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1. ABSTRACT
ng--99~

7H: KES-E EXTENDED MEMORY EXERCISER IS A TEST OF THE

“58*E "8 MODE" INSTRUCTIONS uHICH OURING YHE DEFER

CYCLE USE THE WORD FOLLONING THE ENfiTRUQTIQN T0 QBYAIN

YHE OPERAND. THE CAPABILITY OF EACH INSTRUCTION To

ACCESS EVERY MEMORY FIELD FROM EVERY MEMORY FEELD

THROUGH NONwAUTO INDEX AND AUYO INDEX, IS TESTED,

THE FOLLOWING IS A gIST OF THE INSTRUCTIONS IN THE

SEQUENCE THEY ARE VESTED.

I. DOUBLE PRECISION ADD (DAD,

8. DOUBLE PRECISION STORE (DST)

Co MULTIPLY (MUY,

Co DIVIDE (9V1)

IEQUIREMENTS

.99--99-999w

EQUIPMENT

PUP-B/E Paocgsson uxru AT kEAST 4K or MEMORY,
HEB-E OPYION. AND A TELETYPE ARE REQUIRED.

STORAGE

.QQOQQ'

LOCATIONS meme YHRQUGH 7300.

PRELIMINARY PROGRAMS
"g'--,---QP”-,,,’Q-

‘Lg PROCESSOR AND MEMORY RELATED TEST PROGRAMS. AND KEBHE

INSTRUCTION TESTS 1 AND 2 MUSY HAVE BEEN RUN SUCCESSFULLY.

LOADING PROCEDURE

YHE BINARY LOAQER IS USED To LDAD THE PROGRAM INTO ANY DESIRED
FIELD. REFER To THE BINARY LOADER DOCUMENTATION IF UNFAMILIAR
hITH ITS USE.



§TARTING PROCEDURE

tONTROL SWITCH SEYTINGS
.Gf-‘wg-Gfiguwow-QQQQ'PQ

sauna MALT 0N ERROR
531:1 NO HAL? 0N ERROR

Sfiizw N0 L00!

931:1 SCOPE LOOP (REPEAT PATTERN)

anzsg PRINT ON ERROR
SR2=1 ~0.PRINT 0N ERROR

5R3=a SEQUENTIALLY RgN Tgsrs
5R3=1 SELECT TEST ACCORDING to SRO-6.

5R3=1 SR4 an: sae
a a a SELECT DAD 1:51
a a 1 SELECT 05? YES?
1 1 a SELECT MUY 755?

9 1 1 SELECT 01v TEST

1 a e sszcv 010 AUTO INDEX was:
1 a 1 SELECT osr AUTO_INDEX rest
1 1 a SELECT HUY AUTO INDEX was:
1 1 1 SELECT 01v Auvo INDEX VEST

3R7gfl RELOCATE 1! SR! AND 8 ARE BOTH a.
SR7=1 HOLD IF

sasze SEQUENYzALLY CHANGE or I? Sfiaea
5R8=1 HOLD DP

5R9~11 STARTING DATA FIELD
{ONLY REAQ AT START TXME)

9 1% 11

on;

on
on

on

on

cars

on
onPPFFQQQS H+‘&fl}-‘}*QQ HEPSHGFG



STARTING ADDRESS

THIS PROGRAM STARTS AT LOCATION 5230.

PROGRAM ANu/OR OPERATOR ACTION
'“P.-'--Q.--"

a.-- .w--Qw--'-¢-u

RITH PROGRAM anoso IN cons PROCEED AS FOLLOWS;

t. INSURE TELETYPE 15 ONnLINE:

a. LOAD ADDRESS @290.

c. SET ANY DESIRED OPTIQNQ IN THE SR,

c. pness CLEAR AND conrgwua.

r. TYPE IN THE VALUE or 7H: HIGHEST MEMORY IN THE SYSTEM

FOLLOWED BY A CARRIAGE RETURN.
(EC. R FOR 4K. 1 FOR 8K ON up To 7 FOR 32K)

IF THE INCORRECT NUMBER HAS TYREQ, TYPE RUBOUT AND THEN

RETYRE THE MEMORY FIELD VALUE.

«org:

PJR A RORMAE PROGRAM RUN. LOAD THE PROGRAM IN FIELD R. SET SR To
RZRR AND PRESS LOAD ADDRESS. Now 557 SR 70 RRRE AND PRESS CLEAR
AND CONTINUE, AND RESPOND TO THE TELEYYRE wITH THE VALUE OF THE

RIGHEST FIELD FOLLONED BY A CARRIAGE RETURN *HE PROGRAM HILL
now ACCESS EVERY FIELD FROM EVERY FIELD. AT THE COMPLETION
CF A CORDLETE PROGRAM PASS, "KER-ENE" NIEL BE *VRED ON THE

TELETYPE.



gRRORS
aw..-”

ERRoR HALTS AND DESCRIPTION
”gm--09 uuuuu .u-qg-.--¢’.-qag

LDC

LOG.

LCM:

LDC

LOG

LDC

L0:

LOG

LDC

Lac

LOC

LDC

@225

0256

@343

@453

@563

@637

@746

lfléb

125%

1525

2411

2555

”any“,

THE SELECTED STARTING or In SR9.1$ WAS HIGHER THAN

THE HIGHEST MEMORY FIELD DEFINED on THE TELETYPE;

DOUBLE PRECISION ADD (DAD) INSTRUCTION FAILED}

DOUBLE PRECISION ADD (DAD) INSTRUCTION FAILED

usch Auraszwuzx.

DOUBLE PRECISION STORE (DST) INSTRUCTION FAILED:

DOUBLE PRECIsgoN STORE (DST) INSTRUCTION FAILED

USING AUTOvINDEX.

MULTIPLY INSTRUCTION FAILED.

MULTIPLY INSTRUCTION rAxgzo USING auroazNoex;

DLVIDE INSTRUC'ION FAILED.

03VIDE INSTRUCTION FAILED USING AUTO-INDEX

RELOCATION ERROR.

DIVIDE OVERPLOH IN SIMULAYXONa
NEVER OCCUR. (PROCESSOR ERROR,

THIS ERROR SHOULD ,m...‘

AUTO INDEX ERROR DURING EXECUTION OF

AN EAE INSTRUCTION.



ERROR PRINTOUTS

CAD TEST’S

QR ------- .

tAD TEST ERROR

IF Z 0F 1

M9 ADDR 3030

AC ADUR Baal

L

ORIGINAL E

To Be ADDED
SIMULATED 1
ACTUAL 1

AC

4776

3091
990%

@069

M0

5069

Sgflfl

flflflfl

60%;

EAD AUTO INDEX TEST ERROR

{F 6 DP 1

3230

3931

L

M0 ADDR

AC ADDR

ORIGINAL D

TD RE ADDED

SIMULATED 1

ACTUAg 1

AC

4776

3D01
DDDD

DDDD

M0

5900

3069
@QGB

00%1

IF

CF

”Q A009 3

AC ADDR

CRIGINAL

70 BE ADDED

SIMULATED

ACTUAL

NOTE:

INDICATES THE FIELD

INDICATES THE FIELD

ADDRESS IN THE DATA

SIGNIFICANT 12 BI?!

ADDRESS IN THE DATA

SIGNIFICANT 12 3175
ADDED.

YHE CONTENTS OF THE
A "DAD" INSTRUCTION.

THfi CONTENTS qr yug

To THE Ac AND no,

THE PROGRAM :3 x~,

"DAD" was ACCESSING.

FIELD YHAT CONTAINS THE LEAST
.

D? THE 24 317 HORD TD 5: ADDEDZ

FIELD YHAY CDNYAgus THE MOST
or TH: 24 BIT woap to a:

acczsrza PRIOR TO xssuxND

THO ADDRESSES To BE ADDED

WHAT THE RESULTS SHOULD BE}

WHAT YHE RESULT WAS.

THE ACYUAL MD SHOULD BE DDDD.



5.2.2 :ST TESTfiS
a”!

...... q

EST TEST ERROR

IF a or 2

MG ADDR

AC ADDR

REG

C(L)

C(MQ)
C(MQ ADDR)

C(AC)

C(AC ADDR)

3993

36%;

BEFORE DST AFTER car

a a

SEflE 3000

same

3991 3331
flfiflfl

£37 AUTO INDEX TEST ERROR

IF 1 OF 1

M0 ADDR

AC ADDR

REG

C(L)

QCMQ)
C(MQ ADDR)

CCAC)
C(AC ADQR)

IF

BF

VG ADDR

AC ADDR

BEFORE DST

AFTER DST

BOTH:

SEBE

3051

BEFORE 08?

Q

3250

3691

INDICATES THE F1

INDICATES THE F!

”an.”

AFTER DST

E

SESE

3fififl

3661
@660

ELD THE PROGRAM :3 IN.

ELD "DST" WAS SToRINc 1N}

ADDRESS IN THE "OF" THAT THE MO 15 TO BE swongo 1N;-

ADDRESS IN THE "or" THAT THE A6 :5 To 8: 8*ORED IN;

WHAT THE REGISTERS WERE PRXOR TO zssuch A "05$"

INSTRUCTION.

WHAT THE RfiGISTERS HERE AFTER DST

HAS EXECUTED.

THE CONTENIS or THE A5 A00“ snouLo BE swat:



5.2.3 NUY TEST'S
.ms--a9-vn

uuv TEST ERROR

IF @ DFQ

MULTIPLIGAND ADDR

L

ORIGINAL E

SIMULATED fl

ACTUAL B

uuv AUTO xnocx Yes? ERROR

IF 6 UV 6

MULTIPLICAND AQDR

L

ORIGINAg a

SIMULATED fl

AQTUAL a

1:

gr

yuLTIPLICAND ADD?

urpL

CRIGINAL

SIMULATED

ACVUAL

KOTE:

$060

HTPL AC MG 5:

4777 wage swan

$677 same @914
1577 5961 wa;4

336$

MTPL Ac M0 56

4777 69am SBEB

1677 saga @914
1&77 5661 @914

INDICATES was erLD THE PROGRAM :5 1N,

INDICATES YHE 'IELO THE MULTIPLXCAND 15 IN;

ADDRESS HHERE THE MULTIPLICAND
15 LOCATED.

THE MUL’I”LICAND.

CONTENTS OF REGISTERS PRIOR To ISSUING A

MULTIDLV INSVPUCTIONa

WHAT THE RESULTS SHOULD BE.

HHAT THE RESULTS HERE.

ACTUAL M0 SHOULD BE Sfiflfl.



5.3.4 31v TEST'S

Clv TEST ERROR

:5 w are

DIVISOR ADDR

ORIGINAL

SIMULATED
ACTUAL

DIVS

4777

DIV AUTO INDEX TEST ERROR

IF a DP 6

DIVISOR ADDR

ORIGINAL

SIMuLATED
ACTUAL

1:

:F

tIVISOR ADDR

tgvs

CRIGINAL

SIMULATED

ACTUAL

AOTES

3%69

L

fl

0

fl

DIVS

4777

AC

$377

4006
4fl61

AC

1377

4666

4E6;

M0

5955

3777
3777

no

4777

3777

3777

SC

60$5
6615

SC

aflifi
60:5

INDICATES THE FIELD THE PROGRAM :5 IN.

INDICATES THE FIELD THE DXVISQR IS IN.

ADDRESS WHERE THE DIVISOR XS LOCATED,

VH2 DIVISOR,

CONTESTS OF THE REGISTERS PRIOR to :ssust
A DIVIDE INSTRUCTION.

NaAT THE RESULTS SHOULD 8:}

WHAT THE RESULTS HERE.

ACTUAL AC SHOULD BE 4996.



7.0

AUTO'INDEX FAILURE

CA0: (05?): (MUY). 0R (DIV) AUTO INDEX TEST ERROR

1F 0 DPS

A116 SHDULD BE saw;

Alla IS swam

"SHOULD BE" 18 THE CONTENTS OF AUTO INDEX REGISTER 1a BEFORE

gXECUTING A EAE IN$YRUCTXON IN ADDRSS aflfl7,

"IS": IS THE CONTENYS OF THE AUTO INDEX REGISTER
AFTER THE EXECUTION OF THE EAE INSTRUCTION,

AOTE: Alia "IS" SHOUgD BE Safil.
SWITCH REGISTER SETTINGS Do NOT APFLY

To THIS TYPE OF ERROR, AN ERROR OF er3
TYPE wILL BE PRINTED FOLLOHED BY A HALT,
PRESSING CONTINUE {NOT CLEAR AND CONTINUE)
wILL ENTER A son»: Loop.

NISCELLANEOUS
”Q-uflqwcu---.

EXECUTION TIME

”q------.‘---‘.

AT THE CGHPLETION OF ONE COMPLETE PROGRAM pA55. "KEB ENE";
hILL BE pRINTED ON THE CONSOLE TELETYPE UNLESS SRZS1;
kHICH HOQLD ONLY RING THE TELETYPE BELL.

AMOUNT OF MEMORY
(TXME MIN:SEc>

4K 8K 12K 16K
@:2.5 0511 @125 0145

26K 24K 2§K 32K
1:15 1145 293a 3830

PROGRAM DESCRIPT!ON

SEE DESCRIPTION AT THE BEGIwaNG OF EACH YES? 1N THE
PROGRAM LISTING.
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/KLB-E LIE

7401

7691

7421

75fl1

7621

7521

77fl1

7431
7447

7‘03

7441

7403

7455

7407

7411

7‘13
7415
7417

7457

7443

7445

7573

7575

7451

7663

7665

t“LVPEH ”EMOQY EXERCXSEH ”AINDEC-flBuDHKFA-ivL PALia V141 31-AUG-72 22:49 PAGE 1

IATS~E EAE E>'€NDED MEMORY EXERCISEH “A?MDECI3”IDHKEAuAnL
x:CPVRXLHT 197- 1972, DtchAL E0U19MENT :0RP.. “AVNARD, MASS. 01754

IDRUGRAMMEP' : PDRTMILLER

/

IEAE EGUATE 5'A’CMENYSI

IBASIC MO!

:LAszvoei IEAE CLEAR AC.

MQL=7421 ILOAD no rwov Ac. THCN CLEAR Ac,
MoA=7561 /INCLUSXVE OP VHF HQ WITH THE AC,
CAM=CLAE MQL /CLLAR AC AND ”01
swvacA VOL /$NAP A: AND MG,

Acg=cLAa MOA ILOAD Mo INTO AC}

/MODE|

swAB=7431 /CHANGE To "8" MODE.

swsAt7447 ICHANGE TO "A" MnDE.

ISYEP COUNTER MODE "A”:

SCL37463 ISTEP COUNTER LOAD PROM MEMORY.
SCAI7441 /STEP COUNYER "OR” HIYH Ac.

/SYEp COUNTER. MODE "8"!

Ac5-7403 IAc 7-11 *0 STEP couwvcn YHEN CLEAR Ac;

IMUY. DIV. NMx. AND SHIFTS:

Muv=7495 IHULYIPLY.
DIV-7407 IDIVIDE.
NMII7411 INORMALIZE'
SHLg7413 ISHXFY LE7 .

A5RI7415 IAleHMETlc SHIFT RIGHT;
Lsn:7417 ILDGICAL Suer RIGHT;

ISUBTRACTXON. MODE "9" ONLYI

SAM=7457 IsuaTRAcY Ac VROM H0}

IDOUBLE PRECISION, MODE 8 ONLY}

DADa7445

US$97445

DPXC87573
gen-7575

09323745;

ICOMBINED DOUBLE fiRECXSXONa MODE "I" ONLY!

ngaDAO CAM IDOUBLE PRzCISION LOAD
DDZIDSY CAM

HAxNDEc~oo.DHKEA.A.L PAuzg V1l1 31-AUG-72 22.49 PAGE 1.1/K£8-E {AE EXTEVUED “EMORY EXERCISER

000$

09%;

nave

mama

0664

6905

none

mam?

