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THOZ DRIVE FUNCTION TIMER

RBSTRACT

ABSTRACT

PROGRAM DZ2TUG MERSURES THE TIME REQUIRED RND GAP
SIZ2ES PRODUCED BY THE TMOZ/TE16 MRGTAPE
DRIVE/SLAVE.

THE TEST WILL CHECK BOTH THE LOGIC GENERATED
TIME DELRYS, AND THE DISTANCES TRAVLED BY THE
TAPE IN RESPONSE.

ACTURL TAPE SPEED MARY ALSO BE CHECKED BY USING
THE SPEED TESYS HITH AN 800 8P1 SKEW TAPE

DEVICE ERRORS ARE CHECKED RND PRINTED RS THEY
OCCUR. {F THE ERROR |S DATA RELATED(PAR!ITY: ETC)
THEY ARE PRINTED RS SOFT ERRORS

IF THE TIME CHECK IS OUT OF RANGE. IT IS PRINTED
AS AN OUT OF RANGE ERROR

PRGE 3

SEG 0003
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TMOZ DRIVE FUNCTION TIMER PAGE 4
REQUIREMENTS

CHAPTER 1
REQUIREMENTS

POP-11 FAMILY CENTRAL PROCESSOR WITH 4K MEMORY WITH UP TO 64 TMO2/TEl6
CONTROLLER/MAGTRPE STATIONS.

X¥XPROGRAM CAN BE RUN ON A PROCESSOR THRT DOES NOT HAVE A HARDHARE SHWITCCH REGISTER

A SOFTWRRE SHWITCH REGISTER (SWREG) LOC. 176 IS RUTOMATICALLY SELECTED(REFER TO
CHRAPTER 3 TOR DESCRIPTION OF HOW TO DYNRMICRLLY LORD LOC 176%%%

1 1 OPTIONRL EQUIPHENT USED
1 NONE

1 2 SITGRAGE
PROGRAM LORADS AND RUNS IN THE FIRST ut OF MEMORY
1 3 PRELIMINARY PROGRAMS (TO ASSURE HRRDUWARE CPERATION)

MAINDEC-11-DZTUC CONTROL LOGIC TEST
MRINDEC-11-D2TUB BRASIC FUNCTION TEST
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184 TMOZ DRIVE FUNCTION TIMER PRGE 5
}gz LORDING AND STRARTING PROCEDURE

187

188

189

190

191

192

193

194

195

19

197

198

199

200 CHAPTER 2

201

ggg LORDING RAND STARTING PROCEDURE

204

205

ggg THE PROCEDURE 1S RS FOLLOHS

208 LOAD PROGPAM USING THE ABSOLUTE LORDER

209 LORD RDDRESS = 200

210 SET OPERATING SHITCHES

211 PRESS START

212

213 XXKIF THE SOFTWRRE SWITCH REGISTER IS USED THEN THE PROGRAM HILL TYPE SHR=AXXXXX NEH=
214 THIS HILL ALLOH LOC. 176 TO Bt CHANGED BEFORE THE START OF THE TESTING (REFER TO CHAP
215

216 PROGRAM WILL REQUEST DRIVE (TMOZ2) AND SLAVE (TE16) NUMBERS TO 8t
217 TESTED TYPE DORIVE/SLAVE NUMBERS MITH R C(OMMA (,) BETWEEN ERCH
218 DRIVE/SLAVE TO BE TESTED

219

220 REQUESTS FOR TAPE SPEED TESTS AND NRZ ONLY MODE WILL BE MADE

221 RESPONSE TO TAPE SPEED ONLY REQUEST WITH R ONE (1) WILL CRUSE

222 THE PROGRAM TO EXECUTE TEST 31 AND 32 ONLY. THIS IS THE ONLY WAY

223 TO TEST TRPE SPEED.

224 NRZ ONLY MODE WILL CRUSE THE PROGRAM TO SKiP THE 1600 BPI DATA TIME TEST
225 TYPE CONTROL U ¢ U)> TO DELETE LINE TYPED OR RUBOUT TO DELETE LAST
¥ CHRRACTER(S)

