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PRODUCT CODE: MRINDEC-11-DCOKA-C-D
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DESCRIPTIUN s
i ABSTRACT
ms n:sr IS TO BE USED RS AN ISER FOR THE PDP11/45 MUL
AND DIV I uous IT TESTS THE DIVIDE AND MLLTIPLY WITH
2. REQUIREMENTS
2.1 EQUIPMENT

4.1

4.2

QOa

POP11/4S STANDARD COMPUTER

STORAGE
STORRGE - THE ROUTINES USE MEMORY 0 - 17776

PRELIMINARY PROGRAMS
MAINDEC-11-DCKBI AND DCKBJ

LORDING PROCEDURE
USE STANDARD PROCEDURE FOR RBS TRPES.

STARTING PROCEDURE

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

STARTING RDDRESS
THE PROGRAM SHOULD ALWAYS BE STARTED AT 200.

PROGRAM AND/OR OPERATOR ACTION
%: MEMORY USING RBS LORDER.
SEC 5.1.1) ALL DOWN FOR WORST CRSE
x L1 1y, 109 gex oo s
e T A .

wcu\n—

)
)
)
)
)
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155
} DESCRIPTION

ig 5. OPERATING PROCEDURE

;% 5.1 OPERATIONAL SWITCH SETTINGS

165 RUL 0. Div "BRO PRINT OUT ON ERGRS AND CONTINUE IN TeST.
16 (BELL WILL RING AT COMPLETION OF 512 PRSSES)

;g 5.1.1 SWITCH SETTINGS ARE:

i?l i : { ..... HALT ON ERROR

{ﬁ 3510000 Iud f%xmur

irs 5% =1 ceve. INMI & 1'%uou LOOP

i ~v... BELL ON 512 PASSES

{n

iax 5.2 SUBROUTINE ABSTRACTS

ig 5.2.1  SCOPE

iz T, Isgws LT
2 CeG S P
i Blors 2" LA TR 1 nare
i3

i§ 5.2.2 HT

i; s xm BIT nganémgu?usuua» ON A 1. WG, . WoGal.
ig 5.2.3

BIRRTFERSE

e WA ST

'r"IE" o RS EEE S e %“?
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6.1

6.2

8.1

B R RO MBI RE S SRR R RN

; DESCRIPTION

TRAPCATCHER
A ".42" - "HALT" SE IS REPERTED FROM O - 776 T0 CATCH
W% BREpeE 15 A FOrexPecTED RS GR
INTERUPTS WILL HALT AT THE VECTOR + 2.

ERRORS
IR T R

0 0
WITH SWI4 UP TO LOOP TEST,
PRINT GJTé

&
Z
W
3
2

ERROR PRINTOUT
THE FORMAT IS AS FOLLOWS:
DIV ERROR: 040000 000000 -/ 100000

ERRORS OCCURED 75 TIMES CI.ITPS: 400
S AR STETRC 0L R 18T, URETISL S0
W 85,05 A S g T RRAE LIS 1

ONLY BE RS QUT OF THE NFBER OF TRIES. THIS LINE WILL

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

STRCK POINTER
STRCK IS INITALLY SET TO SOO

POKER FARIL

10 Lﬁ ‘STMT M%Q&tm mnw%ﬂ THEN UP AT

PROGRAM DESCRIPTION

TH IS q TIPLY
i;;;s;s i J’%&S :%Jﬁﬂ i
"‘” '15«. oﬁ ch',‘g T4 U u. grwrmnﬂ

IN 70 BE LOOPED UPON
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MRINDEC-11-DCQKA-C_ MUL - DIV RANDOM EXERCISER

‘T
;C%IGHT
;s PROGRAM
s SWI TINGS
3 SWITCH
§ 10
: 11
3 1
s |
; M
s 15
.20
=14
.TRT
0
. 10T
340
.=30
LEMT
0
.TRP
i
.=5¢
0
.=200
JHP BEGIN
TYPE= 10T
Sili‘is 40000
1 1
1,
N= 1
SWR= 177570
ik
b
%‘ %0
.AC= RO
.m %
-
Trvs
RY= 7N
RS=
e, |
s 7

1972, 1976 DIGITAL EQUIPMENT CORP., MAYNARD,MRSS
BOB BRAIN

USE
: g CGPLETE
INHIB I TERATIONS
I T TRAP
L T TYPEOUTS
HALT ON m

; TRAP CATCHER AT 0 - 776
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O’ ERRoR 55 PG, TIMES 0T IN AUTO MODE

