADD NUMBER TO MAKE X 129
:PROPOGATE CARRY

tADD NUMBER TO MAKE X 129

: PROPOGATE CARRY

:RDD LOW CONSTANT

:PROPOGATE CARRY

: PROPOGATE CARRY

1RDD HIGH CONGTANT

: PROPOGATE CRRRY

:RDD HIGHEST CONSTRRY
'REPRIME RO WITH HIGHEST DIGIT
i PROPOCATE CARRY

: RO

: Rl

<RESTORE R4

sRESTORE

:RESTORE Rl

+RESTORE RO

;TYPE 78) IN OCTAL
;AND SUPRESS LERDING ZERO’S
<TYPE .ARC IN OCTAL

: TYPE LERDING ZERO’S
;TYPE .MQ IN OCTAL
:TYPE LERDING ZERO’S

2l-JUN-76 13:39 PRGE 18

; TRAP ADORESS

; TRRP LOCATION

; RANDOM NUMBER 81
; NUMBER 2
; PRSS NUMBER

; ERROR COUNT

;LOOP RDORESS
;CHMRCTER TYPING LOCATION
; ERRORS ENCOUNTERED




D02

ggg 003676 00000Q 8
4 4
208 BI85 0
809 003704 000000 0
g{? 003706 000000 0
812 003710 01034 JI0T: MoV TTY, -(8)
813 003712 017603 000002 MOV Ry, 1T
21N 003716 105713 18: TSTB (TTY)
81S 003720 001406 BEQ 28
91; 702 165933 177566 MOVB  (TTY)+,3
81 1 177564 TSTE 38177584
818 003732 100375 BPL .4
553 003734 000770 BR is
82 17646 2s: MOV 2(6), ~(
) 833;33 RDD 82, 4(b)
gsa 003750 oafsas SQE égio,e(s
Bse D037 3 v
8% 003762 ONc BIC 8l TTY
82?7 ggg;;s 010366 MOV T1¢,2(6)
828 012603 38: MOV (6)4,TTY
829 003774 000002 RTI
MAINDEC-11-DCOKA-C MUL - DIV RANDOM EXERCISER MACY1l 27(732)
DCQKAC . OCTAL DUMP OF R WORD
830 112767 000001 000130 PRINTR: MOVB  81,R4S
?31 O u; PRINTS gfn h3§
E%S 253927 E99%$% 000115 MOVB  8-b,R4S¢
BN 10446 MOV RY,~(6)
835 o&gm 00N 124 MOV 838, RY
gg; 108014 gkns é;’
A AT 5. oRe o
33 ROL TTY
: ROLB  (4)
ROL 1Y
Mg ROLB (4
» o8 Bt Y
- e W)
* Y ?Enga m*g
. % 1STB A4S
- BEQ . +6
= gggggo BISB  #'0, (4)+
= 3637 INB R4St
e BNE 18
g 004124 cHP 838, R4
N M 0‘6
000060 HOLg 80, (%H)+
C (4)
004124 TYPE 38
MOV t6)+,RY
RTS PC
3s: BLKM M
ANS: 0
mal -C MUL - DIV RANDOM EXERCISER MACY1] 27(732)
DCQKAC . MULTIPLY AND DIVIDE ROUTINES

LONUM)
L ONUM)
HINUM)
HINUM)
HINUM)

:SAVE TTY
Y :GET ADDRESS TO BE TYPED
: TERMINATOR?

