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CPU | DENTI FI CATI ON PROGRAM
LAST EDI T: 03- OCT-2016 CIL

MJST BE ASSEMBLED WTH THE '/J' COWMVAND- LI NE SWTCH OFF IN P?S/8 PAL OR THE
"/ F COVWAND- LI NE SWTCH OFF I N OS/ 8 PALS.

THI' S PROGRAM | DENTI FI ES THE PARTI CULAR MODEL OF PDP-8 THE PROCGRAM IS RUNNI NG
ON. THI S IS ACCOWLI SHED USI NG A SERI ES OF TESTS FOR QUI RKS THAT APPLY TO THE
VARI QUS MODELS.

NOTE: MJUCH OF THE CODE I N TH S PROGRAM WAS OBTAI NED FROM THE KERM T- 12 SOURCE
FI LES; SOVE MODI FI CATI ONS HAVE BEEN MADE THAT W LL EVENTUALLY BE APPLI ED TO
KERM T- 12 TO BETTER | DENTI FY THE COMPUTER. NOTE: KERM T-12 USES A

MODEL - DEPENDENT COMVAND PROVPT TO HELP ASSI ST | N DETERM NING WVHICH KERM T | S
CURRENTLY BEI NG ADDRESSED; | N CERTAI N Cl RCUMSTANCES, TWO DI FFERENT SYSTEMS ARE
IN USE. | T CAN SOVETI MES BE CONFUSI NG WHI CH COVPUTER | S CURRENTLY | N EFFECT,
THUS, USI NG MODEL- SPECI FI C PROVPTS CAN Al D | N PREVENTI NG CONFUSI ON.  AS
CURRENTLY | MPLEMENTED AS OF THI S WRI TI NG KERM T-12 CANNOT QUI TE DI STI NGUI SH
BETWEEN DECMATE SYSTEMS AND OTHER SYSTEMS BASED ON THE 6120 CH P SUCH AS THE
CPU-8 OR G ZMO. WHILE THI S ASPECT OF THE PROBLEM IS PURELY COSMETI C,

KERM T- 12 HAS CONFI GURATI ON | SSUES WHEN RUN ON THESE PARTI CULAR SYSTEMS. AS
SUCH, FUTURE RELEASES OF KERM T-12 WLL NOT ONLY MODI FY THE COMVAND PROVPT,
BUT THE I NTERNAL LOG C WLL PROPERLY SELF- CONFI GURE USI NG ANALOGOUS CODI NG TO
THAT WTHI N THI' S CPU | DENTI FI CATI ON PROGRAM

AN OLDER PROGRAM SEGVENT ATTEMPTI NG CPU | DENTI FI CATI ON | S CONTAI NED W THI N THE
ORI G NAL RELEASE OF FOCAL, 1969; HOWEVER, THAT [ OPTI ONAL OVERLAY] HAS SEVERAL
KNOWN PROBLEMS:

1) NEWER MODELS [ | NCLUDI NG DECVATES] COULD NOT BE FORESEEN, AS SUCH, THESE
SYSTEM5S ARE M SI DENTI FI ED.

2) THE CODI NG USED TO | DENTI FY THE PDP-8/1 AND PDP-8/L IS FLAWED; CERTAI N
CONFI GURATI ONS OF PDP-8/1 WLL BE M S| DENTI FI ED AS PDP-8/L BECAUSE THE
METHOD CHOSEN IS TO USE SOFTWARE TI M NG BASED ON THE CONSOLE OUTPUT
AS A PRIM TI VE CLOCK. THERE ARE MULTI PLE REASONS WHY THI S METHOD CANNOT
BE TRUSTED RANG NG FROM MEMORY TI M NG PROBLEM5S OF THE CPU TO CONSOLE DEVI CE
UPGRADES THAT RUN FASTER THAN THE TELETYPE MODELS 33 OR 35. THE PROGRAM S
DEPENDENCE ON NOM NAL TI M NG VALUES THAT M GHT NOT APPLY WOULD TEND TO
I NCREASE THE NUMBER OF MACHI NES M S| DENTI FI ED EVEN DURI NG THE ECONOM C
LI FETI ME OF THE PDP-8/1 [AND BEYOND] .

THE PROGRAM | MPLEMENTED HERE USES AN ALTERNATE METHOD THAT ALWAYS WORKS. THE
PDP-8/L INH BITS ALL TYPE |11 OPERATE | NSTRUCTI ONS WHI LE THE PDP-8/1 ALWAYS
ALLONS CERTAI N | NSTRUCTI ONS W THI N THI S OPERATE GROUP, EVEN | F EAE | S NOT
PRESENT. THE ACCUMULATOR CAN BE CLEARED USI NG THE AC CLEAR OPERATI ON | N GROUP
111 ONLY ON THE PDP-8/1; THE ACCUMULATOR W LL NOT CLEAR ON THE PDP-8/L.
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/

6171
6167

0017
6141
0002

7240

7600

0000

*0002

000002 0000
*0010

000010 0000 XRO,

LI NC-8 | NSTRUCTI ON DEFI NI TI ONS.

| AAC= 6171
I ACA= 6167

PDP-12 | NSTRUCTI ON DEFI NI TI ONS.

COVE 0017
LI NC= 6141
PDP= 0002

/LOAD LINC "A" REG STER | NTO ACCUMULATOR.
/ LOAD ACCUMULATOR | NTO LI NC "A" REG STER

/ COMPLEMENT ACCUMULATCR [ I N LI NC MODE] .
/ SWTCH FROM PDP-8 MODE TO LI NC MODE ON PDP-12.
/ SWTCH FROM LI NC MODE TO PDP-8 MODE ON PDP-12.

NUMERI C LOAD DEFI NI TIONS. [ NOTE: ONLY USE THOSE UNI VERSAL TO ALL MODELS!]

NL7777= CLA CMA
PROGRAM DEFI NI TI ONS.

SBOOT= 7600
FIELD O

* PDP

ZBLOCK 1
*10

/ LOAD ACCUMULATOR W TH 7777.

/EXIT LOCATI ON FOR MOST OPERATI NG SYSTENMS.

/ PROGRAM SHOULD BE LQADED | NTO FI ELD 0.

