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1. ABSTRACT 

The PDP-8, 8/1 Memory Checkerboard diagnostic tests memory for core failure on half- 

selected lines under worst case conditions. Its use is intended for basic 4K memory systems. 

2. REQUIREMENTS 

2.1 Equipment 

A standard PDP=8 or 8/i 

2.2 Storage 

There are two versions of this MAINDEC. The Low End program occupies locations 0005 

through 0150 octal, and tests memory from 151 through 7700 octal. 

The High End program occupies locations 7430 to 7573 octal, and tests memory from 0000 

to 7400 octal. 

2.3 Preliminary Programs 

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

3. LOADING PROCEDURE 

3.1 Method 

Load the program with the RIM loader. 

a. Turn off the Teletype reader. 

b. Set the SWITCH REGISTER to 7756. 
c. Press LOAD ADDRESS, and then START. 
d. Place the program tape in the reader and turn on the reader. 

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

4, STARTING PROCEDURE 

4.1 Starting Addresses 

0005 Low End Checkerboard 

7430 High End Checkerboard



4.2 Control Switch Settings 

e of the four possible patterns that can be written in memory is obtainable by each of 

the following SR settings: 

a. 0100. This setting is ued for the standard PDP~8 core unit. 

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

Ce 00 | These are for special core units from other suppliers. 

d. 6001 

4.3 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 settings given in Paragraph 4.2 to obtain 

the correct pattern. For most PDP-8's, this will be 0100. For most PDP~8/I's, the setting will be 0101. 

— Press START. _ —— : _—— 

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

3. OPERATING PROCEDURE 

5.) Operationc’ Switch Settings 

See Paragraph 4.2 

5.2 Subroutine Abstracts 

The program writés the selected pattern into the area of memory to be tested. 

The contents of each word are then read, complemented, and written back into the same 

location, until the contents of the entire area have been complemented. This procedure is repeated 

14 times before the contents of each word is checked for incorrect bits. 

Error checking begins by reading a location and checking for incorrect bits. 

The contents are complemented, written back into the same location, and rechecked for 

incorrect bits. 

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

checked. 

After all of memory is tested, the program writes the complement of the pattern and proceeds 

to check as before.



5.3 Operator Action 

See Paragraph 4.3 

6. ERRORS 

Any location containing an incorrect bit will create an error halt when detected by the 

program. The contents of a given memory location should always be 0000 or 7777. Anything other 

than 0000 or 7777 will resuit in an error halt. 

6.1 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 

0124 El A memory location does not contain 7777 or 0000. 
7546 The AC displays the contents of the location in 

error. 

0127 . EIA The AC displays the address of the location in 

7551 error. 

6.2 Error Recovery 

Tag Operator Action 

Ej Record the C(AC). Press CONTINUE to reach 

the next halt. 

EIA Record the C(AC). Press CONTINUE to resume 
testing with the next sequential memory location. 

7. RESTRICTIONS 

7.1 Starting Restrictions 

None



7.2 Operating Restrictions 

None 

8. MISCELLANEOUS 

8.1 Execution Time 

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

9. PROGRAM DESCRIPTION 

in a standard core plane, P given core is selected when the combined currents of the x- and 

y-selection lines produce a magneto motive force which exceeds the threshold for reversing the flux 

direction of the core. This occurs at the intersection of the activated selection lines. All other cores 

which are threaded onto the activated lines will be slightly disturbed. Under marginal voltage con- 

ditions, such half-selected cores might also reverse polarity if their states are properly established by 
the pattern which the Checkerboard Test writes into memory. 

When a selected core is in the | state, the read current will cause it to reverse polarity 

and become 0. When the core is in the 0 state, the write current will cause it to become 1. Thus, 

the possibility of a reading error is greatest when all the half-selected cores are in the 1 state; a 

writing error is most. probable when ail tne half-selected cores are in the 0 siafe. 

If a half-seiected core changes polarity, the error will be detected when the memory 

register containing that core is tested by the program. For a reading error, the contents of that core 

will appear as a O in a field of I's, and vice versa for a writing error. 

Every Checkerboard Test pattern consists of alternating pairs of memory cells; one pair 

containing 7777's the other containing 0000's. Since memory manufacturers wire their core stacks 

in different ways, the same pattern of alternations cannot be used for every type of core, and still allow 

a "worst case" condition, that is, one in which aii half-selected cards undergo the greatest possible 

disturbance which can occur when testing memory. The following pattern is used for the Ferroxcube 

memories with which most PDP=-8's are provided. 

