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1. ABSTRACT 

The Memory Address Test checks for proper memory address selection on the PDP-8. 

2. REQUIREMENTS 

2.1 Equipment 

Standard PDP-8 Computer. 

2.2 Storage 

The low version occupies locations 0000-0175. The high version occupies locations 7400-7575. 

The binary loader must be stored in the last memory page. 

2.3 Preliminary Programs 

It is assumed that the only malfunction is in the memory addressing circuits. 

3. LOADING PROCEDURE 

The program is suppl ied in RIM format. 

4. STARTING PROCEDURE 

4.1 Control Switch Settings 

SRO Halt after error printout. 

4.2 Start i ng Addresses 

0000 Low Storage 
7400 High Storage 

4.3 Operator Action 

a. Load the starting address into the program counter. 

b. Set the SWITCH REGISTER to 4000, if halt on error is desired. 

c. Push START. 

5. OPERATING PROCEDURE 

Same as section 4. 



6. ERRORS 

6. 1 Error Pr i nto:.Jts 

Axxxx Cyyyy 

Axxxx. (Address). 

Cyyyy. (Contents). 
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(Error pri ntout format) 

xxxx = Address containing the wrong data 

yyyy = Contents of location xxxx. 

The address should always equal the contents. 

6.2 Error Recovery 

Analysis of several error printouts should establish a meaningful pattern that will single out 

a particular address selector card. 

If it is necessary to scope the problem, the following two instruction loop may be entered 

into memory by the operator. 

TAD [Bad Location] 
JMP .-1 

7. MISCELLANEOUS 

7.1 Execution Time 

An 11 is printed after every 96 complete program loops (every 28 seconds). 

7.2 Memory Maps 
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8. PROGRAM DESCRIPTION 

The program consists of four phases which occur in the following sequence. 

Phase 1 

Phase 2 

Phase 3 

Phase 4 

Load memory sequentially in the forward direction, starting with the lowest 
address to be tested. 

Read and check memory in the same manner as it was loaded in phase 1 . 

Load memory sequentially in the reverse direction, starting with the highest 
address to be tested. 

Read and c heck memory in the same manner as it was loaded in phase 3. 

In the load phases the contents of every location to be tested is set equal to its address. If 

the contents of an address are wrong, the contents specify the address which was in the MA register 

when the failure occurred. The address whose contents are wrong is the address that was selected in 

error. 

Sample error printout: 

A2560 C2760 

Explanation - While attempting to write a 2760 into location 2760, the data was written into location 

2560. 
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0r.:?10'" H175 
1dr.:?1Il1 .. Hl73 
k1r.:?1t:J2 1076 
it:?r.:?itJ3 3HlJ 
;,:Hlill 4 110/3 
k1k1k:l5 3473 
0101tJ6 2073 
i£lkH17 21103 
":lIol1IZJ :> lilli) 4 
1tJk111 1075 
k1k112 3073 
k1k113 1k:116 
k1id14 3HiJ 

idid15 1473 
ltJid16 71c141 
idlO17 Hl73 
k1k1£0 7440 
ldid21 4116 
lOid22 2073 
"'id23 2Hi3 
",id24 5015 

ldid25 Hl74 
lo()id26 3073 
"'f{)27 11076 
1c:l1ZJ31ZJ 3H13 
Id id 31 1073 
f{)1il32 3473 
"'fil33 7240 
"'fil34 1073 
~H:'l35 31073 
"'filJ6 2103 
"'fil37 5031 
frH:l40 11076 
kll" 41 31103 
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IPDP-~ MEMOHY AuU~l~S 1t.SI (LUW, PAGl ~) 
*i1 

ILOAU Mt.MURY ~OHWAHU U'Hl~TION 

LOAUUt-', TAD LI MLO 

PAGt. 1 

0(.; A AURlS IS I:.T n·ST ARE.A STARTING ADDRESS 
TAD M/4110 
O(;A CTR 
TAD AURt.S 
0(.; A I AUHt.S /UlPOSIT AUDRESS IN CUNTENT!:) 
1St AURlS 
!:::it crR 
JMP LUAUUt-'+t+ 
TAD LI MLO 
OL:A AURt:.S 
TAD M/4111l 
0(,; A CTR 

