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Abstract

The PDP-8, 81 Memory Parity Checkerboard diagnostics tests the parity
bit plane for core failure on half-selected lines under worst case conditions.
Its use is intended for basic 4K memory systems.
Requirements
Equipment

A standard PDP-8 or 8/1 equipped with a parity memory stack and
associated parity control logic.

Storage

There are two versions of this Maindec. The Low End program occupies
locations 0005 to 0146 octal, and tests memory from 147 to 7700 octal.

The High End program occupies locations 7430 to 7571 octal, and tests
memory from 100 to 7400 octal.

Preliminary Programs

The RIM loader must be in locations 7756 to 7776 octal.

Loading Procedure

Method

Load the program with the RIM loader.

Turn off the teletype reader.

Set the SWITCH REGISTER to 7756.

Press LOAD ADDRESS, and then START.

Place the program tape in the reader and turn on the reader.
When the program has been loaded, stop the computer, turn off the
reader, and remove the tape.

® Q0 T Q

Starting Procedure

Starting Addresses

0005 Low End Checkerboard
7430 High End Checkerboard
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Control Switch Settings

One of the four possible patterns that can be written in memory is
obtainable by each of the following SR settings:

0100 (This setting is used for the standard PDP-8 core unit.)
0101 (This setting is used for the standard PDP-8/1 core unit.)

0000 (These are for special core units from other suppliers.)
0001

Operator_Action

With the program in memory, set the SWITCH REGISTER to the starting
address, 0005 for Low End or 7430 for High End.

Press LOAD ADDRESS.

Set the SWITCH REGISTER to one of the four seftings given in section 4.2
to obtain the correct pattern. For most PDP-8's this will be 0100. For most
PDP-8/1's, the setting will be 0101.

Press START.

The program will run until and error is detected, or stopped by the operator.

Operating Procedure

Operational Switch Settings

See section 4.2.

Subroutine Abstracts

The PDP-8 uses even parity (the 13 bit word always contains an even
number of binary ones). The PDP-8/I uses odd parity (the 13 bit word always
contains an odd number of binary ones).

The checkerboard patterns are written into the parity bit plane by writing
a word containing an odd or even number of bits (@ word of all @'s is considered
as even), into the memory stack. With the PDP-8/1, for example, a one is
written into the parity plane by writing a word of all @'s. To write a @, a word
equal to 0001 octal is written. The inverse is applied for a PDP-8.
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After a pattern is written, error checking begins by reading a location
and issuing an SNPE 10T (6101). If no skip occurs the program assumes a
parity error is present. If a skip occurs, the contents are complemented,
written back into the same location, and rechecked for parity error.

The original contents are returned to the location, and the next
sequential location is then checked.

After all of memory is tested, the program then writes the complement
of the pattern and proceeds to check as before.

Operator Action
See section 4.3.

Errors

An error halt will result anytime that the SNPE 10T does not skip.
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Error Halts and Description

Two halts are provided for each error, and are described below. Two
addresses are given for each halt; the first is for the Low End Test, and the
second for the High End Test.

C(MA) Tag Description

0121 El A memory parity error.

7544 The AC displays the contents of the location
last read when the parity error occurred.

0124 E1A The AC displays the address read when the

7547 parity error occurred.

Error Recovery

Tag Operator Action
El Press CONTINUE to reach the next halt.
ETA Press CONTINUE to clear the parity error, and resume

testing with the next sequential memory location.

Restrictions

Starting Restrictions

None

Operating Restrictions

All diagnostics, including Basic Memory Checkerboard, for a basic
PDP-8 or 8/1 must have been previously run without error.

Miscellaneous

Execution Time

The time to write and test any pattern and its complement is approximately
three (3) seconds.

Program Description

The resultant checkerboard patterns written into the parity bit plane are the
same as those generated by the Basic Memory Checkerboard test. For a detailed

description, including diagrams of the patterns, refer to the Basic Memory Checkerboard
write-up (Maindec-08-D1J0-D).
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2g3
2704
2res
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Pna7
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ar1?
P13
er14
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ar16

An17
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pree2
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pvarn
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4/25/68 19:53,55 PAGE 1

/oP8=8/1 PARITY CHECKERBOARD (LOW)