227

228 PROGRAM WILL PUBLISH TIMES REQUIRED AND REPORT ERRORS
229
230

231
232 21 RACT1t OPERATION

233 .
234 IF THE PROGRAM 1S RUN IN QUICK VERIFY MODE, FUNCT'ON TESTS ARE NOT

235 | TERATED
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236 TMOZ DRIVE FUNCTION TIMER PAGE 6
737 SHITCH SETTINGS

238

239

240

241

242

243

244

245

246

247

248

249

250

251 CHAPTER 3
252

253 SHITCH SETTINGS
254

255
256 iF THE DIAGNOSTIC IS RUN ON R CPU WITHOUT A SWITCH

257 REGISTER THEN A SOFTHARE SWITCH REGISTER IS USED WH!CH ALLOUWS
258 THE USER THE SAME SWITCH OPTIONS RS THE HAROWRRE SHITCH REGISTER
259 IF THE HARDHARE SWITCH REGISTER DOES NOT EXIST OR IF ONE DOES
260 AND IT CONTRINS ALL ONES (177777) THEN THE SOFTWARE SWITCH

261 REGISTER (LOC 176) IS USED.

262
263
264 CONTROL-

265
266 THIS PROGRANM ALSO SUPPORTS THE OYNRMIC LORDING OF THE SOFTHARE SHITCH

267 REGISTER (LOC 176) FROM THE TTY THIS CAN BE RCCOMPLISHED 8BY
268 DOING THE FOLLOWING:

269
270 1) TYPE CONTROL G < G>; THIS WILL ALLOW THE TTY TO ENTER DRTR iINTO

271 LOC. 176 RT SELECTED POINTS WITHIN THE PROGRAM

272

273 2) THE MACHINE HILL THEN TYPE: SHR=XXXXXXNEW= (XXXXXX 1S THE OCTR. CONTENTS
274 OF THE SOFTWARE SHITCH REGISTER )

27

276 3) AFTER THE ' 'NtEl='' HAS BEEN TYPED THEN THE OPERRTOR CRAN DO ONE

277 OF THE FOLLOWING RT THE TTY:

278

279 A) TYPE A NUMBER TO BE LOADED INTC LOC 176 FOLLOHED BY R <CR>
280 (ONLY NUMBERS BETWEEN 0-7 WILL BE RCCEPTED AND ONLY & NUMBERS
281 HILL BE RLLOKED)

282 Ir A (CR> IS THE FIRST KEY DEPRESSED THE SOF TWRRE SWITCH

283 REGISTER CONTENTS WILL NOT BE CHANGED

284
285 B) IF A CONTROL U < U> IS DEPRESSED THEN THE PROGRAM WILL SEND YOU

286 BRCK TO STEP 2

287
288
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289
290
yA-3
292
293
294
295
296
297
298
299
J00
301
30-
302
304
308
306
307
308
309
310
311
312
313
314
315
316
317
318
319
320
321
322
323
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SH15
(100000)

SW1k
(C40000)

SW13
(020000)

SH11
(004000)

SH10
(002000)

SH09
«001000)

SWo7
(000200)

SHO6
(000100)

SHS-0

H 1

02-0EC-77 09 48 PRGE 7

HALT ON ERROR

LOOP SUBTEST
INHIBIT ERROR
TYPEOUT
INHIBIT SUB-
TEST ITERRTION

INHIBIT
FUNCTION TIME
PUBL ICRTION

RING BELL
ON ERROR

HALT AFTER
SELECTED TESY

CONT INUOUS
CYCLE

TEST SELECT

THIS SWITCH WHEN SET WILL HALT THE
PROCESSOR WHEN AN ERROR IS DETECTED

THE PC+2 AND PSW AT THE TIME OF THE
ERROR 1S STORED ON THE STACK. PRESSING
CONTINUE WIL. CRUSE THE ERROR TO BE
TYPED (IF SELECTED) AND FURTHER TESTING
RESUMED

THIS SHITCH WHEN SET LOOPS THE CURRENT
SUBTEST REGRRDLESS OF ERROR CONDITION

THIS SHITCH WHEN SET INHIBITS ERROR
TYPEOUT.