/ OVER POTENTI ALLY RELEVANT MEMORY LOCATI ON.
/TH'S | S NEEDED FOR CERTAI N PDP-8/1 SYSTEMS.
/ GET TO AUTO | NDEX AREA.

/ AUTO- | NDEX REG STER 0.
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/
*0200
000200 7300 START,
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THE PROGRAM STARTS HERE.
*200 / THE USUAL STARTI NG LOCATI ON.
CLA CLL / CLEAN UP.

FOR MOST PROGRAMS, THE STATE OF THE CONSOLE OUTPUT FLAG CAN BE ASSUMED VWHERE
THE WORST CASE PROBLEM IS TO "SPLAT" THE PREVI QUS CHARACTER | N THE PROCESS CF
BEI NG PRI NTED; THE QUTPUT FLAG W LL RAI SE REGARDLESS OF THI S POTENTI AL

COSMETI C PROBLEM  HOWEVER, PART OF THE LOG C OF TH S PROGRAM | NCLUDES THE
ABILITY TO PROPERLY | DENTI FY DECMATE SYSTEMS [ AS OPPOSED TO OTHER SYSTEMS ALSO
BASED ON THE 612 CHI P]. AS SUCH, WE HAVE TO HANDLE ALL POTENTI AL SI TUATI ONS.

1) THE PROGRAM IS RUNNI NG STANDALONE AND WAS STARTED FROM THE FRONT PANEL. [N
THI S SI TUATI ON, THE CONSOLE OUTPUT FLAG IS NOT SET NOR WLL IT COVE UP IN A
REASONABLE AMOUNT OF TI ME; ONCE A REASONABLE TI MEQUT HAS OCCURRED, THE
PROGRAM SHOULD QUTPUT AN OPENI NG CHARACTER. FOR THI S PURPOSE, THE <NUL>
CHARACTER | S PREFERRED SI NCE ON MOST SYSTEMS I T HAS NO SI GNIl FI CANCE OTHER
THAN A ONE- CHARACTER DELAY; ON TELETYPE MODEL 33 AND 35 BASED SYSTEMS, THE
QUTPUT W LL CAUSE AN ASSOCI ATED SOUND; HOWEVER, THE CARRI AGE WLL NOT BE
ADVANCED THUS THI S METHOD | S TOTALLY | NNOCUQUS.

2) THE PROGRAM COULD BE RUNNI NG FROM AN OPERATI NG SYSTEM SUCH AS Os/ 8 WHERE
THERE | S NO ABSOLUTE RULE REGARDI NG THE CONSOLE FLAG CONVENTI ON. BY AN
| NACCURATE CONSENSUS, MANY PROGRAMS MERELY ASSUME THERE | S NO CONSOLE
QUTPUT | N PROGRESS; CHARACTERS ARE OQUTPUT AND THEN THE FLAG | S WAl TED FOR.
VH LE THIS M GHT WORK MOST OF THE TIME, I T IS NOT FOOLPROOF AND ALSO USES
THE | NEFFI CI ENT METHOD THAT DOES NOT OVERLAP PROCESSI NG W TH CONSOLE
QUTPUT. AS SUCH, TH S CASE SHOULD BE HANDLED MJUCH LI KE 1) ABOVE W TH THE
PROVI SO THAT PROPER TESTI NG AFTER THE TI MEQUT MJUST BE PERFORMED.

3) THE PROGRAM MAY BE RUNNI NG UNDER P?S/8 W THOUT THE LOQd CAL CONSOLE OVERLAY
ENABLED. IN THI S CASE, THE PROGRAM HAS A RI GHT TO ASSUME A CHARACTER | S
El THER | N THE PROCESS OF PRI NTI NG OR THE DONE FLAG HAS ALREADY RAISED. |IF
TH S MODE OF OPERATI ON WERE GUARANTEED TO APPLY, THE PROGRAM COULD BE
WRI TTEN TO THE ORI G NAL P?S/ 8 SPECI FI CATI ON WHERE OVERLAPPI NG PROCESSI NG
AND CONSCLE QUTPUT CAN BE DONE W TH | MPUNI TY W THOUT ANY | NI TI AL OUTPUT
CONSI DERATI ON.  UNFORTUNATELY, P?S/8 NOW SUPPORTS THE LOJ CAL CONSOLE
OVERLAY WH CH CHANGES THI' S CONVENTI ON S| GNI FI CANTLY. [ SEE 4) BELOW]

4) THE PROGRAM MAY BE RUNNI NG UNDER P?S/8 W TH THE LOG CAL CONSOLE OVERLAY
ENABLED. QUTPUT DI RECTED TO THE LOG CAL CONSCLE DEVI CE REQUI RES THE
PROGRAM TO AVO D ANY PHYSI CAL CONSCLE OUTPUT AND | NSTEAD DI RECT ALL QUTPUT
TO LOG CAL SUBROUTI NE CALLS | N EXTENDED MEMORY. AS SUCH, ALL SUCH USE OF
THE CONSCLE DEVICE | S DONE W TH THE PROVI SO THAT THE PHYSI CAL CONSCLE
DEVI CE MAY BE UNDER THE CONTROL OF THE LOG CAL CONSOLE OVERLAY WHI CH MAY OR
MAY NOT BE DI RECTED TO THE DEVI CE 03 NORMAL PHYSI CAL CONSCLE. HOWEVER, THE
LOG C OF TH S PROGRAM REQUI RES PHYSI CAL ACCESS TO THE CONSOLE DEVI CE; AS
SUCH, | T | S RECOWENDED THE PROGRAM EXI T [VI A BRANCH TO 07600] TO ALLOW THE
POTENTI ALLY ENABLED LOG CAL CONSOLE OVERLAY TO PROPERLY BE RESET. THE
PROGRAM W LL BE RUN USI NG A PROPER TI MEQUT SUCH AS IS DESCRIBED IN 1) ABOVE
TO ENSURE THE CONSOLE OUTPUT IS NOT GARBLED. NOTE: A MORE COVPLEX PROGRAM
COULD BE CONSTRUCTED TO BE FULLY CONFORM NG TO P?S/ 8 STANDARDS FOR THE
CONSCLE DEVICE, BUT TH S | S BEYOND THE SCOPE OF TH S PROGRAM AS WRI TTEN.
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000201
000202
000203
000204
000205
000206
000207
000210
000211

000212

000213
000214
000215
000216
000217
000220

1377
3305
6041
7410
5212
2303
5206
2305
5203

6046

4776
3304
1304
1375
7640
5230
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WATLUP,

~—~

FLAGUP,

THE BEST WAY TO HANDLE ALL OF THE ABOVE CONSI DERATI ONS CONSI STS OF THE
FOLLOW NG

1) PERFORM A REASONABLE TI MEQUT THAT | NCLUDES CHECKI NG THE CONSOLE OUTPUT FLAG
DURI NG THE TI MEQUT LOCP.

