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PU?»1? Extenflefi Memory Control Test (Version 2) is

dequnefl to exercise all functions of memory control

available to a PDP~12 with at least 4K of additional

memory, Thie includes data field control, data

hanfllinq, interrupts, data fieldoinstruotion field

Pohfirol during an interrupt, auto indexinq in ex~

tended memory, subroutine handling (both with and

without interrupte), and non~existant memory detect

handling. All theee teste are performed both in P

mode and L mode whenever p0331ble.

Proqram Control is handleo by a monitor resident in

bank fl. Several options are available to the user

for control of error handlinqs

REQUIREMENTS

?al EQUTPMENT

a) Any PDPalZ with at least 4K of extended

memory.

b) An ASR~33 teletype or equivalent

9
. ? PRELIMINAR Y PROGRAMS

n} A31 haste processor
a

memory tests should

have been run successfully.

3171‘: IN N f: PROC EDI}? ES

'3
“7 M “I‘I‘HOD

This nroqram must be loaded with the binary
Yondere If you are unfamiliar with the proper

binary 1oad1nq procedures refer to "Appendix A"

of this program, otherwise proceed with the

followinq:

a} Set the teletype reader switch to FREE.

h} Gpen the teletype reafler and insert the pro~

gram tape so that the arrows on the tape are

visible to and pointing toward the operator.
a) Close the reader and set the reader switch

on ETAPT.

d) Set the teletype Front panel switch on ON

LINRe

e} Set the LEFT switches to 7777.

F) Set the RIGHT switches to qflflfl.

q) Ser the MODE switch to e mode.

h) Depress T/O preset.
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w
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k)

STARTING

a)

~.2.

Depress START LS .

When the program tape has been read the

ACCUMULATOR must be flflflfl if it is not,
a read-in error has occurred and one

might try reloading the binary loader.

Remove the program tape from the reader.

PROCEDURES

Set the right switches as outlined in

section 5.1, switch settings.
set the mode switch to 8 mode.

Depress T/O preset.

Depress start 20.

The proqram, when properly running, will

type the contents of the pass counter

at the completion of each pass.

Attempting to test non~existant memory

may result in false error printout or

program destruction.

ERROR POUTINE

(.3 SWITCH SE’I‘TTNGS

a)

h}

In general, RSW¢~6 allow selection of

the error mode. With all switches equal
to zero, the sequence would be: (error

typeout and halt) — operator selects

any additional error modes and depresses
continue; machine will respond as directed

by right switchesw

st no 3 1, SUpPpEss ERROR HALT

PSW 971 :— 1, SUPPRRSS ERROR PRINTOU‘I‘

nsw “7 e 1, SCOPE LOOP 0N PAILING ROUTINE

99W g? e 1, SCOPE LOOP ON NON—FAILING ROUTINE

RSW Q5 2 l, INHIBIT BELL

RSW ¢6 r 1, TNHTBTT PASS COUNTER

ii

RSW flfiml] must contain the amount of

memory available, within the range of

R to 17K.

9V: 7'?”
1?V: 2‘19!
lfV- y!)
20K: 1%?
24V: lfil
79V: l1?
??V: 111
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an array pfihVOHV hag thq fGEAOWinfi

Wmfifira? Fflrm:

TEFWNRMF TEST MFSSAGE FAILED

Rfiflggwfifi REGY?TE? R861?TER‘.‘

{CONTENTS} {CONFENMS) (CONTENTS).na

Th9 meqsage i: interpreted as fol)ows:

“FRFTNfNF M The nmammnit Gmde used ta

ifimntify Gash test in the listjnqe

I”%. M AGE FAILEE w Wha? th? flag:

3? attempking to cbzakfi alang with

fhe ffier.kifier "fai?9fl”a

rhyarfips

vflflh thifi e

mnfl? Rafa Mi

Wave fiefifi r;

F

fig‘T’i
ha

t

I

q

‘flOfiT?N“S} w Tha content$ of each

“qufi*et iflorfiifiad above.