MEMLUP, TAD I AUHt.S 11.U (.;ONTt.NTS FORWARD DIRt.CTION 
CIA 
TAD AURt.S Ilit.T ADDRi:.SS 
StA ISKIP I F t:.lJUAL 
JMS EHRUR ICONTt;NTS NOT SAMi:. AS ADDRESS 
1St AURi:.S ISlU .. CT Ni:.XT ADURi:.SS 
1St CTR /SKIP IF lNU TE.ST AREA 
JMP MlMLUP 

IL.OAO Mi:.MORY REVU~St.. U' HEl,;T 101'4 
LOAUWN, TAD Ll MH I 

0(,; A AURi:.S ISlT TEST AREA i:.NUING ADDRESS 
TAO M1411c:l 
D(;A CTR 
TAD AURt.S 
O(;A I AURi:.S IUEPOSIT ADlJRESS IN CONTENTS 
CLA CMA IAC:!"'l 
TAD AURi:.S IAC=(AORES)-l 
DCA AURlS IUECREMENT ADDRESS 
1St crR /!:)KIP WHi:.N LOWER LIM IT REACHED 
JMP LOAUWN+4 
TAD M74HJ 
DCA crR 
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I~ElJUt.NTIAL LU~ATION TEST (OOWN) 
0"42 1074 l,OOP2, TAD Ll MH I 
0fc143 .5073 DCA AURl:.S IS£T STARTING AUDRESS 
IZJfd44 1473 TAD I AURt::.S 11IET (';ONTt::.NTS 
fd045 7041 CIA 
0"'46 1073 TAD AURt::.S Ilil::T ALlDRI::.SS 
0"'47 7440 StA I!:IKIP IF l:.QUAL 
00~0 4116 JMS EHROR It;ONTENTS NOT SAME. AS ADDRESS 
iQ0::>1 7240 CLA CMA IAC:"l 
!£H:l~2 1073 TAD AURI:.S IAC=(ADRES>-l 
0fc1~3 3073 Dt;A AURi:.S ISELECT NI:;XT ADORE.SS 
0f(J~4 211ZJ 3 IS~ CTR I~KlP IF £NU TEST AREA 
0fc155 5044 JMP LUOP~"'~ 
0flJ~6 2077 1St COUNT 
"''''~7 5000 JMP LUALlUP 
0"'60 111(:10 TAD Ri:.STOR 
0"'01 .5077 0(,; A COUNT 
0"'62 1111 TAD CR 
0063 4144 JMS PHINT 
0"'64 1112 TAO U 
0"'65 4144 JMS PHINT 
"'\/l66 1Hl1 TAD K~61 
",067 4144 Ji'1S PKINT 
i:Hl/'" 1111'1 TAD K~61 

lc:?"'71 4144 JMS pKINT 
"''''72 ~0:O0 JMP LOALlUP 

I C 0 f~ S T A I-H S ANLl VAKIABl.,ES 
"''''l3 IIH' it) 0 ADRl:.S, 0 
0flJ74 7610 1..1MHI, 7611a 
0075 1il200 LIML.O, 2"'0 
"''''76 0370 M74Ul, -7410 

01077 7640 COUNT, -1410 
01100 764121 RI::STOH, -1410 
0101 0261 K2bl, 201 
101"'2 7774 M4, -4 
01",3 001r10 GTR, 0 
"'1104 0007 M5K 7, 7 
flIHl::; 1r1260 T~6, 20f2l 
1£')1",6 "''''00 STOH, f2l 
1£)107 7004 NUM, RAL 
"'lH' 00f1i0 CON r , 0 
lc:?111 0215 GR, 21~ 

"'112 ilJ212 LF, 212 
"'113 1tl240 SPAt:E, 24flJ 
1J114 031tl1 A, 3101 
011::> 03;03 G, 3163 



Y/J1fJ/67 1: 4', <4 PAGI:. 3 

II:.R~OK IWUT INI:. 
10116 j(HHH' ERROR, 

'" 1Cl117 7041 CIA /t<E~nURE CONTENTS 
1.11£121 HJlJ TAD AURI:.S IOF FAIl.ING AUDRESS 
ill121 ,s11e! DGA CUNT IPUT RE:.SUL,T IN CONT 