RANDOM
RANDOM

% WE IN RUTOMATIC MODE?

sSET PUSH DOWN LIST POINTER
i
]
]

2%5%%‘&}5 HINH FOR

;ERROR COUNT

,Hll'l.ll

-

mﬁ..m...
8

" oEdEbarEes

:ASE"LW

ww

1111

Cﬂ.CU.RTE RANSWERS

-DCQKR-C

u.u.-nm \ gw&

111111111

MAINDEC Sl%

)

RRER
TIPLIER (SOFTWARE)

BY MULTIPLICAN (SOFTWARE)

:
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MAINDEC-11-DCOKR=C MUL - DIV RANDOM EXERCISER MACY1l 27(732) 21-JUN-76 13:39 PAGE 9
DCQKAC.. SRC 1 LONUM X HINUM
Y06 ill!ll!!ili!lllillilll!lliil!lilll&!lllllllllll!&illlillllllll!llill
40?7 sTEST | LONUM X HINUM
:88 !lili&liiiillllli!illlil!!!lllillllil!!l&!l!ll*ll*!illi!ll!l!l!ll!li
001254 104000 SCOPE
ui0 12 8132-1 003666 MOV $AREA, RY sRESTORE POINTER
411 001 12467 003706 MOV (4)+, . MOX *RESTORE MQ
tus 001266 012467 003700 MOV (4)+ .ACX *RESTORE AC
:1.' 001272 011467 002644 MOV ), ém :RESTORE SR1
qis om% 016700 002344 MOV LONUM, . AC :LOAD MULTIPLIER (HARDWARE)
416 001 7 002342 MUL HINUM. .AC :LOAD MULTIPLICAN AND MULTIPLY
i Ei oy oo g o
..18 1314 003652 CMP .ACX, .AC sCHECK HIGH ORDER PRODUCT
420 1§ 00140 aeg L44 :SKIP IF OK
421 001 muuoﬁ HL
::g 81 gazgx 003644 CHP .MQX, . MO sCHECK LOW ORDER PRODUCT
i 11 1 gg R :SKIP IF OK
1 002602 (000EMO0 CHPB  SR1,TEMP CK STATUS REGISTER
ey oo suy sgiEcx sTame
427 001344 104400 HLT
428
i

rssr 2 HINUM X LONUM

431 '!llii!l§liiiiliil!§l! ERERLUTFE RIS EFEER AR SR SR
432 001 04000 SCOPE
433 001 1 MOV SAREA, RY ; POINTER
y 1 12467 14 :33 (4)+, . r&gx ;
Y 1 12467 (44 :
3 001364 011467 002552 MOV (4),5R1 nzsrons sm
438 0Ol MOV uxmn sLORD MULTIPLIER (HARDWARE)
439 gxﬂ % MUL kc sMULTIPLY
R - § L

001 003560 CHP .ACX, .AC sCHECK HIGH ORDER PRODUCT
3% 0014 as? i :SKIP IF OK
444 001414 . HLT+2
ﬁ -,- CMP .MQX, .MQ sCHECK LOW ORDER PRODUCT
e 001 E?re 4 sSKIP IF OK
m gi@ 002510 000S46 CMPB  SR1,TEMP coccx ;mrus REGISTER

{q Eo Y

tul

He
§§

EEEREAPRER0S

MACY1l 27(732)
T 7 LONUM

T
31-.!1.!0-76 13:39 PAGE 10

!ii!llilll!liiiilllllIi!llll!lililil!li**li*!!!il*liil*l**l*i!!lii*i

RESULT / LONUM

!llllllllll!lll*ll*lllililli!l!lll!llli*&illli*llil**illl!!ll***il**

2e8a%e%g

IRESTGRE h

INT POINTER
T RC

§ MG
;REST SR1




e

C71067 002152 DIV Lm RC ;DIVIDE BY MULTIPLIER (HARDWARE)

e b

463 001470
4EY4 %m @m 000440 JSR gc
Eg :’- 001?6? 003464 gna wx .AC ;g.t(elcxxnsmxm
i Bl e ’

00 003456 C MGX, .MQ sCHECK QUOTENT
470 001516 001401 BEQ R :SKIP IF OK
:g ﬁf% 1 * 002414 000452 .SRI Hhpg SR1, TEMP TATUS REGISTER
:m misaa mmmi g l%;:l o ;%S‘(I? »
4
:77 ;gg:&:ili!!*ll*;ggﬁt#l;l;:;ﬁ;*&**&!li!i!illl!!li*!!!!!!li!lll*i*llil
a 001 lilll!*ggg:gli**ii!l!i!illiill!*!i!**i!!!i!*!l!li!*l*i!li!i!illi*iﬁ!
480 mxg 61”270““ 003666 MOV JRY :RESTORE POINTER
?.Eé 81942 81 MOV (4)+,.MQ ;nssronsg