@610

6011

0312

”$13

$014

6063

6091

6662

6005

6%04

60Q5

6966

6607

5214
6224

6234

6244

6201

7492

7¢34

@050

7590

7&‘0
7062

4577

4576

4575

4574

@000

anew

5001

mazz

BEEJ

9564

mans

Roam

same

0010
2009

5406

Mass

096%

3630

/EQUATE STATEMENTS FOR Paoczssnn 107:

SKONnéflflfi

IONsoflfll

{QFIOWBZ

SRQ=0803

GVF=bfifi4

Q'F‘OEUS

SGY=bfl06

CAF:bBE7

ISKIP :r XNTERRUPY ow. ANo TURN orr,

xvuaw {NTEIRUPY 0N:
/?URN :sznnupv opp,
xsxxv ow xwvgnnupr REQUEST}
xotv :NTERRUPY PLAos;
/stzonc I~TIRRUPY rLAcs.
stzp ON GREATER THAN FLAG}
ICLEAR ALL FLAcs;

/EQUAYE STATEMENTS FOR MEMORY EXTENSION!

R0F26214

R;r=6224
91816234

RM916244

CDF=CDF

IREAD DAYA FIELD
xficAo INSTRUCTION rlan;
IREAD :ernnuvv aurrca
IRESTORE Menonv rszn;
ICHANGE DATA szLo

IEfiuAYE STATEMENYS FOR cnzr Lxsrch.

HgT=V402

LAS=76Z4
IHALT.
IRIAD SWITCHES}

INXSCELLANEOUS EQUATE STATEMENYS.

OPEN=BEZZ

EQUAL37900

COHPLE?7140
RSH=7002

YYPE'JMS I
SPACEXIJMS I

‘YPEXIJMS I
INPJY=JMS I

“D

Z

JMP

2

3

4

5

INSTRU. OPEN

AITEST. OPEN

015

A112: OPEN

hill JHP I

A312: OPEN

A113. OPEN

A114- OPEV

IPIOGRAH HooxngaL2,
INOP

IONA OLL
IBYYE SHAH,

CUTYPE (TYPE A MESSAG:
[XSPACE /SPACE
CXTYPE
[XXNPUT

1

waLL CONTAIN I DADIOSVAMUYI 0R D‘V.

INSTRU



/K[8.[ {Ag [XYENJED MEMJRV EXERCISER

@015

@616

$217

@620

5921

@022

$923

9024

M625

OOZO

$627

mesa

OOSI

OOSZ
“633

9934

mass

Ovso

O03?

0040

3041

0m42

2043

6044

6045

5046

3947

@269

9271

0262

OPJS

@224

$235

@266

@237

2217

7211

9212

3213

9214

$215

7216

3217

722%

0600

9069

7000

@020

flawfl

@569

@600

mafia

5660

Nana

3002

nflflo

0000

5560

Nana

2060

“$30

”GHQ

$660

@006

7060

flflwo

@500

0990

$960

6660

OBOE

aflflfl

0290

6997

1377
3042

6224

3027

7694

0173
7104
7006

T932

4572

5224

3031

1030

3632

4776’

1226

A135:
AXIO’

A117:

.26

LKTOCK:

MQYOCKA

ACTDCKI

SCTOCK:

O’TOCK!

IFTOCKI

HIPLD,
BEGIFA
BEGDF'
IVVLDA

UF'LDA

Tznfi.
TEMPl.
YENPZ.
TEMPS,
YEMP4.
90'”!
COUNT:

NEXT;
ZERO:

SAVE‘CA
SAVEAIT

SAVACA
SAVLNK:

*0200

OPEN

OPEN

OPEN

OPEN
OPEN

OPEN

OPEN

OPEN

OPtN

Oer
OPEN

OPEN

OPEN

OPEN

OPEN

OPEN

oPtN
OFEN
OPEN
OPEN

OPEN

OPEN
6200

OPEN
OPEN

OPEN

OPEN

ISTART or PROGRAMl

STARTA OAr

TAO

DCA

Rzr
OOA

LAS
ANO
RAL cLL

RTL
0“
JH5 I

ngr
OOA
TAO

DC‘

JMS
TAO

IKEB-E EAE EXTENDED “EMORY EXERCISBR

O231

0222

@873

7324

$275

@226

$227

9236

9231

9232

@233

@236

0215

$255

@237

£24?

2241

9242

?243

2544

7245

“246

f247

7250

2251

7252

$253

3254

1255

Z256

7257

7142

1030

7620

5775’

7482

5270

4571

7%@@

1374

3042

7431

1170
3245

1245

7421

4557
7551

71a;

7575

7443

903%

7451

5252

763%

5257
4506

4565

4356

4564

7402

4572

IDOUBLE PRECISION ADO TEST (DAD)

CkL CMA

JMP

NAINDEC-HOOOHKEA-A-L 'ALifl V161 51-AUG-72 22.49 PAGE 1-2

avg-n“
_

[CLEAR 7H: NORLQQ
TOAOTOT IAooncss or rznsT TEST'
NEXT IsAv: THE TEST ADDR£°S

IVTNO THE FIELD WE’RF STARTXNG 1N-

BEGIF [AND SAVt TT
I'!N° THE 0‘-

cv IOAVE ONLY suzTcues 9.11.
INfi'R TOI

[STAR IN-

ascor /ANO Ssz TT;
CRSETDF lit? 0' EQUAL ’0 1'.

/StT "Tr! p" EOUAL.

IFFLD ITO THE I.

BEGDF ISET econ! EOUALo

OFFLD ITO THE SELECTED or.
ASKFLD IPIND OUT HIGHEST 7;: LD'
erLO xczT Hzcust TIELO JUsT DE'XNED IY USER.

MAlNDEC-IIIDHKIA'A-L PALAO v1¢1 31-AUGI72 22:49 PAGE 1-3

[CHANGE To 145 OONILENENT}
Occur [ADD BEG!NN:NG or To :T;

715 THE SEL‘CYED STARTING OF HIGHER?
SELTSY 7N0. SELECT A TEST ANO START.

ITHE szLEOTEO STARTING or :5 HTGHER
ITHAN YHE HTOH:5T PIELD JUST ozrxNeo.

IfltszLECT so or :s EQUAL TO on Lowcn

7THAN YHE HIGHCST VIFLD,
START /TO CAYCH "CONTINuc"}

/LOAD Aooncsszs sane-9777 or T3: OILECTEO OT H!TH
IA NUMBER EQUAL TO THE ADDRESS 0

IHHEN EXECUYXNG A DAD THE NUMBERS HILL CON!

IrnoM 3 AREAS,
/

I

I

SEED-37
4500-47

3503 57

77

77

77

ITHE SEQUENCE FOR DOUBLE PRECISION ADDITION HILL 9!

/TO LOAO THE MO NITH THE 248 CDMPLE MEN

zor THE OONTENTs or THE

sLOOATTON
FOLLOWING THE OAO INSTRUOTTON

/ANO THC Ac NTTH THE as
/LOCAYION «1.

/TO THE LOCATxON,

¢OHFLEMENT 07 THE CONTENTS ”7 THAT

THE LOCATION FOLLOWING THE OAO HILL SEQUENYIALNY CHANGE

xrnom axxx TO 4xxx TO BXXX AND THEN START OVER AcAlN HTTH t1

/HAS BEEN ACCESSED.

DADTSTI

DADM;

OADADR.

UADHkTA
3ADLOPA

JMS z

(DUAL
TAD

DCA

SHAB

TAO

DCA
TAD

MQL
JHS I

MQA

CLL IAC

DCM
DAD

OPEN

DPSZ

JMP
SZL

JMP
JMS

JNS

JMS
JM5 1

Hg?
JMS :

Hm

[LDCORE

TOAOAIT
NEXT

[360%
DADADR

DADADR

[8570!

.‘3

DADLOP

CSAVREG

[Swz

DAOERP

tauz

tRSETor

AN szT HTLL TAN: PLACC ArTzR 5776

ILOAO col: NTTH A NUMBER .

IEOUAL TO TH: AOORtss;
IADDRESS or THE NEXT TEST;
ISAV: 1T TOR A POTNTTR;
ISHITCH To «an «on: or OPERATION.
xoaTATN TH! TNTTTAL STARYING AOOREss-

IOF TH: DUFF”
IDBTAIN THE NUMBER IN OAOAOR.
IPLACE TT (N THE MG.
ISET OATA rszO TO ADD TRON,
ILOAD Ac uTTN OTMOT.
7A1 To Ac

ICHANGE AcAMO To 215 COMPLEMENY.
IEA: DOUBLE PRIC!$!0N ADO.
/Tuxs 3P: grits YHP LOCATTON or THE NUMBERS To BE AOOEG.

IIISULTS uouLO a: L-i. AC*H0!¢s
W_N

/Ac on MO NOT O.
/NAs ngxggy
/LL. O "0"

[DAD giaon, sAv: OONTENTs or REGISTERS.
ISHALL HE PR‘NY?

IVES.
ISHAL L w:

HAL77RIVES. OAO ERROR
IRESET DATA TTELO To OPGXNAL.



lKIB-E EAE EXTENDED “EMORY EXERCISER MAINDEC-DBnOHKEA-AIL PALlD V141 31-AUG-72 22|49 PAGE 1-4

:250 4543 305 : [SHL /SHALL HE LOOP?

‘261 5236 JMP UADE /YESI USE SAME DATA.
”262 1245 TAU DADAOR ITHE ADDITION or THESE THO NUHIERs.

0253 1152 TAD [-5776 115 TD SEE I? 5776 HAS BEEN ACCESSED,
«254 7540 SNA CLA IAc-0. INDICATINC IT HAS BEEN?

7265 5541 JMP I INXTST IVES. GO TO NFXT SELECTED TEST,
3266 1245 TAD DAOADR ITHE ADDITION or THERE THO NUMBERS.

7267 1160 TAD c1000 IIS TO SELECT THE NEXT BUFFER.
0279 3245 DCA DADADR INOH SAVE NEXT BUFEER ADDRESS,
0271 1245 TAD DADADR ILETS OHECR AND DEE IF-

0272 7104 RAL CLL ITHE NEXT BUFFER ADDRESS Is-

0273 7700 SMA CLA I9000 OR MORE.
3274 5286 JMP DADE [:7 HASN'T SO 60 YD PEGINNING.
0275 1245 TAD DADADR ITHE NEXT BUFFER HAS 6000 OR MORE-

0276 1157 TAD {.2777 ISO SUBTRACT 2777 AND THIS HIE;-
@277 5235 JMP DADD-i IALLDH BUFFER ADDRESS TO BE JXXX41}

0300 0000 DADERP. OPEN

0301 1245 TAO DADAOR IoaTAIN ADDRESS or LEAST SIGNIFICANT HALF.
0302 4556 JHS I CINDDMD IPRINT PART 1 OF ERROR;
0303 6755 DADTXT IYESY IDENTIFIER}
0304 1245 TAD DAOADR IoaTAIN ‘DDRFSS or LEAST SIONITICANT HALr

0305 4773' OMS DADPZ IPRINT PART 7 OF ERROR:
0306 5700 3MP I DADERP IEXIT.

IDDUBLE PRECISION ADD TEST (DAD) USING AUTO INDEX}

ILOAD ADDRESSES 3000~5777 DF YHE SELECTED Dr HITH

/A NUMBER EQUAL TO THE ADDRESS.
/LOA0 THE MD HITH 2's COMPLEMENT or THE CONTENTS41 00

/THE LOCATION FOLLOHINO THE DAD INSTRUCTION AND THE AC HITH THE

71's COMPLEMENT or THE CONYENYS OF THAT LOCATION41;

0307 4571 DADAIYa JHS I ILOCDR: ILOAD CORE WITH A NUMBER-
0310 7000 EDUAL IEDUAL TO THE ADDRESS

0311 1372 TAo IDSTTST IApoREss or THE NExT TEST;
0312 3042 DCA Nsz ISAVE As A POINTER’
0313 1371 TAD (DAD IGET A DAD INSTROCTION.
0314 3007 OCA AITEST IANo SAVE POR exchTION}
0315 1155 TAD £2777 IDBTAIN TH! INITIAL STARTING ADDRESS

0316 3010 DCA A210 /OF THE BU'PERIl AND SAVE IT.
0317 1157 TAO [-2777 ISET UP TOR A-

0320 3041 DCA COUNT ICOUNT or 2777 ocTAL;
0321 7431 SHAB ISVITCH TO "a" M00! or OPtIATIDN.
7372 1010 DADA0. TAO A110 IOBTAIN THE NUHBFR IN AI10.
0323 7001 IAC IANO ADD 1 To IT THEN PLACE-
0324 7421 MQL IIT IN THE MO.
0325 4567 JHS I [SETDr ISET DATA FIELD To ADD FROM,
0326 7501 MOA ILOAD Ac HTTH C(MQ)
0327 7001 1A0 74; To Ac.
0330 7575 DCM IcHANCE ADAHO To 215 COMPLEMENT,
0331 4770' JMS CHECAI IEXECUTE A DAD FRDH AN AUTO-INDEX REGISYER2
0332 6769 OADATx ITEST IDENTIFIER,
0333 7451 0952 IRESUL'S SHOULD RE 1-1. Acanosl.

/KE8-E EAE EXTEND:n MEMORv EXERCISER MAINDEc-0euOHREA-A-L PAL10 V141 31-AUDI72 22.49 PAGE 1-5

0334 5337 JMP .Aa IDAo ERROR; Ac OR MD NOT 0

0335 7430 SEL Igni?
0336 5344 JHP DADALP IEVERYTHING A-OK;
0337 4566 JM5 I CSAVREG IDAO ERROR, SAVE CONTENTS OF ALL REGISTERS:
0340 4565 JM5 I ESHZ ISHALL HE PRINY7

0341 4352 JM5 DADAIE /Yts.
0342 4564 3M8 I {300 ISHALL HE HALTT
0543 7402 HLT IVES. DAD [RRDR. AUTO INDEX,
0344 4572 DADA-Po 0M8 I IRSETDE IRESET THE or,
0345 4553 JMS v (801 /$HALL HE LOOP?
0346 4554 JNS I tRsETAI ITEs. NOH REsET AI10 so HE MAY.
0347 20‘1 IS? COUNT I'XNISHED TE?!
0350 5322 JMP DADA0 IND. DO ANOTHER DAD}
0351 5531 JMP I CNXTSY IVES. DO 70 NEXT TEST

0352 0000 DADAIE. OPEN

0353 1010 TAD AI10 IOITAIN ADDRESS or LEAST SIGNIFICANT HALE.
9354 4556 JM5 I EINDDHD IPRTNT,
0355 6760 DADATX IHCSSAGE ADDRESS}
0356 1010 TAD A116 lYD BE USED IN THE PRINT ROUTINE;
0357 4773' JMS DADPa IPRINT.
536% 5752 UMP I DADAIE IEXIT.

