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1. | ABSTRACT 

This is a diagnostic program to test the JMS instruction of the PDP-8, Random FROM and | 

TO addresses are selected for each test. The JMP instruction is tested in that each test requires a JMP 

to reach the JMS. 

2. REQUIREMENTS 

2.1 | Equipment 

PDP-8 equipped with Teletype. 

ve 2.2 storage 

Locations 0000 - 0574 

The Binary Loader must be stored in the last memory page. 

2.3 Preliminary Programs 

It is assumed that MAINDEC 08-D01(n), 08-D02(n), 08-D03(n), and 08-D04(n) have been 

run successfully. 

3. LOADING PROCEDURE 

3.1 Method 

Use the standard Binary Loader 

4, STARTING PROCEDURE 

4,1 Control Switch Settings 

SRO Halt on error. 

SR2 Hold the FROM address constant (1). 

Select random FROM addresses (0). 

SR3 Hold the TO address constant (1). 

Select random TO addresses (0). 

4.2 Starting Address 

0200 

Restart Address - 0215
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4.3 Operator Action 

a. Set SR to 0200 and press LOAD ADDRESS. 

b. If it is desired to set either SR2 or SR3, the FROM or TO address may be specified by 

entering the address into the locations shown below. 

| FROM = Location 130 

TO = Location 126 

If SR2 or SR3 is set after the program has been started, the last address taken from the 

random number generator is used repeatedly. 

c. Push START. 

3. OPERATING PROCEDURE 

Same as section 4, 

6. ERRORS 

6.1 Error Halts 

All unused memory locations are loaded with HLT instructions. If the program executes one 

of these background HLTs, it is probable that the interrupt failed to occur following the JMS instruction. 

The FROM and TO address may be checked at any time to locate the test JMS instructions. 

6.2 | Error Printouts 

F xxxx TO yyyy 

(TO) = mmmm 

(nnnn) = errr 

6.2.1 Explanation 

(FROM) F xxxx: xxxx = address of JMS instruction being tested. 

(TO) TO yyyy: yyyy = address that the JMS instruction is going to. 

(TO) = mmmm; mmmm = the contents of the address TO. This should equal xxxx + 1. 

(nnnn) = rrrr: nnnn is the address minus one that was stored in location 0000 during the 
interrupt. rrrr is the content of address nnnn.
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6.2.2 | Examples 

a. The following is a forced error printout where no error occurred. 

| F 5236 TO 6354. 

(TO) = 5237 

(6354) = 5237 | 

The test JMS instruction was in location 5236. The JMS was trying to jump to loca- 

tion 6354. The contents of TO (location 6354) was 5237. This is correct since the PC is 

stored on a JMS instruction. 

To gain any knowledge from the third line of the printout, the user must understand the 

sequence of events when a JMS instruction is followed by an interrupt. As an end result 

of this sequence, the address of the location following the cell where the PC is stored is 

placed into cell 0. To derive this third line of the printout, the address in cell 0 is 

decremented by one and printed on the Teletype; then the contents of that address are 

printed. 

b. The following is a typical error printout. 

F 5236 TO 6354 

(TO) = 7402 

(4354) = 5237 

Line 1 is simply a statement of the problem. Line 2 says that the contents of loca- 

tion 6354 are not 5237 as they should be, but are 7402 instead. 7402 is q HLT instruction. 

Since memory is filled with a background of HLT orders, it is evident that the PC was not 

stored in location 6354 during the JMS. 

Line 3 of the printout reveals where the PC was stored Since on the interrupt 4355 

was stored in location zero and (4354) contains the correctly stored PC, 5237, it is 

apparent that a jump error occurred. The JMS instruction should have jumped to 6354, 

but it actually jumped to 4354. Bit 1 was lost. | 

c. The following is another typical error printout. 

F 5236 TO 6354_ 

(TO) = 7237 

(6354) = 7237 

Line 1 is again simply a statement of the problem. Line 2 says that the contents of 

location 6354 are not 5237 as expected, but are instead 7237. Since the contents are 

not a HLT order, 7402, it is evident that the PC was stored here, but the number stored 

was wrong. Comparing the good (5237), and the bad (7237), it is apparent that bit 1 was - 

"nicked up" during the store PC operation of the JMS instruction. 