15 01 MOV (4)+ AC :RESTORE
& Biee B2 g R
] xg 81?427 8%12 MOV (4)+) . MOX 5%37 MQ
% 001 011467 002354 MOV (4),5R1 sRESTORE SR1
:g 8%53 %1. ; m gg gsuﬁwnc sDIVIDE BY MULTIPLICAN (HARDWARE)
43 i§ %?ég 003366 Eﬁr .ACX, .AC s CHECK REMAINDER

001 1401 BEQ R :SKIP IF OK
433 m% HLT43
R @M gggE

umgg 104403 HLT+3

1 655337 002316 000354 .SR2: CMPB  SR1,TEMP s CHECK smws REGISTER
4 001630 10403 i iSKIP 17

[

msca;é-ocam-rg ML - xvtm EXERCISER MACY1l 27(732) 21-JUN-76 13:39 PAGE 11
B muE g BT poumam YT M Mo oovisn
02 001 16767 MOV  HINUM,AREA+2  ;GET
503 001 12 1 i?? % L "33 .Loaoggtsonm;
& ;29 81534 JSR pé"ﬁgléon :k@“’, m&?
506 D0l Ole7e7 001756 MOV Loﬁm,ézmm cn o%;r‘l -

lli { ; 00325“ ngg o'"°§

%;‘1’3 812*27 1 001736 MOV if&:‘t.mo sFUDGE LAD

§ SEREIE 30036 000036 060036 36 036 00 S0 6 36 0608 36 0006 36 0036 36 0006 30 360 3600006 00 00 36 36 0036 360036 3600 3630 3600 30360036 3600 30 30 6 0 00 00 8

sTEST S LONUM HINUM / NEW LONUM
'*lllll!l!lll!ilil!**i*llil!!!lll*ill*llll*!illlliiiil*lii!lill!l!ill

focx: MoV
¢ oSus PR
J PC,FLOW

Z%,.m ;CHECK AC

NN LEWN-O

o st Pt s Do Pt Pt cd G

KEQEEE::UNHUNUNWNRURN
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% 002154 000212 .SR3:
1

DIV RANDOM EXERCISER
ING

175562

1

8
3

1

RTIX:

DOIT:

EEEI

76 AGAIN:

FLOMW:

5

JUUUUE

14 EQ2Z:

TEMP:
TRPB:

e R MW Ll

004000 177570 .EMT:
176556

BEQ '
HLT+7
MP . MOX, . MO
Q L4
HLT+?
CMPB  SRI,TEMP
BEQ
HLT+7
MACY1l 27(732)
SCOPE
glfn -(B)
T #SW12, SWR
BNE 2%
COM TRPB
BIE  830,(6)
ROV 860" 0)
RTT
MOV SRTIX,-(6)
25.1 #1.CNT
MGV cﬁt J8DISPLAY
BIT 8177 ,CNT
+§
BIT #2000,
35 DOIT
MOVB oam.!.rm:
"5‘ 42, RO
@o Sm?h
RESET
JSR 7,(0)
NOP
NOP
NOP
IMP GO
MOVB 8177776, TEMP
Eﬁ 177760, tEMP
E
ADD ca (&)
RTS
ais nP'a'
0
0
MACY1l 27(732)
BIT #5111, JuSKR
e
N
a@a 81 T

; REMAINDER WRONG
sCHECK QUOTIENT

; QUOTIENT WRONG
sCHECK STATUS

2l-JUN-76 13:39 PAGE 12

;CLEAR_TRACE TRAP
;RUN WITH TRT? #SW12%

;SET T TRAP
;JUMP TO START OF TEST

;JUMP TO START OF TEST

; COUNT NUMBER OF PASSES
;CHECK FOR MULTIPLES OF 200
; RERUN

; TYPE A BELL

~ ;GET MONITOR RDDRESS (IF ANY)

