
IDENTIFICATION 

PRODUCT CODE: 

PRODUCT NAME: 

DATE CREATED: 

MAINTAINER: 

AUTHOR : 

DEC —14—MWZB -D 

RUN-14 

JUNE 18, 1976 

DIAGNOSTIC GROUP 

EDWARD P. STHINBERGER





3.1 

3.2, 

3.3 

3.40 

3.5 

3.6.1 

3.6.2 

3.7 

3.8 

ABSTRACT 

RUN-14 is a program, written in PDP-8 language, which 
allows a PDP-8-type computer connected to a PDP-14 to 
act as the memory of the PDP-14 and allow the PDP-14 to 
execute the PDP-14 program contained in the PDP-8 memory. 

LOADING PROCEDURE 

RUN-14 is loaded into PDP-8 memory using the "standard" 
binary loader technique. 

USING THE PROGRAM 

Load RUN-14 into 8 memory using the Binary Loader program 
(Note: Load into memory bank 1 if a 4K PDP-14 program is 
to be run, otherwise, load into memory bank 0). 

Load LOAD-14 into 8 memory using the Binary Loader 
program (See Note in 3.1) . 

Use LOAD-14 to read into 8 memory the binary image(s) 
of the PDP-14 program to be run, into memory bank 0. 

Power down the PDP-8 I/L, connect the PDP-14 to the 
PDP-8 I/L using the appropriate cables and revision of 
the M745 interface module. Install INPUT and OUTPUT 
Register modules (M746's). Power up the PDP-8 I/L. 
(Ignore this paragraph is PDP-14 is already connected 
to the 8 and the modules plugged in). 

Power up the PDP-14 computer while depressing PDP-14 "STOP" 

If a 4K PDP-14 program is to be executed, set IF switches to 1, 
DF switches to 0, Switch Register (SR) to 6000, depress 
"LOAD ADDRESS". 

If a IK PDP-14 program is to be executed, set IF switches 
to 0, DF switches to 0, SR to 6001, depress "LOAD 

ADDRESS". 

Set SR to starting address (4K) of PDP-14 program (usually 0000), 
depress PDP-8 I/L "START". 

Depress PDP-14 "START".
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PDP=14 program will be executed by the PDP-14 using PDP-8 I/L 
memory for instructions and memory source data. 

If the PDP-14 loaded its OUTPUT Register because of an 
instruction in the PDP-14 program, the number in the OUTPUT 
Register will be typed out on the teleprinter in the form: 

OUTPUT = XXXX 

If the PDP-14 stops, RUN-14 will type out a message in the form: 

PDP-14 STOPPED AT XXXX 

RUN-14 will then wait for the operator to depress PDP-14 
"CONTINUE". 

If for some unknown reason the PDP-14 hangs (does not complete 
an instruction), RUN-14 will type out: 

PDP-14 HUNG 

DETAILS OF OPERATION 

Upon starting, the program decides whether a IK or 4K program —— 
is to be executed and sets up an address mask accordingly — 
(The decision is made by the address at which the program is 
started) . 

The program then obtains the starting address of the PDP-14 
program from the SR and saves it. 

Upon detection of the PDP-14 running, the 14 is interrupted 
and placed in the external mode. PCl is then loaded 
using a oled IOT to load and execute a PDP-14 JP illin 
instruction. 

The PDP-14 is checked to see if it is still running. If so, the 
contents of PC] is read into the 8 AC to determine the location 
of the next instruction to be executed by the 14. If the 14 
is not running, RUN-14 waits for 14 "CONTINUE" to be 
depressed, and "PDP-14 STOPPED AT c(PCl)" is displayed. 

The next 14 instruction is then obtained from memory and sent 
to the 14 for execution. — 

The instruction obtained by 4.5 (above) is checked to see if 
it is a 2-word instruction. If it is, the program goes to 4.7. oe 
If it is not, the program goes to 4.8. . Lo 

The second word of the 2-word instruction is obtained from 8 

memory and sent to the 14.