;LORD AND TYPE THE CHARACTER
; IS THE PRINTER RERDY

:GET THE NEXT CHRRACTER
8) :GET RDDRESS TO BE TYPED
;350 2 ?gsruz RDDRESS
) ;gg IT .+2?
:A00 2 TO THE ADDRESS
:BACK UP TO AN EVEN BYTE
:RESTORE ADDORESS
*RESTORE TTY
s RETURN

2l-JUN-76 13:39 PRGE 19

8177566

;SET ZERO FILL SWITCH

; SUPRESS LERDING ZERO'S
| ;SET COUNT

;SAVE RY

+SET POINTER TO FIRST ASCII CHAR.
; CLEAR FIRST BYTE

+ROTATE FIRST BIT

s CLEAR BYT; OF CHARRCTER
;ROTGT% BIT INTO C
{PRCK IT

:ROTA Tazr INTO C
*ROTATE BIT INTO C
:PACK IT

«CHECK FILL SWITCH
sMAKE INTO RSCII CHAR
s REPEART

;TYPE IT
:RESTORE RM

21-JUN-76 13:39 PAGE 20




¥ =

R} ZRREERISLAESR2EBRERERER

2

2RIRR g

DO WD OO DD DD
0 00 s P P Pom Pume G e e
WOV NLWN=O

8

L

EO2

; DIVIDE SUBROUTINE

oaiie 8o éuunv *HORD §
Bl BeRRee "WOR
DONI1Y4 000000 SINE: .WORD O
1 DIVI:  1ST R
Suich Bho05 e oiv
omisa 012767 000003 177762 ggg gg,sm
%1% 12767 177760 177750 DIVL: MOV 8-16., COUNT .SET UP STEP COUNTER
0041 7 17779 CLR SR
OOMI74 005067 177744 CLR SINE
004200 005700 1ST .AC
004202 100062 BPL .+6
105167 177734 CoM8  SINE
00M210 00SD6? 177722 STEP1: CLR 2 - INITIALIZE Z INDICATORS
Sacte D0o%d tt
16 ST .AC : CHECK REMARINDER SIGN
wmn; BPL +b
gg % 177711 COM8  2+1
ST R2 :CHECK DIVISOR SIGN
004230 100002 BPL .46
zg 105167 1777% corg +]
004236 105767 1776 TST +1 :=1 IF DIFFERENT, O IF SAME
DOuc4e 100403 BMI .48,
0042494 00S267 177666 INC 2 SET 2=1 IF SAME
004250 000261 SEC :SET C TOA 1
004252 006101 ROL .MQ :ROTATE AC AND MQ ONCE LEFT STEP2
OOM2SN oosxog R -AC
004256 106767 177654 1518 :STEP3
00+ 001406 BEQ +w
004264 160200 SuB AC :CUBTRRCT IF 2 = |
g 106167 177653 ROLB gxffu
: 105167 177647 COMB INE+]
004 76 000MG3 BR
004300 RDD nz -AC ADD IF 2 = O
004302 106167 177637 ROLB  SIAE+!
004306 767 177760 177624 CHP 8-16. , COUNT :CHECK FOR FIRST TIME THROUGH  STEPY4
004314 00I01M BNE STEPS
1-DCOKR-C MU - DIV gen MACY1] 27(732) 21-JUN-76 13:39 PAGE 21
.SRC MULTIPLY oxvmc xrc
004316 00S700 STEPH: TST .RC
004 00144 BEQ STEPB
00 106067 177617 RORB  SINE+]
00M 103404 BCS .+10. :IF C AND DIVIDEND ARE
00M 1%7 177610 1578 SINE
00N fnmo.}a BMI OF LW ; DIFFERENT. AN OVERFLOMW
004336 BR .+8. : HAS OCCURRED
004340 105767 177600 7STB  SINE
0044 | BPL OF LW
D046 00S267 177566 STEPS: INC COUNT
004352 001402 BEQ .46
O0M354 000167 177630 I STEP!
004360 005700 ST .AC :BEGINNING OF connscuon ROUTINE
004362 %ge BNE STEPY :IF THE REMAINDER IS ZE
004364 1 STEP10: SEC : SHIFT THE ouonsut ONCE