3
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6.3 Error Recovery 

The program continues testing following an error printout. When enough information has been 

gathered from the error printouts, a FROM and TO address is selected for use in the scope mode loop. 

Enter the chosen addresses into proper locations (see section 4.3.6). Enter 5531 into location 1 and 

restart the program with SR2 and SR3 set. | 

The scope mode loop is: _ 

Location : Oo _ Coding 

0000 | 
0001 JMP 1 FROM 1 

XXXX | A, ION 
XXXX JMS 1 TO 

0131 a FROM1 A 

To discontinue the scope mode loop, restore the original contents (7200) of location 1 and 

restart. 

/. RESTRICTIONS 

(None) 

8. MISCELLANEOUS 

8.1 | Execut ion Time 

4,726 random tests/second 

9. PROGRAM. DESCRIPTION 

The JMS instruction is checked through use of the interrupt function. A random number gen- 

erator selects a FROM and a TO address. An ION instruction is then placed at FROM —1 and the 

JMS instruction at FROM. The program jumps to the address specified by TO. After executing the 

ION and JMS instructions, an interrupt occurs starting the program counter at location 1. A checking 

routine located here verifies that the operation was successful before starting the next test. 

Random addresses are restricted as follows: 0600 < random address < 7600. 

The area between 0600 and 7600 is filled with HLT instructions in case the interrupt fails. 

105" is printed after every 61,000 tests... 
os 



0202 
U204 
b202 
W205 
wees 
G205 
0206 
0207 
0210 

@2114 
0212 
Y215 
g214 
0215 
v216 
0217 

b220 
~224 
W222 
0223 
W224 

g225 
0226 
b227 
G258 
W231 
y2s2 
02353 
b254 
b255 
0236 
g2s7 
0240 
peat 
0242 
0243 

0244 
245 

v202 

4154 
1155 
7041 
5126 
1152 
5526 
1126 
70O1 
5126 
1126 
1136 
7640 
5204 
1042 
3041 
3640 

7604 
7004 
7006 
7632 
9246 

1135 
7104 
7430 
1154 
3133 
1135 
7540 
2244 
11355 
7718 
5225 
5244 
11356 
7706 
9225 

1155 
$158 

#220 

_ MAINDEC-08-DO5B-D 

/RANOUM JMP# UMS TEST 
/SRYSHALT ON ERROR 
/SReerIxEW FROM 

/SRSEPIXEW TO 

/SPREAD HALTS THRQUGH MEMORY 
/BE TWEEN THE LIMLO ANU LIMA]. 
/WIMIETS 

BELGINe JMS 
TAD 

CyA 
DGA 

GUNe TAD 
DGA 
TAD 
TAC 

DCA 
TAD 
TAD 
SZA 

JMP 

TAD 
OUA 
DUA 

PATCH JULA 
LIMO 

TV 
HALT 
1 TU 
TO 

TO 
TO 
LIMA} 
CLA 
GON 
M15 
cT1 
CT 

/GHECK FOR FIXED FROM 

LUOPs LAS 

RAIL, 

RTL 
SéL 
JMP 

/GET RANDOM 

GETRAN, TAD 
RAL 
Sé4L 
TAD 
OGA 
TAD 
SPA 
JMP 
TAD 
SPA. 
JMP 
JMP 
TAD 
SMA 
JMP 

TAD 
DUA 

CLA 
LQOP16 

FROM 

RANUM 

Chek 

THREE 
RANUM 
RANUM 

,%5 
LdMLO 
CLA 
GE TRAN 
*4 
LIMA] 
CLA 
GETRAN 

RANUM 
FROM 
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— 0246 

0247 
Q250 
g254 

Q252 
0253 

11350 
7001 
S152 
7040 
1150 
$154 

TAD FROM 
JAC 
DCA FRMPS 
CMA | 
TAD FROM 
OCGA FROMY 

4/11/68 5:28,14 PAGE 11 



0254 
0255 

y2o6 

257 
0260 

B264 

W262 
W263 
W264 
0265 
y266 
0267 
0272 
W274 
b272 
ye7s 
0274 
ve75 
0276 
W277 
W300 
W504 
W$v2 
b3ns 
0304 
0505 
0306 
0307 
0512 
B314 