/I:.RHOH MI:.SSAlil:. 
01G2 1111 MI:.Su, TAD CR 
0123 4144 JMS PRINT 
II:llG4 1112 TAD L~ 
01G5 4144 JMS PHINT 
1Il1G6 1114 TAD A 
1Il1~7 4144 JMS PHINT 
1tl130 lfl) 73 TAD AURI:.S 
ill 1.51 41!:)2 JMS TYPAC 
101.52 111.3 TAD SPAGE:. 
01.33 4144 JMS PRINT 
1d134 1115 TAD C 
I.11.S5 4144 JMS PRINT 
ra136 1110 TAO CUNT 
1fJ137 41!:12 JMS TYpAC 
014121 7604 LAS 
1fJ141 7710 SPA CLA 
1r:1142 7402 HI..T /HALT ON t::RROR (SR0) 
i0143 5516 JMP I ERROH 

1fJ144 121000 PRINT, 0 
j()145 6046 TLS 
1r:1146 6041 TSf" 
U47 5146 JMP ,"1 
1/l1!:10 72ft}0 CL.A 
1fJ151 5544 JMP I PRINT 



Y/.$VJlb7 1: 4~ I ~ PAGI:.. 4 

IT Yf'E ( Ae ) IN Ot.;TAL. 

"'1~2 10000 TYPAC. 0 
illl~3 J lfc:16 0(.; A STaR 
"'1~4 1162 TAD BACK+l 
1/)1,5 3163 O(,;A BACK+~ 
1J1~6 11")2 TAD M4 
i£Jl~7 31103 0(,; A eTR 
j()100 71l2i12l eLL 
k:jlbl 1106 IjACK, TAD STot-< 
I11b2 70ftl6 RTL 
Ic:llb3 70fcl6 RTL 
11164 31k16 OL;A STaR 
",165 110 6 TAD STaH 
Ic:llb6 1;'104 AND M~KI 
1/)167 11115 TAD TW6 
1J170 4144 JMS PHliH 
"'171 11fcl7 TAD NUM 
"'1/2 3163 OL;A 8ACK+t! 
"'173 ~1"'.3 1St eTR 
fcl114 ~161 JMP BACK 
j()175 5552 JMP I TYPAL; 

$ 

THERE ARE NO ~Rt-<ORS 



S Y MtWL T A~Lt;. 

A ~114 
AURI:.S 0107S 
I::lACK 0161 
C 011!) 
CUNT 011111 
CUUNT 011177 
CH 0111 
eTR 010.5 
EHRUR 011b 
K~61 III 1 III 1 
I..~ fi:l112 
I.lMHI 01074 
1..1MLO 0i1l7!) 
LUAUUP 01/l01O 
L.,UAUWN 01/l2!) 
L.UOP2 fi:l1ll42 
Ml:.MLUP 011l1!) 
Mt;.Sli fi:l122 
MSK 7 0H14 
M'+ 1cl1 III 2 
M/410 ~1/l7b 
NUM fi:llllll 
PH I NT 0144 
Rl:.STOR 01fc?'" 
StJACE "'113 
STOH fi:ll"'b 
TW6 0Ul, 
TYPAC 01!:>2 



LUAUUP 
MI:.MLUP 
L.UAL)WN 
L.uOP2 
AURt:.S 
I.,.!MHI 
l.lMLO 
M/410 
CUUNT 
RI:.STOR 
K~61 

M4 
crR 
M~K7 

TW6 
STOR 
NUH 
CUNT 
CH 
l"F 
5fJACE 
A 
C 
U<RUR 
MI:.SG 
PHINT 
TyPAC 
BACK 

010010 
0f£11? 
13102? 
0k:l42 
0f£17.5 
0f£174 
0107:, 
"1076 
01077 
k:l1falO 
0H:ll 
01"2 
0110.5 
fa1104 
~Hk:l' 
fc'H16 
011<17 
0110 
0111 
0112 
IH13 
0114 
011, 
0116 
012~ 
0144 
0152 
0lb1 
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74rtJ0 

741D0 1275 
741U 3273 
741112 1276 
7403 33rtJ3 
7411)4 1273 
74105 3673 
741i'6 2273 
74"'7 Z3f/)3 
7410 5204 
7411 1275 
7412 3273 
7413 1276 
742,4 331/13 