”mnsniF #Bn listing for further qxplaination
a? 2hy arrmr conditinn encauntfirefi.

F3 Fol1nw$m3 fig 3 Fifi? mf all DOSSible error

brénfiwHFS:

VTKerVE
’7‘??? 0:” ”NF FREEZE; (PEMC

q 13“,? 17) (x (’70

UU} a..—

on an? FATLBG (PMSDE)
W”VD

wqmwa

nww my RU? FATLFU (LMGDE)
QWWEMW}

TSWgfi

Hwy an an? PATIQD (LMODE)
@mwm wvvn

TSTHR

“WW 0v WWW PATLQQ (DMO

t: :3: 3'71 {2 ”‘11.”

’3vi 3

TSWVC

rgws<w« UHF PATLFH {LMODE}
fiRHT vhvw



TSTfl7
PmrnE IVTERRUPT FAILED

TSTgR
PMODF‘)‘ LOAD SF 0‘? RIB FAILED

DP SF

TSTQA

LMODE INTERRUPT FAILED

TSng ,

LMOUE LOAD SF 0R RIB FAILED

n? 9F

TST 1g
PMOHE up FAILED T0 ZERO on AN TNTERRUPT

SENT FTP RCVD

’I‘S’E‘E‘I

LNUUE DP FAILED TO ZERO ON AN TNTERRUPT

SENT 3F PCVD

TSTIZ

DCA I a TAD I FAILED

BANK LOCN SENT RCVD

TST13

STA _ LDA FAILED

BANK LOCN SENT PCVD

TST'IJI

LMODE JUMP SAVE RETURN FAILED FOR NORMAL JUMP

T5795

rm FATLFED TO TNHTBI'P JUMP SAVE

T9316

LMUDE JMP FATLRD TO CLEAR U79

TST17

Pmonm JUMP ALTERED CELL wwwa

1‘9qu

PMODE TOF‘ ALTERED CELL flflflfl

TSTlQ

LMODE Tow ALTEPED CELL gflflfl

Tswzfl
PMODE JUMP CLEARED DJR

TST?1

DJ’R INHTBTTED PMODE TNTERRUPT SAVE

'T‘STQI’.

N011 EXTSTANT MEMORY READwBACK FAILED
RANK DATA

9



rfiwfid

PT? Faxrwn To LOAD PRG§ER T?

s59? Tova

”€92“???

LIV F‘ATLED T0 TOAD PROPER IF

SENT TCVD

"(“3176

CT? F3731?!) TO VIN!) PROPER MEMQEZY

SPIN”? RCVD

“S"???

PMPhS W‘ITFRRUPTS NOT YNHIBT‘T‘ED BY (‘TF‘

5% I”; NV

wcmaa

*Mr‘m‘ LU? FATE.;E'D TO TNHYRIT‘ YN‘I‘FZRRUP’I‘S

‘39—:3‘3”

T9779:

IMO")??? 7M? $25 FAILED TO CLEAR ENTEFRUPT INHIBIT

BANK

TST?¢
LMOWE DJRwJMP g FAILED TO LOAD YE

BANK

'T‘S'F 7*?

{MODE TGN-nLIF FAIL???) TO INHIBIT TNTEPRUPTS

“ST“?

BMW?" L?F~»«TMP H FATLED TO LOAD 3%?

TF‘ OF SF

(‘4f1fér‘ri‘24

EM?“ 3 ”MP IN EXTENI'ED BANK F‘ATLED

Rhwv Cw

“ETFS

PMHUF AUTO~ENDRX rnILED

3331537” “ET? 7,5, A DY)?