/
*1

/
SMPz6101
cMP=61024
/

STXa

STR,

STC,

Yo

Xy

sSTh,

JMP
eg22
2023
cLt
Dea
CMP
TAD
DCA

LAS
TAD
DCA
TAD
UCA

1S4
TAG
AND
SZA
TAD
TAD
JCA

TAD
TAD
SNA
JuP
TAD
AND

TAJ
TAD
GCA
TAD
AND

1AC
SNL
JMP
OCA

1S#

T2

/LOwW END TEST

cML lac
cOM

JMP1
STD-2

MuD
PAT
MUD
SA

coM

coM

DoT /2

CLA

NOT /10

0T

Y /COMPLEMENT THE PATTERN

POT /109

SA /TEST FQR FINAL ADDRESS
CLa

SVyx=2

PAT

Q07 /289

NOT /Y LINE PRESETS X LINE
HOT /70 SNA QR S#A

PAT
207 /2

I SA /STQRE PATTERN ANU RECOMPLEMENT

SA /WORD WHEN CHECKING
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T 6y

4
(84
[

A AN
~A D

T
gD

1141
2135
7658
8,026

504%

TAD
AND
ShA
JMP

JMP

SA

307
CLA
STC
X=2

4/25/68 19:53,56
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RSk
n257

4762
72.763
264
pe 68
2766
72767
arye
2771
¢r72
‘3?;473

7474
2775
@r76
nwr77
F1ge
2121
71772

3143
1136
314%
1144
3141
1541
1131
3541
11372
1141
765¢
5074
2141
5563

2144
561
1146
345
1144
3141
1143

/

4/25/68 19153,56 PAGE 2

/READ ANU COMPLEMENT 15 TIMES REFQRE TEST,

/
NyALL,

LALL,

OCA
TAD
acA
TAD
D3CA
TAD
TAD
OCA
TAD
TAD
SNA
JMP
IS4
JMP

1§87
JmMP
TAD
OCA
TAD
NCA
TAD

wRD
417
LooP
MUD
SA
] SA
ROT
1 SA
POT
SA
CLA
W *+3
SA
LALL

LooP
LALL=2
JMP2
STD=2
MUD

SA

ARD

/SAVE DATA

/LOOP COUNTER
/END OF PROGRAV+1
/ADURESS COWNTER
/READ

/COMPLEMENT
/WRITE BACK

/64 DECIMAL

/ADDRESS=77@8@ IF NO SKIP

/INCREMENT ADDRESS
/LO0OP

/15 TIMES WHEN SKIP
/L00P
/UMP2=gMP CCK
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4/25/68 19:53,57 PAGE 3

cecr, OCA wRD /CHECK PATTERN
Tad 1 SA
SmP /SKIP ON NO PAK]TY ERROR
JMP CC3 /ERROR
Tay ROT /COMPLEMENT PARITY gIT
JCA 1 SA /COMPLEMENT THE WORD
Tad 1 SA /1IN CORE
SMP /SKIP ON NO PARITY ERROR
JMP CC3
CLA
ccz, TAD wRD
CLL
JMP STD-1
Cc3, TAD 1 SA /ERROR! AC CONTAINS INCORRECY WQRD,
E1, HLT
CLA
TaAD SA /AC CONTAINS ADDRESS OF
£14, ALT /KEGISTER IN ERROR
cLa CLL
CcMP /CcLEAR ERROR
ccé, JMP CC?2
HOT, 7649 /CONSTANTS
ROT, 2de
POT, 14¢
NOT, 14
nnT, 2
R0T, 17
M7, /75
PAT, A J/VARTARLES
LOOP, ‘
SA, <
Car, e
WRIY, "
M, S

JuPg JrP dugttl
JuP2, JMP TCK
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SymEnL TagLi

=0T 15
oK s
cC?2 4115
CC3 Tave
cce 127
cMe A4
ComM niez
NOALL 456
nor T136
£l t121
E1A “1z4
HOT *13¢
JMP1 145
JMP 2 *146
LALL ]
LaoP T14g
Myn T144
M17 7136
NOT ~133
PAT ~137
POT 4132
ROT 7131
SA ~141
Sup A101
sTp "e17
STC 226
STNn n247
STy A
WRD “143
X rraz

Y S84
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SYMBOL TABLE

STX )
STH 17
STC “P26
Y 2224
X 42
STN Va7
DOALL 2256
LALL CR63
CCk 173
cc2 2115
CC3 n12@
£l ‘121
E1A A 24
CC4 v127
HOT "13@
ROT 7131
POT 7132
NOT “1R3
noT 134
BOT 7135
M17 7136
PAT *937
LONP "142
SA 141
COM "142
WRD 143
MUD ”144
JMP1 145
JMP?2 146
SMP ALTL

CMP £1 4
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/pPNP-8 PARITY CHECKERBOARD (HIGH)
/MAINDEC B@2: FDP-R8 CHECKERBOARD

7
Z2vpl 'S}
2731 5001 Jme
grp2  @ep2 znae
2733 @723 LN
/
7432 #7430
/
6101 SMP=z6101
6124 CMP=6104
/
7432 7121 CLL CML IAC /HIGH END TEST
7431 3363 DCA COM
7432 6104 CMP
7433 1379 TAD JMP1
7434 3278 0CA STD-2
7435 7604 STX, LLAS
7436 1353 TAD K136
7437 3364 DCA PAT
7447 1353 TAD X128
7441 3365 DCA SA
7447 2363 STR, 1SZ COM
7443 1363 TAD CQOM
7444 - 2361 AND DOT /2
7445 7640 SZA CLA
7446 1360 TAD NOT /1@
7447 1357 TAD HUT
74506 3257 JCA Y /COMPLEMENT THE PATTERN
7451 1356 STC, TAD SQT /7400
7452 1365 TAUD SA /TEST FORFINAL ADDRESS
7453 7652 SNA CLA
7454 5233 JMP STy-2
7458 1364 TAD PAT
74546 ¢355 AND RQT /7200
7457 @éaw Y. 2
7467  138¢ TAD NOT /710=Y LINE PRESETS
7461 1357 TAD HQT /X LINE TQ SNA QR SZA
7462 3265 JCA X
7463 1364 TAD PAT
7464 361 AND DOT /2
7465 20 X, 2
7466 7001 IAC
7467 742¢ SNL
7477 5381 JMP 50 LL :
7471 3765 JCA 1 SA /STQRE PATTERN ANO THE COMPLEMENT