;CALL THE MONIT.R

;RERUN

;GET THE PS BITS

el-JUN-76 13:39 PRGE 13
;KILL ITERATIONS

;BRANCH IF FIRST




o810 Besir

5§79 002224 032737 040000 177570 BIT
5 hew R B
seé 7 001424 176536 TIMES, ICNT
; BGT KIT
ggg' 8553"0 001404 15T ERCNT
BEQ ICINT
00225 020000 177570 BIT #5W13, DeSKR
3 :‘:‘}i" "Eg
688 002266 363709 001362 MOV ERCNT, TTY
689 002272 76 1510 JSR PC,PRINTS
€90 002276 0OOOOY 26 TYPE ER7
591 002302 016703 176472 MOV foNT, TTY
{QtHPRINTS < AND wﬁgltmomc 2ER0’S o o
EE'I.‘ %5 %‘% 177570 15T S#SWR
e o
2R N B o [ B Pl
E% % 31%27 M M MOV (éi.mo
2.% 002350 000002 RTI1
2352 7 176422 KIT: NC ICNT
B fenr Miem  om B W
605 % W 001266 ngv LAD, (B)
606 RTI
MAINDEC-11-DCGKA-C MUL - DIV RANDOM EXERCISER MACY1l 27(732)
DCGKAC. SRC ERROR ROUTINES
607 N2 177570 .TRP: BIT #SW10, J4SKR
R R F‘ w s R e
10 1 TYPE .TYPE
Bls ﬁg Tuge Dle % - Ol tw'c
13 & Eg NOH: JWP !
14 7 MOV 't'?)"mnrm
IS 7 001224 INC ERRORS
§i p— I |
1 001206 CMP $10, ERRORS
bl BNE 1§
MOV 3142, R0
(3] BEQ 1§
& Iy
J (0)
% 175070 1§: g"T #5013, SR
o5 OV ) -(8)
627 s2,l6)
% 000000 $1.3(6)
pIlP

;KILL ITERATIONS

: DONE ?

sBRANCH IF NOT
:ANY ERRORS?

s INMIBIT TYPEOUTS?
sTYPE ERCNT IN OCTAL

*AND SUPRESS LEADING ZERO’S
:TYPE ICNT IN OCTAL

;s .ASCIZ <1S)¢12>
;HALT ON ERROR %SW15%

g%%&mss

;FIRST ONE?
EF?QEE ggTURN RDDRESS
’

21-JUN-76 13:39 PAGE 14

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

;SAVE RDDRESS OF HLT
sCOUNT THE NUMBER OF ERRORS
; .0 RUN?

:T00 MANY ERRORS
T YET!

'E o
GET SS
2919

D8R0, 17
;ﬁE'r'tmn 10 nouiton
;SKIP TYPEOUT IF SET

;PUT ADDRESS OF *NSTRUCTION ON STACK
T THSRINSTRUC 10N
ST FOR MULTIPLY OR DIVIDE

GOTO DIVIDE PRINT IF ONA 1

-
9
’
.
¥




000004 003101 wee DL

000002 000000 IT gE 3(B)
141 EQ to
167 3 1106 MOV LONUM, TTY

00
it B g

; TEST FOR WHICH MULTIPLY

sTYPE LONUM IN OCTAL
s TYPE LEADING ZERO'S

s TYPE HINUM IN_OCTAL
; TYPE LEADING ZERO'S

86370; %mm MOV HINUM, TTY
76 1216 JSR PC,PRINTR
000462 e BR PSOFT
1570; 001062 MOV HINUM, TTY s TYPE HINUM IN OCTAL
767 001204 JSR PC,PRINTR :TYPE LEADING ZERO’S
003122 TYPE ER2
16703 001044 MOV L ONUM, TTY :TYPE LONUM IN OCTAL
ooas@ 767 001170 JSR PC,PRINTR :TYPE LEADING ZERO’S
002606 BR PSOFT

MAINDEC-11-DCOKR-C - DIV RANDOM EXERCISER MACY1l 27(732) 21-JUN-76 13:39 PAGE 15
ocomcsaé mo:!’"éoumris

000000 DIVZ:

2

A8 SRS M B S S R S

DIVP:  TYPE ERID
MOV AREA+2, TTY

PC,PRINTR
40, . TYPE

oL}

Y
PC,PRINTR

.
DI

)
RRER+Y4, TTY

PC.PRINTR

B
3

3
3

st
:

