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.1. 2. 2.2 2.3, ‘3.

ABSTRACT ------,-- THIS

PROGRAM
TESTS

THE

EXTENDED
MEMORY
CONTROL
LOGIC

[0R

PROPER

OPERATION.

IT

MAY

BE

USED

WITH

A

PDP-
g,

81,

OR

as

EQU19PED
WITH

A

MINIMUM
OF

4K

0F

EXTENDED
MEMORY.

THE

PROGRAM
EXERCISES
AND

TESTS

THE

CONTROL
10715;

THE

ABILITY
To

REFERENCE
ALL

FIELDS
FROM

a:

PROGRAM
INTERRUPT
AND

INTERRUPT
INHIBIT!
AUTORXNDEXING
:N'

EACH

FIELD.

AND

A

SPECIAL
TEST

FOR

THE

PDPaB!

HHICH

TESTS

THE

‘PRESENCE
OF

A

FALSE

MEMORY
PULSE

HHEN

A

NON
EXISTENT
MEMORY

FIELD

IS

REFERENCED,
'ERRORS

ENCOUNTERED
DURXNG
RUNNING
HILL

RESULT

IN

A

PROGRAM
HALT.

THE

HALT

LOCATIONS
ARE

LABELED;
AND

THE

ERROR

MAY

BE

IDENTIFIED
BY

REFERENCING
THE

PROGRAM
LISTING
0R

TAB
LE

0?

ERROR
HALTS.

REQuIREM ENTS EQUIPMENT AisrANoARo
P0998.

a:

on

as

EOU3PPED-HITH
AN

EXTENDED
MEMORY

CONTROL)

.AND

AT_LEAST
SR

or

ExTENDED
MEMORY.

RTORAGEA 'IH¢-_-nsa 'THE‘PROGRAH
REQUIRES

246058)AL90AT10N§
or

EORE'MEMORYe
THE

PROGRAM
MUST

RES!DE

:N

MEMORY
FIELD

a

ONLYA‘

pRELgnzNARY
PRQGRAMS

ALL

PROGRAMS
{OR

A

BA§IC

PUP-Es

a;

on

Q5

HHS?

HAVE-BEEN
PREVIOUSLY

.RUN

susczssruLLv.
LOAoguc
PROCEQURE

Tynan-F-qunP-ufiy-q METHOD pF-u-E! THE

PROGRAM
IS

LOADED
WITH

THE

BINARY
LOADER:



4. ‘4.2 4.3 5S 5A1

STARTING
PROCEDURE

-pq-p----------- STARTING
ADDRESSES

THE

STARTING
ADDRESS
IS

mazetg2.

CONTROL
SNTTCN
SETTINGS

q-—--§—-9----------.9—_ SR

a

MUST

BE

ON

A

1

IE

A

Papas;

IS

BEING

USED.

oTNERNTSE.
oN

A

5

FOR

A

PUP-8

OR

65.

SR

9:

10

AND

11

MUST

CONTAIN
AN

oQTAL

VALUE

EQUAL

To

THE

NUMBER
0E

EXTENDED
MEMORY
FIELDS
AVAILABLE
:1

To

7

OCTAL).

NOTE
THAT

FIELD

9

IS

NOT

TO

BE

INCLUDED
IN

THIS

VALUE.

OPERATOR
ACTION

gun-q--—-9--9- NTTN

THE

PROGRAM
IN

MEMORY:
SET

THE

SNTTCH
REGISTER
To

222a

ocTAL.

PRESS

LOAD

ADDRESS.

SET

SR

8

To

A

1

IF

A

Pppsax
IS

BEING

USED._

OTHERWISE:
SET

SR

5

To

'A

a. PLACE

THE
0

CTAL

NUMBER
OF

EXTENDED
MEMORY

FIELDS
AVAILABLE
IN

5R

9;

10

AND

$1.

THI§

VALUE

HAY

VARY

FROM

1

TO.7

ONLY:

_PR£SS
START;

‘

<

.