2) |F THE FLAG RAI SES THUS ENDI NG THE Tl MEOUT | NTERVAL, FURTHER OUTPUT CAN BE
PERFORMED W TH | MPUNI TY. S| NCE DECVATE DETECTI ON HASN' T BEEN PERFORVED
YET, OUTPUT A <NUL> CHARACTER W THOUT WAI TI NG FOR THE DONE FLAG

3) IF THE FLAG DI D NOT RAI SE DURI NG THE TI MEQUT | NTERVAL, THE OUTPUT MJUST BE
I NI TIALI ZED W TH THE <NUL> CHARACTER OQUTPUT AFTERWARDS. ALL PRINTING I N
THE REST OF THE PROGRAM CAN USE THE METHOD OF OVERLAPPI NG PROCESSI NG AND
QUTPUT WAI T FOR MAXI MUM EFFI Cl ENCY W THOUT REGARD FOR WHETHER 3) OR 2)
ABOVE APPLI ES.

4) IFIT IS DETERMNED THE CPU | S THE 6120 CHI P, A NORMAL WAIT FOR THE CONSOLE
QUTPUT DONE FLAG W LL BE PERFORMED. ONCE THE OUTPUT FLAG SKIPS, THE
"TSF" I NSTRUCTI ON W LL BE PERFORMED AGAIN. | F THE | NSTRUCTI ON CAUSES A
SKIP, THE MACH NE | S NOT A DECVATE. DETECTI ON OF A DECVATE W LL CHANGE THE
EVENTUAL DETECTI ON DI SPLAY CONTENTS; ANOTHER <NUL> CHARACTER W LL BE OUTPUT
TO SETUP THE PROPER OVERLAP USED I N ALL MESSAGE PRI NTI NG ROUTI NES.

SETUP THE OUTER TI MEQUT LOOP COUNTER.  THI S CAN BE ADJUSTED FOR UNUSUAL
SI TUATI ONS SUCH AS "HOVE- BREW MACHI NES THAT ARE VERY FAST COVPARED TO
STANDARD MODELS YET HAVE LOW BAUD RATE SERI AL CONSOLE | NTERFACES.

TAD (-30) / SETUP A REASONABLE

DCA QUTER /VWAI'T TI ME.

TSF /DI D THE OUTPUT FLAG COVE UP?
SKP / SKI'P | F NOT.

JWP FLAGUP /JUWP |F IT DID COVE UP

| SZ I NNER /VWAIT FOR A

JWP -1 /BIT OF Tl ME.

| SZ QUTER /\WWAI TED LONG ENOUGH?

JWP WATLUP / NO, KEEP GO NG

COMES HERE BECAUSE THE FLAG DI D COVE UP OR VVE WAI TED LONG ENOUGH AND THE FLAG
NEVER RAI SED. WE CAN OUTPUT A <NUL> CHARACTER TO I NI TI ALI ZE ALL FURTHER

PRI NTI NG OPERATI ONS.

TLS / OUTPUT A <NUL> CHARACTER NOW

NOW FI ND QUT WHAT KIND CF MACHI NE THI S | S.

JMVG | ( MACHI NE) / CALL | DENTI FI CATI ON ROUTI NE.
DCA MODEL / STORE IT.

TAD MODEL / GET | T BACK.

TAD (-13) COWPARE TO 6120 VALUE.

/
SZA CLA /SKIP | F I T MATCHES.
JWP PRCPU /JUMP | F ANY OTHER MODEL.
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186 / THE CPU IS A 6120; 1S TH S A DECVATE?

187

188 000221 6041 TSF /[ QUTPUT FLAG UP?

189 000222 5221 JWP -1 /NOT YET, WAIT FOR I T.

190

191 / IF THHS IS A DECVATE, THE FLAG WAS CLEARED BY THE "TSF" | NSTRUCTI ON.
192

193 000223 6041 TSF / FLAG STI LL UP?

194 000224 7410 SKP / SKIP | F NOT.

195 000225 5230 JWP PRCPU / NOT A DECNVATE; JUST HANDLE NORMALLY.
196

197 / THIS MACHI NE | S A DECVATE; | NDI CATE THI'S FOR THE OUTPUT DI SPLAY AND OUTPUT AN
198 / ADDI TI ONAL <NUL> CHARACTER RI GHT NOW SO FURTHER PRI NTI NG W LL FUNCTI ON.
199

200 000226 2304 | SZ MODEL / SET MODEL TO 14: 6120 ON DECMVATE.

201 000227 6046 TLS / QUTPUT ANOTHER <NUL> CHARACTER.

202

203 / COMES HERE WTH THE OQUTPUT FLAG | N PROGRESS FOR PRI NTI NG THE NOW FULLY
204 / DETERM NED MACHI NE MODEL TYPE.

205

206 000230 4275 PRCPU, JMS CRLF / PRINT <CR>/ <LF> FI RST.

207 000231 1374 TAD (OPNMSG- 1) / GET PO NTER TO THE OPENI NG MESSAGE.
208 000232 4242 JMS PSTRI NG /PRINT IT.

209 000233 1373 TAD ( MDLPTRS) / GET TABLE OF MODELS PO NTER.

210 000234 1304 TAD MODEL /I NDEX TO THE RELEVANT ONE.

211 000235 3306 DCA TEMP / STASH THE PO NTER.

212 000236 1706 TAD | TEMP / GET THE PROPER STRI NG MESSACGE PO NTER
213 000237 4242 JNVB PSTRI NG / PRI NT THE MODEL- SPECI FI C STRI NG

214 000240 4275 JMS CRLF / PRI NT <CR>/ <LF> BEFORE EXIT.

215 000241 5772 JMWP | (7600) /EXIT TOQ'S. HLT [7402] | F STANDALONE.
216

217 / STRI NG PRI NTI NG ROUTI NE.