in®;
. e

, e gy

+ 55303
PSRty
s HRFEF

3

; TYPE AREA+2 IN OCTAL
; TYPE LEADING ZERO'S
; TYPE A 40

s TYPE AREA_IN OCTAL
:TYPE LEADING ZERO’S

sTYPE AREA+4 IN OCTAL
:TYPE LEADING ZERO'S

sTEST FOR WHICH DIVIOE
sTYPE LONUM IN OCTAL
:TYPE LERDING ZERO’S
sTYPE HINUM IN OCTAL
:TYPE LERDING ZERO'S

s TYPE .ACX IN OCTAL
tTYPE LERDING ZERO’S

s TYPE .MGX_IN OCTAL
:TYPE LEADING ZERO’S

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

RS o

HYPE (ERoING 22R0"s

}AND. SUBRESS LEADING ZERO°S
smSTW

ICHECK FOR SAME HLT

i
|
|
|
|
i
|




690 0030s2 000002 RTI

BO2

mc&—ocwa %T?&’SM EXERCISER MACYLL 27(732) 21-JUN-76 13:39 PAGE 16

- 89 &7@:
g 111 ER1h:  oRsciz
e Bii ERo -
£35
6 ERIN:  .ASCIZ

&E::o 4

At

F
- RECHS

PRE

-
A

L 4

tRY:

SIHIFAPENS 88

0 . .RSCI
:.:.: 1 ERS: ASCI
03 00 §§i§§z ERG:  .RSCIZ
4 i
?;‘ gSiSOE ER7:  .ASCIZ
b mes T3t
71 ONC
7 :;;3
Eé; ; 020076 E1:  .RSCIZ
03 OMISO! E2:  .ASCIZ
gifj : .RSCIZ
g G0 GwSl0 ES:  .ASCIZ

00s012 000 E6:

BN

(1S ¢12><12>"DIV ERROR:  *

(1S)<12>¢12>"MUL ERROR: "

L] x L J

(157¢12> ¢12>"SOF TWARE™

€iS) ¢ 12> “HARDWARE™

- peem |
15 ¢12><12>"ERRORS OCCURRED *

“ TIMES OUT OF *

(}si(ls) ‘
<15)<12>"“SOFTWARE DIVIDE DOESN'T MATCH REAL ANSWER. *

Loc =
ASUD*.AC = *
- M="

- LONUM = *

- HINUN = *

US> <12

m&w- thgﬂlgﬂ MACY1l 27(732) 21-JUN-76 13:39 PRGE 17

FE33333

Rn® ISV Al

Ao 6] IEVE R

LoRM. 138O MITH L
u?ﬁﬂﬂ':ﬂﬁ sSET =? ugru u?"
P?,ﬂ ; SHIF




2 000162
| 000156
700 001057
1 047401
32 000006

000116

e
-
|‘| = l‘l.‘|
(AR NN [N 14 4 4%
>
LR
‘ul e

e

- O
~
A

e

»>

$ 4+ 4 454 . + 4 . + ¢4 + 4 4 S 4 4 4 4 4 4 4_4 4 4
tmt N . + + tmtmd 1) .¢¢.¢,‘..I. Py
N ¢ tadralnalratals, r“r‘r:r AR NN :1
+ .

R

-:-

I -11-DCOKA-C MUL - DIV RANDOM EXERCISER MACYll 27(732)
DCaae. RAvOOH

70

18:

s EnEon Eon b e L L

Rz2y
o
n

PRES

RY

1§
LONUM, R2
.M
HINUM,

—
-
L2

3R
=
RENTEE

et Nt st S
* >

33"2 SeeTexD:

3
3

.m
X
5

2
3

3:
3

ERTE

B,

Biﬁ‘aﬁ
., B3

2%

.
b bttt ekt i A LA I TR T T T TR T Y
. . . ipe . ' . e

D SIPRESS LEADING ZERO'S
HYPE LEROING ZER0"S

{PE LERolNG ZERD'S

s Lo e

S g

el-JUN-76 13:39 PRGE 18

GENERATOR
B | i
.
%, : OCATION
- sMQ (MULTIPLY) v R
E BB .., MR




===

D02

E 2 Egi %g:“::i
:'5‘2 TVite
;:‘:T’ %Ea g‘&;"#v ;%?%ang 10 BE TYPED
niie e*%s..m 197,800, TYPE ThE cHiRACTER
g' ;GET THE NEXT CHARACTER
b esmg;;j’ 8 PR ™
. B i g%‘i fal®

w%‘%m&'u{‘hp”&’ RANOOM XERCISER MACYLl 27(732) 21-JWN-76 13:39 PAGE 19

7 000001 000130 PRINTR: MOVB  #1,AS :SET ZERO FILL SWITCH
PRINTS: ‘ ING ZERO'S
m 000115 %ﬂ ,R4S+] :SET
MOV RY,=(B) :SAVE
004124 MOV %.m ; PO}N%TO FIRST RSCII CHAR.
28 :no ATE )
18: (4) ;
ROLB H}' B rm
% m w an INTO C
28: ROL m w BIT INTO C
m (4) ’
° k3
_ % sCHECK FILL SWITCH
8 {-m sMAKE INTO ASCII CHAR
5 1 ;REPERT
004124 JRY b
000060 % :; ($)+
004124 : T
R% go,m :%0& R4