_

‘THE

PROGRAH
HILL

RUN

QNTIL

AN

Eaaoa‘xs
oETEcTEo.
on

STOPPED
av

THE

OPERATOR:
THE

TTV

BELL

IS

RUNG
ONCE

AFTER

ONE

COMPLETE
PASS

OF

THE

PROGRAM:

SPERATINS
Pnocgoune

-psq-q—--g--dQ.--q SEE

SECTIQNIRSZ .SUBROUTINE
ABSTRAOTS

D-‘--Q---'..-.-----! REFER

To

THE

PROGRAM
LISTING

Fan

DESCRIPTIONS
or

EACH

TEST.

ANS

THE
METHOD
or

TESTING.

AOPERATOR
ACTION

*r----‘-----’,- SEE

SECTION
4.3



ERRORS -PQ-CQ ERROR

HALTs

AND

DESCRIPTIONS

TABLE

DF

ERROR

HALTs

'DEscRTFTTDNs 9.....-.--”

C

(MA)—

TAG-

CDF

AND

RDF

TESTS

~DR*RDF“F11LEDTI OR

RDF*FAILED..OR“RBF'FA1LED.~ 'OR

EDP-FAILED.
‘OR

RDF

FAILED.
‘OR

RDF

FAILED.
0R.RDF'EA1LED. ORTRDFJFAILEDA

296*

E1-

'CDF°

217

E?

CUE

234

E3

-

.COF‘

245

‘

E4*

.

CDF

262“”

‘

£5

_

CUE

273‘

_

£6

.

GDP

31%

'

E7W

CD?"

321

E8

_

CD?

DE.
:3

AND

sa

TESTS

q-DQ-R---'¢b—lp-QED

subminammtw\o

341 351 360 419 417 427 43¢: A52461- 471

:91. E10 211‘ E12513' E11“ 515* E19":
2

E18

RIB*OR UF'NOI R!B:OR' DF

NOT RIBEORE D?“NOT” azasoN DF“NDT F1N=oaor

NOT

ION‘FAILEDE CLEARED:
OR

NO

SF

FAILED.

(BF

CLEAREDI
OW

NO

SE

EAILEDn-‘DF CLEAREDi
OW

NO,

’SEEEEELEDNA‘DF*3)CLEAREDA
DR

ND

“SE'EAILEDE
(DP

CLEAREDA
OR
NO

INTERRUPT. 1) INTERRUPT,A INTENRDFT. iNTEaFUFT. 4) INTERRUPT,-

SEE

.

.

.

'E19

-

R13

on

SF

FAILED

(DF
9),

514'

.

-'

‘EZB

'

DF‘NDT
cLEADED.

DR

NO

:NTEFFUFT.

523

'

{

E21

RIB

OR

SFTEAILED.
(0F

91

533

.

,

E22

~

DF

NDT

CLEAREDA
OR

ND

:NTEFRUFT.

542:.

‘

523

i

RTD

0R

5F.FAILED;
:DF

7)

'09A

1

AND

TAD

x

TESTS

fiR-oufiu-w-Q-qfi-u-Puvflv‘
DDA

I

on

TAD

X

To

AN

EXTENDED
FIELD:

FAILEDA

THE

DF‘INDJCATORS
EQUAL

THE‘

CURRENT
FTELD

UNDER
TEST

THE

ACE

DDNTATNs
THE

DATA

As

READ

FRDN

LDDATTDN
TDDD

DF

THE

EXTENDED
 FIELO.

THE

HALT

OCCURRED
DUE
TD

THE

DATA

READ

AND

THE

CURRENT
DATA
PIELU
NDT

aEch

EQUAL.

EADH

EXTENDED
FIELD

SHOULD
CONTAIN
ITS

FIELD

NUMBER

XN

LDDATTDN
TDDD.

653”

524*



(6.1

QQNT'D.) C

(MA) gnu-u‘? 1132 1203 1221 1235
10 142D' TDDD'

TAG qua-2- EAD £51 :42 E43 ‘E44

DESGRZETION pfl'un-U-Quflg CIF

0R

INTERRUPT
FAILED,

THE

DE

AND

TE

SHDULD
EDUAL

AN

EXTENDED
ETELD.