THIS SWITCH WHEN SET CRUSES ERACH SUBTEST
TO BE EXECUTED ONLY ONCE (INITIAL
STARTUP ONLY).

THIS SWITCH WHEN SET HILL INHIBIT THE
PRINTING OF THE FUNCTION TIMES  (SEE
CHAPTER 8.)

THIS SHITCH WHEN SET WILL RING THE BELL
ON THE TTY WHEN RN ERROR IS DETECTED

THIS SWITCH WHEN SET WiLL CAUSE THE
PROGRAM TO HALT AFTER THE TEST SELECTED
IN SWO5-SHO0 IS EXECUTED

THIS SWITCH WHEN SET WILL CRUSE THE
PROGRAM TO RUN CONTINUOUSLY UNTIL
STOPPED BY THE OPERRTOR

THE PROGRAM HILL HALT AFTER EXECUTICN
OF THE TEST SELECTED WHEN SWO7 1S SET

SeEqQ 0007
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324
325
16
32?
328
329
330
33
332
333
334
338
336
337
338
3:0
340
341
y2
M3
34y
345
k{1
347
348
49
350
351
352
363
354
385
356
357
3s8
359
350
3o1
JeZ
63
364
35
3vb
367
308
369
370
171
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TMOZ DRIVE FUNCTION TIMER PRGE 7
ERRORS ¢

CHAPTER 4
ERRORS

TWO TYPES OF ERRORS ARE DETECTED BY THIS PROGRRM, HARDWARE ERRORS AND
INCORECT FUNCTION TIHMES.

SfO 0008 _ﬁ]

+ 1 ERROR TYPEQUT FORMAT (HRARDURRE): DATA RELRATED ERRORS (IE. PARITY ERROR) RARE PRINTED

AND HRVE NO EFFECT ON TiME

TEST & XXXXXX OtVICE ERROR

(S1 WE 8a FC CS2 DS ER1
ARRARA BBBBEE CCCCCC DDDDDD EEEEEE FFFFFF GGGGGG

WHERE

XXXXXX = TEST NUMBER
AARARRAR-111til = CONTENTS OF TAPE REGISTER 172440-172454

4 2 ERROR TYPEOUY FORMAT (FUNCTION TIME OUT OF RANGE)
TEST & XXXXXX OUT OF RANGE ERROR
RANGE = (AARARR-BBBBBB> ACTUAL = CCCCCC
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372
373
374
378
376
37?7
378
379
380
181
382
383
384
385
386
387
368
189
390
INn
392
393
I
395
396
397
398
399
400
401
402
403
4ou
405
406
40?7
408
409
41C
411
412
413
L AL
415
416
417
418
419
420
423
422
423
W24
425
426
427
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TMOZ DRIVE FUNCTION TIMER PAGE 8
SUBROUTINE RBSTRRCTS

CHAPTER 5
SUBROUTINE RBSTRACTS

51 .SCOPt
THE SCOPE ROUTINE iS CALLED BY THE SCOPE (EMT) INSTRUCTION AT THE
STRRT OF ERCH SUBTEST THE  SCOPE ROUTINE PERFORMS THE FOLLOWING
FUNCT IONS
1 LOADS RS WITH BRSE RDDRESS
TYPES TIME LINE <(SHO8>
PROVIDES CONTINUOUS LOOP (SWli4>
MOVES FUNCTION TIME INTO TRBLE
OUTPUTS LINE {TEM IF SELECTED
PROVIDES HALT ON TEST <(SWO?>
DELAYS 350MS BEFORE STARTING TEST
INIT'S DRIVE/SLAVE
9 CLEARS THE ERROR FLAG (ERFLG)
THE ROUTINE MONITORS SWi4, SH11, SW10. SWO8, RND SWO?

XXXTHIS ROUTINE WILL CHECK FOR CNTL G¢ G> BY DOING R JSR PC, CXSHR
(REFER TO CHAPTER 3 FOR DESCRIPTION).