0370 7474

0371 7443

0372 O400

0373 6033

«374 0307

0375 2074

0376 2000

0377 0227

0400 PAGE

IOOUBLE PRECISION STORE TEST (DST)

/LOAD ADDRESSES 3000 TD 5777 Or THE SELECTED Dr HITH
IA NUMBER EDUAL TO THE 1's COMPLEMENT OF THE Amongss;
IHHEN STORING HITH DST THE STORAGE AREA 15 OIVIDEO
/INTO 3 AREAS,
/ 3000 To 3777

I 4000 To 4777

I 5000 To 5777

ITHE SEQUENCE FDR STORING HILL BE To "DST" To EACH ONE IN SEQUENCE AND
ICHECK EACH ADDRESS FDR THE PROPER cONTENTs ATTER EACH 057,
IAC AND NO ARE CHECKED IMMEDIATELY ArTER DST TO VERIFY
ITHAT N0 CHANGE OCCURRED IN EITHER,

"40% 4571 DSTTSTT 3M8 I CLDCDRE ILDAD CORE HITH A NUMBER [DUAL-
D4D1 7140 COMPLE ITO THE 143 COMPLEMENY OF YHE ADDRESS.
0402 1153 TAO EDSTAIT IADDREss Dr THE NEXT TEST;
0403 3042 DCA NEXT ISAVE 70R A POINTER,
0404 7431 SHAB /SH[TCH To "0" MODE or OPERATION
0405 1170 TAD (3000 IOBTAIN TH: INITIAL STARTING ADDRESS-
W" 3215 W WWII 1 NF TR! fiUFfEfi.
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OAO7

7410

9411

HAIR

P413

0414

E415

F416

0417

E479

F421

9422

0423

F424

9425

@426

9427

@450

$431

M432

O433

0434

e435
9436

O437

a44O

m441

m442

D443

9444

0445

@446

6447

mafia

$451

@452

9453

$454

OASS

9456

0457

3450

7461

PSOZ

@463

0464

0465

0466

a467

a47fl

@471

m472

9473

1215

7421

45A?

75fl1

7131

7445

H009

4566

1215

7521
7457

7640

5244

4567

1615
7457

7949

5244
7573

1022

7497

7¢49
5244
7551

3633

1433

7457

765%

5251

4572

4565

4272

4554

7462

4572

4563

52%?

1215

1162

765D

5561
1215

1169

3215

1215

T;O4
77DG

5227

1215

1157

5266

$660

1215

DSTD.

DSYADR:

DSTERRI

DSTHLTA

DSTLOP:

DSTERP.

'

TAO

MQL

JMS I

MQA

CLL IAC

DST
OPEN

JMS I

TAD

SN”

SAM

SEA CLA

JMP

JHS I

TAD X

SAM

SEA CLA
JMP

DPXC
TAD

SAM

82A cLA

JMP
HQA

DCA

TAD T

SAM

SNA CLA

4MP

JMS I

JMS I

JMS
JMS I

HLT
JMS I

JHS I

JMP
TAD

TAD

SNA CLA

JMP I

TAD

TAD

DCA
TAD

RAL CLL
SMA CLA
JHP
TAD

TAD

JMP

OPEN

TAD

/KE8-E EAE LXTENWE? VENORV EXERCISER

3474

1475

OATS

$477

Osam

0501

M502

DSDS

M504

0505

0506

Dbfl7

@519

9511

9512

D513

@514

@515

3516

9517

M529

0521

9522

”523

@524

$525

1526

3527

953“

fl531

@532

@533

0534

0535

@536

@537

M54D

0541

$542

D543

D544

@545

@546

flb47

@550

4556

6771

1215
4777’

5672

4571

7149

1152
3042

1151

SOOT

1155

3019

1157

3061

7431

1610

7201

7421
4567

7501

7601
4776’

5774

4566

laxm

SOSS

1933

7521

7A57

7648

5354

4567

1433

7457

7640

5354

7573

1022

7457

7649

5354

75a;
SO33

1433

IDDUBLE PRECISION STORE YEST IDST’

JMS X

DSTTXY
TAO

JHS
JHP I

MAINDEC-Qa-DHKEAOAIL PALlfl V141 31-AUG-72 22:49 PAGE 1-6

DSTADR IOBTAIN THE NUMBER OSTAOR;
/PLACE IT IN THE NO.

cszTor ISET DATA FIELD To STORE TN.
/LDAD AC NTTH C(MOT

/¢; To Ac

/EAE DOUfiL! PRECTSION STORE.
/POINTER To ADDRESS To STORE TN,

[SAVREG ISAVE CONTENTS or REGISTERS

DSTADR ILOAD AC HIYH Aannrss or MD OATAT
ISHAP AC NTTH ADORFSS or MD DATA,
ISUBYRACY no A'TER DST FROM KNONN coco;
zsxxw Tr EOUAL

DSTERR [DST MOOTTTEO YHE no.
tSETOT ISET or HE STORED TN;
DSTADR IGIT CONVENTS OF ADDRESS HHERE DST STORED HQ}

/3UBTRACT STORED NO TRON NHAT :T SHOUEO SE;
ISKIP 1F EQUAL

DSTERR IOIT DID NOT STORE M0 PROPERLY}
xts To NO FOR cuECKxNO AC DATA}

ACTOCK ILOAD Ac VTTH Ac ATTER DST;
[SUBTRACT Ac AFTER DST EROM KNOHN coon}
zSATP 1F IOUALZ

ostnn xosr MOOTTTEO THE Ac}
IMO To Ac,

TEMP /SAVE :7 TN TEMP 39.

TEMP IHE cAN OBTAIN STOIEO Ac.
ISUBTRACT Ac FROM KNONN GOOD.
ISKTP 1? NOT EQUAL;

DSYLOP /EVERVTHTNO A-OK;

ERSETDF IRESET DP.

csuz ISHALL NE IRTNT?

DSTERP IVES.

csua ISHALL HE HALTT
/VEs, OST ERROR;

ERSEan IRESEY or.
raw: I§HALL WE LOOP?
OSTO IVES: USE SAME OATA;
DSTADR ITHE ADD!T!0N or THESE Two NUMBERS-

[c5776 /15 To SEE 1r 5776 HAS BEEN AcOEsseo;
IAc-O, :NDTCATING TY HAS BIENV

chTST xvzs. GO TO NEXT SELEOTEO TEST.
DSTADR ITHE AOOTTON or THESE Two NUMBERS-
:1000 xx: To SELECT THE NEXT aurren,
DSTADR IND SAVE THE NExT BUFFER ADDRESS,
DSTADR ILETS CHECK ANO SEE IF-

ITHE NEXT BUFFER AOORESS 15w
/oOOO OR MORE}

OSTO sz HASN'T so no TO OEOTNNTNO.
DSYADR ITHE NEXT BUFFER NAs SOOO 0R NOR:-

c.a777 ISO SUSTRAOT 2777 AND THIS HILL-

DSYa-1 IALLOH BUFFER ADDRPSS TO BE axxxtz;

DSTADR IOBTATN ADDRESS or LEAST SIGNTTICANT HALr.

MAxNoEc-Oonnnsz-A-L PAL1O V141 31-AUGI72 22.49 PAOE 1-7

CINDDHD xranT.
ITEST IDENTTrIERL

DSTADR ITO BE USIO IN THE PPxNT ROUTTNE;
osrpz IARTNT;
DSTERP chxT.

USING AUTO YNDEXT

ILDAD ADDRESSES SOOO-STTT or THE SELECTED or HIYH

/A NUMBER EQUAL To THE 1's CON-LENINT or THE
/ADDRESS.
xosr To EACH ADDRESS FROM sane-5177 AND CHECK

/RESULTS AFTFR EACH DST.

USYAIY:

DSTAU.

JHS I

COMPLE
TAD

DCA

YAD

DCA

TAD

DCA

TAD

DOA
SHAB

TAD

[AC

MQL
JMS I

MQA

IAC
JMS
DSTATX

JMS !

TAD

DCA

TAD

SHP

SAM

SEA CLA
JMP
JHS I

TAD 1

SAN

SEA CLA

JMP
orzc
TAD

SAN

SIA CLA
JMP
HQA

DCA
TAD Z

ELDCORE

CHUYTST

NEXT

COST

AITESY
[2777

A110
{-2777

COUNY

‘310

CSETDF

CHECAI

CSAVREG

DSTAER

ESETDF
TEMP

DSTAER

ACTOCK

DSTAER

TEMP

TEMP ‘4

ILOAO CORE WITH A NUMBER EQUAL-
ITO THE 1': COMPLEMENT OF THE ADORESS}
/Aooncss or NEXT TEST

/AND SAVE FOR A POTNTER.
IOtT A DST INSTRUCTION

IAND SAVE ron EXECUTTON,
IDITAIN THE TNTTTAL STARTING ADDRISS

10! THE BUFFER .1 AND SAVE IT.
xszT up row A COUNT ore

/2777 OCTAL,
IDHITCH To "9" MODE 0F OPERATTON.
IOITAXN THE NUMBER IN A119-

/ANO ADD ONE TO IT THEN PLACE-
/IT IN THE MO}
/SET or To STORE TN,
/LOAD Ac NTTH cTMOT.
xAz To Ac.

‘

/EXECUYE A US? IN THE AUTO INDEX REG.
ITESY TOENTIEIER;
ISAVE THE REGISTERS.
IPUT CONTENTS or AT1O TN TEMP
/SD HE DON'T AUTO-INDEX.
ILDAD A C H1YH ADDRESS OF NO DATA.
ISHAP Ac HTTH ADDRESS or MG OATA;
ISUBTRACT MD ArTrn DST FROM KNOVN coco;
ISKTP 1P EQUAL;
xOST NOOTTTEO THE MO}
ISET or we STOREO TN;
IGET CONTENTS OF AOOSESS VHERE DST STORED M0;
ISUBTRACT STORED NO PROM NHAT xT SHOULD 9:; T

/SKIP XV EQUAL}
/OST 0:0 NOT STORE MO TROPERLV;
x~1 To no pun cHEcxzwc Ac OATA;
/LOAU Ac WITH Ac AFTER OST
ISUBTRACT Ac ATTER 0ST FROM KNOVN coon;
IIKIP 1F EOUAL}
IDST MOOTTTES THE AC}
/MO To Ac

ISAVE :T 1» TEMP so-

/VE CAN eaTATN STOSEO Ac.

In-“



/KLa-E rAE EXTENWEfi “{MOQV EKERCXSER

$551

“552

@553

flbfi4

95R5

$586

0537

“56?

?561

9562

"563

0564

"563

956$

@567

0572

$571

W572

$575

0574

V575

7576

0%?)

abflfl

abfil

abflz

$003

059%

aoPS

3096

000?

Gala

P611

0612

3013

Gold

7615

0616

061‘

7457

765[

3381

45’?

455)

¢357

4564

7432

4572

4563

4554

7941

'3314

5561

526%

1016
4556

0774

191?
4777

8767

2474

‘20?

néflfl

MA1V355.35.5HK[A.A-g PALlZ V141 51nAUG=72 22:49 PAGE 1-3

SA” ISUBTRACY Ac FROM u~~ww coco,
SNA CLA iSKiP 27 no? :3u;g;

JMP gsraLp /£v{RV?H!Nc A-cK,

:sTA R. 4M5 ! LRSEYJF IRE$ET THE Or.

JMS 3 [Skz ISHALL HE P3'NY?

JMS DSTAEE /VESv

““5 I {Sufi ISHALL HE HA;T1

HL? /VES. 05* IN A“ AUVO INDEX REG FAILED}
DSTALP. JHS I [RSETDF IRFSEY D".

JMS 1 [Ski ISHALL WE LOOP?
JMS z cnsgr;1 /VCS, Now 60 AND RESET A112,
IS! COUNY IVZNISHED YE?!

JMP DSTAU /NO. 00 ANOYHER 057;
4"” I {NXYSY /vrs. GO '0 Ntxr ?£SY§

“STAKE; OPEN

TAD A110 IOBTAIN 5069935 ”F LFASY $!GNIF!CANT HALF.
JM$ I EINDDMD IPRIVV.
DS‘ATX IVESY XDEvirxtfl;
TAD A119 /?0 BE USED IN THE PQXNT R0U71NE.
JHS USTPZ /Pfl[VT‘
JMD I DSTAIE IEXZT.

PAGE

xMULYIPLV TEST (MUY)

/LOA3 ADDRESSES 3999-5777 or YHE SELECYED or wau

/A NJMBER EQUAL TO THE 1's COMPLEMENY or Tu: AnDPESS}
ISYMJLATE YHE HULYIPLY :NSTRUC'ION STORING YHE ANSWERS

/xw Two HOLDING AREA!
/ 3439.437? 70“ BUFFER 3%”6-3377

/ SEER-5?77 FOR BUFFER 4462-4777

IEXECUTE A MUY INSTRUCYIUN AND ALTERNATE BETWEEN BUFVEP

/3?08.3377 AND 4493.4777'

W620

@621

"52?

$523

3624

3025

$096

“62’

$636

7631

9632

@633

3034

H635

0036

“637

flb4fl

1641

‘642

3643

P544

3045

$646

#547

065%

CbFl

@652

9653

1654

G655

9656

2657

“060

1223

7100
7425

IBM?

4566

1Q22

7575

7Q43

"mag

7451

761m

5249

4565

4255

456a

7492

6563

5217

Qnaz

7619

5254

1145

1223
3223

1145

1230
3230

5217

1144

1223

3223

1143

123%
3239

2941

5215
5561

3060

1223

3933

4542

3033

7156

4542
Hm43

7182

1223

4776

7am5

7264
7242

J63?

MUYTSY: JHS I CLDCORE ILOAD CORE WITH A NU“BER-

COMPLE IEQUA Yo ’HE COMPLEMENT of THE ADDRESS
TAD CMUYAXY IADDR 55 or uzxv YFSY;
DCA NEXY ISAVE FOR A P0!N?E”‘
JMS MUYSIH ISXHULATE MULYIPLY;
CLA CLL IQLEAR AC PRQN MUY81“ POUYINE,
TAD cage? /OBTAIN THr XNIYIAL S'ARTENG ADDRESS-

DCA MUYADR IO? THE BUFFER.
VAC {343? IOITAXN fur REGIMNYNC ADDRESS-

DEA MUYSRS /or YHE SIMULA’ED RESULYS AND STORE,
TAD [-49% ISET u» row A COUN?.

DCA COUNT lk COUNT 0F 469 OC’AL.
swag /suzrcu YO "3" MODE or OPERATION,
Cké CLL CMA RAL ISEY UP '0'-

DCA BOTH IA COUNT 0F 2.
wuvx. JHS z {seror /5Ef DATA FIELD Yo HULYIPLV rRoM ,

”AINDEc-EB'DHKEA'A'L PALifi V141 31-AUG-72 22|¢9 Pas: 1-9

TAD HUYADR /OBTA2N THE NUMBER IN MUYADR,
CLk I

VOL HUV IEAE HULYlPLY.
«UVADR. OPEN IGONTAINS ADDRESS WHERE DAYA XI.

JMS I CSAVREG ISAVE YHE REGISYER AND RESET OFi
TAD ACYOCK ISRXNG THE AC BACK:
ocM /N[GAT{ HQ AND Ac,
DAD IADD YHE SlfiULAYED RESULYS

vuvsns. OPEN /70 Ma ANQ Ac,
9955 ISKXP 1' REAL EQUAtEO SIMULATED.

SKp CLA IuNEQUAL RISULVSI MUY ERROR.
JMP HUYLOP IcvcnvrulNo ;-0K;
JHS 1 (SH? ISHALL HE PRtNY?
JMS MUYERP IVES,
JMS 1 c5wz [SHALL we MALT!

VUVHLY. HLT /Ygs, HUY Eamon,
MUYLO". 4M8 I CSHl /$HALL HE LOOP!

an MUY$ /vzs. us: SAME DAYA.
Is: BOYH [HAVE HE DONE 1 MUL rnon EACH aurrzar
SKP CLA IND, SET up rOR VEYY BUFFER

JMP .+1e xvts. SE? up Va :0 To 3xxx¢1 aurrzn,
TAD {146% IADD 140fl ’0 Muvnon-
TAD MUYADR /:N ORDER 90 PthQPM A Huy.

DCA MUYADR IFRoM YHE uch BUFFER;
YAD £1420 IAOD 140V 70 muv§ns YN .