74:1,5 1673 
7416 7041 
7417 1273 
7420 74421 
7421 4316 
7422 2273 
7423 23S3 
7424 51215 

7425 1274 
7426 3273 
7427 1276 
74321 3303 
7431 :1,273 
7432 3673 
7433 7240 
7434 1273 
7435 3273 
7436 23~3 
7437 5~31 
7440 :1,276 
7441 3303 
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IPDP-~ MEMORy AUOR~SS T~$T (HIGH. PAGE 30) 
*74100 

I~OAO M~MORY FORWAHU U'RE~TJON 

1..0AOUP, TAD 1.1ML.O 
DCA AlJRES ISET TEST AREA STARTING ADDRESS 
TAO 1'174100 
DCA CTR 
TAD AORES 
DCA 1 AORES /UEPOSIT AOURESS IN CONTENTS 
lSi! ADR~S 
lSi! CTR 
JMP 1.0 AU UP.4 
TAO I. 1 M\..O 
OGA AURES 
TAD M74100 
DCA CTR 

MEMI.,UP, TAO 1 AORES /uET ItONTENTS FORWARD o 1 R~CTl ON 
CIA 
TAD AURES IGET ADDRESS 
S~A ISKlP If EQUAL 
JMS ERROR ICONTENTS NOT SAM!:: AS ADDRESS 
lSi! ,ORES ISELEcT NEXT ADDR~SS 
lSi! eTR ISKIP IF END TEST AREA 
JMP MEMI.UP 

II..OAO MEMORY REVERSE ulRE'frlON 
l"OADIoIN, TAO I.JMHJ 

DCA ACRES ISET TEST AREA ENOING ADDRESS 
TAO M74fi10 
DCA CTR 
TAD AORES 
DCA I A~HlES II.IEPOSIT ADDRESS IN CONTENTS 
CI.A eMA lAC II-a, 
TAO AiJRES IAC·(ADRES>"~ 
DCA AURES IOlCREMENT ADDRESS 
lSI! eTR ISKIP WHEN ~OwER LIMIT REACHED 
JHP 1.0AUIoIN.'" 
TAD M74fi1f1l 
DCA eTR 
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IS£QUI:.NT14'" 1.0t;A nON TEST (DOWN) 
7442 1274 I..OOP2, TAD L.IMHI 
7443 3273 DCA AORES 15E.T STARTlNG AOD~ESS 
7444 3,673 TAD I AORE;S IIiET c.;ONTE.NTS 
7445 7041 CIA 
7446 1273 TAD AORE.S IGET ADDRESS 
7447 7440 SH ISKIP If' EQUAL. 
745121 4:516 JMS ERROR ICONTENTS NOT SAME. AS ADDRESS 
7451 7240 CI.A eMA IAC=.l, 
7452 1273 TAD AORES IAC=(ADR£S~"1 
74,3 3273 OCA AI)RES 15~LECT NEXT ADDRESS 
7454 231D3 lSi! eTR ISKlP IF' END TEST AREA 
H55 5244 JMP I.OOP~2*2 
7456 2277 lSi! COUNT 
74',7 5200 JMP I.OAUUP 
7460 1300 TAO RE.STOR 
7461 3277 DCA COUNT 
7462 1311 TAD CH 
7463 4344 JMS PRINT 
7464 1~U2 TAO l. f' 
1'465 4344 JMS PRINT 
7466 3,301 TAD K261 
7467 4344 JMS PRINT 
7470 13fU TAO K261, 
7.71 4344 JMS PRINT 
7472 5200 JMP I.OAOUP 

ICONSTANTS ANI) VARIAIiH.ES 
7473 0000 AQRE.S, 0 
7474 7377 1..·1MHI, 7377 
7475 0000 1.1Ml.,O, 0 
7476 0400 M74"0, -7400 

7477 7640 COUNT, -+4'" 
7500 7640 RESTOt<, .. 14", 
75"," 0261 K261, 261 
75VJ2 7774 M4, .. 4 
7~VJ3 0000 CTR, 0 
7~VJ4 00kJ7 MSK7, 7 
75105 0260 TW6, 260 
7511'6 0000 STOR, 21 
7511'7 7004 NUM, RAI.. 
751.0 02100 CONT, " 7~11 0215 CR, 215 
7512 11'212 I..f, 212 
7513 02421 SPACE, 240 
7~14 10301 A, 3101 
7515 0303 C, 3103 