5 2 PUBLISH

THE PUBL ISH ROUTINE IS CALLED FROM THE SCOPE ROUTINE IF SH10 IS EQUAL
TO 0D (PUBLISH TIME DOCUMENY) THE ROUTINE WILL PRINT R "SINGLE LINE

ITEM" ERCH T'ME 1T IS CALLED

[0}

N N N Fow

StQ 0009
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4z8
429
430
431
4232
433
434
435
436
437
438
439
Yui
LLY
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TMOZ DRIVE FUNCTION TIMER PRGE 9
SUBROUTINE RESTRRCTS

53 .HLT

THE HLT ROUTINE 1S CALLED BY THE HLT (TRAP) INSTRUCTION WHEN AN ERROR

IS DETECTED. R HLT (TRAP) INSTRUCTION FORMATS THE ERROR |NFORMATIUN

gECSHogN IN SEC % 1 R HLT+#1 (TRAP+1) FORMATS THE ERROR RS SHOWN IN
4.

XXXTHIS ROUTINE HWILL CHECK FOR R CNTL G ¢ G> BY DOING R JSR P(C, CKSKR
(REFER TO CHRPTER J FOR DESCRIPTION)>

SEQ 0010
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442 TMOZ DRIVE FUNCTION TIMER PRGE 10
Y42 MISCELLANEOQOUS

W4y

Y45

446

W47

448

449

450

451

452

4&3

454

L 11

450

4s?

458 CHAPTER 6
459

460 M1SCELLANEOUS
461

462

463

T 6 1 STACK POINTER

465

466 THE STACK POINTER S INITAILLY SET TO 500 AND IS RESET 70 500 BY THE
467 SCOPER ROUTINE

468
469
470
471 6 2 EXECUTION Tint

472
473 WHEN SH11=1 (INHIBIT ITERATIONS) THE TIME REQUIRED IS 2 MIN.

47y
475 WHEN SW11=0 (ITERATE SUBTESTS) THE TIME REQUIRED IS 9 MIN
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476
4?7
478
479
480
481
482
483
Y84
485
48¢
487
488
489
490
491
492
493
494
495
496
49?7
498
499
500
501
502
503
504
505
506
507
508
509
510
511
6512
513
14
515
516
517
518
519
520
521
522
523
624
525
526
527
528
529
530
531
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TMO2 DRIVE FUNCTION TIMER

PROGRAM DESCRIPTION

7

1 SAMPLE TIME DOCUMENT

M1
02-DEC-?7 09 48 PRGE 12

CHRPTER 7
PROGRAM DESCRIPTION

TYPE FIRST RODRESS OF CONTROLER 172440
TYPE TMOZ DRIVE #°S TO BE TESTED O

FOR TMOZ DRIVE O- TYPE SLAVE &'S YO BE TESTED 7

TAPE SPEED TESTS ONLY? (YES/NO = 1/0) O

NRZ ONLY? (YES/NQ =
b 8000038032838 000033853330000003300309238800808020020200080000009899994
TMOZ DRIVE FUNCTION TIMES- DRIVE # O SLRAVE & 7 9 (HAN SER

TIME(RCTUAL)

L E . X 2 E 2 X R X B B E K S E R E X X X B _N_B_E_B_E_

FUNCTION

HRITE FROM BOT

WRITE START

HRITE SHUTDOWN

HRITE SETTLEDOUN
RERD FROM 807

RERD START

RERD SHUTOOWN

RERD SETTLEDOWN

READ REV STARY

READ REV SHUTDOWN
RERD REV SETTLEDOWN
TURN AROUND DELAY F-R
TURN AROUND DELAY R-f
GAP SIZE-STOP HALF
GAP SIZE-START HALF
GAP SIZE-INTERRECORD
GAP CONS|SRANCY

DRTA TIME-200 BPI
DATA TIME-556 BP|
DATA TIME-8008® |
DRTA TIME-16008P |
ERASE GAP TIME

WRITE FILE MARK

1/0) 0

TINE(SPECIF ICATION)