’T‘S’E"?6 TMODE AEW‘O-‘TNDEX FATLED

F"??? I) EIGCN

Rxm MEN TS? PASG «MK gggg

wwwwvmns TNTHRPNPT

(“U CK TOO t/G PRESET)
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E
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SCOPE

L L T

.TFR

UQTIQHST
'ROR

MALT
REE
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S R M P

ON

FMILZNG
RQUTZNE

E3 E A E

a»: pm

fSR$3=1p
SCOPE

/SM@531A
IMM:
Bi

/SMM6=1.
TMMTBT

/SR®9:3@311
m»

{x

I

SN

MONMFAILING
ROUTXNE

SS

ca
MMTEM

PRTNTQQT

MDEM

MAMMM

x fNDRMML
SWITCH

SETTING
3S

stzgggMfi
WHERE

/<N>2AMQUNT
OF

EXTENDED
MEMORY

AVAILABLE
AND

{IS

MTTMIN

THE

RANGE

QF

M<M<1®

OCTAL

x / /PH03RAM
CONTROL

XS

HANQLED
ET

A

MgszQR
RiSlDENT
EM

BANK

@'

/L0CMTTOMS
5MMM

T0

5177‘

ALL

ROUTINES
VISIT

THE

Mowaoa
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/MT

THE
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OF

A

TEST,

AN

ERROR

WELL

CAMSE

THE

KPRDGRMM
To

TYPE

OUT

THE

{MRO

MESSAGE
AND

HALTe

THE

/HALT

Is

AT

LOCATXQN
5333A

TME

MALTS

TM

THE

PROGRAM

/BLOCKS
AM:

NOT

MEPEAT

N37

EXECUTEOA
THEM

ARE

/THERE

FDR

MMNMJA

PQGGQAM
CQMTRQL
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/ /TO

REDEFITE
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a?

MEMQMV

AVAELABLE,
THE

/MRQGMAM
MUST

BE

MESTARTED.
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/PDP—12
ax7gn:_:
“EMORY

TEST.

VERSXON
2.

MAINDEC
12-01AC-L

PALlB

v141

a-ocra7a

If.) H

4’)

N H

'3‘: ‘1'

'3’?)

‘0
,

74 th 2.1.

Y‘. ”A

VIE;

(\J 7777 4444 m

.

LN

/Dop-12
INSTRUCTION

DEFINITIONS

/L

MODE

MEMORY

REFERENCE

LDF=j64J

/LOA7

DATA

FIELD

2-37

LIF=gégn

/LOAD

INSTRUCTION
FIELD

3-37

UJR=2®fié

IDISABLE
JUMP

RETURN

IMODE

CHANGE
P3P=meg2

/SWITCH
TO

P

MODE

LXNC=6141

/SWITCH
Y0

L

MODE

/L

ynDE

PROGRAMMING
INSTRUCTIONS

LJMP=baaw

IJMP

CLR:J@11 AZE=€45% ADD=2zflfl IQB=EDQQ LVOP=UE16

/MOP

ROR=C3QQ LSKP=fl456 Q3L=fl24$ BSE=1631 ECL=154m SET=flflbfl

/<REALLY
SET

1)

src=4flzz sRo=1Szz

/USE3

AS

A

SWITCH
CHECK

LGA=1fia€ STA-4104,). xsK=022¢

/<REALLY
xs<

1;

/DATA

MATRIX

SWITCHES

EXITA=7777 EXITB=4444

/SPECIAL
RESTART
SWITCH

LXIT=EZMfi

12332

PAGE
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/°3P-12
EXTENDED

MEMORY

TEST:

VERSION
2,

NAINDEC
12-DlAC-L

PALIE

V141

/LMan

szERRuPT
HANDLE?

«V'IMM LINTRa

2392 CLR

uHAM,

103 RI§ STC SRO LPDINY LSKP

LSETI

LJMP 108 RM? XSK ADD 85E 6322 STC STC 103 ION LJMP

LREG,

BEES

LPOXNT,

3903

/IVTERRUPT
RETURN

STORAGE

/CLEAR

LINK.

CLEAR

AC

/ IQEAE

SAVE

FIELD

REG

/SAVE

IT

ISWITCH
SET?