7‘0 MUVSRS IORDER To ACCESS YHE S!HULATEO -

DCA MUYSRS /R£sugrs roR YHE HIGH aurpca,
JMP Muvz /so 00 A HIGH RUFFFR MUY,
TAD {-1377 /$UBTRACY 1377 FROM MUVADR
YAO MUYADR IXN ORDER Y0 00 THE MEX? MUY FROM

DCA MUYADR 1ruc Low aurrcn .1;
TAD c.1376 ISUBTRACT 1376 FROM MUVSRS
’AD HUYSRS /1N ORDER TO OBYAxN SIMULATED RESULTS
QCA HUYSRS /rRoM VH5 L0” aurrgfi t2;
ISi COUNT lerISHEo HIYH HIGH nuPrER
JMP MUVZ~2 IND, so no MORE}
JMP I chrsr xvzs. so 70 wsxv SELECTED rzsr.

NUVERPa OPEN

H0 MUYADR IOBTAIN ADDRESS 0?.

DCA TEMP IMULTIILICAND.
JMS I :cpo ICONVERT xv Y0
TEMP lPRXNTABLE ASCII.
NDS

JMS I ccvo ICONVERT mane
ZERO xro PfiiNYARLE ASCI!
woz

TAD MUYADR IOBTAXN ADDRESS OF THE MULTIPLICAND.
JMS "9P2 /'VD[ ERROR nAYA
MUVTX$ ITEST 10fN11913R
MUhTXP /HULY!PLICAND
HA /HA

HUVSPS /ADOR£SS or SXMULAYE‘ ”ESULTS
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F784

37G5

@706

$7fl7

F710

$711

2712

P713

9714

@715

P716

9717

T729

D?21
@722

$723

9724

9725

3726

0727

0738

3731

9732

fl733

0734

@735

3730

@737

$746

9741

@742

G743

W744

@745

0746

@747

$750

8751
@752

M753

1754

7307

$665

4571

7140

1141

3fl42

1x55
Kff‘wjfi.

TLAT
‘53?

7431
A777

7344

334:

1143

37D:

11‘”?9

3941

456’

1910

71d1

4775

731?

4566

1922

7575

7443

@930

7d51

7619

5347

4565

SC14

J“? l

7MULTIPLY TEST

ILOAD ADDRESSES 3600-5777 OF THE SELECYED Dr itTH

/A NUMBE? EQUAL To THE 115 COMPLEMENT or THE ADDRESS}
ISIMULATE THE MULTIPLY

sz THO HOLDTNG AREAS!
3486-4377

5906-5777

lEXECUTE MULTIPLY DOING AREA 3DDD-8377 AND THEN

/AREA AADD.4777,

I

MUVAXYJ

VUYAZ,

MUVSAIA

4774‘

4564

7472

4563

7610
5356

724D

1010

3013

/KEB"E [AE EX7CNDED

D755

2756

7757

7760

F751

«762

1/63

3764

2765

D766

D767

D77D

D77;

9774

«775

F776

1777

18%?

1QVl

1P9?

ififlS

1M94

1fi96

1007

1619

1311

1612

1613

1314

1315

1216

1017
1629

1621

1322
1623

1624

1f?5

5326

2337

2337

2D41

5326

2047

5365

5561

113?

321D

1136
3337

5324

1980

2474

6466

2236

1029

DDDE

101%

5933

4542

7633

7156

4542

9943

7152

1319

4777

701%

7264

7242

7737

7307

SGDD

4571

7143
1576

3fi42

HUYALP,

”EMORY EXERCISER

MUVAIEA

IDIVIDE TEST

MAINSEC-GB-DHKEA'A-L PALAD v141 31-Aucs72 72:49 PAGE 1-1D

753:16

MUYERP /EXTT

(MUY) USING AUYO INDEX.

INSTRUCYIDN STORING THE ANswgps

FOR BUFFER 3000-3377

FOR BUFFER 4456-4777

JMS I ELDDDRE ILOAD CORE HTTH A NUMBER-

coang [EQUAL TD THE COMPLE"ENT or THE ADDRESS.
TAD [DIVTST [ADDRESS or NEXT TEST;
DCA NEXT ISAVE FOR A POTNTER.
TAD c2777 xoDTATN THE INITIAL STARTING ADDRESS or THE

DCA A113 IBUFFER -1 AND SAVE T'z
TAD EDADD xoeTATN THE DEGTNNTND ADDRESS
DCA MUYSA: xor THE SlMULAYEo RESULTS AND STORE.
SHAB /5HTTcH T0 "9" MODE or DPERATTDN,
JMS MUVSTM ISIMULATE A HULTTPET;
CLA CLL DNA RAL ISET UP FDR-

35A BOTH IA COUNT DR 2.
TAD EMDL MUY /GET A HOL MUV TNSTRUDTTDN.
DCA AITEST /AND SAVE FDR EXECUTION.
TAD {HADD /S!T UP FOR A couNT-

DcA COUNT 70! ADD DCTAL.
JMS I ESETDF ISET DATA FIELD TD MULTTPLV FROM.
TAD A116 IOBTAIN THE NU“BFR IN Axia-

CLE TAc /AND ADD ONE TD 2?:
JMS CHECAI Isa 00 A MULTTRLV TN THE AUTD-zNozx REGISTER-
NDTATx ITEST :DENTITTEH;
JMS T CSAVREG /AND SAVE ALL VHE RESULTS.
TAD ACTDCK 73R1~c THE "REAL" Ac BACK}
DEM xNEGATE TH: Ac AND MD}
DAD /ADD THE SIMULATED RESULTS.
DPEN 7T0 THE MQ AND Ac,
npsa ISKIP 1! REAL EDUALED THE SIMULATED.
SAP CLA 7DNEDUAL RESULTS. Muv canon,
JMP HUYALP IEVEIYTHIND A-DH;
4M: 1 ESHZ /SHALL HE PRINTT

JMS MUTATE /Y£s.
JMS T [SHD /$HALL HE HALTT
HL* IYES. HUY ERROR;
JMS I CSH1 ISHALL HE LOOP?
SK? CLA IVES.
JMP .~5 IND.
CLA CHA ISET THE ADDRESS TN-
TAD Alia ITHE AUTOquDEX REGISTER-
DCA A110 180 H: USE THE SAME ADDRESS.

MAINDED-DasDHKEA-A-L PAL1D V141 31-AUG-72 22149 PAGE 1-11

JMP MUTAD /REPEAT TESY USING SAME DATA,
182 HUYSAI IINCREHENT STMULAYED RESULTS-
XSE MUYSAI /ADDRESS;
:32 CDDNT IETNISHED BUFFER}
JMP MDYAD IND DD ANOTHER MULYIPLY,
ISZ BOTH /ARE HE F1N£SHED HTTH THE LAST eurrznr
JMP .«2 IND. JUST TINTSHED THE FIRST.
JMP I CNXTST IYES. 00 TD NEXT TEST:
TAD £4377 /SET up rDR MULTzPLY
DCA A213 /TD TAKE FLACE TRDM THE chH BUFFER,
TAD CSDDD ISET UP FOR THE STMULATED RESULTS
DCA MUYSAI 7EDR HIGH BUFFER MULTIPLY}
JHP HUYAD-z IRESET COUNT AND 06 HIGH BUFFER.

PAGE

OPEN

TAO A119 IOBTAIN MULTIPLICAND ADDRESS
DCA TEHR /AND SAVE 1*;
JMS 1 [CPD ICONVERT 1T TD

TEMP xpazNTAeLE Ascxx
H03

JMS I [CPO /CDNVERT DDDD TD PRINTABLE Ascxx
ZERO

WDZ
TAD A116 /oaTA:N MuLTiPLXCAND ADDRESS
JMS H992 xTvPE ERROR DATA

MUYATX /TEST IDENTIFIER
MULTIP IMULTIPLICAND
MA IHA

HUYSAI IADDREss or szHuLATED RESULTS.
SCA4 Isa-14
AMP I MUYAIE IEXTT.

(DIV)

/LOAD ADDRESSES seam—5777 or THE SELECTED Dr HTTH
/A NUMBER EQUAL To THE 1's COMPLEMENT or THE ADDRESS}
/S!MULATE THE DIVIDE
/ANSHER3 TN Two HOLDING AREAS:
/

/

/33€@w3377 AND 4406.4777,

WIVTST:

477h'

3400—4377

5693-5777

IDIVIUE EXECUYION WILL ALTERNATE BETWEEN BUFFER

JMS I

COMPLE
YAD

DCA

JHS

CLDCORE

(DIVAXT
NEXT

TXVSIM

INSYRUCTION S’ORING THE

FOR BUFFER Dr 3292—3377

FDR HUFFEH or 44flfln477?

lLDAD CORE HTTH A NDHBER-

/EGUAL TD THE COMPLEMENT of THE ADDRESS.
IAODRESS 09 NEXT TESTI
/SAVE FDR A POINTER.
ISZMULATr DIVEHE

.«m—W‘
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1026

1027

1030

1031

1032

1033
1034

1035

1036

1037

1040

1041

1042

1043
1044

1045
1046

1047

1050

1051
1952
1053

1054
1055

1056

1057

1060

1061

1062

1963

1264

1065
1066

1067

1070

1071
1072

1073

1g74
1075

1g76

1077
1100
1101

1102

1103

1104

1105

1106

1107

1110
1111

1112

1113

IKES'E EAE EXTENDED MEMORY EXERCISER

1114

1115

1116

1117
1120

1121
1122

1123
1124

1125

1126

1127

1130

1131

1132

1133

1134

1135

1136

1137

1140

1175

1176

1177

1200

1201

1202

1203
1204

1205
1206

1207

1210

1211

1212

1213

1214

1215

1170
3247

1147
3257

1146

3041
7431

7344

3040

4567

1247

7001

7421

7501

7150
7100
7407

0000

4566

1020

7710

5263
1022
7575

7443

0000

7451

7610
5267

4565

4314
4564

7402

4563
5237

0000

1247

7541
3033

4542

0033

7156

1033

7150
3033

4542

0033

7152
1247
4777‘

7021

7274

7246

1057

7313
5714

2242

1200

6400

1200

4571

7140
1377

3042

4776’

1155

3010

1147

3241

7431
7344
3949

1135

3377

MAINDEc-DauoHKEA-A-L PAL17 V141 31-AUG-72 72.49 pAGE 1-12

TAD [Jone 7DBTATN YH! INITIAL STARTTNC ADDRESS .

DCA DTVADR 7DP THE SUPPTR}
TAD £3490 7DBTATN TH: REGINNTNC ADDRESS a

ocA DIVSRS 70? THE SSNULATE“ RERULTS,
TAD [n400 78E? UP ’0"-

DCA CDDNT 7A COUNT or 400 DCTAL.
SHAB ISHIYCH TD "a" M60: or OPERATTDN.
CLA CLL CMA PAL ISET UP FOR-

DCA ROTH 7A CDUNT or 2.

DIVD. JHS 1 ESCTDP ISEY DATA PIELD TD DfVIDE FRDM,
TAD DIVADR
IAC

MOL
MDA

CLL CMA RAR

CLH
va IEAE D!VIDE.

DIVADR. DPEN 7CDNTA1N3 ADDRESS or vaxsoa,
JHS I CSAVREG 78AVE REGISTERS
TAD LKTOCK 7CH:CK PDR A DTVIDE DVERFLDH,
SPA CLA ISKIP gr A NDRMAL DIVIDE,
JMP .t10 IDIV!DE oveanDH OCCURRED;
TAD ACTDCK IBRING THE Ac RACK:
DCM 7NEDATE MD AND AC}
DAD IADD THE SIMULAYE RESULTS

DTVSRS. OPEN 770 MD AND Ac}
DPS! ISKIP 1P REAL EDUALED SIMULATED.
SKP CLA IUNEOUAL stuLTsy DvaDE ERROR

JHP DIVLOP IEVERYYHXNG ADOKfl
4M8 I CSH2 ISHALL HE PRINT?

JHS DTVERP 7Yes.
JHS I CSHD ISHALL HE HALTT

DTVHLT. HLT 77:5, DIVIDE ERROR,
nxVLoP. JHS I ESH1 7SHALL HE LOOP!

JHP DXVD IVES. USE SAME DATA,
:8! DDTH 7HAVE HE DDNE 1 DIV rRDM EACH BUFFER.
SKP CLA 7ND, 3:7 UP 76R NEXT BUFFER.
JMP .410 77:5. SET UP TD CD To SXXXA; :UFFER

TAD [1400 IADD 1400 To DIVADR-
TAD DIVADR I!" ORDER TO PIRFDQM A DIV-

ocA DIVADR 7rRoM THE HIGH RurfER;
TAD c1400 7ADD 1490 TD DIVSRS 2N.

TAD DXVSRS 7DRDER To ACCESS THE STMULATED-
DCA DXVSRS IRESULYS 70R YHE HIGH RuFFER.
JMP DIVO 7CD DD A HIGH DDrPPR DIV.
TAD (-1377 7SU87RACT 1377 FROM DIVADR
YAD DIVADR I!” OWDER 70 DO THE NEXT D!V IIDM

DOA DIVADR 7THE L0H BUFFER +1;
TAD {-1376 7suaTRACT 1376 rRoM DTVSRS
TAD DIVSRS 71N ORDER YO OBTA!N SIMULATED RESULTS
DCA vasns 7rRoM THE L0H BUFFER .2,
:52 couNT 7erISHED HTPH HTCH BUFFER.
JMP DIVD-z 7ND. so no MORE;
JMP I CNXTST 7728. GD 70 NEXT SELECYED TESY,

MAINDEc-DC.DHKEA-A-L PAL1D V141 31-AUG-72 22:49 PACE 1.13

DIVERP. OPEN

TAD DIVADR IOITAIN DIVISDR ADDRESS
CMA IAc INEDATE 17 ron GDDD MO
064 TEMP

#ZSPX
(CPD 7CDNVERT xv TD PRgNTABLE Ascxx

Hos

TAD TEMP 7coNvERT oooo RD To 0000 Ac
CLL CMA RAR

DCA TEMP

#:pr
[CPO ICDNVERT TEMP TD PRXNTAILE Ascxx

HD2

TAD DIVADR 7DIVTSDR ADDRESS
JMS MDPz 7PR1NT ERROR DAT.
DIVYXY IYEST IDENTxPIzR
DIVSDR 7D1VTSDR
DA IDA

DIVSRS 7ADDREss or SIMULATED RESULTS
sc15 ISCI15
JMP I DIVER? 7Ex17

PAGE

IvaIoE TEsT (DIV) ustc AUTO :NDEx.
7LOAD ADDRESSES seas-5777 or THE SELECTED or
IR NUMBER EQUAL T0 YHE 1'5 COMPLEMENT OF THE
751MULATE THE DIVTDE INSTRUCTION STORING THE
/IN TWO HOLDING AREAS!
7 3400-4377 ron BUFFER snag-3377
7 same-5777 ron aurrcn 4400-4777
IEXECUTE DIVIDE DOING AREA amen-3377 AND THEN
[AREA 4400-4777,

NXTH

ADDRESS}
ANSHER

COMPLEVENT 0' YHE ADDRESS;

/OBTAIN THE INITYAL ngRTING ADDRESS OF-

/OF THE SXMULAYEH RESULYS AND SYOREA

DXVAIY: JMs 1 ELDCDRE ILOAD cDRE HTTH A NUMBER'
CDMPLE IEDUAL To THE
TAD (END 7ADDREss DP NEYT TCST;
DCA NEXT 7SAVE As A PDTNTER;
JMS DTVSIM 7szMuLATE DIVIDE
TAD [2777
DCA A110 ITHE BUFFER .1 AND SAVP TT.
TAD E3400 7DeTATN TH! REC1NNTNC ADDRESS-
DCA DIVSA!
SHAB ISHIYCH TD "P" M00: D? OPERATXON.
CLA CLL CMA RAL 78!? Up FOR-

oCA BOTH 7A COUNT or 2;
TAD CDTV 7DET A DTVTDE
DCA AXTEST '7 7AND SAVE top

TNSTRUC7ioN-

terDTTDN.