RANGE = (154000-150000>
RANGE=<009500-008700>
RANGE = <008900-008500>
RANGE = <013500-008100>
RANGE = (037000-033000>
RANGE =<003200-002600>
RANGE = <004650-004250)
RANGE =<013500-008100>
RANGE = <003200-002600>
RANGE =<003700-003300>
RANGE =<013500-008100>
RANGE=<016700-010700>
RANGE=<016700-010700>
RANGE = <012900-009500>
RANGE = <01 1800-008500>
RANGE=<014800-013700>
RANGE=<014000-012400>
RANGE=<024100-023100>
RANGE = <024000-023000"
RANGE =<024000-023000>
RANGE=<025100-024100>
RANGE =<101000-099000)
RANGE=<105000-103000>

PRGE 11

ACTUARL=152740
RCTUAL=009120
RCTUAL=008840
ACTUAL=0109%70
ACTUAL=035580
ACTUAL=002740
ACTUAL =004 360
RCTUAL=010970
ACTUAL=002740
ACTURL=003520
ACT L=010970
ACTUARL=013600
ACTURL=013660
RACTURL=012200
ACTURL=010520
ACTURL=014500
ACTUARL=013040
RCTURL=023460
RCTURL=023350
ACTURL=023400
RCTURL=024470
ACTUARL=099510
RCTUAL=103990

# 5009

SEQ 0012
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N 1
02-DEC-7?7 09:48 PAGE 13

SEQ 0013
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533

gg; THOZ DRIVE FUNCTION TIMER PAGE 12

gg? 7.1.1  SRAMPLE TIME DOCUMENT FOR TRPE SPEED TESTS

538 TYPE FIRST RODRESS OF CONTROLLER 172440

539 TYPE TMO2 ORIVE #'S TO BE TESTED O

540 FOR TMOZ DRIVE O- TYPE SLAVE #'S TC BE TESTED 7

541 SPEED TESTS ONLY? (YES/NO = 1/0) 1

542 PO 8000200000000 0 000000302023 300 0830000000002 00300000000 808820092244

gHZ :THDZ DRIVE FUNCTION TIMES- DRIVE # O SLRVE # 7 9 (HAN SER. & 5009

1]

545 XKFUNCTION TINE (SPECIF ICATION) TIME(ACTUAL)

Sup XTAPE SPEED FUWD RANGE=<022700-021700> RCTURL=022500

B4~ XTRPE SPEED REV RANGE =<022700-021700> ACTUAL=022500

S <
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549
550
561
882
583
554
565
556
55?7
558
559
500
561
Se2
563
564
565
566
567
568
569
570
571
572
573
574
575
576
577
578
579
580
581
582
583
584
585
586
58V
588
589
590
591
592
592
594
595
596
597
598
599
600
601
602
602
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2

TMOZ DRIVE FUNCTION TIMER
TEST SEQUENCE WITH RELATED RDJUSTMENTS AND RSSOCIRTED HARDWARE
TEST NO. /NRME

7 2

1

10

i1.

12.

13.

4.

16

14

17.

20

WRITE FROM BOT

WRITE START

WRITE SHUTDOWN

HRITE SETTLEDOWN

RERD FROM 80T

RERD START

RERD SHUTOOWN

RERD SETTLEOOWN

RERD REVERSE START

RERD REVERSE SHUTDOUN

RERD REVERSE SETTLEDOWN

TURN RROUND F-P

TURN RROUND R-F

GRP SIZE-STOP HALF

GAP SIZE-STRRT HALF

GAP SIZE INTERRECORD

C
02-DEC-77 09 48 PRGE t5

SEQ 0015

PRGE 13

RELATED RDJUSTMENTS

XNONE

* "

, "

1 1]