THE

D?

HAS

NOT

DLEAHED
AFTER

THE

TNTEDHDET,

ALL

OTHER

FUNCTIDND
HDEHED

PROFERLTA

RMF

DH

3F

EATLED.

THE

SE

REGISTEE

SHOULD
HAVE

SAVED

THE

EXTENDED

ETELD

NUHDER
AETED

INTERRDET.

THE

AGED

(1.9.2

AFTER

AN

RMF?

ALL

EUNcTToNs
HDRKED,
BUT

THE

PC

DTD

NDT

EDUAL

LDDATIDN
E49D1

AFTER

THE

INTERRUPT
IN

THE

EXTENDED

ETELD

EATLED.

THE

ADzDDNTENTs

OF

LDDATIDN
D:

ETELD

D

LDDATTDN
4

IN

THE

EXTENDED
FIELD.

THE

TNTERHUDT
HENT

To

THgs

ETELD

INSTEAD
OF
ETELD

9:

OR

THE

4ND

1

12

AT

LOCATION
7777

HAD

ENABLED

1N

LDDATIDN
END

IN

THE

EXTENDED
FIELD.

LDDATTDN
1D

IN

THE

ENTENDED

ETELD.

THE

JMP

T

12

AT

LDDA-

TION

7777

HAS

NOT

EXEDUT
ED.

OR

XNTERRUPT
EATLED.

A

ND

PROGRAM
INTSRRUPT
OCCURRED.

PRESS
CONTINUE
TD

TRY

ADATN.

MEMORY
ETELD

1

HALT.

AN

INTERRUPT

IN

FIELD

D

NA§

EDLLDHED
av

A

 ¢1!

ED
1070

AND

THEN

AN

HHT.

THE

RHE

SHOULD
HAVE

REDTDHED
THE

:3

To

TxELD

D.

THE

DE

AND

:3

HERE

OR'D

TOGETHER
RESULTING

IN

THE

I?

BETND

SET

TD

ETELD

1:

AFTED

THE

JHP

INSTRUCTION
AT

LDDATTDN
1330.

HEDTADT
FROM

TADD

TD

EEEEAT
THE

 7:57:



(6.1

EONT'
D.

I

CIF

TESTS

(JHP

AND

JM5

ENABLING)

pPO-u-o-C PROGRAM
INTEHROPT
Is

ENABLED
FOR

THESE

TESTS.

A

OIF

IS

ISSUED

FOLLOHED
BY

AN

ION

AND

A

JMP

OF

ONE.

AN

INTERRUPT
SHOULD
OCCUR

AFTER

THE

UMP

OR

JHS

AND

CONTROL
TRANSFERRED
To

FIELD

D,

THE

<

SAVE

FIELD

SHOULD
CONTAIN
THE

FIELD

COMMANOED
BY

THE

OIF

A

HLT

15

PLACED

IN

LOCATION
1

OF

EACH

EXTENDED
FIELD

IN

CASE

THE

IE

IS

NOT

CLEAREO
AT

THE

TIME

OF

THE

INTERRUPT.

C

(MA)

,

TAG'

DESCRIPTION

-!'--'.'

PH"!

.

g—Iun-II-P-Q

727

£25

"

No

INIERRUFT
OR

INTERBUPT

INHIBIT‘FAILED;

741

<-

E29

.

1.8.

TO

I.F.

TRANSFER
FAILED

‘

AFTER

GIFFJMP.

'FAILINE

I.

F.

IN

AO9-
a.

GOOD

.I.mF.

IN

A999119

1O24

'

,

E27

'

NO

INTERRUFT
OR

INTERRUPT

'

-

'

v

INHIBIT
FAILED.

1636

E33

I.a.

TO

IFF.

TRANSFER
FAILED

AFTER

GIF”JMSO

FAI
LING'

ITFT

IN

AQQ'
5!