GRS
L
BRI

2

&

BRRPER

i 108

v

i

R RASSESSRLEES
%
ol

2

SELERRLLLLERRAFRAR g

3

BEIIIIAII
3

-DCOKA-C MUL
MLTIPLY

005067
005700
100002
o1
100002
10516

177E50

000002

177504
177476
177472

177463
177453
177454

17744}
177435

- DIV_RANDOM EX;RCISE
AND DIVIDE ROUTINES

127426
177417
177407

177403
177374

177362

000004

177514 CFLK:

ROL ) ; FILLING WITH “1*
MOVE  SINE,RS

ST R2

B8PL . #4

COM RS

ST RS

H* -+8¢

S "MG
8M] OFLW
BR DONX
ST MO
BLE BoNx
BIS 82,SR1
RTS PC
MOV R2, COUNT
BMI 46
NEG COUNT :IF THE DIVISOR WAS (+) NEGATE IT
CHP .AC, COUNT :IF THE SAME RS REMAINDER, GO
BEQ STEPL! : T0 STEP 1l

LRB  2+]

ST .AC :COMPARE THE SIGNS OF THE
BPL .+b : REMAINDER AND THE
COMB 2+ : DIVIDEND. IF THEY
TSTB  SINE : ARE THE SAME, GO TO
BPL “+b : STEP 10
cCoMB  2+]
1ST8  Z+}

BEQ STEP10

MACY1l 27(732) 21-JUN-76 13:39 PAGE 22

CLR 2

ST .AC :SET 2=1 IF REMAINDER AND

BPL "+6 : THE DIVISOR HAVE THE

COMB 241 : SAME SIGN

15T R2

BPL .+6

COMB  2+1

1ST8 2+

BNE . +8.

INC 2

éfg . MQ :ROD 2 TO GUOTIENT

ROL M0 :SHIF1 QUOTIENT LEFT ONCE
: FILLING WITH =0*

1518 2

BEQ _+b

gﬂue ’s‘?pf;m s SUBTRACT DIVISOR FROM REMAINDER

RDD R2, .AC :ADD DIVISOR TO REMAINDER

BR STAg

MOV RC,-(6)

MOV MQ’ .RC

MOV (6)4,.MQ

15T .RC

BNE .48,

BIS 84, SR]

3 At

BPL .+8.




RREER

887

0Se767 000010 177322
03S700

00100S

005701

001003

052767 000004 177304
000207 NXT:

MRINDEC-11-DCOKR-C MUL - DIV RANDOM EXERCISER
DCQKAC . SRC

SRERREERESSRSFR 880284

L T e I O e e O O T T T O ] Yy DY Wriny Ty s Uiy vy
o win/lelele/lolalele]
e e e s e Pt Pk Pt o P
LD NN LWN—-D

0Qu6H
004N
O04s Y4

00652

2%

:

MULTIPLY RND DIVIDE ROUTINES

s ar
ONE :

000000 CHEK:

00S067? 177770 MULL:

00S067 177264

00S0e7 177762

1

0=

00002
00S167
00S702
1002
00S167
01275'11'
%1011
005702

100023
010200
00S400

177726

00C241
005001
006000
006001
000MS1

022702 CNXT:

STePe:
177636

T

RTS

MACY11 27(732) 21-JUN-76 13:39 PAGE 23

MULTIPLY SUBROUTINE

BB RRCREERNRoNEs

B

MAINDEC-11
DCGKAC . SRC

1037 00S032 032701 (000001

-DCOKA-C

!
ns
105767
001406

MUL - DIV RANDOM EXERCISER

MULTIPLY AND DIVIDE ROUTINES

STEPS3:

JHORD O
JWORD O
.MORDO 0
CLR ONE
CLR SR
CLR CHEX
CLR .AC
ST MO
BPL .+b
COM CHEK
ST R2
BPL .6
COM CHEX
MOV 8-16. ,CONT
CHP 100000, . M0
BNE CNXT
15T R2
BPL STEP
MOV R2..AC
NEG Ny
cLC
CLR M@
ROR -AC
ROR MO
BR DONE2
cHP £100000,
grg STEP2
S "M@
BPL STEP?
MOV MG, .
NEG .AC
cLeC
CLR .MQ
ROR -AC
ROR -MQ
BR DONER
CLRB  ONE+]
BITB  8l,0NE
BEQ . +b
i
BEQ 4
coMe oué+1
TSTB  ONE+l
BEQ STEPY