IFUPD/REV SPEED-STRRT/STOP-RAMPS

ASRME RS IN TEST 16

XFUD/REY SPEED
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28; TMO2 DRIVE FUNCTION TIMER PRGE 14
233 21 GAP CONSISTENCY XSAME RS IN TEST 16
:gg XTEST NUMBER 22 IS RESERVED FOR FUTURE USE
210 23 DATA TIME 200 8P XNONE
11
612
513 24 DATA TIME &56 BPI ) S
ely
6185
blo 25 DATA TIME 800 BP!I ) S
617
615
619 26 DRATA TIME 1600 BP!I x
v20
621
622 27. ERRASE GAP TINME £ "
623
624
625 30 WRITE FILE MARK x
626
627
628 31. TAPE SFEED-FORKARRD sFWD SPEED
629
630
631 32. TAPE SPEED-REVERSE SPEVERSE SPEED
632

633
634 CXXFENOTE  iF TIME PROBLEMS RPPERR IN T1 THRU TI. RUN TAPE SPEED TESTS FIRSTXXXXXXX
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635
636
637
638
639
o440
641
642
LR
b4y
645
bub
w7
('3
o9
o&0
51
eb’
653
654
655
656
657
658
659
660
661
662
663
b64
665
666
667
668
669
670
671
672

-y

-

6’5
676
6’7
678
679
680
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THOZ DRIVE FUNCTION TIMER

73

TEST DESCRIPTIONS.

THE FIRST THIRTEEN (13) TESTS (T1 - T15) ARE (HECKS OF THE
ROM CIRCUITS IN THE TE16 (M9811), THE RCCL COUNTER IN THE
TMOZ (M8903), AND THE SETTLEDOWN ONE SHOT (M8910)

T1. WRITE FROM BOT:

THIS TEST WILL MEASURE ACCELLERATION DELAY REQUIRED TO
MOVE THE TAPE RPPROXIMATELY SEVEN (7) INCHES FORWARD
FROM DERD STOP RT BOT BEFORE STRARTING TO TRANSFER DRTR

RASSURE TAPE IS STOPPED AT BOT.

ISSUE A WRITE COMMAND

MONITOR BIT 15 OF TC (RCCL)

TIHE FROM GO TO ACCL RESET IS BOT DELRY
ST0

T2. WRITE START:
THIS TEST WILL MERSURE RACCELLERARTION DELAY JUST RS IN

Ti. HOWEVEP THE TIME WILL BE LESS WHEN NOT STARTING
FROM BOT.

W e

ISSUE A KRITE COMMAND

MONITOR BIT 16 OF TC (RACCL)

g}ﬂs FROM GO TO RESEY OF RACCL IS START DELRY
0

T3. HRITE SHUTOOUN.
THIS TEST WILL MEASURE THE TIME FROM EOR (LAST CHRRACTER

HRITTEN ON TAPE) TO THE STARY OF SETTLEDOWN TIME  THIS
ASSURES, 'N PART., R PROPER INTERROCORD GRP

N E Py~

1SSUE R WRITE COMMAND

MONITOR FRAME COUNTER AND BIT 4 OF DS (SDHN)
TINE FROM FC=0 TO RASSERTION OF SDWN IS
T?EPSHUTDOHN TINE

STO

N FL—

Sta 0017

PRGE 15

LCAVE TRPE AT (TS PRESENT POSITION  RSSURE THAT IT IS STOPPED

LERVE TAPE AT ITS PRESENT POSITION  ASSURE THAT 1T IS STOPPED
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681
682
683
684
685
686
687
688
689
690
631
692
693
694
695
6%
697
698
699
700
701
702
703
704
705
706
707
708
709
710
711

02-DEC-77 09 46

T4 HWRITE SETTLEUOWN

THIS TEST WILL MEASURE THE SLOWDOWN TIME  THE TIME

FROM THE START OF SLOWOOWN UNTIL THE TRPE SHOULD

BE STOPPED. THIS IS R PRRT OF THE GAP TIMING IN LOGIC

THE MECHANICAL POSITIONING OF THE TAPE IN THE GRP DISTANCE
WiLL BE MEASURED IN A LATER TEST.