/ /TO

HERE

IF

BIT

w=1

/NO.

RETURN
To

BANK

a

THROUGH
PQESET

LXNKUP

/ /YES.

RESTORE
MEMORY

FIELDS

llNCREMENT /GET

RETURN
/MAKE

IT

A

LING

JUMP

(88E

1)

/ /STQRE

FOR

EXECUTION

xcLEAR
SWITCH
/ /ENABLE

INTERRUPTS
/BACK

To

BANK

0

VIA

INTERRUPT
RETURN
LINKUP

8-DCTE7Z

16332
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/PREPARE
FOR

107

/REAC

DATA

FIELD
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WITH
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IF

NOT
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ZLMODE /QOES

STAwLDA
ROQK

FOR

ALL

/ TSTiS:

CLA

CLL

JMS

I

GETEK

SNA JMP

TST14

DCA

REGB

TAD

K6223

DCA

QEGA
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REGB

TAD
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DCA
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TAD
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DCA

LR

TAD
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EXCIE;
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IQiél

LDA
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LDF
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TAD

REGC

CIA TAD
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CLA

JMS

I
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JMS

I

ERROR
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CLA
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/FIND
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BANK

/DONE /YES.

Go

To

NEXT

TEST

/SAVE
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CONSTANT
/SET

REGA

To

632%

/GET

CURRENT
BANK

/ADD

LDF

xSTDRE
FOR

EXECLTION

/GET

ADDRESS
/STGRE

FOR

INDIRECT
ACCESS

/GET

CONSTANT
/Go

TO

LMODE

/ExECUTE
LDF

/STORE

INDIRECT
TO

3F

/FETCH

NUMBER

/RESTORE
DATA

FILLD

/TO
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/SAVE

FOR

TYPING

lFETCH

IT

/2'S

COMPLEMENT
/COMPARE /RESTORE

DATA

FIELS

/INCORRECT
IF

NOT

ZERO

/CHECK

wITH

MQNITOR

/STA

0R

LDA

FAILED

/HESSAGE
POINTER

/ERROR

HAL?

/NEXT

TEST

/SCDPE

LGOP:

ISZ

LOOP

/NEXT

BANK

8“QCT'7E
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xpopulz
EXTENDES

MEMORY

TEST,

VERSION
2*

MAINQEC
12~01AC~L

1195 1195‘ 1127 1113 3111 1}12 1113 1114 1115 1116 117 22 23 :24 1125 1126
rfi

N

~~v1vn4
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ILMODE /DOES

é

LING

JUMP

CLEAR

DJR?

/ T5716:

CLA

CLL

TAD

K5252

OCA

Z

LING DJR LJMP

qéi

LJMP

,*1

PD? TAD

Q

CIA T40

K5252

SEA

CLA

JHS

I

NERRCR

JMS

I

ERROR

TSTiéM HLT SKP

CLA

T3715

/PMUDE /COES

JUMP

SAVE

RETURN

NORK

F09

/ TSTl7-

CLA

CLL

TAD

K5252

DCA

G

JMP

.¢1

TAD

Z

CIA TAD

K5252

SNA

CLA

JMS

I

NERROR

JMS

I

EQRUR

TST17M HLT SKP

CLA

TST17

pawa

vial

SwaCTa7fi

ICLEAR

AC

IGET

CONSVANT
/SET

E

/TO

LMODE
/D!SA8LE
JUMP

SAVE

RETURN

/Do

A

LINC

JUMP

fDO

ANQVaER
LINC

JUMP

/8ACX

TO

PMODE

/GET

a

/2’S

CQHPLEMENT
/COMPARE
WITH

CONSTANT

/DXD

DJR

CLEAR?

/CHECK
MONITOR

IOJR

FAILEQ

T0

CLEAR

IMESSAGE
PQINTER

/ERROR
HALT

/TQ

NEXT

TEST

/SCOPE

LOOP!

ISZ

LOOP

8

MODE

JUMPS?