MRCYL1 27(732)

BIT 8l,.MQ

;CLERR Z STEPL

;CLERAR RC

s INITIRLIZE COUNT

R2

;COMP ONE+l IF 2=]

;COMP ONE+1 IF Rl I
; IF THE LOW ORDER 8
;RS 2, GO TO STEPM

2l-JUN-76 13:39 PRGE 24

S
IT

000
IS

THE SAME




1061

F ERER SRR Ll

1080

S i

Bt G et Pt s e P et Pt (e P e Pt ot et e et Pt P Pt P s

87 R AR AR
3N FEROESERRRINNEERERERE

s s

001412

001011
005701
100403
052767
000167
005701
100003
052767
000167

il

000000
000C00

000001

177564
177556

177550

177777

000001
177432

176772

STEPY:

STEPS:
DONE2:

DONI:

Doe:

D03:

000001 176754 DO4X:
DOY:

177414

.RCX:
. MG@X:

.END

H02

BNE
ADD Re, .AC
BR 44
SUB R2,.Ae
ASR AL’
ROR M3
ROLB  ONE
INC CONT
BN STEP2
1S -AC
BEQ D02
ST CHEK
BMI DONI
15T .AC
BPL .48
NEG -MQ
ROC -ac
NEG -AC
BR o2
ST .AC
BMI .48,
NEG MO
RDC .RC
NEG AC
15T -AC
BEQ 003
CHP $-1,.AC
BNE DOMKX
15T .MQ
BN] .48,
BIS 81,5R1
JHP DONE
18T MO
g?% QIBQR1
TP DORE

0

0

MAINDEC-11-DCOKA-C MUL - DIV RANDOM EXERCISER MRCY1l 27(732)
DCGKRC. SRC CROSS REFERENCE TABLE -- USER SYMBOLS

RGAIN 002134
ARER 003666
R4S 004134
BRD 003544
BEGIN 00}
BELL

CHEK 004644
g:;T 003652
CONT QoD
ESENT 004140
DISPLR= 177570
DIvi DO4146
DIVL  00MiB2

655
364

g72

S61s
ggg gég. 433 4ss 480 S01# S02% S06# 817 518 519 64?7
832k B833#% 847% 848 851#* Bbes
386 401 404 7738
3548
552 609
9q7%  100I1® 1004% 1050
359#% SYM# 84S 546 oS1#% 7958
10178
100S%  1046#
B875# 903 915# 30+ 0% 41
S4S#
93 S08 8718
758

;ADD MULTIPLICAND IF M@ IS EVEN
; SUBTRACT MULTIPLICAND IF MG IS COD

;GO TO STEP2 IF NOT 16TH PRSS

2l-JUN-76 13:39 PRGE 26




DIVP 002610
0IVZ 002679
D0IT 002062
DONE 004606
DCNER %064
DONX S6b
DONI 005112
D02 00S1ie4
D03 005154
DOY 005166
DOYX 005160
EQ2 002172
ERCNT 54
ERNG %
ERRORS (C
ERID 00
ERIN 003101
ER2 003122
ER2A 003126
ER3 003132
ER3A 003145
FR3B 003152
T A
e D030
ER? 003226
El 003326
E2 003335
E3 003346
E4 003361
FLOM %ﬂuﬁ
GO 001060
HINUM 003650
HLT 104400
HLTRD 003054
ICINT 00”33
MAINDEC-11-0CQKA-C
BCAKAC. SRC CROSS
ICNT 001000
ITER 001250
KIT
LARD 003656
LOCX 001720
LONUM 003646
'P‘I.Ll 0O4EHE
o BBose
003040
NOTY 002332
NXT 004636
OF LM 004420
0K1 001164
ONE 004b4e
OVR 002356