X-axis 4 0 O 1 1 

(MAj_5) 1 ?t O 0 

1} 7d O O 

0 O 1 1 
> 

y~axis (MA._ i )



Since the y-axis selection lines are conditioned by the low-order six bits of the memory 

address register (MA. pe and the x-axis lines by the high-order bits (MAQ 5). the above array is 

interpreted as follows: (x- and y-axis should be interpreted as shown above). 

Positions on the x-axis represent consecutive locations in memory from 00 through 77. 

Positions on the y-axis represent consecutive 100,'s. Thus, the lower left corner represents 

location 0000. This position contains a 0, which means that the contents of the entire memory cel] 

at address 0000 are 0; likewise, the contents of memory cell 0201 are 1's or 7777. This is determined 

by reading the third row up on the x-axis, and across one position on the y-axis. 

The pattern in memory appears as follows: 

Address Contents 

0000 . 0000 

0001 0000 

00072 7777 

0003 . 7777 

0004 0000 

0005 0000 

0006 7777 

0007 7777 

The pattern matrix, shows that after 775 registers, the pattern will reverse itself, thus: 

Address . Contents _ 

0076 7777 

0077 7777 

0100 7777 

0101 7777 

0102 0000 

0108 0000 

0104 7777 

0105 7777 

0106 0000 

0107 0000 

and so on through memory. The pattern reverses every 100, registers. 
8 

The patterns generated by the other three switch register settings are defined by the following 

pattern matrices.



SR Setting 

0101 

SR Setting 

0000 

SR Setting ~ 

0001 

x-axis 

X~axis 

X7AXiS 

A Pattern Matrix 

' 0 1 1 0 
/ 1 0 0 1 

| 1 0 0 1 

i o 1 1 0 
1 > 

y-axis 

A Pattern Matrix 

1 1 

1 1 

0 60 1 ] 

1 1 
; > 

y~axis 

A “Pattern Matrix 

1 0 1 

1 0 OO 1 

1 1 0 

1 1 90 
_ > 

y~axis
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/MAINULL OMe: PDP=8 CHECKERBOARD 

/ 
041 #1 

Oéd1 2B¢) JMP, 

Bede O40e weve 
Obs Obes wens 

/ 
7436 #7456 

74$8 7121 ULL CML LAC /HIGH ENU TES] 

7434 S861 ULA COM 

74$2 1566 jAU JMPL 

7455 $262 VLA SID-2 

7484 7604 STX, LA» 

7435 3364 UCLA PAI 

7436 35685 DLA SA 

7457 2561 Stu, 1s¢ COM 

7448 1561 . 1AU COM 

7441 0557 ANU DUI /e 

7442 7646 StA CLA 

7443 1556 }AU NOI /18 

7444 145d 1AU HOT 
7445 $254 UGA Y /COMPLEMENT THE PATIERN 

7446 1554 STC, }AW SOT /480 

7447 1568 iAV SA /1EST FORFINAL ADURESS 

7450 765 SNA CLA 

7451 S2Se JMP SIX7é2 

7452 1562 AU PAT 

7455 6555 ANU ROT 4/200 

7454 oye Ys r 

7455 1356 AU NOT A1O-Y LINE PRESETS 

7456 1555 lav HOT 7x LINE TO SNA OR SZA 

7457 $262 “DUCA X 

7468 1562 . 1AU PAI 

-7461 6557 . ANU DOT. fe 

7462 #8000 | Xy a 

7463 /040 LMA 

7464 7420 SNL 

7465 5276 JMP ODOALL 
7466 3768 VLA [| SA /STORE PATTERN AND THE COMPLEMENT 

7467 2568 STD, Is¢ SA /wORD WHEN CHECKING 

7473 256¢ Is¢ PAI 

7471 1565 AU SA 

7472 0552 ANU BOI 417 

74/3 «7656 - SNA CLA 

7474 5246 JMP STL 

7475. 4260 JMP Xe!