4.8 If the OUTPUT Register flag is set, the contents of the OUTPUT 
Register is typed out on the teleprinter. In any case, the program 

.. then goes back to 4.4.
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PAL19 

6288 
6281 
6882 
6823 
6804 
6205 
6886 
68987 
6818 
6811 
6812 
6013 
6014 

- 6045 
6816 
6817 
6828 
6821 
6822 
6823 
6824 
6625 
6826 
6827 

6838 
6931 
6832 

yi4i 

6828 

1345 
4913 
3316 
7604 
-3387 
6175 
5205 
1312 
4777" 
1327 
47761 
6175 
5213 
7200 
1310 
6165 
4224 
g902 
6175 
5347 
6461 
74108 

5232 
2221 
5222 
4327 
6471 

18° JUN-78 24108 PAGE & 

/ 
/RUN 44. 
/ 
/COPYRIGHT 1972, DIGITAL EQUIPMENT CORP, MAYNARD, MASS, 
/ 
f 
“PROGRAM 10 EXECUTE A PROGRAM IN THE MEMORY OF A POPHe 
/ON A POP=24, THE PDPed4 IS RUN IN EXTERNAL MODE, 
/THE POP=14 PCL REGISTER IS ACCESSED AFTER EACH 
INSTRUCTION TRANSFER OF THE POPR8 To SEE FROM 
WHERE THE NEXT MEMORY REFERENCE SHOULD BE OBTAINED 
/THE POP-34 PROGRAM OCCUPIES POP=8 MEMORY FROM LOCATION Saaee 
“THIS PROGRAM SHOULD SE LOADED INTO MEMORY BANK 1 IF 
7h 4K POP=14 PROGRAM HAS BEEN LOADED INTO MEMORY BANK @ 
/START RUNL4 AY LOCATION 6882 IF A 4K POPRy4 
/7PRoGRaM IS BEING RUN 
/START RUNI4 AT 6881 JF A 1k POPe44 PROGRAM 
“STARTING ADDRESS OF POp=24 PROGRAM 1S IN SWITCH REGISTER 
(TF THE POP44 STOPS, THIS PROGRAM WILL LOOP AT LOCATION "LOOP" 
(UNTIL POP=14 "CONTINUE® IS DEPRESSED, 
‘UF A LOAD OUTPUT REGISTER INSTRUCTION IS GIVEN, THE 
/PROGRAM WILL TYPE OUT THE 
(CONTENTS OF THE OUTPUT REGISTER 
/ ON THE POP"8 TELETYPE ANO CONTINUE THE PROGRAM 

#6892 

RUNL4+ TAD KORE 
TAD K4777 
OCA MASK /SET UP PCY MASK FOR 1K OR 4K 
LAS 
DCa PCS /SET PCi TO STARTING ADDRESS 
sorr 1 /WAIT FOR SOME ONE TO DEPRESS POPe44 START 
YMP oymd 
TAD K@6a9 
JMS INTER /INTERRUPT PoP=i4 TO EXECUTE AN EEM TAD PCL 
JMS SETPCL “SET PC TO STARTING ADDRESS OF PDOP}44 PROGRAM, 

LOOP, SCRF /TS THE POP=24 STILL RUNNING 
UMP ged “NO 

Cla “YES 
TAD K@246 
ILEX “INTERRUPT POR=14 
UMS ,*h 470 EXECUTE 
Q 7TRR PL, OT 
SCRF 

JMP NORUN 
SIOF 

SKP 
JMP 94 
[Sz ,76 
dMP 4&6 
JMS TY¥MoOUT 

SOTF /OUTPUT FLAG SET?



Vi44 

7402 
6176 
0346 
3307 
4787 
6164 
4242 
o8a0 
6475 
5347 
6164 
7410 
5253 
2242 
5243 
4327 
9260 
1344 
764 
5275 
2307 

48<JUNe7a 24108 

HLT 
ROTR — 
AND MASK’ 
OCa PCL 
TAD I PCS 
LOEX 
JMS ,*4 
‘“) 

SCRF 
JMP NORUN 
SIDF 
SKP 
JMP 44 
1Sz ,76 
UMP 76 
JMS TYMOUT 
AND K708Q 
TAD K40e80 
S24 CLA /TWO WOR 
JMP PROCED 
1Sz PCL 

PAGE 494 

7NO 
7YES, READ BACK NEW PCS 

/GET NEXT INSTRUCTION 
/EXECUTE 17 

0? 
7NO 
/YES,BUMP PCL



/ PAL12 

6068 
6064 
6062 
6263 
6064 
6065 
6066 
6267 
6072 
6074 
6972 
6973 
6074 
6075 
6876 
6077 
6199 
6101 
6102 
6123 
6104 
6105 
6106 
6107 
$118 
6114 
6112 
6113 
6114 
6115 
6116 
6417 
6120 
6124 
6422 
6125 
6124 
6125 
6126 
6127 
6130 
6131 
6432 
6133 
6134 
6135 
6136 

Vid 

7000 
1707 
6164 
4264 
aveo 
6175 
5317 
6464 
74408 
5275 
2264 
5265 
4327 
6171 
5243 
7208 
47751 
1774) 
4773! 
6176 
4772! 
4775" 
5213 
aog 
9246 

L8eJUN=78 24108 

K7208e 

PROCED, 

PCi, 
KB266e 
KB2644 
K@60Re 
K1797> 
K4008+ 
K620D» 
MASK, 
NORUN? 