R B R A e
mc-s“ T%Y&Dwmg' MACYLl 27(732) 21-JUN-76 13:39 PAGE 20
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000003 177762
177734
177722

177711

{7780

177666
5767 177654
{77
1770 17720

177617
177610

177600

1 177780 DIVL:
177746
1777

quges

*E Casea

STEP8: INC

EO2

e
2INes
+8

g?nc

e

; DIVIOE SUBROUTINE
G 148 §
SINE: .WORD O
DIVI: g.g Bf\n.
e porm
MOV 8-16. , COUNT
CLR SRl
CLR SIN
ST .AC
BPL 46
CoM8  SINE
STEP1: CLR 2
g
s
BPL ¥
o8 &l
HI .+ L ]
N 2
&
.m0
o E
T
Q RILR
ADD
o
BNE

S
.+10.

STEPI

8

STEP9

;SET UP STEP COUNTER

; INITIALIZE Z INDICATORS
; CHECK REMAINDER SIGN

; CHECK DIVISOR SIGN

;=1 IF DIFFERENT, O IF SAME

;g =#IFSHE

3 ORI

;ROTATE AC AND MQ ONCE LEFT STEP2
;STEP3

;SUBTRACT IF Z = 1

sADD IF Z2 =0

;CHECK FOR FIRST TIME THROUGH  STEPY

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

;IF C AND DIVIDEND ARE

: DIFFERENT, AN OVERFLOMW
: HAS OCCURRED

5?,5%@1%3' oomgnon ROUTINE
; SHIFTTE GUOTTENT once




g
S5
&

177580 STPS:

2

177514 OFLM:

BRSSO RS SRS
3l B4 i

o 1T45454T + it Vel e Gt ¢
N t# Ll WJalla W 1
aalla e

STEPS: MOV

s
e

Y

N
O
n

g
- -

P

b

$ FILLING WITH "1

: T0 STEP 11

;CONPARE_THE. SIGNS OF THE

; BTVIoeRD: 1P THEY
: ARE THE SAME, GO TO
s erP l

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

S78533 BEBLRA AREERagRagRas

4

;SET Z=1_IF REMAINDER AND
3 TI-ED%V! HAVE THE
SAME SIGN

;ADD Z TO QUOTIENT
sSHIFT TI ONCE
: ufmm bﬁ'ﬂ 0=

; SUBTRRCT DIVISOR FROM REMAINDER
;R0D DIVISOR TO REMAINDER




1

fof3d

0Se767 000010 177322 BIS
1ST R%
ﬁ NX
S .
NX
000004 177304 Bl #4,5R1
NXT: RT PC ;
mc&m—c H& -n%v RANDOM EXERCISER MACY1l 27(732) 21-JUN-76 13:39 PAGE 23
. MULTIPLY DIVIDE INES
3 MULTIPLY SUBROUTINE
ONT: .
ONE: %
CHEK: .WORD
MULIL: 8:3 ;CLEAR Z STEPI
CLR
ﬁ sCLEAR RC
COM

Bt Bt B et Rt R Bt Bt BB Bt Pt B o o2 Bt B B B B Do

J e R Y Yy e e O o S el
R AT EIR

;

DCGKAC.

G PR TR
DD TN £ =B
. ‘ $T4547 B 4= 4"

-
-

s INITIALIZE COUNT

£ bl
'3-4

5

T S R o P A L B

ae;;ga?%gzyz
8 1
R

gih'a

080T 173
80001

4

Py
‘g
[y

;COMP ONE+1 IF 2=l

: ONE+]1 IF R1 IS ODD
;Asﬂichw BIT IS THE SAME
RS 2, 10 S

=
— B
5*0 .
Ll ond

M&T&Y.H%VDWM? MACY1l 27(732) 21-JUN-76 13:39 PRGE 24

032701 00000 STEP3: BIT  #1,.M0




B0 et Dt Bt Pt o Bt B Pt P e Pt Pt ot e ot B Bt ot B ot Bt Bt s e e

1080
DCARE. SRt " ChosS REFERENCE

1
- DIV
555

s Pt Pt P Pt P s s Pt P Pt Pt P Pt B0 P
PR3 22 AR 222220
- . 4 N
AR RRRAR
v~ 1 ’