74/6 

74/7 ¢ 

Ao 

#90] 

75d2 

Foes 

Fod4 

FOS 

FOG 

7dc/ 

7510 

POL 
?o1e¢ 

75128 
7314 
751° 

7O1E 
7O1/ 

A2eu 

7524 

7527 
Fo? 
7524 
7925 
7526 
7527 

75 Se! 
7534 
75$2 
7534 
7554 
75 $5 

7536 
7937 

7594¢ 
7541 
7942 
7942 
7544 
7545 
7546 
754? 
FOE 

7954 

$364 

1560 

$562 

$563 

1763 

7040 

3/653 

1564 

1569 

7650 

5415 

2565 

5522 

2562 

3561 
156/ 

5262 
5565 
1564 

5464 
1/65 
7041 
1564 
7640 
5S4e 
1564 

7046 
5/68 

1/65 
/O@4 
1564 
7640 

554e 
1564 
7196 
9266 
1/64 
74G¢4 
7206 
1565 
7402 
73Q0 
75g 
SSS/ 

f 

UGALL » 

LALL» 

CCK, 

Cues 

CCS, 

ti, 

ELA, 

CC4, 

ULA 
LAW 

UGCA 
UL a 

1 Au 

GMA 

WA 

1AU 
1AU 

DNA 
JM 
iséz 

JMP 

{oz 

uMe 
| AU 

WOA 
WUA 
}AU 

UOA 
LAU 
CMA 

tAU 

SEA 
JMP 

1AU 

Uma 
YEA 

Au 
PAY 
, AU 
SZA 

JMP 

}Au 

CLL 

JM 
i AU 
AL! 

CLA 

}AU 

AL | 

ULA 

LULA 

JM 

WK 

M1/ 

LOUF 

SA 
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/REAU ANQ LUMPLEMENT 428 I|IMES BEFORE! TEST. 
/ i 

/SAVE DATA 

/LOUP! COUNTER 
7ADURESS COUNTER 

/READ 
/COMPLEMENS 

/WRITE BACK 
s40W | 

ZADURESS*#//00.1F NO SKIP 

/INCREMENT AUQKESS 
/LOOP: 

4128 TIMES WHEN SKIP 
/LOOP 

7UMPZEUMP CCK 

/SUHECK PATIERN 

7ERROR IN CORE 

/COMPLEMENT THE WORD 
7IN CORE 

/IEST COMPLEMENT WORD 

seERKOR . 

ERROR. AUC CONTAINS 
/ INFORMATION [N ERROR 

/AC CONTAINS ADDRESS OF 
“REGISTER IN ERROR



A302 
7993 
7524 
7995 

7936 
7357 
7960 
7561 

7362 
7563 
7264 
1365 
7366 
7367 

THERE ARE NO ERRORS 

vid// 

C2280 

v4yb 
7640 
edie 
Ovde 
//60 
vbQb 

avgu 
Od Be 
HYyYw 
evge 
22/6 
2524 

Ss
 

JMP OOALL 

JMP CCK 

b/Si/O60 2Li12,7¢2 

/VARTABLES 

PAGEL §
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SYMBUL TABLE 

QOl 7592 

CCK (Sel 

Cle A9S8/ 

CUS 7942 

Cu4 /9>1 
COM 7561 

QUALL 74/76 

DU] /99/ 

EL. 79498 

ELA /546 

HUT foyDdd 

JMP 41 7/566 

JUMP 2. 756/ 

LALL 7502 

LOO 7565 

Mi? 7560 

NU] 7526 

PAT 7562 

ROT 7523 

SA 7568 

Sut 7504 
STB 743$/ 

SIC 7446 

STO 746/ 

STX 7454 

WROD 7564 

X 7462 

Y 7494
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SYMBVL TABLE 

Six 7434 

$18 7457 

S!C 7446 
Y 7404 

x 7462 

$1) 7467 

DUAL. 74/6 

LALL 7902 

CUK 7621 

CCe2 76$/7 

CUS 7542 

bd 75435 

ELLA 7546 

CC4 75291 

BOT 7592 

ROT 79985 

SuT 7594 

HUT 7935 

NOT 7596 

DUT 759/ 

M17 7560 

CUM 7561 

PaT 7562 

SA 7563 

W#RO 7564 

LUOP 7565 

JMPHL 7566 

JMP2 756/
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1146 
S144 
1146 
F146 

Z2144 
1144 

156 
7648 

14135 
11352 
3283 

1134 

1143 

7O7E 

5207 

1142 

8433 

aged 
1135 
1152 
3041 
4141 
3436 

dga0 

7949 

742C 
5225 
3543 

2143 
214i 
11465 
8137 
76>¥ 
5325 
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/PUP=8 CHECKROARI REVas JAN,» 1968 
/CUPYRIGHT 1969, DIGITAL EQUEPMEST CORP,, MAYNARD, MASS, 
/ 

*1 
/ 

STX, 

STU, 

fLQUW END JEST 

UMP ' 
Awe 
OES 
A 

CLL GML TAC 

QUA COM 

Tal) JMPL 

QCA aTUSs? 