S12 
0313 

0314 
@3545 
0316 

7604 
7006 

7ag° 

7630 
9502 

1135 
7104 
7450 
1134 
$1535 

1155 
7910 
2275 

1135 
7710 

2¢€61 
29502 
1156 
7700 
2261 
1133 
$126 

1126 
7001 
5127 
115% 
7644 
1126 
7650 
9220 

7040 
6044 
6046 
6044 
3515 

LOOP: LAS 

RTL. 
RTL 
St. 
JMP 

/GET RANDOM 

GTRANI, 

CRSCK , 

DCA 

TAD 
RAL 

SéL 
TAD 

TAD 
SPA 
IMP 

TAD 
SPA 
JMP 

JMP 

TAD 

SMA 

JMP 
TAD 

OCA 
TAD 
TAC 
OGA 
TAD 

CiA 
TAD 

SNA 
UMP 

1/11/68 3328,11 

/CHECK FOR FIXED TO 

CLA 
CRSUKaS 

TO 

RANUM 
Chi 

THREE 
RANUM 
RANUM 

45 
LIMLO 
CLA 
GTRANI 
+4 
LIMH] 
CLA 
GTRANA 
RANUM 

TU 
TO 

TOPS 
FROM 

TO 

chA 

L VOPR 

/BrRING UP THE FLAG 

CMA 
TSF 
TLS 
TSF 
JMP 271 
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0517 

0320 
0S21 

6522 
0323 
0324 

B52 
0526 

uS27 
055 

0351 
0352 
0353 
W354 
0335 
0356 
0337 
0342 
vs44 
W342 
YSa3 
v344 
0345 

05496 
0547 
0550 
BS54 

b3>2 
03935 
W354 

WS55 
0556 
0557 
0562 

O56} 
03562 
03563 
0364 
H565 
0366 
0567 
0372 
WS71 

7200 
11357 
S934. 
1153 
5538 
5UOO 

9934 
7402 

BOO! 
$145 
1145 
7@12 
7010 
5142 

1142 
7012 
7010 

$4144 
1141 
7012 
7010 
$144 
S727 

1044 
7004 
3Hat 
1041 
7642 
5437 
1373 
5124 
L124 
7004 
3124 
4524 
6046 
6041 
5363 
1443 
7640 
5356 
1042 
3044 

4/11/68 3$328,16 

/PLACK Tyke JNSTRUGT,ONS 

CLA 
TAD 
DUA 
TAD 
OCA 
DGA 

/o0 OU IT 

AMP 

HL, T 

IT TON 
I] FROM1I 
JMPJ 
J FROM 
" 

] FROMI 

/PRINTOUT SUBROUTINE 

TYPACs 1) 

DUA 

TAD 

RTR 

RAR 

DUA 

TAD 

RTR 

RAR 

DUA 

TAD 

RTR 

RAR 

DUA 

JMP 

SAVE*S 
SAVE +S 

SAVE Fe 
SAVE*e 

SAVE #1 

SAVE +] 

SAVE 
1 TYPAG 

/SUJCCESS PRINTOUT 

SUP, TAD 

TAC 
DUA 

TAD 

SLA 
JMP 

TAD 
DCA 

LPs TAD 
~~ AC 

DCA 

TAD 

TLS 
TOF 

JM 
TAD 

SHA 

JMP 

TaD 
DCA 

CT1 

CT1 
CT1 

CLA 
] ALOOP 
AMSL2 

WURK 
WORK 

WUpK 

] WORK 

74 
M269 
CLA 
LPa 
ML5 
CT4 
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IMP J ALOOP 
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Wb 73 
W374 
W375 
¥S76 
377 

BLUE 
wa 4 
BOG? 
ELS 
youd 
YOwS 
ae 
WER? 
ww1e 
2011 
vwL2 
W013 
we14 
We’15 
UO16 
0217 
eter 
vided 
b222 
“G23 
weed 
0425 
B26 
QG27 
OSL 
OOS41 
052 
QO33 
QS 
2235 
E36 
0037 
242 
0244 
642 
W243 