GOOD

IIFA

IN

A59'111

724

E§1

ILF.

GHANG§0
AFTER

OIE

'

auT

BEFoRE
JMP._
HALT

,

.

Is

IN

ExTENOEO
FIELD.

1O22

E32

.

1.?

OHANOEO
AFTER

OIF

'

BUT

BEFORE
ONO.

HALT

:5

IN

ExTENOED
FIELD.

INTERRUPT
INHIBIT
TEST

A

SUBROUTINE
IS

PLACED

IN

EACH

EXTENDED
FIELD

TO

INSURE

THAT

PROGRAM
INTERRUPT
IS

INHIBITEU
AFTER

A

CIF

101!

AND

I?

ENABLED

AFTER

A

JNP

INSTRUCTION.
THE

RGUTINE
IS

IN

ONE

FIELD
AT

A

TIME!

THE

CONTENTS
OF

ALL

OTHER

EXTENDED
FIELDS
HILL

EQUAL

QGGU.

THE

ROUTINE
1S

DESCRIBED
ON

THE

PROGRAM
LISTING
AS

THE

"EXTENDED
FIELD

'TEST

ROUTINE"!
AND

IS

TAGGED
EXFLDI

THE

TEST

ROUTINE
Is

ENTERED
AT

LOCATION
EAO~1

IN

THE

EXTENDED

'FIELOI

THIS

LOCATION
OONTAINS
A

OIF

xx

TOT.

HHERE

xx

EOOALS
THE

EXTENDED
FIELD

NUMBER.

LOCATION
EAO

CONTAINS
AN

ION

IOT.

LOCATIONS
E4091

THROUOH
7776

CONTAIN
ALL

O13.

LOCATION
7777

CONTAINS
A

UMP

I

A2.

THE

ROUTINE.
THEREFORE.
IssuEs

A

OIF,

,ION.

AND

UMP

I

12

SEQUENCE;

FRDGRAM
INTERRUPT

SHOULD
BE

INHIBITED

UNTIL

AFTER

THE

JMP

I

12

AT

LOCATION
7777,

AN

ERROR

HALT

occuas

IN

FIELD

O

IF

AN

INTERRUPT
OOOuRs
BETHEEN
LOCATIONS
E39‘1

ANO

‘7777.

LOCATION
12

CONTAINS
THE

LOCATION
OF

530

AND

HILL

AUTO-

INDEX

TO

E4B¢1.



(6'1

EONT'DI)

AUTO-INDEX
TEST

aFfl-—0----_q-
THE

SUBROUTINE
LABELED
"AUTOHINDEX
TEST"

ON

THE

LISTING
IS

PLACED

IN

EACH

EXTENDED
FIELD:

AUTOHINDEX
REGISTERS
1%

THROUGH

17

IN

EACH

FIELD

ARE

TESTED.

ALL

OF

MEHORY
NOT

OCCUPIED
BY

THE

SUB"

ROUTINE
IS

SET

TO

0

THE

ERROR

HALTS

TAGGED
E46

THROUGH
E53

HILL

OCCUR

IN

THE

EXTENDED
FIELD

IF

AN

AUTO-
INDEX

REGISTER
FAILS,

THE

OF

AND

IF

INDICATORS
HILL

DISPLAY
THE

CURRENT
FIELD

BEING

TESTED. C(MA)

TAG

DESCRIPTION

1523

.

E46

'

INDEX

REGISTER
15

FAILED.

1526

‘

'

-E97

INDEX

REGI§TER
11

FAILED.

1531

—,

E48

INDEX

REGISTER
12

FAILED.

1534

‘

-

E49

INDHX

REGISTER
13

FAILED.

1537

,

,Esz

INDEX

REGISTER
14

FAILED.

1542

'

E51_

'

INDEX

REGISTER
15

FAILED.

1545'

<

.

E52

'

INDEX

REGISTER
16

FAILED.

155D

I

:53

INDEX

REGISTER
17

FAILED.