218

219 / CALL WTH THE ACCUMULATOR PO NTI NG TO THE TEXT STRING [-1].

220

221 000242 0000 PSTRING . -. / STRI NG PRI NT ROUTI NE.

222 000243 3010 DCA XRO / STASH THE PO NTER.

223 000244 1410 PLOOP, TAD I XRO / GET A PAIR OF CHARACTERS TO PRI NT.
224 000245 3306 DCA TEMP / SAVE THEM

225 000246 1306 TAD TEMP / GET THEM BACK.

226 000247 7012 RTR; RTR; RTR / MOVE HI GH ORDER TO LOW ORDER AC BI TS.

227 000250 7012
228 000251 7012

229 000252 4256 JNVB P6CH / PRINT ORI G NAL HI G+ ORDER
230 000253 1306 TAD TEMP / GET THEM BACK ACGAI N.
231 000254 4256 JNVB P6CH /PRI THE LOWNM ORDER NOW

/

NT
232 000255 5244 JWP PLOCP GO DO NEXT PAI R
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000256
000257
000260
000261
000262
000263
000264
000265
000266

000267
000270
000271
000272
000273
000274

000275
000276
000277
000300
000301
000302

000303
000304
000305
000306

000307
000310
000311
000312
000313
000314
000315
000316
000317
000320
000321
000322
000323

000366
000367
000370
000371
000372
000373
000374
000375
000376
000377

0000
0371
7450
5642
1370
0371
1370
4267
5656

0000
6041
5270
6046
7200
5667

0000
1367
4267
1366
4267
5675

0000
0000
0000
0000

0616
0627
0633
0637
0644
0651
0656
0663
0670
0706
0713
0730
0745

*0366
0012
0015
0040
0077
7600
0307
0577
7765
0400
7750

*0400

P6CH,

P7CH,

CRLF,

I NNER,
MODEL,
QUTER
TEMP

MDLPTRS

P?S PAL V08S

AND (77)
SNA

JW | PSTRI NG
TAD (40)
AND (77)
TAD (40)
VB P7CH
JW I P6CH
TSF

IVP -1
TLS

CLA

JW I P7CH
TAD (" M&37)
VB P7CH
TAD (" J&37)
VB P7CH
JW I  CRLF
UNKNVBG- 1
PDP5MSG 1
PDPSMVSG- 1
PDP8SMVSG 1

LI NC8VBG- 1
PDP8I MG 1
PDPSLMSG 1
PDP12MVSG 1
KK8FMBG- 1
KK8AVSG 1
CHP6100- 1
CHP6120- 1
DVATMSG 1
PAGE

SAT 11-MAR-17 PACE 6

/PRINT A SIXBI T TEXT CHARACTER ROUTI NE.
[/ JUST THE LATEST CHARACTER BI TS.

/SKIP I F NOT AT END OF MESSAGE

/ RETURN TO ORI G NAL CALLER

/I NVERT QUADRANT FOR ASCI | CONVERSI ON.
/ JUST CHARACTER BI TS

/ NOW CONVERTED BACK TO ASCI | .

/PRINT IT.

/ RETURN TO CALLER

/ SEVEN-BI T ASCI | PRI NT ROUTI NE.
/| FLAG UP?

INO, WAIT FOR IT.

/' YES, PRI NT THE CHARACTER

/ CLEAN UP

/ RETURN TO CALLER

/| <CR>, <LF> PRI NTI NG ROUTI NE.
| GET <CR> CODE

/PRINT |T.

/| GET <LF> CODE.

/PRINT |IT.

/ RETURN TO CALLER.

/I NNER TI MEQUT COUNTER
/ MVACH NE MODEL TEMPORARY
/ QUTER TI MEQUT COUNTER
/ MULTI - PURPOSE TEMPORARY

/ O=UNKNOWN MODEL.
/ 1=PDP- 5.

| 2=PDP- 8.

/ 3=PDP- 8/ S.

/ 4=LI NC- 8.

/ 5=PDP- 8/ 1 .

/ 6=PDP- 8/ L.

| 7=PDP- 12,

/ 10=KK8F [PDP-8/E, F, M 8A-600 SERI ES].
/ 11=KK8A [ PDP-8/ A 400 OR SI M LAR] .
/12=6100 CH P [VT78 OR | NTERCEPT I].
/13=6120 CH P [ CPUS OR G ZMJ.

/ 14=DECVATE.
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000400
000401
000402
000403

000404
000405

000406
000407

0000
7300
1000
3266

1377
3000

1266
3000
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MACHI NE, .

~ e

~~

CPU | DENTI FI CATI ON ROUTI NE.

CALL WTH:

AC, LINK UNI MPORTANT

JMS | ( MACHI NE) / CALL THE RQUTI NE.

UPON EXI T, THE ACCUMULATOR W LL CONTAI N THE | DENTI FI ED MODEL:

AC CONTENTS CPU TYPE
0 UNKNOWN MODEL [ NON- DEC]
1 PDP- 5
2 ORI G NAL PDP-8
3 PDP- 8/ S
4 LI NC- 8
5 PDP- 8/ |
6 PDP- 8/ L
7 PDP- 12
10 KK8F CPU [ PDP-8E, F, M OR PDP-8/ A 600 SERI ES]
11 KK8A CPU [ PDP-8/ A 400 OR SI M LAR]
12 6100 CH P [VT78 OR | NTERSI L | NTERCEPT ]
13 6120 CH P [ DECVATE, G ZMO OR CPU- 8]

=4 MACHI NE | DENTI FYI NG ROUTI NE.
CLA CLL

/
/ CLEAN UP.
TAD 0000 / GET LOCATI ON 0000 [ PC ON PDP-5].
DCA MCHTEMP /SAVE | T [WLL LATER RESTORE ON MOST MODELS] .

FI RST TEST: PDP-5.