/CLEAR

AC

/GET

CONSTANT
/SET

a

/00

AN

8

MODE

JUMP

/GET

9 12vs¢CoMPLEMENT ICOMPARE
WITH

CONSTANT

/DIO

NE

SAVE

IN

ERROR?

/CHECK
MONITOR

/JUMF

SAVE

REYURN

OPERATED
IN

ERROR

/MESSAGE
POINTER

/ERRGR

HALT

/wo

NEXT

YEST

/ISZ

LOOP:

SCOPE

LOOP
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MEMGWV

TESY;

VERS
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RT
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P\HW)€V4W

M'éi’

e"! 0 i.

<3“ REV rfhr4‘14.

vébxfl‘ ‘93

\O x‘HJ’xN CE, in

®Y\ ?\ H

/pMGQE /$OE§ /

‘W?

EAVE

S?18;

.4

.J

L)

l J"

.J «‘1 L}

9"— 4:.

QCBfligfil<

1'dP

Q

C}¢~<fizzx y
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«Laws—-

(,3 .«9 M. m

‘4

fix»

L

M

HLT st

CLA

TSTIB

/

J

/SOES

JUMP

SAVE

/

CLA

CLL

TAD DCA LIMC IOB IUF PD? TAD CIA TAD SNA

CLA

JMS

I

JMS

i

TST19M HLT SKP

CLA

TST19

u

N

Z

C)

we

MAZNQEfi
12leA5»

RETQRN

wfiRK

F6?

N

Sit

N

fl

31’ CS} K§2§2 HERROQ ERQQR RETURN
MORK

VCR

K5252 Q m K525? NERROR ERROR

PALlfl

V141

8~0CT~?%

13:32

hgmegMn
QQMMANGS?

xfiLEAQ

AC

/QET

CONSTANT
/$ET

a

gym?

Lcaxs

LIKE

LING

JUMP

{GET

a

/2'3

CQMPLEMENT
/CSMPARE
WITH

CGNSYaN?

/CID

CELL

a

CHANGE?

(CHECK

“SNITOR
/§0F

chauaaa
CELL

@

/MESSAQE
3OXNTER

/ERRCR

HALT

*

/?0

NEXT

TEST

/SCO¢E

LOOP:

132

L08?

NON'JUMP
COMMANDS?

/CLEAR

Ac

/GET

CONSTANY
/SET

8

/GO

TO

LMODE

/PREPARE
FOR

iQT

/OISAELE
INTEQRUPTS

/BACK

TO

pMODE

IFETcH

E

/2'S

CGMPLEMENT
/ADD

CONSTANT
/EQUAL? /EH€CK

MSNXTQR
/XOR/IGF
CAUSED
LOC

336%

T0

ALTER

XMESSAGE
COINYER

/£RR@R

HALT

/TQ

kEXT

TEST

/XS£

LOOP;

SCSPE

LQOP
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CLEAR

wz?a

a

MUSE

CLA

CLL

TAD

K5252

DCA

Q

LENS DJR 98F JMP

.*1

LING LJMP

.‘l

POP TAD

a

CIA TAD

K5252

SMA

CLA

JMS

I

NERROR

JMS

I

ERROR

TSTZEM HLT SKP

CtA

TSTZQ

lACflL

PQLlfi

V14:

8”3CTP7§

/CLEAR

AC

/GET

CONS7ANT
/SET

Z

xro

L

66

/DZSABLE
JUMP

RETURN
SAVE

/?O

PEODE
/JUMP /TD

LHQDE
/JUMP /TO

PMODE
/7ETCH

%

/2!s

CDMPLEMEVT
/ADD

CONSTANT
/EQU¢L? xcaicx

MQNITCR
/8

MODE

JUMD

CLEARED
DJ?

/fiESSAGE
POINTER

/ERRCR

HALT

/TO

AEXY

TEST

/ISE

LOOP}

SCOPE

LOOP
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