629
BES
S48s

b46s
659
S50

367
754

Yo
=
S84

1074
10488
9748

10638

597#
618

699s

7068
707%

464
548

384
765%

Y4
30

S
6918
538s

102

bll 689+ 798
7998

489 820 Sous
(Y|

39 397 416 438 488 502
786 7948

427 Y4y Y7 450 468 471

V RANDOM EXERCISER MACY1l 27(732) 21-JUN-76 13:39 PRGE 27

Aot

&

NONoW
P

| O WD
0\08*-
WNOoO
- .

40S#
40S#
582

599+
517%

g1

9aSs

6874
5974
986
913
3874
39S*

s77

602e
603

73

4098

908s
930

1028#%

TRBLE -- USER SYMBOLS

S8l T ) S98% 602#
605 7978

oA oA AL %

429 4328 451 Y548 476 4798

9348
1029  1031%  1034% 1035  104u4#

474

503

SiY4

636

493

SG6

S517%

640

436

507

665

499

633




880+
3%
B876%

1020
9158

972
835

beM

472

S9l#

374%
S69%

66b%
783%

BYY
767

63

392#
886

1041
390%
858+
27
4YS4
898

413#
Q34*

1028%

549

CROSS REFERENCE TRBLE -- USER SYMBOLS

497

B33

PC =::000007 3498 365#
S05# S08#*
652# 6S7#
781% 784%
PRINTR 003776 634 637
778 781
PRINTS OON Sgg SQS
T 0027¢6 b ey
RANDON (003420 365 505
RTIX 002036 c4e CuYds
RO =x000000 3418 342
Re =700000¢2 3448 367%
762 767%
1010 1017
RY =7000004 3468 364#
834 835#
RS =7000005 3478 S23#%
SAVLAD 002344 576 9S8
SCOPE = 104000 3398 409
SECI 002716 660 bb4t
SE 002SE2 ggg' 6391
SINE 004 144 868 877%
=% 3488 354#%
SR1 o0M1Ye 371 377
8678 B873%
STEP1I 004210 8818 917
STEPIO 0O0v364 921 9S2
STEPI1 004504 X2 953
STEPZ O00M772 1009 1018
STEP3 00S032 10378
STEPY  00SOMG 1036 10428
005056 10468
STEP6 004316 90SH
STEP8 DO0ON346 904 06
STEPS 004430 S20 9388
STPS 04370 Q238 970
SR = 77570 3378 338
SuUi0 =¢C 3358 607
MAINDEC-11-DCOKA-C MUL - DIV RANDOM EXERCISER MACY1l
DCOKAC. SRC
Sdll = 004000 3348 57
S4le = 010000 3338 3%
SWi3 = 020000 3324 58S
SKi4 = ONO000 3318 879
TRD 003642 7918
TEMP 002202 425 448
TIMES 003664 58] 800
TLOC 003644 7928
TRPB 002204 537#% S74s
TTY =4000003 345 G88#%
671% 674x

B78#%

bBl#*

JO2
383#

571%

b9
859+%

648
8308

4R
S07%

410%
479
B99#
425

979%

1047

875

27(732)