ON THE PDP-5 LOCATI ON 0000 IN MEMORY IS USES AS THE PROCGRAM COUNTER, AN | NEPT
ATTEMPT AT "ECONOW" WHI CH CAUSES THE MACHI NE TO BE RELATI VELY SLOW DESPI TE
THE USE OF HI G4 SPEED CORE MEMORY [ QUI TE EXPENSI VE AT THE Tl ME] BECAUSE OF THE
EXTRA CYCLES USED FOR EVERY | NSTRUCTI ON TO MAI NTAI N AND UPDATE IT. |F STORED
INTO, THIS IS EQUI VALENT TO PERFORM NG A "JMP" | NSTRUCTI ON | N THE ORDI NARY
SENSE; THE VALUE W LL BE | NCREMENTED ONE [ WHI CH | S THE NORVAL OPERATI ON OF A
PROGRAM COUNTER UNLESS THE | NSTRUCTI ON EXECUTI ON ALSO SKI PPED .

TAD ( PDP5- 1) / GET PDP-5 DETECT ADDRESS [W LL BE | NCREMENTED) .
DCA 0000 / STORE OVER PROGRAM COUNTER [ | F PDP-5].

EXECUTI ON CONTI NUES HERE FOR ALL MODELS EXCEPT THE PDP-5; ON THE PDP-5 THE
NEXT | NSTRUCTION IS PART OF THE ROUTINE EXIT SETTING THE VALUE FOR THE
PDP-5 I N THE ACCUMJLATOR.

RESTORE THE PREVI OQUS CONTENTS OF LOCATI ON 0000 FOR ALL OTHER MODELS.

TAD MCHTEMP / GET THE PREVI QUS CONTENTS OF LOCATI ON 0000.
DCA 0000 / RESTORE | T.
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332 / SECOND TEST: PDP-8/1, PDP-8/L, PDP-12.

333

334 / THE PDP-8/1 "FAM LY" CAN PERFORM A COVBI NED ROTATE OPERATI ON THAT CAN CLEAR
335 / BOTH THE LOWNM CRDER AND HI GH- ORDER BI T I N THE SAME | NSTRUCTION.  THI S WAS

336 / REMOVED | N NEWER VALUES AND THE COMBI NATI ON WAS REPURPOSED TO ALLOW OTHER

337 / OPERATI ONS. NEI THER THE ORI G NAL PDP-8 NOR LI NC-8 ALLOAS COVBI NI NG | NCREMENT
338 / AND ROTATE [ SI NGLE OR DOUBLE] IN THE SAME | NSTRUCTION. NOTE: TH S COULD BE A
339 / USEFUL COVBI NATI ON OF OPERATI ONS TO LOAD THE VALUE 3776 | NTO THE AC I N ONE
340 / INSTRUCTION IF IT IS CERTAIN EXECUTION | S LIM TED TO ONE OF THESE THREE

341 / MODELS; SUCH USAGE |'S QUI TE RARE OUTSI DE OF MODEL DETECTI ON ROUTI NES.

342

343

344 000410 7354 CLA CLL CVA RAL RAR / CLEAR THE AC AND LI NK, THEN COVPLEMENT THE AC,
345 / THEN SET ROTATE ONCE | N BOTH DI RECTI ONS.

346 000411 1376 TAD (-3776) / COWPARE TO EXPECTED VALUE.

347 000412 7650 SNA CLA /SKIP | F NOT THESE THREE MODELS.

348 000413 5234 JWP PDP8I L / SORT QUT WHI CH ONE THERE.

349

350 / TH RD TEST: PDP-8/S.

351

352 / THE PDP-8/S |S NOT A MEMBER OF "THE FAM LY OF 8" BECAUSE | T LACKS CERTAI N

353 / COVBlI NED OPERATE FUNCTI ONS WHI CH ARE SUPPORTED BY THE PDP-8 WHI CH WAS RELEASED
354 / EARLIER, THIS IS TRULY A "STEP BACKWARDS' THAT | S NOT TCLERATED BY MOST PDP-8
355 / SOFTWARE | NCLUDI NG P?S/8, THE R-L MONI TOR SYSTEM ©OS/8, COs-300/310, POLY

356 / BASIC [ AND ALL OF I TS EDU VAR ANTS], 4K/ 8K/LAB-8/E BASIC, TSS8 ETC. THE ONLY
357 / SOFTWARE KNOMN TO RUN ON A PDP-8/S IS FOCAL, 1969 [WH CH SELF- MODI FI ES TO

358 / CHANGE SOFTWARE TI M NG LOOPS] AND A SPECI AL CONFI GURATI ON OF THE DI SK MONI TOR
359 / SYSTEM USI NG A DF32 W TH | NCREASED DATA | NTERLEAVI NG TO PREVENT DATA BREAK
360 / OVERRUN. THE LATTER PO NT | S RELATED TO THE LACK OF SUFFI Cl ENT SPEED OF

361 / OPERATI ON; ALL OTHER RESTRI CTI ONS ARE A DI RECT RESULT OF NOT SUPPORTI NG THE
362 / COVBI NI NG COVPLEMENT AND ROTATE OPERATI ONS. THE COMMONLY USED COVBI NED

363 / OPERATE | NSTRUCTI ON NL7776 [ CLA CLL CVA RAL] | S USED TO DETECT THE PDP-8/ S
364 / SINCE AT THIS PONT, IT IS THE ONLY MODEL NOT ALREADY DETECTED THAT CANNOT
365 / PERFORM THI' S | NSTRUCTI ON. [ THE PDP-5 ALSO HAS SI M LAR RESTRI CTI ONS. ]

366

367 000414 7344 CLA CLL CVA RAL / ATTEMPT TO LOAD THE AC W TH 7776.

368 000415 1375 TAD (-7776) / COWPARE TO EXPECTED VALUE.

369 000416 7640 SZA CLA / SKI P | F NOT PDP-8/S.

370 000417 5277 JWP PDP8S [EXIT SETTI NG AC VALUE FOR THE PDP-8/S.

371

372 / FOURTH TEST: PDP-8, LI NC- 8.

373

374 / AT THIS PO NT, THE CPU IS EIl THER THE ORI G NAL PDP-8 [ ALSO USED I N THE LI NG 8]
375 / OR A MODEL NEWER THAN THE PDP-12.

376

377 / ALL NEWER MODELS CAN PERFORM A BYTE- SWAP [ BSW OPERATI ON; TESTI NG FOR THI S
378 / WLL FAIL ON THE ORI G NAL MODEL[ S] .

379

380 000420 7203 CLA | AC BSW / ON NEWER MODELS THI S LOADS THE AC W TH 0100.
381 000421 1374 TAD (-100) / COVPARE W TH EXPECTED VALUE.