xKED—E LAE EXTENDED MEMORY EXERCXSER

1216

1217

1222

1221

1222

1223

1224

1225

1226

1227

1232

1251

1232

1233
1234

1235

1236

1237
124%

1241

1242

1243

1244

1245

1246

1247

1252

1251
1252

1253

1254

1255

1256

1257

1262

1261

1262

1263

1264

1265

1266

1267

127%

1271

1272

1273

1274

1275

1276

1277

13flfl

13fl1

1302

13fl3

/KE8'E EAE EXTENDED ME”ORY EXERCXSER

1364

1305

1366

1367

131%

1311

1312
1313

1314
1315

1316

1317
1320

1374

1375
1376

1377

1422

1421

1422

1423

1424

1425

1426

1427

1412

1411

1412

1413

1414

1415

1416

1417

1422

1421

1422

1423

1424

1425

1426

1427

1432

1431

1432

1433

1434

MAINDEC-GBeDHKEA'A'L PAL12 V141 31-Aug-72 22'49

1146 740 c.422 /527 UP row A COUNT-

3241 nCA COUNT /Dr 422 OCYAL,
4567 DIVA2, 3M5 I LSEYDF /SET 0474 FIELD Y0 DIVIDE FROM.
7121 CLL IAc xoaTAIN THE NUMBER 1N A112

7221 IAC

1010 TAD 4112 /AND SUBTRACY DNr ERDM IT}
7421 MQL IAND LOAD 17 1N may no;
7521 MDA INOH LOAD THE Ac wxru THE

7152 CLL CMA RAR /1Is COMPLEMENT OP rue MD;
7122 CLL
4775' JHS CHECAI /20 no A va102 1N TM: AUTO-INDEX REGISTER;
7224 DIVATX 77257 :DEvierR;
4566 JHS x CSAVREG ISAVE ALL VH2 RESULTS
1222 TAD LKYOCK IDHECK FOR A D!V!DE DveanoN
7712 SP4 CLA ISKIP :r A NORMAL DIVIDE
5245 JMP .612 ID:VIDE OVERFLOH DccuRRED;
1922 TAD ACTOCK IBRING THE PFAL AC BACK

7575 DCM INEGAYE Ac AND MD.
7443 DAD /ADD 7N: SIMULATED RESULTS-
2222 DIVSAx. OPEN ITO YHE MD AND A:

7451 UPS? /8412 IF REAL EQUALED 7H:

gIMULATED7612 SKP CLA IUNEDUAL RESULTS va [RR

5251 3MP 01VALP IEVERYTHXNG A-DK
4565 JMS x (522 /SNALL HE PRINY?

4274 JH8 DXVAIE /YES.
4564 JMS z 1542 ISHALL NE HALT?
7422 ML? xvcs. DIVIDE ERROR,
4563 DIVALP. JMS I (321 ISHALL NE L002:
7612 SKP CLA /YES.
5262 4MP .45 /ND.
7242 CLA CMA xser YHE ADDRESS IN-
1212 TAD A112 ITHE AUTD-tNDEX REGISTER-
3212 DCA A112 780 N: US: THE SAME ADDRESS

5222 JMP DIVA2 [REPEAT TEST USING SAME DAYA
2241 IS! DIVSAI IXNCREMENY S!HULATED RESULTS-
2241 152 DIVSA! IADDREss;
2241 IS! COUNT /rxNISHED aurr227
5222 JMP DIVAD IND, DD ANOTHER nxvzoc
2242 IS! BOYH /ARE HE FINISHED WITH YME LAST BUFFER!
5267 3MP .42 IND. JUST FINISHED THE 21237,
5561 3MP I ENXYSY /Y£S. GO #0 chr 7557;
1137 TAD (4377 1327 UP FOR DIVIDE TD YAKE-
3212 DCA 4112 IFLACE FROM rut HIGH BUFFER,
1136 TAD C5222 III? up FOR THE SIMULAYED RESULTS-
3241 224 DIVSA! xron HIGH nurrcn DIVIDE.
5216 JMP DrvA262 /RtSEY COUNT AND DD HIGH BUFFER,

2222 DxVAIE. OPEN

1212 TAD 4:12 IOBTAIN DIVISOR ADDRESS

7241 DNA IAC INIGATE 17 FOR 6002 MD

3233 DCA TEMP ICONVERT x?-
4542 JMS 1 [220 I70 PnthARLE A821!
2233 TEMP

7156 was

1233 TAD YEMP /

MAINDEC-BB-DHKEA-A-L PALln V141 31-AUG-72 22.49

7152 CLL CMA RAR ICONVERT 2602 M0 To
3033 064 TEMP IGOOD AD

4542 JH5 x [CPO IAND CONVERT 11.
5033 YEHP ITO ASCII
7152 202

1919 TAD 4:12 IGET vastn ADDRESS
4774' JMS MDPZ xrnzwr [Rana DATA
7324 DXVAYX 772st :DENYIFIER
7274 ozvson IDIVISOR
7246 DA /DA

1241 DIVSAI /ADDRESS 0! SIMULAYED RESULTS
7313 SC15 /sc.15

'

5674 3MP I DIVAXE /Exxr

6422

2474

2242

1422

1422 PAGE

IROUTINE TO TAKE CARE OF CHANGING OF UP
/AND IF AT YHE PROPER VINE,

7322 END. CLA
1377 TAD

3242 DCA

7624 LAS
7112 ch
7212 RTR

7432 521
5776' JMP
2375 AND

7642 52A

5776’ JMP
1226 YAD

7652 SNA

5774' 4MP
1232 TAD

1134 TAD

7421 MQL
7521 MDA

7241 CIA
1226 TAD

7712 SPA

7621 CAM

7521 MDA

7241 CIA
1232 TAD

7652 SNA

5236 JMP
7521 NoA

3232 ocA

CLL

RYR

CLA

CLA

(DADTST

NExT

SELTSY
(26

SELTSY

HXFLD

ENDTYP

DFFLD

C10

HIFLD

BEGDF

.44

DFFLO
$3

I

IADDRESS 0! NEXT TFSY
ISAVE As A POINTER
/READ SWITCHES
IMOVE SR6 INTO-
ITHE LINK.
xxs 328.19

IVES. SELECT YES? AND HOLD 2?.
IMASK ron SELECTED TEST HOLD,
IHERE ANY or THOSE SET?
IYES so SELECT TESY AND HOLD Dr.
xgevs SEE :r YHERE :5 MORE THAN-

/r:ELD 2;
IDNLY 21:12 2 zxxsvs; DD 70 END OF VEST FIRST}
IGET PRESENT or AND.

/ADD 12 FOR NEXT or,
18709: IN M0;
/GET :7 BACK,
/2Is COMPLEMENY AND ADD HIGHESY
IFIELD To yr
[ARE NE FQUAL Y0 on LESS YHAN uxcursv DF
INO. OVEP so SET or F09 2
INEN Dr Y0 At,
1215 COMPLEMENY AND ADD rug
IBEGINNING Dr TO :7.
/XS 1? EQUAL Yo BEsxuNch OF?

xvzs.
ISET LOCATZON eran won NEH

ID? AND V04 60 A”D

pAGE 1014

PAGE 1'15

,4..th



/KE5'E

1435

1436

g437

1443

1441

1442

1443

1444

1445
1446

1447

1456

1451

1452

1453

1454

1455

1456

1457

1469

1461

1462

1463

1464

1465

1466

1467

1476

1471

1472

1473

1474

1475

1476

1477

150D

1591

15f2

1503

1504

1505

1596

1507

151?

1511

1512

1513

5776’

7604

”102
7006

7630

5235

7501

3032

1D31

1134

7421

75D1

7D41

1626

771m
7621

7501

1133

3276

7561

3631

3015

3016
3617
1132

3033

6224

1133

3272

“009

1416

3037

1637

@000

3417

1415

7041
1537

765%
53F7

7402

5305

2033

5267

7531

1131

3314

ENDl-

ENDBv

‘E L‘TENOED “E“OVV EXERCISER

JHP

LAS
RSH CLL

RYL
52L CLA

JMP
M94

DCA
TAD

TAD

MQL

HQA

CXA
YAD

SPA cLA

C4”

MQA

TAD

DCA

MDA

DCA

DCA

DCA
DCA
TAD

DCA

RIF

TAD

DCA

OPEN

TAD I

DCA

TAU

OPEN

DCA I

TAD x

CMA zAc

TAD

SNA cLA

JMP

Ngv

X52

JMP

MQA

TAD

DCA

/KE8-E [AE AXTEVDED ”EMOQV EXERCISE?

1514
1515

1516

1517

1529

1521

1522

1523

1524

1525

1526

1527

1539

1531

1532

1533

1534

1535

1536

1537

1540

1541

1542

1543

1544

1545

1546

1547

1550

155;
1552

1553

1554

1555

1556

1557

1560

1561

1562

1563

1564

1565

1566

1567

1574

1575

1576

DDDD

5316

4572

75M1

7641

1627

7656

5774

5776'

609%

7200

1725

3362

2325

1725

3363

2325

1365

$762

7102
4347

2363

1365

704%

$762
4347

5725

DDDD

3364

1364

7DD6

7004

0566

1364
@566

1367

3763

5747

DDDD

DDDD

DDDD

7700

D767

666%

2135
0920

2074

OPEN

JMP

JMS x

MQA

ch
TAD

SNA CLA
JMP
JMP

MAXNDEC'QB'UNKEAF‘DL

SELTSY

v.7

DFFLD

IFFLD

{1%

HXFLD

[CDF ED

END?

‘FFLD
All5

AX16
A117
CI7635

YEMP

ECDF DD

.41

A116
TEMP4

TEMP4

A117
A115

TENPA

.iS

TEMP

ENDl

C6262

n‘i

HAXNDEC-BS-DHKEA-

‘1

ERSETDF

BEGIF

ENOTYP
SELTST

FALL? V141 61-Aucg72 22:49 PAGE 1-16

ISELSCY A 7:97;
xcho 8R.
/Pu7 SR7 zN’c.
"HE LINK.
/!S SR7I17

/Y€5, HOLD xv BU? CHANGE Dr,
/GE7 NEH or AND

75:? DFFLD;
IGET PRESENT 1'
/AND ADD 16 To 17;
/NDN SAVE 17 IN THE “D;
xasrnxzve :7;
/2'3 COMPLzMENT 17 AND ADD YHE VALUE
707 TH! HXOHFST IF cmLD 70 I?)
IARE NE OVER THE H!GHEST7

xves. 557 ton AN 17 or a;
IGET Nzw I! AND PLACE IN AC.

IVALUE EQUAL vD cor a;
ISTORE rue INsvnucrzoN;
/Ncw gr T0 AC-

IAND SAVE 9H: 1:;
xcLaAn A115,
ICLEAR A116.
ICLEAR szv.
7557 UP so ALL IS YRANSFERRED

/EXCEPT LAST PAGE OF MEMORY,
7557 PRESENT :7.

/AND MAKE-

IYHE DATA rxegD-
77H: SAME.
/Move THE CDNYENTS or.

/FRESENT 'lELDI
/YD A NEN FIELD.
/NOH LET'S CHECK.

/AND SEE IF THE

INORD HAS TRANSFFRRLD CORRECYLY.
/HAS :7?

/YES.
IRELDCAfon FAILURE. ADDRESS :9 D!

IINDICAYED "IF" CONTAINS THE ADDRESS
/7HAT NAS DEING TRANSFERRED AND

IADDRESS $7 of THE INDICATED "1F"
7;! THE ADDRrSS TH! DAYA NAS BIING

/TRAN$FERRED TO IN THE :NDICATED "Dr";
IRESTARY ru: PROGRAM;
ITO PREVENY PROGRAM FROM BEING

ICDNYINUEU BECAUSE OF A FATAL ERROR,
IALL 4K VINISHED?

/ND,
IGET VALUE OF MEN 1F
IAND ADO C!F B To 17}
/STORE 17 POP EXECUTION}

A-L PAAAD vzoz 31-AUGI72 22049 PAGE 1-17

ICIF x

/CNANcé 1r;
ISET DP EQUAL ’0 1!.
IGIT :7 AND CHANGE TD-

72'5 COMPLEMENY AND ADD.

ITHE BEG!NNING Ir 70 IT}
IARE THEY THE SAME?

/v:s. 0N: COM'LEY! PAss NON NAoz.
IND. SELECT A NEH Tess;

’“DUTXNE *0 CONVERT A N090 To PRINTABLE A561: :2 uoaosy,

CPO.

CNV!

N‘SCI

SASC.
ASCTI

K77EQ,

KD7D7,
KGHOZ.

OPEN

CL‘
TAD x

DCA

181

740 I
DDA

Isz
TAD

AND 1

BSA CLL

4M3

15!
TAD
CMA

AND 1

JM$
JMP I

OPEN

0C4
YAD

RTL
RAL
AND

TAD

AND

TAD

DCA I

JM9 1

OPEN
OPEN

OPEN

77DD

D7D7

6069

CPD
NASC

CPO

CPO

SASC

CPO

K770m

NASC

CNV

SASC

K7700

NASC

CNV

CPO

ASCT

ASCT

AD7D?

ASCT
K6767

A6666

SAsc

CNV

/E3!T 0P0 lUBRDUYINE



/KE8-E [IE EXTENDED qEMORY EXERCISER MAINDEC'flflvDHKEA'A'L PALlV V141 31-AUG-72

1577 32?7

1639 PAGE

/5UBR0UYINE T0 TVPE CHARACYER STRING

‘636 5009 UYVPL. OPEV

1601 7297 CLA

1662 1679 TAD x urvp: /GET AND SYORE SYfltNG ADDR,

16%3 3266 DCA YEMQ

16?4 3279 DCA FLAG ICLEAR SPECXAL CHAR FLAG.

1665 22@@ 152 UYYPE /SET UP EXIY 660R;

1676 1666 Tsc1. 710 I TEMQ

1667 7flfl2 85w /ROTATE 6 RIGHT.

1616 4215 JM5 78oz /GO TVPE CHARACYER

1611 1666 TAD I TEMO IGET 0171

1612 4215 1M5 rscz IGO TYPE CHARACTER

1613 2266 152 TEMQ It: To STRING 100R:
i614 52¢6 JMP YSC1 /GO BACK FOR MORE

1615 7666 7562. 6

1616 W139 AND [77 [MASK arr 6 9175

1617 3267 DCA TEMR ISAVE

1626 1276 TAD FLAG

1621 7642 SEA CLA IFLAG BET?

1622 5232 JMP TYPSP IYES

1623 1267 TAD TEMR INO.

1624 7450 SNA ITEMRID?

1625 5236 JMP .63 /YES.

1626 4243 77917. JHS PRINT /No. PRINY 17

1627 5615 4MP I 7562 IRETURN

1636 2276 152 FLAG ITEMRIB. set 'LAG

1631 5615 JMP ! 7562 IEXIT.

1632 3276 TYPSP, DOA FLAG ICLEAR FLAG.

1633 1267 TAD TEMR

1634 7450 SNA xav

1635 5615 JMP I TSCZ Ilauoae 17

1636 1272 YAD M77

1637 7656 SNA cLA I77?

164% 5666 JHP 1 UYYPE IVES. EXIY CODE

1641 1267 TAD TEMR

1642 5226 JM9 TYPAT

1643 2666 PRINT. OPEN

1644 1273 TAD M45

1645 764B 526 CLA It: 17 45'

1646 5252 JMP .64 IND.
1647 1366 TAD CR215 IVES. PRXNT CR

1653 4362 JMS TYOUT /co TYPE

1651 5643 JMP 1 PPzNT

1652 1267 TAO TEMR

1653 1274 710 M43

1654 764% SEA CLA Its 17 431

1655 5266 JMP .63 IND,

1°65 1277 TAO L!212 /YES. OUYPUT L7.