“373 

Y24> 
Bere 
W268 
W265 

vOnY 
YOOY 
5001 
Bowe 
weu3 
11352 
7640 
5546 
1127 
7041 
1h02 
7640 
5546 
1152 
3550 
1152 
5526 
7040 
1802 
S000 

1152 
540u 
1152 
S231 
7OO4 
1Hae 
3042 
1040 
7640 
5437 
5436 
W546 
v2e2u 
a 
yee 
7763 
7543 

AMSG2: 

# 

RETURN, 

AL OOP» 

CTs 

CTi, 
M15, 

M265, 

1/11/68 3126,22 PAGE 4 

“LR 
/,F " he 
/ 
/2 

/6OR SCOPE MODE INSERT 
/JMP | FROM 1 (55$4) IN LOCI 
JGET STQREU ADDRESS 

JADDRESS STORED IN (TO) WRONG 

/AVORESS STORED IN (@) WRONG 



W044 

0245 
0496 
Wid47 

W052 
OES, 

YV“5e2 

VES 
E54 
va55 
Virb 
Qa57 
W2O2 
WY64 

yeee2 

YVYVOS 

YWeO4 

“¥265 
266 
¥Y67 
ve/0 

0274 
Yd72 

W073 
Oa74 
07 
“276 
0277 
G10 
ViBL 
give 
01S 
¥104 
2105 
Qiv6 

0107 
2112 

a Teel 
H4112 
0415 
0114 
@115 
0116. 

0117 
giey 
W124 
0122 
0123 
pi24 
e125 

w2145 
C212 

Vel12 
0506 

b240 
WBS 
BOR 
VOR 
QUR2 
0240 
0524 
W$17 
W241) 
YOUL 

POUR 
ays 
BOLL 
e215 
O212 
0577 
0252 
vse24 
05417 
w254 
0240 
W275 

W240 
BOOL 
QUR2 
OY0e 
0222 
0215 
0212 
0377 
G250 
bOue 
BYNY 
WYRO 
BYUO2 

R254 
0240 
Q279 
0242 
BOO 

$883 
BYYD 
R207 
BYO2 

7574, 

M3Gd, 

INS], 
INS2s 

INS S, 

INS@, 

INS, 

INS6: 
INS7) 

INSS&, 

INOS, 

INS2@e 

INSI1: 
INSA2e 

MaGd, 

INS 74. 
INS4 9s 

INS165 
INSA7? 

TNSLBs 
INSL 9s 

WORK 4 

M207, 

2/11/68 3428,2/ PAGK 5 

/UR 

Jae 
/\F 
/F 8 FROM 

/ SPACE 
/X ADURESS OF JMS INSTRUCTION 
/X 

/U 
SPACE 
/X 
/X 

/X 
/x 
{WR 
/\.F 
/RUBOUT 

/*= 

/SPACE 
4X STORED ADURESS 

/X $/6 FRMPL 

1x 

/éx 

/UR 

/LE 

“RYyBOUT 

/ 4 

/X ADURESS#1 STORED 

/X IN LOC 6 AT J[NTERRUPT 

/SPACE 
/X CONTENTS OF ABOVE 
/X ADURESS 
/x 
(x 

—7ENW MARK 



W126 
v127 
W132 
v134 
W132 
0133 
yis4 
W135 
W156 
w1s7 
0140 
v141 
v142 
0143 
u144 
0145 
0146 
W147 
v1>dv 

BW1o4 

B13e2 
6153 

wou 
wowe 
CYOO 
WOU 
youd 
2925 

yaps 
7206 
VebeY 

6001 
woe 
woud 
your 
QYO0 
BYO7 
0260 
v400 
¥527 
ORRY) 

0044 

7402 
4526 

1/11/68 3324,58 

—SCUNSTANTS 

TOs 4 

— TOPIL, g 
FROM, g 

FROML, @ 
FRMP1, @ 

RANUMs 2929 
TAREE? 8 
LJ”™LO+ #600 

LI“MHls =/608 

ST TON, TON 

SAVE, "4 

QZ 

g 

Gg 

Man/, 7 

Twa 2O0 

ALN, ER 

ATYP, TYPAC 

ATYP1+ TYPAC*#1I 

AMSG1, MoGl 

MAL Ts HLT 

JMAPL, UMS I TO 
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vi>o4 
W195 