LEAVE TAPE AT 1TS PRESENT POSITION  RASSURE THRT IT S STOPPED
ISSUE A WRITE COMMAND

MONITOR BIT 4 OF DS (SDWN)

TIME FROM SET OF SDWN TO RESET OF SDHN IS THE

g%g;LEDONN DELAY

N FLn—-

TS RERD FROM BOT

THIS HMEASUREMENT 1S MADE EXACTLY AS THE WRITE
MEASUREMENT IN T1  USE THE SAME RECORD THART WAS
HRITTEN IN Ti

REWIND TO BOT
RASSURE TAPE HAS HAD TIME TO COME TO A COMPLETE STOP
READ FORWARD 1 RECORD
MONITOR 81T 15 OF TC (RCCL)
g%?g FROM GO TO RACCL 1S BOT DELRY
}

oM ELIRY—

-

SEQ 0018
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;}% Té RERD START
;}; THIS TEST MERSURES THE SRAME DELAY RS IN T2
716 1 WRITE 1 RECORD, THEN BRCKSPRCE OVER IT, RASSURE TRPE IS STOPPED
717 2 ISSUE R RERD FORWARD OF THE RECORD WRITTEN IN STEP 1
718 3 MONITOR BIT 16 OF TC (ACCL)
719 4 TIME FROM GO TO RESET CF ACCL !S START DELRY
720 5 STOP
221
Z%% T7 RERD SHUTDOWN
ZZH THIS TEST MEASURES THE SAME DELRY RS IN T3
-5
726 1 WRITE 1 RECORD, THEN BRACKSPRCE OVER I7. ASSURE TAPE IS STOPPED
N 2 READ FORWARD THE RECORD WRITTEN IN STEP t
78 J HMONITOR FRAHE COUNT AND BIT 4 OF DS (SDWN).
229 4 TIME FROM FC=RECORD SIZE (LAST FRAME READ) TO SDHUN=1
730 IS THE SHUTDOWN TIHE
731 § STOP
732
733 T10 RERAD SETTLEDOWN.
734
735 THIS TEST MEASURES THE SAME DELAY RS IN Ty
736
737 1  WRITE 1 RECORD., THEN BRCKSPARCE OVER 1T, RSSURE TRAPE IS STOPPED
738 2 RERD FORUARD THE RECORD WRITTEN IN STEP 1
739 3 MONITOR 81T 4 OF DS (SDKN)
740 4 TINE FROM SEY OF SDWN TOQ RESET OF SDUN IS THE
741 SETTLEDOUN DELAY
742 & STOP
743

744
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745
746
747
748
749
760
751
752
753
754
755
756
757
758
759
7ol
761
762
763
764
765
766
767
768
769
770
771
772
773
774
775
776
777
778
779
780
781
782
7€3
784
785
786
787
788
789
790
N
792
793
79%
795
796
797
798

02-DEC-77 09 b

THOZ DRIVE FUNCTION TIMER
T

READ REVERSE START

THIS TEST WILL MERASURE THE START DELAY IN THE REVERSE

DIRECTION

1 WRITE 1 RECORD, ASSURE TAPE IS STOPPED

2 READ REVERSE THE RECORD WRITTEN IN STEP 1

3 MONITOR BIT 15 OF TC (RCCL)

g ;?5PTIHE FROM GO TO RESET OF ACCL IS THE STRAPT TIME

T1Z READ REVERSE SHUTDOWN
THIS TEST WiLL MERSURE THE READ SHUTDOWN IN THE FEVERSE

DIRECTION

1 HWRITE 1 RECORD, ASSURE TRPE IS STOPPED

2 READ REVERSE THE RECORD WRITTEN IN STEP 1

3 MONITOR FRAME COUNTER AND BIT 4% OF DS (SDUN)

4 TIME FROM FC=RECORD SIZE (LAST FRRAME REARD) TO SDKN=1
é?O;HE READ REVERSE SHUTDOWN TIME

5

T13 READ REVERSE SETTLEDOWN.
THIS TEST WILL MEASURE THE READ SETTLEDOWN IN THE PEVERSE

DIRECTION

1 HWRITE 1 RECORD, ASSURE TAPE IS STOPFLD

2 READ REVERSE THE RECORD WRITTEN IN STEP 1

3 MONITOR BiIT & Of DS (SDUN)

4  TIME FROM SET OF SDWN TO RESET OF SDUN IS THE

mn

SETTLEDOWN DELAY
SToP

Ti4. TURN AROUND DELAY-FORWRRD TO REVERSE

THIS TEST WILL MEASURE THE TIME REQUIRED FCR THE TRPE
TO CHANGE DIRECTION,

oV -

=~

LEAVE TAPE AT (TS PRESENT POSITION  RSSURE THRT IT 1S STOPPED

ISSUE R WRITE FORWRARD OF AT LEAST 20 FRAMES
MONITOR BIT ? OF DS (DRY)