LAS 

TAD MUD 
DCA PAT 
TAD MUD 

QUA SA 

Tad COM 

TAL COM 
AND VOT /2 
SZ CLA 

TAD NOT 412 

TAY) HOT 

NCA Y /COMPLEMENT THE PATTERN 

TAD POT five 

TAD - SA ATEST FOR FINAL ADDRESS 

SNA CLA 
JMP STXe2 
TAD PAT 
AND ROT /2?O 

f 

Tal NOT 7Y¥Y LINE PRESENTS x LINE 
TAD HOT 70 SNA OR S$2A 

DCA X 

TAD PAT 

AND DOT /é 

a 

CMA 

SNL 

JMP DOALL 
DCA | SA — “STORE PATTERN AND RECOMPLEMENT 

IS¢# SA *WORD WHEN CHECKING 

Ise PAT 

TAD SA : 

AND soT 47 
SNA CLA 

JMP STC
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d275 
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3170 
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¥Vi34 

$145 

Lise 
3142 
1146 
3143 
i343 
724x 
3543 
1134 
1145 
7620 
5878 
2143 
5262 

2142 
SHEL 
Lioé 
3644 
1146 
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JQOALL, OCA 

TAS 
DCA 

TAD 
NCA 

LALLs TAD 

CMA 
OCA 

TAD 

TAU 

SNA 

JMP 

IS? 

JMP 

157 
JMP 
TAD 

NCA 
TAD 

NCA 

TAD 

CLA 

18i32i 

WRU 
Mi/ 

LOOP 
MUD 
SA 
SA 

SA 

POT 
SA 

rts 
SA 
PALL 

LOOP 

LALL@2 
JMP2? 
STUS2 
MUD 
SA 
WRU 

/ReAd ANY COMPLEMENT 120 TIMES BEFORE TEST, 

ZOAVE DaTa 

ALOVUE COUNTER 

ZENUD OF PROGRAM+44 
/ADURESS COUNTER 
JREAD 

/COMPLFE MENT 

/WRITE BACK 

464 DECIMAL 

ZADURESS®770% IF NO SKIP 

/INCREMENT ADDRESS 
“LOOP 

4123 TIMES WHEN SKIP 
/LOUP 
SIMP2S5 IMP CCK
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ABLE 
3220 
@io4 

5@55 
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ZuTAPReOD LOtet PaGEe 3 i 

con, yoga ARQ fore cw PATTE CN | 

TAS | SA ' 

yA [AG 

TAS aR 
Srf& CLA 
IMP LCS fePR On TN CORR | 

Taa wR 
Cw a : 

oa | SA ZEOMPLEMENT THE pw ORD 
Tau J SA /]™ CQRE | 

Tat 
TAI WRU 
StA CLA /TEST COMPLEMENT) WORD 
JMP CCS AER RAR { 

CCd, Tau wR 

ChE. 
IMP STU-4 

CCS, TaD | SA ZERROR! AC CONTAINS INCORRECT WORLD, 

tae HLT i 

CLA 
TAD SA ZAC CONTAINS aADQRESS OF 

PAA, HiT /REGIESTER IN ERROR 
CLA CLL : 

CUS, IMP CCe 

Hul, 764% /CONSTANTS 

ROT, 20 
Pol, WAG 

NOT, Le 
DQ1, e 

HO, 7/ 

Mila 7740 

Pal, q /VARTABLES 

LOUP > “4 

SAe fa 

COM, A 
WRU, a 

MUu, ae) 

JMPL) JMP DOALL 

JMP2s JMP CCK
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3a 2437 
ul? etek 

os 2123 
uC4q 2i$4 

2G 4 0122 
cum A144 
JGALL WB75 

JOT 2146 

21 A124 
21a eye? 

A0T A@jiSe2 

IMAL B147 

JM>2 Ato’ 

wAuk AB62 
~QOIDP A142 

417. a14¢7 
MU) 2146 
VOT AL35 
PAT 4144 

“OT 0134 

207 £153 

3A I143 
$T3 2616 

372 aG25 
ST) A846 
STX O14 
AR) 3145 
x 2041 
¥ 0253 

ERRORS JETETTEU: ¢ 

LINKS GENERATED: ¢ 

RUN=TIMEe: 3 SECONES 

4K CORE USE)
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