382 000422 7650 SNA CLA /SKIP I F PDP-8 [ OR LINC 8].

383 000423 5247 JWP PDPOWNI BUS /JUMP | F NEVER MODEL.



385
386
387
388
389
390
391
392
393
394
395
396
397
398
399
400
401
402
403
404
405
406
407
408
409
410
411
412
413
414
415
416
417
418
419
420
421
422
423
424
425
426
427
428
429
430
431
432
433
434
435
436
437
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000424
000425
000426
000427
000430
000431
000432

000433

000434
000435
000436
000437

000440
000441
000442

000443
000444
000445

7240
6167
7200
6171
7001
7650
5276

5300

7240
7601
7640
5274

6141
0017
0002

7001
7650
5273

~—

~ e

~—~

PDP8I L,

A

FI FTH TEST: LI NC- 8.

THE LI NC-8 HAS SPECI AL | NTERFACE REG STER | NSTRUCTI ONS USED FOR VARI QUS
CONTROL FUNCTIONS OF THE LINC CPU WHEN I T IS NOT RUNNING  [WHEN THE LINC
CPU | S RUNNI NG, NO PDP-8 | NSTRUCTI ONS ARE EXECUTED.] | F THESE | NSTRUCTI ONS
ARE NOT | MPLEMENTED, THE CPU IS THE ORI G NAL PDP-8 MODEL.

NL7777 / SETUP NON- ZERO TEST VALUE.

I ACA /LOAD THE LINC "A" REG STER.

CLA / CLEAN UP.

I AAC / READ THE LINC "A" REG STER.

I AC / ADD ONE TO THE RETURNED VALUE [IF LI NG 8].
SNA CLA / SKIP I F NOT LI NC 8.

JWP LI NC8 / RETURN TO CALLER W TH LI NC-8 VALUE I N AC.

I'N FOCAL, 1969, AN ADDI TI ONAL TEST WAS PERFORMED TO DETERM NE | F THE AXO08
LABORATORY PERI PHERAL WAS | NSTALLED; | F THE AX08 WAS PRESENT, THI S WAS USED TO
DECLARE THE MACHI NE A "LAB-8". THE LOGE CAL PROBLEMWTH TH S | S TWO- FOLD:

1) NEWER LABORATORY PERI PHERALS WERE RELEASED WHI CH UNDERCUTS THE NOTI ON

ENTI RELY, 2) THE AX08 WAS OFTEN HOOKED TO OTHER MODELS SUCH AS THE PDP-8/1,
YET FOCAL, 1969 COULD NEVER DETECT SUCH COVBI NATIONS. SINCE THIS IS NOT A
VALI D CPU DETECTI ON CONSI DERATI ON, THE PRESENCE OF AN AX08 IS NOT TESTED FOR

JWP PDP8 /EXIT WTH THE AC SET FOR PDP-8 DETECTED.
COVES HERE TO DETERM NE |F THE CPU IS A PDP-8/L OR A PDP-8/1 [WH CH COULD BE A

PDP-12]. THI S CODE USES THE GROUP ||| OPERATE DETECTI ON METHOD WHI CH ALWAYS
WORKS. AS SUCH, THE TIM NG PROBLEMS OF THE FOCAL, 1969 TEST ARE AVQO DED.

NL7777 / SETUP NON- ZERO AC FOR TEST.

CLAI' 401 [/ ATTEMPT GROUP | I| AC CLEAR OPERATI ON.

SZA CLA /SKIP | F THE AC DI D CLEAR

JWP PDP8L / RETURN W TH AC SET FOR PDP-8/L DETECTI ON.

THE CPU IS A PDP-8/1. CHECK TO SEE |F THE MACHINE | S A PDP-12 [ ORI G NALLY
KNOWN AS THE LINC-8/1].

LI NC /GO | NTO LI NC MODE W TH THE AC CLEAR.
com / COVPLEMENT THE ACCUMULATOR.
PDP / COVE BACK TO PDP-8 MCDE.

ON A PDP-8/1, THE "LINC' INSTRUCTION IS ONLY MEANINGFUL | F A DEVICE 14

I NTERFACE IS PRESENT. I N GENERAL, THIS | S NOT THE CASE, HOAEVER, |F A DEVI CE
14 | NTERFACE | S PRESENT, THE ACCUMULATOR M GHT CHANGE AND/ OR THE NEXT

OPERATI ON M GHT BE SKIPPED. THE "COM' AND "PDP" | NSTRUCTI ONS ON MACHI NES
OTHER THAN THE PDP- 12 ARE HARMLESS " AND 0017" AND "AND 0002" | NSTRUCTI ONS
RESPECTI VELY. AS SUCH, I T IS | MPCSSI BLE FOR THE ACCUMULATOR TO BE SET TO 7777
AS LONG AS LOCATI ON 0002 IS NOT SET TO 7777; THE DETECTI ON ROUTI NE SHOULD
ENSURE THI S | S NOT THE CASE TO PREVENT POTENTI AL CONFUSI ON.

I AC / ADD ONE [ MAKI NG THE AC 0000 ONLY ON A PDP-12].
SNA CLA /SKIP I F NOT RUNNI NG ON A PDP-12.
JWP PDP12 / RETURN W TH AC SET FOR PDP-12 DETECTI ON VALUE.
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439 / FOR CONSI STENCY, NO PERI PHERAL CONSI DERATI ONS ARE USED TO DI STI NGUI SH MCODELS.
440 / AS SUCH, JUST PERFORM EXIT FOR PDP-8/1 .

441

442 000446 5275 JWP PDP8I / RETURN W TH AC SET TO PDP-8/1 DETECTI ON VALUE.
443

444 / COVES HERE TO DETERM NE WHI CH OWNI BUS PROCESSOR [ OR NEWER] 1S I N EFFECT.