B

SoplaEgR

Eo

s s

SRS SO RRRS

176772

4 176754 %X

18

8 3

753 333L95%

BxakazaRanaas838a08 &

B85

£

%ﬁo

-
w

LD T T L DL
gl

433
BY7#
YoM

1801 100w
84S

915#

871s

aﬁﬁ%
3 383

n

3

e

4SS

480
8Six

SS51#

;ADD MULTIPLICAND IF MQ IS EVEN

;SUBTRACT MULTIPLICAND IF MG IS 00D

;GO TO STEP2 IF NOT 16TH PASS

BERC@MI 27(732) 21-JUN-76 13:39 PRGE 26

£ TRaLE
S6

S0l# SO2*  SOe# 517
gecs

7958

M1

S8

519

647




DIve 629 G468 102
1 BES 6508 -
001 Sigs  £20
308 1 1074
1006 1 10488
1 758
1 1 10588
1 1 10638
1064 10718
10748
1 10738
az =3 H
ERCNT 8 §97¢ 611  689% 798
Zéia blee 68 79
gh%‘s s
N B30  E%#
ER2 65 g2 6o
s
676 s
ERY 6 7068
g , 707
E %. 7138
o s
£3 7598 779
£4 is 782
Ll B
oM 1 417 W4 489 520  SGus
60 001060 348 40 S48 Sbi
HINM 003650 . 3%7 392 397 416 438 488 S02 SO4 636
7a 74 e e 7eu
HT = 104400 ogﬁmmwmmmmm
HLTAD 003054 Bl4x is
ICINT  00233% g4 5988

m&%ﬂlﬁ - mR!V %EERC@ 1 27(732) 21-JUN-76 13:39 PRGE 27

g9l S96# b02*

g

8

23
pe 3
8

60S 7978

CERCEE R B T e Bl e

429 4328 451 YS4s 476 479 SIM S17s

% o

1028% 1029  1031% 1034% 1035 1044«

L ]
—
~
-

ERESSRETRNTS o
i
3

# &
2 &




PC =%000007 3498
S05#
g52%
781#%

PRINTR 003776 b4

i S

RANDON e0 365

RTIX 002036 S4e

RO  =x000000 3418

R2  =%000002 3448
762

1010

R4  =%000004 §§&O

SAvLa0 " Doaea 'y

gg%%gos éﬁggzg g;gl

% 632

SER 003056 6928

SINE  DO4I44 8684

SP  =%000006 3468

SRl 004142 37;
8678

1_ 004210 gels
lg 9218

[ Sy S A,
= =

ggs.
P
2

S0 :l‘ §§

MIFII?&% %%@L@s MCYél 27(732) 21-JUN-76 13:39

952.
1613

&
&
A
)

5748
S88#
b74#

368%
S20*

bbe*
787%

b4l
739

SSu#
373%

1638

387#%

e

B7%x

1020

9158

I74%
Sbg#

bEb*
789%

b4

§ &3 5 § B

Y13#
93Y4#

1028%

JOe
383
571%

[ e
BS99

B4e
6678

S07*

410#%

1047

386#

b7c%
B74#

741
901

433#

02*

Y36#
982

393%
S3c#

b75#
935*

657

746%

4SS#*

S07%

987*

ZZE 549 575 s79 58S

bay

472 .

S91#
678%

497

b33%
681%

b63b#
684 #

Sb4#

B40x
774%

S6S#*

Lkl
777%

4Ol»
ba3#

679%
988*

8 B3

S

PAGE 28

BY7%
780%

4O4*
B34#
bBo*

752%

483#

912

472
1069%

S70%

6S1#
783#%

417%
B37#
£ES#

669

755%
99

486#
1073%

5738

EsSE#
786#

Y40%
B4l#

672

758%
971

745

&

Eol#
812

Yeu4#
BH4*
775%

679

1002

750#%

B555#
813»

g B

674

814




TYPE = 000004
2 004136

SENDRD 002124
= J0S176

.ARC  =%000000

MI%C&%% RE RHOOH EXER%% MCYU e7(732) 21-JUN-76 13:39 PRGE 30

P
-

Bres s fom ot Goco

B e
.l:go
e % b
\D*f

g

a o
—
[V

s P

BaSEESASE & 8 ¥

639
41
674
649

643
476
476
684

827
$0
677

22;!

323

3

S17%

1015#

Y45

610

647
Si4

893

889

3258
449

W
1025#%
459

381

B893#%
1019
460%

b4

Sl

B39*
610
683
B91#

3274
467
bl2

g #

431

769%

971%
1039*

388%
681
922%
1021
469

650

656

BYl#

773

351s
470

978

$388

1041#%

% 23

1024+
485#

798%

6kl

BY3#

776

QU4

473

7384

98!