W156 
B15? 
W160 
W1LOd 
0162 
W163 
W164 
W105 
W166 

e@167 
01/72 

1/4 
w1/2 
W173 

Ys 
3400 

1167 
500 1 
1178 
$002 

1i71 
S403 

1172 
$373 
9254 

7200 
1926 
7044 
7200 
M200 

PATUH,s 

Xi: 
Kes 

XS, 

X44. 

x, 

2 
DCA @ 
TAD Xa 

DGA 1 
TAD Xe 
DCA 2 
TAD x3 

Dca 9 
TAD x4 
NDGA J] X9 

1/11/68 3128,3> PAGE / 

/RESTURE THEN GQ AWAY 

JMP | PATCH 

7200 
1326 
7041 
CLA 
200 

/\AU JT TO



YARD 
0404 
pape 
0403 
g404 
0405 
2426 
b407 
v410 
v4ii 
y412 
0413 
0444 
0445 
W416 
0417 
0420 
v42t 
¥422 
W423 
v424 

wa25 
b426 
uae? 
U430 
0454 
2452 
D453 
W434 
y435 
W436 
B437 
2442 
w444 
2442 
y443 
2444 
445 

0446 
g447 
v45e 
0454 
u4>2 
0453 
gas 
W455 
2456 

04 Bo 

1204 
3547 
113W 
5552 
0445 
1140 
0144 
1145 
3054 
1141 
v144 
1145 
3052 
1142 
g144 
1145 
$053 
1143 
yi44 
1145 
3054 

les 
3547 

1126 
5550 

¥AS2 
1146 
01444 

1145 

SygOd 
11414 
0144 

1145 
3062 

1142 
yids4 

1145 
3063 
1143 
144 
4145 

5064 
1256 
3547 

1926 
5550 
457 

aaa 

EM » 

1/41/68 3328,37 

INS> 

SAVE #] 
MSK/ 
TWE 
TNSO 
SAVER? 

MOK 7 
TW6 

INS/ 
SAvb.S 
MOK / 
TWO 

TNS 

7*4 
] ATYP 
1 TO 
] ATYP1I 
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va57 
e460 
0464 
462 
2463 
464 
0465 
0466 
467 
va7e 
w474 
0472 
0473 
W474 
B475 
2476 
0477 
ZOUe 
0904 

0502 
0503 
B54 
W505 
0506 
0507 
¥512 

W511 
0512 
0518 
g544 

0515 

b16 
0547 
0522 
0524 
0522 
0523 
£524 

~—60525 

W526 
6527 
0552 
W554 

0552 
RK 
g534 
05355 
0556 
2537 
0542 
0544 

w542 
2543 
2544 

1140 
b144 
1145 
3877 

1141 
0144 
1145 
S108 
1142 
0144 
1145 
Si@t 
1143 
0144 
1145 
$102 
7040 
1202 
300K 

1506 
3547 
1200 
555” 
007 
1142 
0144 
1145 
3107 
11414 
0144 
1145 
$112 
1142 
2144 
1145 
$111 
1143 
0144 
1145 
$142 
15338 
$547 
1400 
5552 
0534 
1142 
0144 
1145 
3447 
14414 

—6O1 44 
1145 
3128 
1142 

TAD 

AND 
TAD 
DOA 

TAQ 
DGA 

DCA 

oi 
TAD 

AND 

TAQ 

DCA 
TAD 
AND 
TAD 
DUA 
TAD 

1/11/68 3128,48 

SAVE 
MSK/ 
TW6 

SAVE#1 
MSK7 
TWO 
InSav 
SAVE*2 
MSK/ 
TW6 

*4 
] ATYP 
0 
] ATYP. 