1I1"'iJ167 1.310,16 PAGE 9 

It.RRQR ROUT'Nt, 
753,6 o riHlJ 0 ERROR. " 7517 7041 CIA IRESTURE CONTENTS 
7~20 1273 TAD AURES 101' F' A I Ll NG AUDRESS 
7'21 3310 DCA CONT IPUT RESUl.,T IN CONT 

IERROR MESS AvE, 
7522 1311 I1E;SIi, TAD CR 
7523 4344 JMS PRINT 
7524 1312 TAO LF' 
7'25 4344 JI1S PRINT 
7526 1314 TAD A 
7527 4344 JMS PRINT 
7530 1273 TAO AUR~S 
7531 4352 JI1S TYPAC 
7'32 1313 TAO SPACE; 
'1533 4344 JMS PRINT 
7534 2,315 TAO C 
7535 4344 JMS PRINT 
7536 1310 TAO CONT 
7537 4352 JMS TYPAC 
7540 7604 L,AS 
7541 7710 SPA CLA 
7542 7402 HL.T IHAI.T ON ERROR (SR0) 
7543 5716 JI1P r ERROR 

7544 0000 PRINT. 0 
7545 6046 n,s 
7546 6041 TSF 
7547 5346 JMP ,"'1 
7550 7200 CL.A 
7551 5744 JMP I PRINT 
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ITYPE; (AC) IN OCTAL. 

7552 0000 TYPiAC. " 7553 3306 DCA sTaR 
75!)4 1362 TAD BACK·1 
7~55 3363 DCA BACK·2 
75!)6 1302 TAD M4 
75'.)7 33r;;J3 DCA crR 
7~60 7100 CI..L.. 
7563,. 1306 SACK, TAD STaR 
7562 7006 RTL 
7~63 7006 RTL. 
7!)64 3306 0(,; A STaR 
7'65 1306 TAD STaR 
7566 0304 AND M~KI 
7567 1305 TAD TW6 
7'70 4344 JMS PRINT 
7571 1307 TAD NUM 
7572 3363 DCA BACK·j::! 
7573 2303 IS~ eTR 
7'74 5361 JMP BACK 
7575 5752 JMP I TYPAC 

THERE ARE NO ~RRaRS 



S YMI:lOL T At:ll"l:. 

A 7!:>14 
AURI:.S 7473 
BACK 7!:>61 
e 7!:>1!:> 
CUNT 7!:>Ul 
COUNT 7477 
CI'( 7!:>11 
eTR 7!:>"J 
Et-IRUR 7!:>16 
K~61 7!:>I£l1 
L.f 7'12 
L.IMHI 7474 
L.1MLO 747';) 
L,OAUUP 741£1'" 
L,UAUWN 742' 
L.OOP2 7442 
Mt:.ML.UP 741' 
MI:.Sb 7!:>22 
M~K7 7!:>fc:l4 
M4 7!:>I£l2 
Ml41Of2J 747b 
NUM 7'1£17 
PI1INT 7!:>44 
Rl:.STOR 7!:>0fc:l 
SPA(;E 7!:>lJ 
STOR 7';)1£16 
TW6 ""'';) 
TYPAC 7!:>52 
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SYMt:lOL TAt:lLI:. 

l..UAUUP 7400 
MI:.ML.UP 7415 
L.OAUWN 74Z!;) 
I.OOP2 7442 
AVRES 7473 
L.IMHI 7474 
L.IML,O 747!;) 
M74kHl 7476 
COUNT 7477 
RI:.STOR 7!;)00 
K~61 7~01 
M4 7!;)0~ 

CTR 75fc:l,s 
M~K7 7504 
Tw6 75fc:l5 
STOR 75fc:l6 
NUM 7507 
CaNT 7510 
CH 7!;)11 
L.~ 7512 
SPAl;E 7513 
A 7!;)14 
C 751!;) 
EHROR 7!;)16 
MI:.Sli 7522 
PHINT 7544 
TYPAC 7552 
BACK 7561 