415

975%
1042%
49l

7H4%

1026%
494

664

b42

Q4Y7%

432
818
911
1000

Yib*
S18%

1048

Y22
748%
9%63*
1032
S10%

4395
83l
916
1003

419
S19x

1082
sa2

753%
965#%
1037

671

6s0

951

‘B EEE-
s8388

l

438%

B97*

1055#

4So#

1043#
671

678

R

#*

1

439
678
S01%
998#*
1056#
1077%

469

757%

976%
1054+

681

101




33
R

g 5328 8

mmm
a3 guo=

o
b bed Bed bd 04

£E% 3 23

SEEEEsy 3 e B

[ &)
8

g

33

8

1-DCOKA-C MUL - DIV RANDOM EXERCISER MACY1l E?lZ‘gi! 2l-JUN-76 13:39 PAGE 32
CROSS REFERENCE THBLE -- PERMANENT SYMBOLS

753 755

3 e

1042

308

380 382

432 495

€%  ess

1064

582

B w

535 546

Bl6 1029
310

88 ¥

588383 B39 330 B2 48 8

430
1027
964

405
i

& 48 5% 8 SUTRUUSBOREY BN BSF BS BY 38

#8838 L3 B8 SRREDY

|
1
i
|
|

757
S44

<
O

= s

st

758
Se8

o

PABRES3 B £ B 288

5 8 39885

h8 8RS8
&8

760
752

400
526
843

B4S

897

1028

Yoo

947

89l

917

634
775

763
754

403

1069
579
1081

S80
978

658

Y42

i

<0
(1]

1

o
S

1

$RRI

&
N

1085
756

420
547

1073

1059
586
984
913

663

746

445
1017

1074
401

B4l
781

364

459

1061
753

423
58S
916

1068

gég
819
466
1065

959

93

- 404

644
784

76l

426
578
42

469

1031

1046

417

648
787

367
410
461

762

443
584

431

1034

Y40

369
411
480

gze

446

£ 2

631

660
1038

955

881

44

4e4
657

Y12
48!

825

1030

634

688
1047

91l

S22

489

371
413
482

%01

467
612
1033

659

#

971

470
617
1036

1032

1000

3

S8l

669

433
485

1039

672

434
486




501 502 503
588 591 598
861 865 668
Y 765
B8 b:m e
MOVE 552 SbY 609
MUL 416 439
NEG 940 1011 1022
NOP 418 44] 558
RESET ;ss
ROL 48 749 839
MAINDE
DCOKAC. SRC CROSS REF
ROLB 840 gy42 B4y
ROR 1014 1015 1025
RORB 907
RTI 600 606 690
ooE o8 R
SEC 995 5&1
SUB 627 969
TRAP 40
ST 379 38l 397
905 919 92y
1008 1019 1048
1STB 814 817 845
.ASCII 701 717
.ASCIZ 594 £93 %
731 734
JBLKW 8Bl
CENABL 298
-END 1080
CEVEN 594 738
.LIST 2% 313 351
594 607 739
JMACR 351
.MACRO 351
MNLIST 2% 213 351
594 607 739
.REM 5.
-REPT 31 o -
gIT S%
- WORD 865 866 867

ERRORS DETEC CTED:

DEFAULT GLOBAL em:mrﬁ: 0
/PAGNUM/CRF =DCOKAC. SRC
CONDS

136/12=10.8

#DCOKAC
RUN-TIME: 3

: 361
RUN-TIME RATIO:

S04
599
671
767
8s8
649

1054
859

841
898
1026
829
789
1041

399

848

699

S06
805
674
768

873
816

i

843

902
1043

859

807
614
678
769
875
830

1060

833

1044

874

8 3

g

429

429

476

MG

620
681
774
938
833

1062

8s4

C-11-DCGKA-C MUL - DIV RANDOM EXERCISER MACY1l 27(732)
ERENCE TRBLE -- PERMANENT SYMBOLS

935

583

432

432

514

S10 Sl
626 633
684 739
777 780
974 975
8ss 923
922 365
2l-JUN-76 13:39

988

594 603
95y 957
1067 1071
912 948
706 707
451 454
451 454
832 §78

817

740

&%

PAGE 33

bll

951

709

476

476

607

686

960

713

479

479

739

871

967

71t

Si4

Si4

830

a8 3

1

725

517

817

863

2 8

727

729
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