DYNAMIC
RMF

TEST

.p-‘-9-—-QI--.p-
THIS

TEST

IS

PERFORMED
UNDDNDITIDNALLY

JUST

PRIOR
TO

THE

NON
EXISTENT
MEMORY
TEST.

IT

CHECKS
ALL

SAVE

FIELD

TD

DATA

FIELD

REGISTER
TRANSFERS
AND

THOSE

SAVE

FIELD

TD

INSTRUCTION

BUFFER
REQISTER

TRANSEERS
AS

APPLICABLE
To

THE

NUMBER
OF

EXTENDED
FIELDS
PRESENT.

THE

GENERAL
METHOD

IS

TO

INTERRUPT
FROM

EADH

EXTENDED
FIELD

-HITH

THE

DF

SET

FROM

9

THROUGH
7.

AN

RHF

INSTRUCTION
xs

THEN

ISSUED

AND

CONTROL
IS

TRANSFERRED
TO

AN

EXTENDED
FIELD.

THE

"RMFDY"
ROUTINE
IN

THAT

FIELD

THEN

CHECKS
THAT

THE

RE3TDRED

IF

AND

OF

ARE

CORRECT.

IF

NOT.
THE

PROGRAM
HALTS

HITH
THE

FAILING
IF

OR

OF

IN

THE

{F

OR

OF

REGISTER.
AND

THE

coRREcT

FIELD

NUNSER
IN

AC

8

ITS

6

THROUGH
8.

1736'

_

‘

'Eéfl

_

ND

INTERRUPT
 OCCURRED.

1715

'

.

E61

'

-‘

5:

T0

or

 TRANSFGR
FAILED
AFTER
RMF.

.

;‘

.

-

BAD

or

IN

or

REGISTER!
.coa'n::cr

.

.

I

,-.I

v

or

3N

Acg-g

.

1725'

‘

E62

‘ss

TD
IB

TRANSFER
F AILED

 AFTER

amt.

‘

.

-

.

'.

.

,

BAD

IF
IN

1r

azczsrcat
 CDRREDT
1F

IN

AC6981

I'



(691

CQNT'D)'
6.2

‘2309

SEE

NON=EX1STENT
MEMORY
TEE?

aQDOGE-Gfl-Cu-HpaaQ-nmg‘fu
THIS

IS

7HE

LAST

TEST

PERFORMED.
AND

25

INCLUDED
FOR

POPHSIIS

ONLY.

THE

TEST

HAHES

SURE

7HA7

A

FALSE

MEMORY
DONE

PULSE

2s

GENERATED
HHEH

THE

OF

15

SE7

7a

A

HOHeEx257E~7
MEMORY
ExELD.

‘IF

EHE

POP!
81

BEING

USED

15

EQUIPPEO
WITH

THE

MAXIMUM
OF

32K

0F

CORE

MEMORY.
THE

PROGRAM
AUTOMATICALLY
SHIPS

7H25

TEST

AND

RESTARTS
AE

LQEAEIDN
39%.

SR

§

ON

A

R

NILE

CAUSE

EHE

PROGRAH
E0

ALWAYS
SKIP

THXS

TEST!-

7HE

7557

ALso

HAHES

cER7A2H
THAT

THE

EERREg7
0A7A

zs

EEP0327E0

IN

THE

Ac

HHEH

A

NON
EHIS7E~7
ExELD

28

REFERENGEDE

THIS

DATA

MUST

ALHAES
EQUAL

HERE

0R

7777

oc7AL.

DEPENDIHG
ON

THE

NUMBER

or

ExTENDED
E2ELos

ExisTINs,

FOR

EXANRLEA
27

THE

Rupagz

is

EQUIPPEO
H27H

E2ELos
2.1.2

AND

3.

ANY

REFERENGE
H27H

A

7A9

2

Ta

FIELDS

A

THROUGH
7

SHRULO
RESUL7
H27H

7777

oc7AL

2H

7HE

Ac.