7Y¥MoUuT, 

NOP 
TAD J PC4 
LOEX 
ila rt4 

SCRF 
wMP NORUN 
SIOF 
SKP 
JMR #4 
1SZ 1.56 

JMP .26 
JMS TYMOUT 
SOTF 
JMP LOOP 
CLA 
JMS CRLF 
TAD OUTPUT 
JMS MESAG 
ROTR 
JMS PRINT 
JMS CRLF 
JMP LOOP 
8 
246 
264 
628 
4777 

CLA 
wMS CRLF 
TAD PNORUN 
JMS MESAG 
TAD PCL 
JMS PRINT 
JMS CRLF 
JMP LOOF 
g 
CLA 
JMS CRLF 
TAD PHUNG 
JMS MESAG 
JMS CRLF 
HLT 
JMP oY TYMOUT 

PAGE 2 

/GET SECOND WORD 
‘TRANSFER IT TO PDP=44 

/QUTPUT REGISTER LOADED? 
/NO 

/READ OUTPUT REGISTER



/ L8"yUNR72 24108 

"6292 

/ 
/CHECK PORad4 RUNNING AND WAIT ONLY SQ LONG FOR DONE FLAG. 
/ 
WALTe 

/ 
ZUNTERRUPT THE PDPe©14 AND EXECUTE 4 INSTRUCTION CIN AC}, 
/ 
INTER? 

/ 
/SET Pol TO NNNN YSING JMP NNNN, ENTERED WITH NNNN JN AC, 

] 
JMS 1#4 
6 
SCAF 
JMP NORUN 
SIOF 
SKP 
yp a4 
18z ,~e6 

MMP 6 
JMS TYHOUT 
CLA 
JMP ot WAIT 

Q 
ILEX 
JMS WAIT 
JMP J INTER 

/ 
SETPCL, B 

OGA SETTEM 
TAO K4224 
LOEx 
JMS WALT 
TAD SETTEM 
LOEX 
JMS WAIT 
JMp ft SETPCL 

18 
4224 

/TYPE SUBROUTINE 

TYPE, a 
TLS 

PAGE 5 

/SAyE NNNN, 
EXECUTE POR@44 UMP, 

WALT FOR DONE FLAG, 
/SET PCL TO NNNN¢g 

“WAIT FOR DONE FLAG, 
JEXITTs 

/CODE FOR PSP744 YMP INST:



/ PALI@ 

6236 
6237 
6240 
6241 

6242 
6243 
6244 
6245 
6246 
6247 
6258 
6251 
6252 
6253 

Va4d 

6041 
5256 
7208 
5634 

goee 
1258 
4234 
1254 
42834 
5642 
@2i5 
B242 
9287 
G268 

48=JUNe70 24198 

TSF 
JUMP and 
CLA 
JMP 1 TYPE 

/OR=LF SUBROUTINE 

CRLF @ 

TAD KB245 
JMS TYPE 
TAD K@el2 

.gMS TYPE 
JMP J CRLF 

K0245, 245 
Kb2i2e 242 
KOBO7, 7 
K2268s 260 

PAGE Se



mm 

/ 8" JUN=72 

PRINT) 

NUMBER, 
PCNTRe 
MOOD4) 

/OUTPUT 

OUTPUT, 

/POP=14 

PNORUN, 

g 
DCA 
TAD 
DCA 
TAO 
RAL, 
RAL 
RTL 
OCA 
TAD 
ANO 
TAD 
JMS 
“TAD 
1Sz 
JMP 
CLA 
JMP 
) 
) 
a4 

REGISTER MESSAGE 

24126 oe 
/TYPE QUT THE CONTENTS OF THE AC IN OOTAL 

NUMBER 

ngage 
PONTR 
NUMBER 

Ckb 

NUMBER 
NUMBER 
K@927 
K@262 
TYPE 
NUMBER 
FONTR 

17h 

1 PRINT 

OUTPUT*4 
$47 
325 
324 
322 
325 
344 
275 
a 

STOPPED AT 

PAGE 4



/ 

254 
252 

253 

PAL12 

6333 

6334 
6335 

vida. 