SAVE 
MSK/ 
TWH 

MSGS 
SAVE #41 
MSK/ 

Twé 
INSLS 
SAVE #2 
MOK / 

PAGE Y



¥545 

g>46 

0547 
0559 
2554 

Q552 
¥553 

W1a4 
1145 
$i2i 
1145 
0144 
1145 
$122 

AND 
TAD 
OGA 

TAD 
AND 

TAD 
OCA 

1/11/68 3328,49 

MSK7 
TW6 

INS18 
SAVE#S 
MSK7/ 
Tw 
INS19 
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0554 
w555 
0556 
g557 
1560 
Q564 
G562 
¥563 
0564 

0565 

0566 
0567 
0570 

0574 
0572 
0573 
y574 

11451 
$124 
1924 
6946 
6044 
9560 
7204 
1124 
vies 
1524 
1125 
7642 

5356 
76904 

7740 
7402 
5014 

TRERE ARE NO ERRORS 

TYPE, 

TAD 
OWA 
TAD 
TLS 
TSF 
JMP 
CLA 

TAD 
DCA 
TAD 
TAD 
SA 
JMP 
LAS 
SPA 
HLT 
JMP 

CLA 

RETURN 

4/11/68 3128,58 

/HALT ON ERROR 
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SYMBOL TABLE 

AR 

A, OUP 

AMSG] 
AMSG2 
A\YP 

ATYP4 
BEGIN 
CRSCK 

CT 
Crd 
KR 

FRepd 
FROM 

FROML 
GE TRAN 

GUN 

GTRANY 

HALT 

Jnsl 
INS19 
INSI1 

INSle2 

InS1S 

INS14 

[wSibd 

INS216 

IWNS27 
IvS28 
INSLY 

INS? 
INS S 

INS4 

INS} 

INS6 
INS 7 
INSS 
INSY 
TION 
JMP IL 
LIMA I 

LIMLO 
LUOP 
LUOPL 
Led 
MSG1 
MSGe 
MoGS 
MoK7 

M15 
M20/ 
MZ65 
PATCH 

RANUM 

9146 

0057 

6151 
0573 
0147 - 
0150 
0200 

BS85 
CUA 
Be44 

2400 
Bisse 

C1350 
01351 
8225 
H204 

geOl1 
0152 
Ogo1 

Qo 

G101 
B12 
Y11ie 

@111 
Bile 
0117 

giey 
W121 

—BLe2 
Boe 
Bus 
gua 
Qwa1 
Wué6e2 

00635 
B064 
0077 
137 
G153 
156 

0135 

9220 
0254 
9556 
9044 

Cu71 

gig? 
0144 
Bv42 
R125 

0045 
R124 

61353 

1/11/68 3328,52
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2Y¥ MBO. TABLE 

RETURN BUi1, 
SaVe 0140 
SUP D346 
THREE 0134 
TY 2126 | 
TUPS 0427 
TW6 0145 
TYPAC 8327 
TYPE =—«- 6556 
WORK 2124 
X1 0167 
Xe 017% 
Xs — B474 
X4 2472 

KS 0173



SYMBOL TABLE 

RETURN 

AL,OOF 
CT 

CTi 
M15 
M265 

MSGi 
INS1 
INS2 
INSS 

INS4 
INSS 

I[NS6 

INS7 
INSS 
MsG2 

INS 

INS1I2 

INSI1 

INSL2 
M5G3$ 

INS1S 
IvS14 

INSI5 
INS16 
INS17 

FROM 
FRMP 4 
RANUM 
THREE 

LJ MLO 
LMA] 
ITON 
SAVE 

MSK7 
Tw6 
ALR 
ATYP 
ATYP4 
AMSG4 
HALT 
IMP IL 
PATCH 

Xd 
X2 
XJ 

014 
0037 
QOS 
Ou44 
Bude - 
Q043 
0044 
051 
QY52 
OY5 5 
gu54 
S061 
yee 

BD63 
Bub4 
074 
Qu77 
B10e 
Q104 
O102 
@1u7 
G1iv 
111 
112 

@117 
D120 — 
0121 
W122 
0124 
G1425 
0126 
0427 
DiS y 
1354 
9132 
G133 
0134 
0155 
01436 
0137 
0140 
0144 
2145 
0146 
0147 
B1>e 
04151 
0152 
01453 
2154 
0167 
G170 
0171 
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SYMBOL TABLE 

x4 
X5 

BEGIN 
GUN 
LUOP 
GETRAN 
LUOPL 
GTRAN4Y 
CRSCUK 
TYPAC 
SUP 

LP 
AMSG2 
ER 
TYPE 

0472 
0175 
B20 
0204 
W220 
Q225 
0254 

B261_ 
BSUS 
0527 
2546 
02556 
0575 
400 
0556 
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