1657 525% JMP PR1N765

/KC8-E [AE EXYENDED vEMORY EXERCxSER MAguocc-oB-DHKEAeA-L PAL1m V141 31-AUG-72

1666 1267 TAD TEMR

1661 1275 TAD M66
1662 751a SPA

1663 1276 TAD P166
1664 1661 TAD 37246

1665 5250 JHP Pn1~7.5

1666 @667 Tenn. 6

1667 @667 rEMR. 6

1676 EEO? FLAG. z

1671 @662 PFLAG, a

1672 7761 M77. -77

1673 7753 M45. .65

1674 7735 M43. .43

1675 7746 M46. .66

1676 910% P190. 6100
1677 7212 L72121 213
37”? 3215 CR215. 215
1761 @246 SPZAZ, 246

IACTUAL PRINT ROUYtNE.

1762 WEED TYOUTn OPEN

1793 5546 7L5 IPRINT CHAIACYIR N AC'
1’04 6641 TS" IDONE PRINYXNG 7:39

'

1705 5304 JMP '.1 /NO.
175° “3‘2 *C' IGLEAR THE annren 7116;
1797 7339 CL‘ CLL /AND ALSO YHE 1c;
1716 5762 JMP I TYOUT /Exx7. AC & LgNK . @

IROUTINE 70 PRINT 1 SPACE,

1711 3666 SPACE1. OPEN

1712 4577 77?; /oo 57.
1713 6661 59651 ICNEJgPACE AND
1714 5711 JM9 I SPACE: ITHEN EXIT}

/R0UTINE *0 00 NUMBER OF SPACES

IIN LOCATION rOLLouINc THE CALL,

1715 game xspacg. OPEN

1716 1715 TAD I XSPACE [6 T >s R M n r

1717 7941 CE“ [NEGAQE §yzo
NU a: o SPACES

1723 3037 DCA TEMp‘ ISVOPE I’ll
1721 4311 JMS SPACE1 ISPACE 1,
1722 2937 IS? YEMP4 /DCNE Remussrco SPACES?

17?: 5321 JHP ,nZ IND. THEN 60 AMOYHER ONE,
1724 5715 JMP 1 XSPACE 7:117,

’ROUTINE *0 panr CONTENTS or 1 8:7,
IENTER WITH 31? xu AC.
/AC=@[ annv g.

/1c wow 61 DRKNT 1. \0

22'49

22|49

”AGE 1-18
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1725

1726

1727

1730

1/31

1732

1"33

1734

1735

1736

1737

1742
1741

1742

1743

1744

1745

1746

1747
1750

1751

1752

1753

1754

1755
1756

1757

1760

1/61

1762

1763

1764

1765

1/66

1767

177;!

177‘

17’2

1773

1774

1775

1777

2020

2301

2602

2063

2974

2075

2706

7DD7

2717

2611

2012

2D13

2014

2015

2816

7617

272D

2621

2025

2026

2034

2035

2036

2037

2740

2D41

2D42

2D43

2D44

2745

0059

7046

7031

1127

5777'

4577

7142

5725

$000

1735

7041
3352

2335

1735

3345
4577

@060

2352

5341
2335
5735

6900

6032

6fl31
5354

6036

5752

900%

3022

7010

3€20

75D1
3621

6214

3724

5224

3725

7441

SEES

4572

$766

7142

2096

DDDD

4577

722D

4574

1577

7710

5271
6034

1376

7700

5271
6034

3173

7176
7074

3026

1026

7112
701D

1127

4775‘
4574

1374

7659

52D1
6736

1373

’b‘fl
5225

4577

6610

5¢DD

3000

7604

77mg

5640

22¢0

5640

9:71. JPEN

SEA FLA

XAC

’AD

)CA

TYPE

BI'X
JMP 1

MAXNDEC—ZB-OHKEA-AwL aA11? V141 31-AUG-72 22140 PAGE 172%

[66

BIYX

BITl

7wHA7 Yo PRINY

7Ac NON D so 357 FOR A 1

7Aoo DD T3 PQESEAT Ar

ISAVE :7

7777: ’HE 91*.
7YHIS 81’.

7wxxT, AC + L . 62

IROUTINE To TYPE YH: NUMBER 07 wDRDs 1N

ITHE LOCAYXON FOLDDHIND THE CALL.

xrvpa. OPEN

YAD I

CMA IAC

DCA

ISZ

TAD 1

DCA

TYPE

OPEN

IS!

JMP
[St
JMP I

XINFUYA OPEN

KCC

K87

4MP
KRB

4MP I

XTYPE

XINPUY
XYYPE

XTYPE

.72

XXNPUT
9'.
XTYPE

XTYPE

7'1

XINPUT

IGET NUMBER 07 wDRDs Yb 3: TvPED.
INEGATE It;
7~Dw SAVE YHE NEGAYIVE COUNY,
75:7 READY To PULL A HDRD;
IGET YHE WORD;
7sAVE THE WORD}
76D rvp: Tu: NDRD.
77H15 WORD}
IVINXSHED ALL YET?

7ND.
IVES. SET UP 709 AN EXIT}
7NDw EXIT.

7cx17 wxvn CHARACYER IN AC;

/R0UTINE TO SAVE CONTENTS Dr AEGXSYE'S!

SAVPEGA O'EN

DCA
RAR

DCA

MQA

OCA

QDF

DCA

R3?
DCA

SCA

DCA

JMS I

JHP 2

pAGE

/KE8-E EAE EXTENDED “E“ORY EXERCISER

ACYOCK ISAvt AC;

LKYOCK ;SAVE LINK,

MOTOCK $SAVE no.

DPTOCK jsAv: or;

IFTOCK 78sz :7;

SCTOCK 78Avs ac;
[RIETDF 77:52? DAYA rszn
SAVREG 75x17! Ac AND LINKaD

MAznocc-DD-DHKEA-A-L 7AL1D V141 31-AUG-72 22.49 PAGE 1-21

/ROUTINE *0 FIND GU? How MANY MEMORY
/F!ELDS EXIST,

ASKFLDA OPEN

TYPE

SHA CLA

SEA CLA

TYPE

CRLF
JMP I

IROUTINE TO CHE

IE“T *1 19 SH!

SHEA OPEN

LAS

SMA CLA

4MP 1

{Si

JMP I

/ROJY1N£ YO CHE

IEXIT *1 '7 SWI

(-"6

ASKFLD*1

(-270

ASKFLD‘l

[7

HXFLD

HIFLD

[66

YYOUT

(-377

ASKFLDcl

(.215

.17

ASKFLD

CK snD.
TCH :5 557.

SH!

SH!

SW6

CK SR1.
TCH IS 6

IPRINY rue HESSAGEi

7chH£sr F!ELD (7.777

IINPUY A CHARACTER than 7H: 77v,

7:5 THE CHARACYER VALUE

7L£ss YHAN 260?

7vss. REYVPE Dussvxonz
IREAD CHARACYER szo AC}
715 THE CHARACTER VALUE
IHORE YHAN 2671

IVES. azvvpz Duzsvzonz
IREAD CHARACYER INYO Ac
ISAVE 3 LEAST schlrchNT 3:73-

IANO PLACE THEM IN

/AC 6-8.
7~Dw SAVE THEM}
IPRINY 17 BACK;

7ADD 6! 70 MAKE 17 PRSNTABLE.
77R1N7 :7
7x~7u7 A CHARACYtfl'
7ADD 2:5 CDMPLEMENY Dr A nuaouv,
IHAS :7 A nuaour7

7vcs. YHE OPERATOR DE$!RES Yo RESELECY;
75:7 YHE CHARACTER AGAIN.
7ADD 2's COMPLEMENY or A DARazAa: RETURN.
7wAs xv A eAnnzAcz nrvunuv

7ND 60 Yaw AGAIN'.
IGO DD A on AND Lr'.

IEXIT. AcALtNK-D;

/READ 3R
/CHCCK CONDXTION
[3.015

"1 70 EXXY.

ISlei'

\\
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2246

2047

2952

2251

2052

2053

2654

2855

2m56

2057

2262

2061

2262

2063

2064

2065
2066

2967
227%

2071

2fl72

2273

2074

2275

2076

2077

2192

2121

2122

2103

2164

2105

2196

2127

2110

2111

2112

2113

/KE5-E LAE EXTENDED MEMORY EXERCISER

2114

2115

2116

2117

2122

2121

2122

2123
2124

2125

2126

2127

2130

2131

2132

2133

2134

2135

2136

2137

214%

2141

2142

2143

2144

7145

2146

2147

2150

2151

2152

2153

2154

2155

2156

2157

V000

76D4

7174

7719

5646

22‘6

$646

@000

76D4

7gwo
77DD

5655
2255

5¢55

7604

@372
7640

5526

1042

3273

5673

DDDD

7664

7166
7004

7566
5264

7102
7012

D173
1125

3037
1437

3037
5437

@999

7300

1032

1133

3316
DDDD

5711

@020

7209

6224

1133

3325
@926

5722

2222

724a

1910

3010

2327

5727

4565

5342
1124

4775'

5254

4577

7212
5264

707%

7365

4523

1136

SD41

1745

3361

1371
SD16

4567

1216

8H1: OPEN

LAS
PAL CLL
SPA CLA

JMP I 5H1

152 SN1

JMP I 5H1

/ROUT;NE TO CHECK SR2.

/EXIT *1 IE SNXTCH XS SET|

5N2. OPEN

LAS
RYL CLL
SMA CLA
JMP I SN2

15! 5H2

JMP x 8H2

H.“ "'U“ v.-- va- '-v

/REAO SR,
[AC1 TO AC2,

/CHECK CONOIVION

ISRlll.
/*1 To Ext?!
ISRinl

IREAO SR}
IACZ 70 LCD.
ICHECK CONDITION]
ISIZIO

/&t 70 5x17;
ISRZI;

IROUTXNE YO GO TO NEXT TESY IF NO

ISUITCHES ARE SELECTED FOR A PARTICULAR

/TEST|

NXYSTJ LAS
AND (45“

SEA CLA
JMP I CSELTST
TAD NEXT

DCA 7‘2

JHP I 7‘1
OPEN

IREAD SWITCHES}
[LOOK AT ONLY 7:57 SELECY SWITCH}
IARE ANY 0! 7HIM SEY?

IVES.
IGET NEXT 7557 POINTER:
/s7ons :7 7D JUMP 70

[NOW JUMP 7o :7.

IPOINTER 7D JUMP To.

IROUTINE TO SELECY A TEST IF A SWITCH

/1$ SET.

SELTST. LAS

RYB CLL

RAL
SMA

JMP NXTST

85w CLL
R7R

AND [7

TAD ESHTAB

DCA YEMPé

TAD I TEMP4

DOA TEHP4

JMP x YEMP4

/RDUTINE To SET 0!.

SEYDF. OPEN

CLA CLL
TAD DrrLD

IREAD SWITCHES

ICHECK FDR

IS! 3 SET?

III IT SPY!

IND. so 7a ch7 7:87}
IPUT SR 4-6 :N AC 9-11

I

xxch ONLY sn 4.6;
IADD TABLE ADDRESS AND

ISAVE AND Now

IGET THE YESY ADDRESS

IAND NON

IJUMP 7D THAY 7E37;

MAINDEC-OB-DHKEA-A-L PAL1D V141 31-AUG-72

YAD CCDF DD

DCA ,t1

OPEN
JMP I SETDF

/RouT;NE 7o SET OF EQUAL YO IF.

RSETDFn OPEN

CLA

er
TAD CCDF DD

DCA .t1
OPEN

JMP I RSETDF

IROUTINE YO SUBTRACT ONE FROM A313 AND E!!! 3;}

RSEYAI. OPEN

CLA an

TAD A110
DCA AI1D

15! RSETAI
JMP x aser:

IROUTxNE 7o 77!: OUT 70 sxDNr

[Ac-.g
’

IADD A11! 70 :7.
znzst7 Alla.
1.; run [317;
INOH Exx7. Ashe:

ITHE END OF ONE PASS OF THE WEST:

ENDTYP. 4M5 I cswz

JMP ,t‘
YAD £207
JMS 7YDU7
JMP NXTST

TYPE

KEBEME

JHP NXTST

Ix! SH 2 527 JUST "DONG".

ION 2 :5 N07 5:7 so PRINT}
lafiLL CODE}
/R!ND 7H: DELL}
IGO 7D NEXY 7:87;

16° YO NEXT TEST}

IROUTINE 70 LOAD CORE FROM ADDRESS JDDD 70 5777

INXTH A NUMBER EQUAL 70 THE ADDRESS OR 175
ICOMPLEMENT. THE LOCATXON FOLLOWING THE CALL

xszL BE 7H: DETERMINER. EQUAL (7266) MEANs

ILOAD CORE HIYH CONTENTS EDUA; To THE ADDRESS. AND

/CDMPLE c7343) MEANS 7D LOAD CORE uxru
I7HE 1's COMPLEMENY or THE ADDRESSi

LOCORE: OPEN

CLA CLL

JMS I [LIERO
YAD [-3020

OCA COUNT
YAO I LDCORE
RCA .té

TAO (2777

DCA A11

JMS I CSEYDF
TAD A 611

l2l

ICOUNT SET EUR 320% OCTAL ADDRESSES.
IGET INSTRUCTION FOR SEYTXNG CORE 20R.

IEOUAL 09 COM LEMENT AND STORE.
ISET AUTO 1NDEX 70 STAR?!

/wx7H ADDRESS 367D:
ISET DAYA rern 70 BE SET UP,
IGET C(Azzb) AND ADD 0“: 7D-

22l49 PAGE 1-23
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2166 Tag; :AC ll? SIVCE A110 7“ ONF LESS.

2161 @953 oPEN IEXYHER A ”ND?" ”R "FLA CLL CMA",

2162 3415 OCA I A116 I570”! YHE NUMBE”.

2163 294; :52 rOOOT /FXNISHEO ALL aqua AOOficsszs YET?

?164 5357 JMP ,sE lNO' HEpgk: OPLPA'IFN.

2169 4572 JM5 1 LRSETDF IVES. stag: THE DATA FIELDT

2166 2345 :56 LDCORE /3:TUP FD“ EXIT.

giév 5745 ON? I LDCCRE IEXIY. Ac AND L!NK EQUAL O,

2171 2777

2172 84%6

2173 7:63
2174 70fll

2175 1702

2176 7519

2177 7526

ZZOO PAGE

IROUTINE TO LOAD THE THO BUFFERS. (3406-4877) AND £5flD0-5777).

zwIT4 SIMULATED RESULTS FROM MUTKPLICATXON}

/BUF:ER 343094377 HILL CONTAIN THE EXPECTED RESULT!

xrnOw HARDWARE MUTTPLT FROM 3000-3377 STORED

/IN THE rORM {HQ THEN AC), (Low STORAGE?

[BUF‘ER 5000-5777 waL CONTAIN THE zxvtcTEO RESULT!

[raga HAROHARE MULTIPLY FROM 44BO-4777

/:~ THE rORM (Mo THEN AC). (HIGH STORAGE)

a w vsxn. OPEN

:53: 72:?
U

SHAB ILETS MAKE SURE urine TN a Hoax.

’m 736 CLA CLL .

giag 117: TAD c3666 IBEGXNNING OPEPAND.

2234 3217 act MUYMB IFOR MULTIPLV.

2205 1147 TAO E34OO IBEOINNING ADDRESS or.