528

b3b%
684#

386#%

b72%
874%

652
8324

741
901

433#

S00

S0c#*

436#
98e*

579

2l-JUN-76

Seu4#

640
774#

393%
S92

675#%
935k

657

746%
924

4S5#

907%

448
987%

S8S

13:39

S6S#

BY3*
777%

401
623

673#
986+

749%

480#*

909

Yol#
996#

S%4

PRGE 28

BY7%
780

$Ou»
b4+
bBo*

752%
957

483

912

472
1069%

607

S70%

6S1#%
783%

Yi7#%
6374

669

755%
969

742

923

486%
1073%

§738

6S6#
786#

440%
b4l
770%

672

758%
971

745%

8

497

bbl#
8l2

Hou#
b44x
775%

679

760%
1002

750%

528

665#
813#

48

J T

764

674

814




TYPE = 000004
4 004135
SENDRD 002124
= 005176
.RC  =%000000
ACX  0OS172
JENT 002208
CET 002414
JIoT 003710
MG =4000001
MOX  DOS174
(SRl DOiSe?
‘SR2  C0163D
'SR3 001762
JIRP 002372
JTRT 003840
_TYPE 003560
MATNDEC-11-DCOKA=C
DCGKAC. SR
DUP 35
780
NMBER  3S[4
PRINT 3518

SCOPEX 3518
SouMP

TYPEM

816
330s
670
865#
959#
KVl
312s

423

86)s

Pt pun
o
[ ]

321
314
552%

825#
853
673
881 #
3%
313s
426
Y7
879

49
10583

370

765

1006

1071
Yoo
4728
49748
5288
6074
7908
8583

B2b#
$87
676
88S*
i
3184
Y43
593
884

955
1059

375
466
756%
945
1063

Y35#
8758

369
510
768#
1013%
434%

609

827
$30
677
%
323#
446
SS4s
887

958
1068

384
482
762k
s
1022%

1065
442

376
S17%
780
1015#
448

610

kidc

893
680
889

3254
Y49
835
890

%1
1072

389%
4Y88#
764

969

459

381
825
893%
1019
460%

B4Y9*

MUL - DIV RANDOM EXERCISER MACYLl 27(732)

636
786
429

429
£91
609

639
451
451

674
649

643
476

476
684

CROSS REFERENCE TRBLE -- MACRO NAMES

64?7
Si4

774

65!

B39#
610
883
89l#

3274
467
ble
896
968

334
491
769#
971%
1039#
466

388%
681
922%
1021
469

650

21-JUN-76 13:39 PRGE 30

656

B41#
830
773
83s

3S1s
470
688
900
978

402
S04

974
104]#%
484 %

395
740
929
1024+
485#

798

661

843
635
776
QU4

358
473
7384
908
98!

415%
509
878
975%
1042
491

399
7H4%
932
1026%
49y

664

BYe
779
Q47

382
492
818
911
1000

Yib*
S18%
883

1048
509+

422
748%
963
1032
S10#

668

646
782
950%

385
435
831
916
1003

419
S19%
894+
980
1052
522

445
753%
65k
1037
825

671

6S0
785
9S1

400
498
846
925
1030

438%
See
897%

10SS#

4sb#%
754%
975
1043
671

678

BS3
7e8
953%

403
523
849
328
1033

439
678
01
938#*
10S6#
10778

469

757#%

976#
1054+
10788

681

481
759
985

1060

777




b . —— ——-

MRINDEC-11-DCQKR-C MUL - DIV RANDOM EXERCISER MACY!| E7l2£3£2 21-JUN-76 13:39 PAGE 32

DCGKAC.SRC CROSS REFERENCE THBLE -- PERMANENT SYMBOLS

RDC 753 755 757 758 760 763 1055 1061

ADD 390 483 S4Y4 568 752 754 756 753 761 762 822
RSL 747

ASR 1042

BCS 908 :