7472
7473
7474
7475
7476
7477
7523

2365
2364
1365
2354
74659
5251
5263

$TD,

152
1S2
TAD
AND
SNA
JMP
JMP

SA

PAT
SA

BOY
CLA
STC
Xw2

4/25/68 19138,59 PAGE 1e1
/WORD WHEN CHECKING

/777
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/

/READ AND COMPLEMENT 15 TIMES BEFORE TEST,
/
7571 3356 NoaLtbL, OCA wRD /SAVE DATA
7502 1362 TAD 917
7533 3367 DCA LDOP /LLO0OP COUNTER
75¢4 1353 TAD K100
7585 3365 Dca Sa / ADDRESS COUNTER
75076 1765 LALL, TAD | SA /READ
7567 1355 TAD ROT
7518 3765 DCA I SA /WRITE BACK
7511 1356 TAD SOT /400
7512 1365 TAp Sk
7513 7654@ SNA CLA /ADDRESS=7788 IF NO SgIP
7514 5317 JMP 43
751% 2365 1S2 SA /INCREMENT ADDRESS
7516 53nb JMP LALL /,00P
/
7517 2367 1S¢ LOOP /i5 TIMES WHEN SKIP
7527 $3p4 JMP LALL=2 /LOOP
7521 1371 TAD UMP2 /MP2aJMP CCK
7522 3270 DCA STD-2
7523 1353 TAD X120
7524 3365 DCA SA
7525 1366 TAD WRD
/
7526 3366 CCK, UCA WRD /CHECK PATTERN
7527 1765 TAU 1 SA
75372 6121 SMP /SKIP ON NO PARITY ERROR
7531 5343 JMP CC3 /JERROR
7532 1355 TAD ROT /COMPLEMENT PARITY BIT
7533 3765 DCA I SA /COMPLEMENT THE WORD
7534 1765 TAD ] SA /1IN CORE
7535 6121 SMP /SKIP ON NO PARITY ERROR
7536 5343 JMP CC3 /ERROR
7537 722¢ cLA
7540 1366 cce, TAD WRD
7541 7100 cLL
7842 6271 JMP STD~1
7543 1755 cc3, TAD ] SA
7544 7422 E1, HLT JERRORIAC CONTAINS
754% 722¢ CLA JINFORMATION IN ERRQR
7546 136> VAD SA
7547 7402 E14, HLT /4C CONTAINS ADDRESS OF
78650 73¢0 CLA CLL /REGISTER IN EKROR
7551 4104 cMP /cLEAR ERROR

7552 5344 CC4, JMP o CC2



7553 @#12?
7554 3£77
7555 ¢22%
7556 p470
7557 7644
786y @@1¢
7561 @r¢e
7562 7748

7563 grad
7564 2030

7565 @22
7566 E020
7567 gTed
7577 5321
7571 5326

THFRF ARE N0 ERKORS

K179,
B80T,
ROT,
SnT,
HOT,
NQOT,
DT,
M17,
coM,
PAT,
Sa,
WRD,
LOOP,
JMPL
JMP2,

4/25/68 19139,1

192
77
204
4
7642
12
4
7760
7 /VARTABLES
0

2

&

[}‘«

JMP DOALL

JMP CCK

PAGE 3
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SYMBOL TASBLE

BOT 7554
cCx 7526
cce 754¢
CCR 7543
cca 7552
CcMP h174
cowv 7563
DOALL 7571
DoT 7561
£1 7544
E1A 7547
HOT 7557
JMP1 757¢
JMP2 7571
K122 7553
LALL 7526
LONP 7567
M17 7562
NOT 7560
PAT 7564
ROT 7555
SA 7565
SMP 6191
SOT 7556
STR 7442
STC 7451
STD 7472
STX 74325
WRD 7566
X 7465

Y 7457
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SYMBOL TARLE

SMp A171
CMP 6174
STx 7435
STR 7447
STC 7451
Y 7457
X 7465
STN 7472
DoALL 7571
LALL 7526
CCK 7526
cc? 754§
CC3 7543
F1 7544
E1A 7547
CCa 7552
K100 7553
RQT 7554
ROT 7555
SOT 7556
HOT 7557
NOT 7560
DoT 7561
M17 7562
COM 7563
PAT 7564
SA 75%5
WRN 7566
LONP 7567
JMP1 7578

Jup2 7571