2206 3221 USA SYONUM IBUFPER YO HOLU SIMULATED R£3ULTS,

2207 7344 OLA CLL CMA RAL ISET A COUNT-

221O 3949 OCA BOTH /0V 2.

2211 1146 ’AD {-AOO ISET UP FOR-

2212 zadx OCA COUN’ IA COUNY or 400.

2213 7300 MUYLJP. CLA cLL /CLEAR AC ON RETURN

2214 1217 TAO MUYMB I

7 4, c L CMA

3:1: 4%?3 4:5 MQLMUV /S:MULATE MQL NUT

2217 £222 MOTMB, OPEN IDPERAND
.

2229 7445 OS? ISTORE RESULTS F90" SIMULATED MULTIPLYfi
7221 OOOO STONOM. OPEN IOONTAINS ADDRESQ NHERE HO HILL at 8T0 ED,

?222 2217 152 MUYMB /6; To OPEDAND 1H Muvna,

'O Si SYDNUH /

:52: £53: £53 STOOUM It: T0 STORAGE ADDDESS§

2225 2O41 x82 COUNT IOONE fiflfltOCTAL) MULTI’LIE37

222* 5213 JMP MUYLUF IMO. THEN OONY!NU£ YO 00 MORE.

22;“ 2O4O [Si BOTH IDONE WITH HIGH STOHAG 7

223m 7610 5K9 CLA /NO, Low HAS JUST COM LETED. NOH START H10“.

2231 5600 JMP I MUTSIM IVES. ALL SIMULATION IS COMPLETE.
I

2232 1122 TAD C44OO ISET UP FOR BEGINNING OPERAND OF 6459.

IKES‘E E‘E EXTENDED ”ENORV EXERCXSER MAINDEC'EBIDHKEA'A-L °AL11 Vl‘l 3$IAUGI72 22.49 ”AGE 1.25

?233 3217 DCA HUYMB /

2234 1136 TAD [saga /SET up row STORAGE To BEGIN A!-
2235 3221 OCA STONOM IADDRESS sees

2236 5211 J”? MUYLUP*2 INOW 50 DO qu "HXGHM SIMULATION,

2237 OOOO SUDOHQa OPEN ITEMP

2240 vflfle MOLDVIa OPEN /T!MP

2241 $300 PDSLSR. OPEN /TEMP

/ROU";NE TO LOAD THE Two BurrEnS. (3426-4577) ANO (swan-5777).
xwxru SIMULATED RESULTS FROM DIVXSION.
IBUFVER 3460-4577 HILL CONTAIN THE EXPECTED RESULTS

IFROM HAROwARE DIVIDE FROM saga-3377 SToRag

IIN *HE FORM (M0 THEN AC), (Lou STORAGE).
IBUFFER BOOM-5777 HILL CONYAXN TH: EXPECTED RESULTS
IFRO“ HARDWARE OIV!DE FROM c4OO-4777

7242

2243

224d

2245

7246

2247

$250

2251
2252

2253

2254

?255

2256

2257

?260

2261

9262

?263

2264

2265

2266

2267

2279

2271

2272

2273

2274

2275

2276

227’

2390

?361

2302

2363

2304

2305

$000

7431
73am

1121

3264
1147

3266

7344

3640

1146

3941

7300

1264

7041
3237

1237

7150
4777'

OOOO

7445

same

7340

1264

3264

2266

2266

2O41
5255

964%

7619

5642

1129

3264

1136
3266

5253

/IN VHE roan (MO THEN AC), «chu SYORAGET,

oxvsxm. OPEN

SHAB ILzT's MAKE aunt WE'RE TN 8 MODE}
CLA CLL ICLAER AC AND LINK}
TAO c4777 IBEOINNTNO DYVISORi
OOA oxvna zron DIVID!
TAD c34OO (BEGINNIVG ADDRESS or OUFPER
OCA DIVNUH /TO HOLD STMULATEO RESULTS}
CLA cLL cm; HAL xszr A COUNY

DCA BOTH /or 2.
*AD L-4DO ISET up row.

DCA COUNT IA COUNT or 406 OOTAL;
DIVLUP: CLA CLL IOBTAIN THE DIVISOR AND-

TAO Dvaa ISUB 1 FROM IT AND THEN-
cna XAC ICHANGE it To ITS 2's OOMILEMENT.
DCA suooma ISTOFE :7 AS MG.

TAO SUOOMO /OtT SAVrO MO DATA AND

CLL CMA RA! /;'s COMPLEMFNY Tr FOR HIGH DIVlOEND
JHS PSDDV! ISIMULATF A Olvxoct

DTVME. OPEN IOTVISOR.
DST ISAVE wzsugts rROM SEMULATED oxvxnz.

owiun. OPEN ICONTAiMS ADDRESS wage: Mo HILL BE STORED

CLA CLL CMA

TAD ozvue
DCA oxvma

IS! DXVNUM
155 XVNUH It! TO SYORACE AOORESSK
xsz COUNT ICON! 629 ochL OTVIOES?
4MP DIVLUP IND. 00 Home,
152 BOTH IDONE wI'H chu STORAGE?

SKP CLA IND. LON MAS JUS' COMPLETED. NOH START HIGH.

JMP I DIVSIM IVES. ALL SIMULA’ION :5 COMPLETE
TAD c3377 xsev UP row OTvzsop To BEGIN AT 4406

RCA ovaa I

TAD [saga xszr up ron STORAGE To BEGIN AT -

DCA DIVNUM IADDRESS 562a.
JNP OTVLUP-z INOH GO OO HYGH SXHULATION,

“S
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zaourxwg TO SxHULAYE A HULYIPLY (HOL MUY3

IENTER waH NUMBER IN Ac To B: MULYIPLIEO
IBY OPERANO FOLLOHXNG CALL.

2326 9629 MQLMUY. OPEN

2307 3237 OCA

2310 1306 YAO

2311 3313 OCA

2312 5314 4MP

2313 3200 PSDMUY. OPEN

2314 3242 DCA

2315 1376 TAO

2316 3343 DCA

2317 1713 TAO I

2322 3344 DCA

2321 2313 IS!

2322 5332 JMP
2323 1246 TAD

2324 7426 SNL

2325 5332 JMP

2326 7162 CLL

2327 1344 TAD

2339 7212 RAR

2331 324% OCA

2332 1237 TAD

7333 7310 RAR

2334 3237 USA

7335 2343 IS!
2336 5325 JMP
2337 1237 TAD

234m 7421 NHL
2341 1240 TAO
2342 5713 JMP I

2343 @600 PSDLSR. OPEN

2344 @020 PSOHOLn OPEN

/ROUT;NE YO SET

2345 2869 PFIELD; OPEN

2346 1032 TAO

2347 7112 RAR CLL

2352 7912 RTR

2351 1127 TA?

2352 3775' DCA

2353 1031 TAO

2354 711% RAR CLL
2355 7012 RTR

2356 1127 TAD

7357 3774' DCA

IKES-E EAE EXTENDED “EMORY EXERCISER

2366 5745 JMP 1

2374 7114
2375 7117
2376 7763

2377 2402

2409 PAGE

SUDOMQ

MQLMUY

PSDMUY

PSDMUY*1

MOLOV!
(7763

PSDLSR
PSOMUY

PSDMOL
PSDMUY

.‘10

MOLDVI

.03

PSOMGL

MOLDVI
SUODMQ

SUDOHO

PSDLSR
,I13
SUOOMQ

MOLDV!
PSDMUY

UP FOR

DFFLD

C60

pDFFLD
X'FLD

can

pzrrLo

MAINDEC-ZBIDHKEA-AIL PALifl v141

PFIELD

PRINTING

ILOH ORDER PRODUCY IN NO

IHIGH ORDER panama! ZN Ac;
/EX:T.

17 AND OF.

31-AUG-72 22|49

IEXIV. ‘c90;

/RoUT:NE To SXMULATE A DXVXDE (DIV)
/ENTER WITH HIGH ORDER DIVIDEND IN THE AC.
/AND THE DIVISOR POLLOHING YHE CALL.

PSDCAM
PSODV!
Psoov:

IAC
HOLMUY

PSOCAM
MOLMUY

(7763

PSDLSR
.‘11

PSDCAM

PSOCAN

PSDCAM
MOLMUY

PSDCAH

SUDOHQ

SUDOMQ
PSDLSR
1'14

SUDOMG

PSDCAM

PSDDVI

ISAVE HIGH ORDER DIVXDEND

IDIVISOR
IE‘IT POINT.

11‘s COMPLEMENY or oxvrson

IHIGH ORDER oxvxnzwo

IA DIVIOE OVERPLON occuaazo. PROCESSOR "nouNn,
/776 Y I

IA COUNTER}

/M0!OUOY!ENT]
IACaREMAXNDER
IEXIY.

ITHIS ROUTINE EERO'S ADDRESSES 3009-5777 IN EVERY 'IELD

M

2409 ?@@E PSDDVX0 OPEN

2491 3236 DCA

2492 15?? TAD X

2463 P269 153
?494 7141 CLL CMA
2425 3777' DCA
246$ 123$ TAD

2497 1777' TAD

2410 7636 3§L CL!
2411 7452 HLT
2412 1376 TAD

2413 3775‘ DCA
2414 5225 JMP
2415 1236 TOD

2416 7204 RAL
2417 3236 06‘

262% 1236 TKD
2421 1777’ TAD

2422 7430 SZL
2423 3286 USA
2424 725a OLA
2425 1774‘ TAD

2426 7Z64 RAL
2427 3774’ DCA
243% 2775’ :3!
2431 5215 JMP
2432 1774‘ TAO

2433 7421 MQL
2434 1236 TIC

2435 5629 JHP I

2436 fiflflfl PSDCAMo OPEN

P437 9060 LZERO. OPEN

?44@ 7302 CLA CLL
?441 1232 YAD DFFLD

PAGE 1026

PAGE 1'27



/K[5-5 L‘s ExTENDED “EMORY EXEchSEH MAINDEC~0890HKEAwh~L PAL17 V141 31-400-72

2442 3033 004 TEMP

2443 103: DCA OVFLD

2444 1076 TAD HXFLfi
2445 7112 RTR CLL

2446 7010 “AR

2447 7040 (MA

7450 3034 004 TEMPI
2451 1136 LEERDII 740 [-3000

2452 3041 USA COUNT

2453 1155 740 22777

2454 3016 DCA A116

2455 4567 JHS I CSETDF

2456 3416 DCA X A116
2457 2041 IS! COUNT
2460 5256 JMP .-2
2461 2034 :52 7:07;
2462 7610 8K” CL!
2463 5270 JMP .55
2464 1632 TAD DPFLD
2465 1134 TAD L10
2466 3032 0:4 orrLo

2467 5251 JHP L20Ro1
2470 1033 TAD YEMP
2471 3052 OCA DPFLD
2472 4572 JM5 I CRSETDF
2473 5637 JMP X LZERD

IRDUTINE INVOLVED IN AUTO [NOEx VEST
ITO MAKE SURE THE AUTO-INDEX REGISTER

IHAS TRUELY INDEXED.

2474 fiflflfl CHECllc OPEN

2475 3044 004 SszAc 754v: 7H: 1c;
2476 1010 740 4115 /GET CONTENTS or A!10.

2477 3045 004 SAVEA! x4~o save :7;
2500 1044 TAD SAVEAC IRESTORE THE AC.
2501 4006 JHS INSTRU IEXCUTE 7H! tNSYRUC'ION

2502 3046 004 SAVAC /SAVE THE AC

2503 7010 240 IMOVE THE LINK IN A POSxYxON
2504 3047 004 SAVLNK /wH£7E I? CAN BE SAVED;
2505 1045 740 SAVEAI xNow CHECK To SEE
2506 7040 cMA /:F YHE AUYO-INDEX 05018750
2507 1010 740 4110 IHAS zNoaxeo;
2510 7640 514 CLA IHAS 177

2511 5317 4MP .66 /NO.
5512 2274 150 CHECAI /507 UP won 2x17;
2513 1047 740 SAVLNK ICE? SAVED LINK;
2514 7104 RAL cLL IRESYORE 17.
2515 1046 740 SAVAC IRESTORE THE AC.
2516 5674 JMP x CHECA! 70x17 ,

2517 4572 JMS 1 cRaETor /RESEY THE 07;
2520 4517 JM5 I CPFIELD ICOVERT F!ELD YO PRINTABtE ASCII.
7521 1674 740 x CHECA! IGET TEST tocNYIPER.
2522 3341 004 P1 754v: 17 70 paan;

/KE8-£ 045 EXTENDED “EMORV EXERCISER MAINDEC-UBvDHKEAIAIL PAL10 V161 31.4u5-72

7523 1045 740 SAVEA! IGET 0047 7H: A: HA5 ecront.
7524 7001 14c IADD ONE so u: Know WHAT 37 SHOULD BE,
2525 3034 DCA TEMP1 154v: row A co~vgnsxong
2526 ‘542 JHS I take xcowvznr SHOULD BE A! 70 .scxx
2577 0034 TEMP1
2530 7200 AISB
2531 1010 740 1110 16:7 convgnvs or 4110 AND 54v:
?532 3034 066 'EH91 ISO 4110 DOESN'T car 4! WHEN 45555950;
2533 4542 JHS I tcpo ICONVERT 415 76 ASCII
2534 0034 TEHP1
2535 7165 w04

?536 4575 TYPEX [vag ERROR DAQA
DECIMAL

2537 £011 9

OCTAL
2540 6613 CRLFZ IGR¢2LP.
2541 0000 P1. OPEN IYEST IDENYXFERj
2542 6621 TSTERR /?Esr canon
2543 6613 CRLF? /CR*2LF.
2544 6637 17 I"!F".
2545 7114 PIVFLD INUMBER or FxcLo;
2546 6643 DP /"DF",
2547 7117 PUFFLD INUMBER or rszo;
2550 7157 04150
2551 4576 SPACEX

DECIHAL
2552 0011 9

0074L
7553 4577 770:

2554 7163 004
2555 7702 ML? IEAE x~sraucrzo~ 741150 To INCREMENT

77H: 4u7ocanzx 45613752,
775555 co~7x~ur 'o ENTER
/4 scope Loop swzvcu
722015750 3:77xugs no ~07

/APPLY TO rats canon;
2556 4567 JHS I [SETDF [SET OF.

2557 7300 CLA CLL
256a 1045 740 SAVEA!
2561 3010 064 4110
2562 1044 TAU SAVEAC
2563 4006 JHS INSTRu
2564 5357 JMp _,5

IBUFFER STARTS AT SUfiE AND IS 303% WORDS LONG

2574 2237
2575 2343

2576 7763

2577 2306 {ér'
3680 .3060

22149 PAGE 1-26
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/KL8-E {IE LXTVVWED “EMOWV EXERCISER

6666

6661

6662

6303

6664

6665

6666

6667

6616

6611

6612

6616

6614

6615

6016

6617

6226

6021
6622

6023

6fl24

6025

6026

6627

6938

6031

6632

6033

6634

6035

6E36

6637

6646

6041

6942

6243

XLXST

6009 uéoflfl

/ERROR DATA.