£EQ 380 382 385 398 400 403 420 423 426 Y43 446

492 435 498 523 526 529 SY7 855 578 S84 6L+

lggg 655 8IS B4 843 8% 906 916 2 952 98

BGT 562

BIC 65 570 826

BIS 833 834 973 982 987 1089 1073

BISB 850

BIT 53 54 549  S66 575 579 585 607 624 628 63l

BITB  6l6 1029

BLE 933

B 830 910 98 93 933 1051 1059 1068

BNE %@ 5% 550 S67 576 580 586 BI9 625 6P GED
84 872 304 30 %I 378  3\4 986 1007 1018 1038

BPL 53 595 BI8 879 884 887 913 95 M6 MY 955
1009 1020 1053 1072

BR 45 430 521 638 645  BSB 663 819 B3l 837 900
1016 1027 1040 1057

cLC 2 %4 1012 1023

CLR 35 405 534 551 597 82 746 B3 86 877 g8l

CLRB 836 838 856 44 1028

CHpP 357 384 402 419 Y22 Y42 445 466 469 491 434
687 823 853 303 941 1006 1017 1065
CMPB 425 448 472 497 528

comM8 880 885 868 899 947 950 356 959 1031 1034

Dlv 463 488 519

ENTY 339

HALT 313 5%

INC 602 615 689 750 89! 915 %2 963 1046

INCB 847 851

10T 330

JnP 328 S48 Sél 613 917 1070 1074

JSR 365 368 374 383 386 393 401 404 417 440 Yeu

557 589 S92 623 634 637 b4l b4 648 652 657
675 679 682 685 775 778 781 784 787

MOV 354 356 359 360 361 Je2 364 366 367 369 370
377 387 388 389 392 394 395 3% 410 Y11l Y12
435 436 438 455 456 457 459 460 461 480 481

825

Y43

608
1030

634

688
1047
958

91l

353

Se2

489
662

371
413
482

901

467
bl2
1033

659

751
1066
981

931

995

525

805
666

373
415
484

971

470

617
1036

1032

824
1000

970

996

S8l

S08
669

ars
433
485

1039

473

624
1049

lDBJ

853
1003

972
997

618

520
672

376
434
486




1) 502 803 S0M
588 891 598 599
661 665 668 671
764 765 766 767

828 834 835 858
MOVE ose SeH 609 643

MUL 416 433

NEG 40 1011 1022 1054
NOP 418 Y41 S58 859
RESET 556

ROL 748 749 839 841

S06
805
74
768
873
816

1056
Se0

843

s07
b1y
678
769
87%
830

1060

893

Ml

60
681
774
938
833

1062

834

MRINDEC-11-DCQKA-C MUL - DIV RANDOM EXERCISER MACY1l 27(732)

DCGKAC.SRC

ROLB g0 842 84y 898
ROR 1014 1015 1025 1026
RORB 907

RTI 600 606 690 829
RTS 569 571 770 789
RTT 541 S43 790

SEC 892 921

SUB 627 897 969 1041
TRRP 340

TST 379 381 397 399
305 919 924 927

1008 1019 1048 1050
TSTB 814 817 845 848

.RSCIZ S 633 636 639
73! 734 737

.BLKK 86l
.ENRBL 298
.END 1080

LIST 236 313 351 406

Sq4 607 739 830
MACR 351
MACRO 351

MNLIST 29 213 351 406

59y £07 739 830
JSBITL 296 351 406 429
-WORD 865 866 867 868

ERRORS DETECTED:
DEFAULT GLOBALS cenenmén 0

*DCOKAC , DCGKAC/SOL /PAGNUM/CRF =DCAKAC. SRC
RUN-TIME: 3 & 1 SECONDS
RUN-TIME RATIO: 136/12210.8

902
1043

859

458
929

1052
883

700

419
863

409
863

451
931

1044

874

5§77

932
1058
895

703

423

429

476
992

CROSS REFERENCE TABLE -- PERMANENT SYMBOLS

935

583

M5
1063
309

704

432

432

514
933

510 511
b2k 833
e84 739
777 780
974 975
855 923
822 965
el-JUN-76 13:
988
594 603
954 957
1067 1071
912 948
706 707
451 Y54
451 454
832 §7S

39

517
636
740

783
976

PAGE 33

b1l
977
951

709

476

476

607

Si8
g40
741

786
1005

686
980
960

713

479

479

739

S40
643
742

812
1010

871
983
967

71¢E

SIY

SiY

830

S4e
647
743

878
985
1035

725

517

517

863

545
651
744
821

883
993

727

832

X

55
B5E
744
827

88:1
100
729

575

578

e gt et e e R A CE———— —— — & am—
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