445

446 / ON THE KK8F PROCESSOR [ FOUND ONLY I N PDP/ 8E, PDP-8/F, PDP-8/ M AND PDP- 8/ A- 600
447 / SERI ES SYSTEMS], A SYSTEM UNI QUE OPERATI ON | S AVAI LABLE: EXECUTI NG A 7016

448 / INSTRUCTION [WHICH | S THE SAME | NSTRUCTI ON CODE AS ROTATE TWCE | N BOTH

449 / DI RECTI ONS] WLL LOAD THE ACCUMJULATOR BI TS[0-4] W TH THE CURRENT PAGE OF THE
450 / I NSTRUCTI ON; BI TS[5-11] OF THE ACCUMULATOR ARE LOADED FROM THE EXECUTED

451 / I NSTRUCTI ON.  FOR EXAMPLE, |F THE I NSTRUCTI ON | S EXECUTED ANYWHERE ON PAGE 1
452 / [ 0200 THROUGH 0377], THE ACCUMJLATCR IS SET TO 0216.

453

454 / ON THE KK8A PROCESSOR [ FOUND ONLY | N PDP- 8/ A-400 SERIES AND SI M LAR SYSTEMS] ,
455 / EXECUTI ON OF 7016 WLL LOAD THE ACCUMJLATCR W TH THE UPDATED PROGRAM COUNTER.
456 / FOR EXAVPLE, |F THE I NSTRUCTION IS EXECUTED | N LOCATI ON 0215, THE ACCUMULATOR
457 / I'S SET TO 0216.

458

459 / PRACTI CAL DEVI CE HANDLERS HAVE BEEN WRI TTEN FOR OWNI BUS- BASED SYSTEMS THAT
460 / EXPLO T TH S FEATURE BY PLACI NG THE 7016 | NSTRUCTI ON AT RELATI VE LOCATI ON 015
461 / ON THE CURRENT PAGE; THE ACCUMULATOR WLL BE CHANGED TO THE SAME VALUE

462 / REGARDLESS OF WHI CH OF THE TWO POSSI BLE PROCESSORS | S PRESENT. THI S ALLONS
463 / RELOCATABLE HANDLERS TO BE WRI TTEN USI NG THE SHORTEST POSSI BLE CODE.

464

465 000447 7016 PDPOWN , RTL! RTR / EXECUTE | NSTRUCTI ON WHI CH CHANGES THE

466 / ACCUMULATOR ON PDP- 8/ E AND PDP- 8/ A SYSTEMS.
467 000450 7450 UPDTPC, SNA /SKIP I'F NOT A NEWER MODEL [ WHI CH DCES NOT
468 / CHANGE THE ACCUMULATCR] .

469 000451 5261 JWP PDPCHI P /JUMP | F NEWER CHI P- BASED PROCESSOR.

470

471 / WE NEED TO DETERM NE WHI CH CPU [ KK8F OR KK8A] IS I N EFFECT.

472

473 000452 1373 TAD (. &7600+1677777) / CHECK FOR PDP- 8/ E VALUE.

474 000453 7450 SNA / SKI P | F NOT PDP-8/E.

475 000454 5272 JWP PDPSE / SET PDP-8/ E RETURN VALUE AND EXIT.

476

477 / ON THE KK8A, THE AC SHOULD BE THE UPDATED PROGRAM COUNTER WHERE THE 7016 WAS
478 / EXECUTED. NOTE: IT IS CONCEI VABLE THIS I S A NON- DEC " HOVE- BREW CPU BASED ON
479 / OTHER HARDWARE.

480

481 000455 1372 TAD (. &7600+16- UPDTPC) / CHECK FOR PDP- 8/ A VALUE.

482 000456 7650 SNA CLA /SKIP | F SOVE OTHER CPU.

483 000457 5271 JWP PDPSA / SET PDP-8/ A RETURN VALUE AND EXIT.

484

485 / THE CPU IS NOT A KNOWN DEC MODEL. SEVERAL PECPLE HAVE CREATED THEI R OWN CPU
486 / USI NG ALTERNATE TECHNOLOGY.

487

488 000460 5302 JWP CPUNKNOVWN / SET RETURN VALUE FOR UNKNOWN SYSTEM AND EXI T.



490
491
492
493
494
495
496
497
498
499
500
501
502
503
504
505
506
507
508
509
510
511
512
513
514
515
516
517
518
519
520
521
522
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524
525
526
527
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000461
000462
000463
000464

000465
000466

7215
1371
7650
5267

5270
0000

e D ~———

~———

PDPCHI P,

MCHTEMP,

COVES HERE TO DETERM NE WHI CH OF THE PREVAI LI NG PDP-8 CHI P- BASED PROCESSORS | S
IN EFFECT. THE | M HV6100 CHI P |'S ESSENTI ALLY FULLY COWPATI BLE W TH THE KK8E
AND KK8A PROCESSORS [ W THOUT THE | MPLEMENTATI ON OF THE 7016 OPERATI ON OF

THE OTHER TWO PROCESSORS] .

I F FURTHER TESTI NG WERE TO BECOVE NECESSARY, THERE IS AN ADDI Tl ONAL

COWPATI BI LI TY QUI RK THAT CAN BE EXPLO TED: FOR ALL OTHER 12-BI T MODELS, WHEN
AN I NSTRUCTION | S SETUP TO USE AN AUTO- | NDEX REG STER LOCATI ON, THE OPERATI ON
ALVAYS OCCURS AS EXPECTED. THIS IS TRUE EVEN | F THE | NSTRUCTI ON | S EXECUTED
ON PACE ZERO. ADDI TI ONALLY, |F THE I NSTRUCTION IS MODI FI ED TO SET THE CURRENT
PAGE BI T, THE AUTO | NDEXI NG OPERATI ON STI LL OCCURS BECAUSE THE EFFECTI VE

PO NTER ADDRESS | S | N THE RANGE OF 0010 THROUGH 0017. HOAEVER, ON THE

I M HV6100 CHI P, THE AUTO- | NDEXI NG DOES NOT OCCUR | F THE CURRENT PACE BIT IS
SET WHEN THE | NSTRUCTI ON | S EXECUTED ON PAGE ZERO. SINCE. AS A PRACTI CAL
MATTER, THI S PARTI CULAR PROGRAVMM NG METHOD IS NEVER USED, THI'S QU RK | S
GENERALLY UNI MPORTANT.  ADDI TI ONALLY, SUCH AN | NSTRUCTI ON CANNOT BE DI RECTLY
CREATED BY ANY OF THE PREVAI LI NG ASSEMBLERS, ALL OF WHICH WLL FORCE THE
CURRENT PAGE BI T OFF USI NG CONVENTI ONAL PROGRAMM NG TECHNI QUES. THE PROBLEM
WAS DI SCOVERED BY EXECUTI NG CERTAI N PDP- 8/ E- ORI ENTED DI AGNOSTI C PROGRAMS THAT
ACTUALLY CHECK FOR THI S SET OF Cl RCUMSTANCES. THE | NCOVPATI BI LI TY HAS BEEN
NOTED ADVI SI NG TO AVO D RUNNI NG THESE DI AGNOSTI C PROGRAMS ON AFFECTED SYSTEMS
SUCH AS THE VT78 AND THE | NTERSI L | NTERCEPT I .