aS24 
9248 
2000 

189 JUN~78 

324 
240 
@ 

24106 PAGE 4-4



/ PAL12 

6336 
6337 
6342 
6344 
6342 
6343 
6344 
6345 
6346 
6347 
6350 
6351 
6352 

6353 
6354 
6355 
6356 
6357 
6368 
6361 
6362 

6376 
6377 

va4a 

6337 
0320 
0304 
e320 

g255 
0261 
0264 
o2ao 
@540 
@325 
0346 
9307 
oboo 

g0e0 
3277 
1977 
7450 
5753 
4234 
2277 
5355 

6464 
6462 
6164 
6165 
6167 
61714 
6172 
6473 
6174 
6475 
6176 

6427 
6417 

ABe JUNE 72 

/POPRL4 HUNG 

PHUNG: #4 
329 
304 
329 
255 
264 
264 
240 
310 
325 
346 
307 
a 

24128 PAGE 5 

¢MESSAGE PRINT SUBROUTINE 
7ENTTER WITH MESSAGE ADDRESS IN AC 

MESAGse @ 
OGA PCNTR 
TAD I PCNTR 
SNA 
JMP 
JMS 
182 
JMP 

/INSTRUCTION' DEFINITIONS 

SIDF 26461 
LDINS6162 
LOEXs6164 
ILEX=6165 
ClDF 26167 
SOTF 6474, 
COTF=6472 
STFF 26173 
CTFF=6174 
SCRF 26475 
ROTR=6476 

I MESAG 

/SKIP IF INSTRUCTION OONE 
7LQAD POP@44 INPUT REGISTER 
LOAD AND EXECUTE PDPm44 INSTRUCTION 
/INTERRUPT, LOAD AND EXECUTE POP#44 INSTRUCTION 
CLEAR INSTRUCTION DONE FLAG 
“SKIP IF POPed4 OUTPUT REGISTER LOADED 
CLEAR OUTPUT FLAG 
/SKIP IF POP\44 TEST FLOP SET 
/CLEAR TEST FLOP 
SKIP JF PDPed4 RUNNING 
/CLEAR AC, READ OUTPUT REGISTER INTO PDP-8 ac



/ 

Baee 
e102 

0289 

302 

page 
3500 

g6e0 
g780 

1880 
1188 

4288 

4328 

1400 
1589 

4688 

4708 

2220 
2108 

2220 
2320 

2408 
2502 

2628 
2788 

3082 
3102 

3280 
3308 

3400 
3506 

3608 
3720 

PALL vida 18eyUN=72 24128 PAGE Sei



/ 

4020 
4182 

4280 
43289 

a4g0 
4520 

4600 
4788 

5008 
5108 

5290 
5388 

5400 
5508 

5600 
57028 

6822 
6180 

6288 
6388 

6400 
6582 

6600 
6786 

7080 
7188 

7268 
73e8 

7408 
97500 

7608 
7788 

PALLO 

41124441 
aiiititi 

4iai44a2 
sidaiiid 

Vase 

12444441 
4444441 

a4dit344 
aaddaaa4 

L8=JUN-78 

dagdai.4 
dasdaisd 

An444444 
1igdaath 

34128 

14441241 
aidaaisa 

12441144 
addaaiai 

PAGE 5=2 

44412411 
beeaeeas 

ittgii4 
f1tiiii4 

14441444 
gegeeeee 

ataaaaad 
ai4ia244 

“24411214 
SReLRRe 

diiaiiis 
11198008 

21414244 
PoE SES TE 

21144144 
epeoeess



PALA® 86 v4.44 

CIOF 6467 
cOTF 6172 
CRLF 6242 
cTFF 61474 
ILEX 6165 
INTER 68€45 
K2007 6252 
K@212 «96-6254 
K2245 496258 
KB246 49 6418 
K6260 6253 
K2264 4 3=— 6 4.44. 
«0698 ©6442 
K4777 9 6443 
K4000 6444 
K4224 © 233 
6086 6445- 
K700@ 6660 
LDEX 6164 
LOIN 6462 
LOOP 6013 
MOOZ4 6.508 
MASK 6116 
MESAG 63953 
NORUN 6447 
NUMBER 6276 
OUTPUT 6304 
pCi 6407 
PCNTR 6877 
PHUNG 6836 
PNORUN 6942 
PRINT 6254 
PROCED 6875 
ROTR 6176 
RUNL4 68288 
SCRF 6475 
SETPCL 6224 
SETTEM 6232 
SIOF 6164 
SOTF 6171 
STFF 6173 
TYMOUT 6427 
TYPE 6234 
WAIT 6298 

ERRORS DETECTED! @ 

LINKS GENERATED! 48 

RUN-TIME! 3 SECONDS 

2K CORE USED 

489 JUN79 24168 PAGE Se3
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145 

149 

2868 

278 
i42 
aad 

76 
276 

as 

gaan 

424 
242 
169 

149 

122 

144 

122 

1eoe 

1a48 

2938 

1348 

494 

145
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