MAlnDEC-BBIDHKEA-AwL P‘Llfl u141 31-AuG-72

IROUTINE Y0 PRINT INITIAL PARY or DAD, 057,

6666 INDDMOo OPEN

3633 ac TEMP ISAVE no Anontss;
4542 JMS I ccro /co~v:nv To 68:11;
6636 TEMP /

6667 ACADDR /ASC!I r66 66 ADDRESS}
2636 :51 TEMP /61 *0 ran» roR AC noonzss;
4562 JM5 1

6633 TEMP

7123 ADDRAC

4317 JMS 1

1666 TAO z

3222 OCA

2266 152
4575 TYPEx

DECIMAL
1613 11

OCTAL
6613 CRLFZ
6666 OPEN

6621 TSTERR

6613 CRLF?
6637 IF

7114 PIPFLD
6643 or

7117 PanLo
6636 MOAODR

6647 ACADDR

7123 ADDRAC

5666 JMP x

CCPO ICONVERY YO ASCII}

IASCII FOR AC ADDRESS}
CPFXELD IOONVERT VIELD To ASCII
INDDMO IGET TEST IDENersz
.65 /AND SAVE To B! PRINTEQ

:NooMo /8tr POR txr‘;
vapa 7H! IOLLOHINGI

I

ICR¢2LP
IDADa osr.
x7657 ERROR,
xcn6216

/1' NUMBER

ID? NUMBER
IMO ADDR
IMO ADDRESS AND AC AUDI
IAC ADDRESS. CRtZL'c TERMINATE}

INODMD IEXIY. AQ‘LIB]

IROUTINE YO PRINT 2ND PARY 0F DAD ERROR INFORMATION.

6666 DAOPZ, OPEN

3033 DCA

6576 SPACEX

DECIMAL
6615 13

OCTAL
4567 JHS I

1433 TAD I

7041 CMA XAC

3634 DCA
2633 IS!

/KE8—E EAE EXTENDED MEMORY EXERCISER

6044

6645

6646

6547

6656

6351
6652

6653

6054

6655

6656
6657

6666

6561

6662

6663

6064

6665

6666

6667

6676

6671
6672

6073

6974

{NEWS

6676

6677

6166

6161

6162

6163

6164

6165

6166

6197

6119

6111

6112

6116

6114

6115

6116

6117

6126

6121

6122

6126

6124

6125

6126

6127

1433 TAD I

7048 CMA

3035 DCA

6572 JMS I

4542 JMS x

6634 TEHP1

7135 PMG

4562 JMS I

@635 TEMP?

7130 PAC

4575 TYPEX
6665 5

6766 LACMQ
6666 ORGINL
667B LINKG
7136 PAC

7135 PHO

1034 TAD

7041 CMA IAC
3634 USA
1035 TAD

7940 CMA

3955 DCA

4542 JHS 1

6634 TEHP1
7135 PMG

4542 JMS I

3035 TEHPZ
7136 PAC
6575 vaax
6015 16
6716 TBA

7136 PAC

7135 PHD

6726 sznuL
6741 LINKl
6734 6666
6734 9606

6744 ACTUAL
1926 TAD

4516 4M5 I

4542 JMS I

6622 ACTOCK
7136 PAC

4542 JHS x

6621 MQTOCK
7135 PMQ

4575 rvpgx

6662 2

7136 PAC

7135 PMO

5633 JMP y

TEMP
ISPACE THIS-

IANOUNY 0' TIMES}

[SETor
TEMP

TEMP1
YIN?

MAINDEC-OSuOHKEA-A-L PAL16 V161 31-Aug-72

TEMP

TEMP?

CRSETDF
(CPO

(CPO

TEMPi

TEMPl
TEMPE

TEMPZ

:CPo

CCPO

LKTOCK

E8171
CCPO

[CPO

DADPZ xzxxr

\la

22"?

21'49
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IKEe-E :66 EXTENDED "EMORY EXERCXSER

6266 PAGE

HAlNDEG-Ul-OHKEI'A'L PAL16 V141 510AUGI72

[ROUTINE TD PRINT SECOND PART OF DI? ERROR INFORMAYION:

6266 6666 65792. OPEN

6261 3633 DCA

6262 4577 776:

6263 7635 RIG

6264 4576 SPACEX

DECIHAL

6265 6616 6

OCTAL

6266 4575 7yP£x
DECIMAL

6267 6667 7

OCTAL
6216 7641 8:706:
6211 6771 6877x7

6212 6616 SPACZ

6213 7646 47752
6214 6771 ns77x7

6215 6616 CRLF
6216 7653 cL
6217 4576 SPACEX

occxMAL
6226 6612 :0

OCTAL
6221 4577 777:

6222 6675 L1NK6
6223 4576 SPAOEX

DECIHAL

6224 6612 10
OCTAL

6225 1626 740

6226 4516 JHS I

6227 4577 777:

6236 7666 CMQ

6231 4576 SPACEX

DECIMAL
6232 6611 9

OCTA

6233 4542 JH$ I

6234 6633 7:66
6235 7136 PAC
6236 4542 463 I

6237 6621 MOTOCK
6246 7135 PMO

6241 4577 777:

6242 7136 PAC

6243 4576 SPACEX

DECIMAL
6244 6667 7

OCTAL

6245 4575 YYPEx

/KEs-E EAE EXTENDED MEMORY EXERC!SER

DIGIHAL
6246 6662 2

OCTAL
6247 7135 PMO

6256 7666 CMOA

6251 4576 SPLCEX

DECIMAL
6252 6621 17

OCTAL
6253 4567 363 I

6254 1433 TAD 1

6255 3635 066

6256 4572 JMS 1
6257 4542 J": I

6266 6635 7:692
6261 7135 PMQ

6262 4575 TYPEX

DECIHAL
6263 6662

OCTAL
6264 7135 IMQ

6265 7676 64¢
6266 4576 SPACEX

DICIMAL
6267 6611 9

ocTAL
6276 2633 18!

6271 4542 JM! 1

6272 6633 TEMP
6273 7135 PHQ
6274 4542 JHS I

6275 6622 ACYOCK
6276 7136 PAC

6277 4577 777:
6366 7135 666

6361 4576 SPACEX

DECIMAL
6362 6667 7

OCTAL
6363 4575 TYPEX

DECIMAL
6364 6662 2

OCTAL
6365 7136 PAC

6366 7164 6464

6367 4576 SPACEX
DECIHAL

6316 6621 17

OCTAL
6311 4567 JHS I

6312 1433 TAD I
6313 3634 USA

6314 4572 JMS 1

6315 4542 JMS x

6316 “$34 TEMPI

YEMP

LKTOCK
C3171

HAINDEC-IOIDHKIAOAIL

{SETUP
YEHP
YEHPZ

CROETD'
(CPO

7:67
EOPO

:SETDV
TIHP

7247:

(232707
Ecvo \-7

PALll V1l1 3t'AUGI72

22149

2214,

PAGE 1-32

PAGE 1-33



/K[8-E LA; LXTENWED MEMORY EXERCISER

6517

1‘ 5 2‘ v“

55?;
'

4‘
I‘

‘7

9) .3 L a.

6433

6434

6435

6436

6437

644%

6441

6442

6443

6444

6445

6446

7132

4577

713K

“05%

*4}?

393$

303$

1bflfi

2299

$217
4517

1069

2200

3226

4542

3933

4575

@014

6613

@260

6621

6613
6637

7114
6643

7117
@960

7362
7135

6619

4576

9015

1696

3251
2200

4567

1433

SEJS

4572

4542

$633

714°
4575

PAC

TYPE

PAC

JMP 1

PAGE

MAINDEC'DBIDHKEAwAIL PALIG V141

DSTPZ

/ROUT1NE 70 PRINT [anon DAYA run MUY on 91v 7:37;

MDPZ:

MDPZAg

MDPZB,

OPEN

DCA

TAD I

ISl

DCA

JM5 1

TAD I

152

(— I m 0-.

JHS
TEMP

Ho;
vacx

oecxMAL

IKEe—E {as EXTENOEW MEMORY EXERCISER

6447

645%

6451
6452

6453

6454

¢455

6456

6457

6460

6461

6462

6463

6464

6465

6466

6467

6470

6471

6472

6473

6474

6475

6476

6477

656a

obfll

65fl2

6503

5504

obflfi

6596

6507

6516

6511

6512

6513

6514

6515

6516

6517

6526

6521

6522

6523

6524

6525

6526

991a

7236

9960

7252

6663

6675

7L46
6723

6675

4576

@666

1666

2260

3034

1434

3934

1434

3035

2034

1434

3036

1606

3312

223%

4542

2635

7156

4542

@036

7152
4575

Efl03

7152
mama

6744

192%

4516

4576

G6M6

4542

FEZZ

7152
4542

2321
7156

4542

3323

7155

MDP2C'

MDPZD,

8

OCYAL
MDHEDl
OPEN

MDHEDZ

ORGINL
LINKa

HEX

SEMUL

LINKG
SPACEX

DECIMAL
e

DCYAL
TAD 1

:5:

BSA
TAD I

DCA

TAD I

USA

:52
TAD I

004

TAD x
DOA

xsz

JNS I

renpz
wos

JMS 1

TEMPS

H02
TYPEX

OECIMAL
3

ochL
wDZ

OPEN

ACTUAL
TAD

JMS 1

SPACEX

DECIHAL
6

OCIAL
JMS X

ACTOCK
woe

.ms 1

HQTOCK
was

4M5 x

SCTOCK
H04

TEMP

HDP2

MDPZ

MDPZA

CPPIELD
MDPZ

MDPZ

MDPZB

[CPO

MAINocc-QG-DHKEA-A'L PAtaa V141

MDPZ

HDPZ

YEMPl

TEMPI
TEHPl

TEMPl
TEMPE

YEMP1

YEMPi
TEMPS

MDFZ

MDPZD

MDPZ

ECPO

[CPO

LKTOCK
CBXTl

[CPO

[CPO

[CPO

\8

ICONVERT I’XELD T0 ASCII

31-AUGI72

31-AUGI72

22l49

22|49

pAGE 1-34

965E 1-35

fiwwku



6527 4575 TYPEX

OECIMAL

6533 3902 2

OCTAL

6531 7152 ND?

6532 716i WD‘

65‘3 363% JMP I H092

66mg PAGE

6666 0227 $4749. DADTSY

6661 6466 DSTYST

6662 6666 MUYTST

6663 1621 DIVTSY
6664 6367 DADA}?

6665 6561 DSTAIT

6666 6766 MUYAXT

6667 1266 DIVAIT

IYEXT FOR ERROR PRINTOUTSI

6610 4543 CRLF: TEXT 'Xll?’

6611 6677

6612 6660

6613 4543 CRLFZ. TEXT 'meov' 76R42L7.
6614 4366
6615 7766

6616 4646 SPACZ: TEXT ' 07'

6617 6677

6626 6666

6521 4624 TSTERR. TEXT ' TEST ERROROT‘

6622 7523

6623 2440

6624 6522

6625 2217

6626 2266

6627 7760

6639 4615 MaAoDR. TEXT ' M0 ADDR 07'

6631 2146

6632 9164

6633 6422

6634 4640

6635 6677

6636 7666

6637 4611 IF. TEXT ' 1F 07’

6646 6640

6541 $677

6642 6666

6643 4646 DP. TEXT
’

OF I?’

6644 6466

6645 4666

/KE8-E [LE EXTENDED “EMORY EXERCXSER HAINDEc-lO-OHKEA-A-L P4L16 V141 31-AUG-72

6646 7766

6647 3036 ACADDR. TEXT 'XXXXX‘ AC ADDR 0"

6656 3636

6651 4543

6652 4661
6653 i349

6654 6164

6655 6422

6656 4646

6657 6677

6666 @666

6661 4066 SPACl. TEXT ’
02'

6662 7766

6663 4546 oRGlNL. TEXT 'xat onxcxNAL 07'

6664 4346

6665 1722

6666 1167
6667 1116

6676 9114

6671 4640

6672 4046

6673 6677
6674 6000

6675 6640 LINK”. TEXT ‘6 O?’

6676 4666

6677 7766

6766 1440 LACMQ. TEXT IL AC MOO!’

6761 4640
6762 6163

6763 4040

6764 4040

6765 1521
6766 6677
6767 6666

6716 4543 TBA. TEXT ‘X4 TO BE ADDED 01‘

6711 4624

6712 1746

6713 6265

6714 4661
6715 6464

6716 6564

6717 4046

5726 4646

6721 6677

6722 9666

6723 4543 SIMUL. TEXT 'xu SIMULATED a?!
6724 4623

6725 1115

6726 2514
6727 $124

6736 V5?4

6731 4646

6732 4666 \CK
6733 7760

6734 6666 2:06. TEXT '6666 67'

72'“?

22l49
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/KC8~E EAE eXTENUED ”EMORY EXERCISER

6’15

(‘5 f I
(3

6’37

6’45

6/41

#742

6/43

5! ‘14

5745

6740

6747

6750

6/51

0/52

5783

6754

6755

6750

6757

6760

b/éi

6762

6/63

6764

6705

6766

6/67

6779

6771

6772

6/75

6774

6775

6770

6777

7Dflfl

7U51

7662

7033

7604

7005

7666

7667

7210

Vail

7912

7913

7614

7E15

7916

7917

7020

7921

7g22

7623

6269

4649

JE77

9006

*140

4070

7772

4543

4771

3524

2571

1440

4949

4E46

4gne

7709

U4fl1

7400

77flfl

U431

@440

”125

2417

4011

1504

£536
‘37?

3690

H425

966B

77““:

6425

2440

@125

2417

‘611
1664

@536

@077

003%

1525

3166

7700

1525

314%
@125
2417

4011

1604

@530

0077

@600

7411

2690

7730

LlNKlo

‘CTUALI

DADTXTo

DADATX:

DSTTXTI

DSTATX:

MUYTXTo

HUYATX;

DXVTXTo

vcxr

TEXT

TEXT

TEXT

TEXT

TEXT

TEXT

TEXT

TEXT

/KE8-E EAE EXTENDED MEMORY EXERCISER

7024

7725

7326

7727

7036

7631

7232

7033

7a34

7935

7936

7837

7049

7041
7542

7043

7044

7745

7946

7947

7950

7w51

7g52

7753

7a54

7055

7656

7557

766?

7m61

7662

7063

7864

7065

7E66

7267

7275

7071

7972

7673

7074

7075

7u7o

7777

7197

7101

7102

7193

7104

7195

7196

7177

7117

7111

7112

@411

2640

0125

2417
4511

1604

$530

0277

WEUE

4522

0597

@677

050%

0205

6617

ZZMS

46E6

770%

Wlflb
2465

22‘6

3077

M009

4543

4063

5914

5130
7790

4543

4303

5015

2151
$077

9090

4543

4603

5015

214m

”154

6422

510%

7768

4543

4003

5661

7351

0777

7639

4543

4603

5061

0340

$164
3422

5166

DIVATxa

REG:

BEFORE.

AFTER,

CL:

CHO:

CMQAI

CAC.

CACA:

TEXT

TEXT

TEXT

TEXT

TEXT

TEXT

TEXT

TEXT

75x7

MAINoEc-asuDHKEA-A-L PALig V141 31-AUG-72

'1 07'

‘x~ ACTUAL 07'

'DADD?‘

'DAD AUTO INDEXI?‘

'DSTD?‘

'DST AUTO INDEXO?‘

‘MUYO?’

'MUY AUTO INDEX'?‘

'DIVO?’

HAINDEC-UBODHKEA'AUL PAL1W V141 31-AUG-72

'DIV AUTO INDEXO?‘

'
REGI?’

’BIFORE '7‘

’AFTER 01'

'XI C(L207‘

'Xl C(MQ)I7'

’X! C(MQ ADDR)I?'

’Xl C‘AC707'

'Xfl C(AC ADDR)O7'

41C)

22:49

221‘9
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IKE8-L tn: {xwgnnLn “EMORY EXERCISER

7113

7114

7115

7110

711?

7120

7191

7122

7123

7124

7125

7126

7127

713a

7131

7132

7133

7134
7135

7136

7137

7140

7141

7142

7143

7144

7145

7146

7147

7159

7151

7152

7153

7154

7195

7156

1157

716fl
4

01

7162

7105

7154

WLAS

7156

7167

7;?3

7171

7172

7173

7174

7175

‘176

7177

720?

7271

77mg

3630

M077

3660

5330

4543

4500

7760

3038

395a

4543

43m@

7700

3636

3930

4040

0677

@009
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