THE QU RK OF THE | M HM5100 CHI P WAS CORRECTED IN THE HVM6120 CHI P, WH CH WOULD
MAKE CPU DETECTI ON SLI GHTLY MORE DI FFI CULT; HOWEVER, THE HM6120 ADDS A NEW

UNI QUE FEATURE: A NEW GROUP | OPERATE WAS ADDED TO ROTATE THE ACCUMULATOR

3 BITS TO THE LEFT [ Cl RCULARLY EXCLUDI NG THE LINK]. TH S FEATURE W LL BE USED
TO DI FFERENTI ATE BETWEEN THE TWO CHI P- BASED | MPLEMENTATI ONS.

CLA | AC RAL! RAR /TH'S WLL LOAD THE AC WTH 0010 ON THE HMV5120.
TAD (-10) / COWPARE TO EXPECTED VALUE FOR HV6120.

SNA CLA /SKIP | F NOT A MATCH.

JWP CP6120 / SET 6120 RETURN VALUE AND EXIT.

SI NCE THERE ARE APPARENTLY NO OTHER MODELS TO CHECK FOR, THE EXPANDED TEST FOR
THE QUIRKS OF THE | M HV6100 W LL NOT BE REQUI RED.

JWP CP6100 / SET 6100 RETURN VALUE AND EXI T.
N / LOCATI ON 0000 SAVED HERE DURI NG PDP-5 TEST.
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531 / RETURN GAUNTLET.

532

533 / THE SUBROUTI NE EXITS WTH THE ACCUMULATOR SET TO THE VALUE CORRESPONDI NG TO
534 / THE CPU MODEL DETECTED.

535

536 000467 7001 CP6120, |AC / SET 6120 VALUE

537 000470 7001 CP6100, |AC / SET 6100 VALUE

538 000471 7001 PDP8A, |AC / SET PDP-8/ A VALUE.

539 000472 7001 PDP8E, |AC / SET PDP-8/ E VALUE.

540 000473 7001 PDP12, |AC / SET PDP-12 VALUE.

541 000474 7001 PDP8L, |AC / SET PDP-8/L VALUE.

542 000475 7001 PDP8I, |AC / SET PDP-8/1 VALUE.

543 000476 7001 LINC8, |AC / SET LI NG 8 VALUE

544 000477 7001 PDP8S, |AC / SET PDP-8/S VALUE.

545 000500 7001 PDPS, I AC / SET PDP-8 VALUE.

546 000501 7001 PDP5, I AC / SET PDP-5 VALUE.

547 000502 5600 CPUNKNO, JMP | MACHI NE / RETURN TO CALLER; AC IS CLEAR
548 / FOR UNKNOWN MCDEL TYPE

549

550 *0571

000571 7770
000572 7746
000573 7362
000574 7700
000575 0002
000576 4002
000577 0500
*0600 PAGE



552

553
554
555
556

557

558

559

560

561

562
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000600
000601
000602
000603
000604
000605
000606
000607
000610
000611
000612
000613
000614
000615
000616

000617
000620
000621
000622
000623
000624
000625
000626
000627
000630
000631
000632
000633
000634
000635
000636
000637
000640
000641
000642
000643
000644
000645
000646
000647
000650
000651
000652
000653
000654
000655
000656
000657
000660
000661
000662
000663

2410
1123
4020
2217
0722
0115
4011
2340
2225
1616
1116
0740
1716
4001
0000

1640
2516
1316
1727
1640
1517
0405
1456
0000
4020
0420
5565
5600
4020
0420
5570
5600
4020
0420
5570
5723
5600
4014
1116
0355
7056
0000
4020
0420
5570
5711
5600
4020
0420
5570
5714
5600
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OPNMSG, TEXT "TH S PROGRAM | S RUNNI NG ON A"
/ MODEL- SPECI FI C TEXT STRI NGS.

UNKNVSG, TEXT "N UNKNOWN MODEL. "

PDP5MBG, TEXT PDP-5."

PDP8NVSG, TEXT PDP-8. "

PDP8SMS, TEXT PDP-8/S. "

LI NC8MS, TEXT LI NC-8."

PDP81 M5, TEXT PDP-8/1."

PDP8LMS, TEXT PDP-8/L. "



564

565

566

567

568

569
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000664
000665
000666
000667
000670
000671
000672
000673
000674
000675
000676
000677
000700
000701
000702
000703
000704
000705
000706
000707
000710
000711
000712
000713
000714
000715
000716
000717
000720
000721
000722
000723
000724
000725
000726
000727
000730
000731
000732
000733
000734
000735
000736
000737
000740
000741
000742
000743
000744
000745
000746
000747
000750
000751
000752

4020
0420
5561
6256
0000
4020
0420
5570
5705
4017
2240
2311
1511
1401
2240
1517
0405
1456
0000
4020
0420
5570
5701
5600
4066
6160
6040
0310
1120
5502
0123
0504
4015
0103
1011
1605
5600
4066
6162
6040
0310
1120
5502
0123
0504
4015
0103
1011
1605
5600
4004
0503
1501
2405
5600

PDP12MS, TEXT

KK8FNM5G, TEXT

KK8AMSG, TEXT

CHP6100, TEXT

CHP6120, TEXT

DVATMSG, TEXT

P?S PAL V08S SAT 11-MAR-17 PACE 14
PDP-12."

PDP- 8/ E OR SIM LAR MODEL. "

PDP- 8/ A. "

6100 CHI P- BASED MACHI NE. "

6120 CHI P- BASED MACHI NE. "

DECMVATE. "
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ASSEMBLY STATI STI CS

NO ERRORS DETECTED

NO LI NKS GENERATED

5K MEMORY UTI LI ZED

1 FILE CREATED

54 SYMBOLS
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