2E

EgquHED
H27H

EIELDS
2212

AND

22

A

7A5

I

EA

FIILO

5

555555

RESULT
H27H

HERE

037AL

2H

7H:

AC;

AND

REFERENCING
A

THROUEH
7

H2LL

RESULT
H27H

7777

OCTAL'XN
7HE

Ace

IN

o7HER

WORDS:

HEFEREHCIHG

THE

LOWEST
ORDER

NONwEXISTENT
22ELDA

HHEN

IHE

TOTAL

NUMBER

'

AVAILABLE
Is

200;

HILL

RESULT
H27H

EEEH

1N

THE

Ac.

REFERENCZNG

ALL

OTHER

NON
EXISTENE
FIELDS
HILL

RESULT
WITH

7777

IN

THE

A5:

HHEN

THE

7o7AL

HUHEER
AvAzLAELE
zs

EVEN

REEERENCLNG
ANY

NONHEXISEENT
EzELo

HILL

RESULT
WITH

7777

IN

THE

AF-

~7HE

QNLY'LEGAL
HALES

2H

7Hgs

7E37.

ARE

A7

LocA7ons
2222

AHD'

2325:

IF

THE

CORRUTER
HALTS

AT

ANY

OTHER

LOCATION;
THE

FALSE

MEMORY
UONE

RULSE

PROBABLY
HAS

NUT

GENERAEEDA

7HE

FALSE

MEMORY
EEHE

RULAE

2§

NOT

GENERATEE
HHEH

A

c2?

70

A

NON
EX2§7EH7
FIELD

2s

ATTEMPTED.

C(MA)

TAG

DESCRZREEON

Pug-q-”

_

2

vet-Pg

~95Q-uvgn?“a ALL

695

SHOULD
HAHE

BEEN

OEROSIEEO
IN

THE

AG:

OR

AN

EXISTING
FIELD

HAS

REESRENUEO:

MAKE

SURE

EH2

RRORER
VALUE

IS

IN

SR

991i!

THE

NUMBER
0?

EXTENDED
F_IELO$
AVAILABLE
MUST

BE'

IN

SR

gwil'

.

ALL

L's

SHOULD
HAVE

BEEN

DEPOSXIEO
IN

THE

AC;

OR

AN

EXISTZNG
FIELD

HAS

REFERENUEO.

MAKE

SURE

THE

PROPER
VALUE

:8

2H

SR

9511
g

2325'

'

£57

ERROR

RECOVERY "-—p--_--—p--‘R _PRESS

CONTINUE
TO

REPEAT

THE

FAIEZNG
TEST?

PLACE

A

NQR

IN

THE

ERROR

HALE

LOCATION
70

LOOP

ON

A

RAILING
TERE,

RESEART

FROM

1466

AFTER
A

HALT

AT

7999

EN

FIELD

in



7e 7.2 8a 8.1 99 1E.

RESTRICTIONS STARTING
BESTRZCTTQNS

NONE OPERATING
RESTRICTIONS gun—uflnngjfl-o—nyu-ufluq' THE

NUMBER
OF

EXTENDED
MENGRY
EEEEDS

AVAELABLE
MUST

BE

ZN

3R

9911

BEFORE
 STARTING
FROM

EOCATXON
2mg:

HxschLAHEous pI-w--w-u9-OQ EXECUTION
TIME

pwynqn-O-P-uu!’ RUNNING
TLHE

LS

DEPENQENT
0N

IHE

AMOUNT

or

EXTENDED
MEMORY
FOR

TESTING:
AND

9H

HHETHgH
THE

PROCESSOR
BEINQ

usan

:5

A

Papas.

cages;
.THE

TT?

BELL

HILL

RING

ONCE

FOR

EACH

PASS

0?

THE

PROGRAM.

PROGRAM
DESCRIPTION 1-,-‘Q—ngfl-9-flp-u-Q THE

PRGGRAH
EXERCISES
ALL

TOT'S

A$$OCXATED
WITH

THE

EXTENDED
MEMORY

CONTROL
LOGIC:

FLUS

THE

ABILITY
TO

REEERENQE
EXTENOED

FTELDS

FROM

FIELD

B:

AND
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