HHEN DRY IS ASSERTED (EOR). IMMEDIATELY ISSUE R
READ REVERSE OF THRT RECORD

MONITOR BIT 16 OF TC (ACCL}

TIME FROM GO OF RERD REVERSE TC RESET OF ARCCL 1S
T?EPTURNRROUND TINE

STO

PRGE 17

——

SEQ 0020
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799
800
801
g02C
803
804
805
806
807
208

02-DEC-77 09 Yo

THOZ DRIVE FUNCTION TIMER PRGE 18
T15 TURN AROUND CELAY-REVERSE TO FORWARD

THIS TEST HILL MERSURE THE TIME FS IN Ti14, BUT (N THE
OPPOSITE DIRECTION

WRITE 1 RECORD

RSSURE TRPE IS STOPPED

RERD REVERSE

MONITOR DRY (B8iT 7 OF DS)

WHEN ORY = 1, ISSUE R RERD FORWRRD

MONITOR RACCL (BIT 15 OF T()

TIME FROM GO FORWARD TO ACCL = 1 IS THE TURN AROUND TIME
STOP

MNEUNE D~

SEQ 0021
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815
816
817
818
819
820
821
822
823
824
825
826
827
828
829
8§30
831

832
833
834
835
836
837
838
839
840
841

842
843
84y

8uS
846
Bu?7
848
849
850
851

852
853
354

855
856
85?7
gs8
859
860
861

862
863
864

865
866
867
868
869
870

02-DEC-77 09 46

THO2 DRIVE FUNCTION TIMER PRGE 19

GAP MEASUREMENTS.

THE PREVIOUS THIRTEEN (13) TESTS WERE MEARSUREMENTS OF LOGIC
DELAYS PERFORMED BY THE TMO2 OR TE16 IN ORDER TO ALLOW FOR
PROPER RCCELERRTION AND DECELLERATION OF TAPE ACCORDING TO
THE DESIRED INTERQCORD GARP (. & INCHES) THIS TEST, HOWEVER.
HILL MERSURE THE PHYSICRL SIZE OF THE INTERCORD GRP THRT
EXISTS ON TRPE AS A RESULT OF THE START/STOP TINeS OF

THE CAPSTAN ITSELF. BECAUSE THE INTERRCORD GARP IS

CRERTED BY THO RCTIONS, THE START OF MOTION AND THE

STOP OF MOTION IT IS NECESSARY TO MAKE TWO SEPERATE
MERSUREMENTS. A THIRD MEASUREMENT, MADE ON THE FLY, OF

THE ENTIRE LENGTH OF THE GAP WILL ALSO BE MROE

Ti6. GRAP S12E (STOP HALF)

THIS TEST WILL MERSURE THE DISTANCE TRAVLED BY THE TRPE
;NEH EEOP CYCLE. IN OTHER WORDS. THE DISTANCE INTO
HE IRG.

HRITE 1 RECORD.

RSSURE TAPE 1S STOPPED.

ISSUE A RERD REVERSE OVER THE RECORD

MONITOR THt FRAME COUNT FOR THE FIRST FRAME READ ‘FC = 1)
;ﬂgPTlﬂE FROM GO=1 TO F(=1 IS THE LENGTH OF THE GRP

T17. GRP SIZE (START HALF)

THIS TEST WILL MEASURE THE DISTANCE OF TAPE TRAVEL
DURING STRRT UP.

HRITE {1 RECORD., THEN REVERSE OVER 1T, RSSURE TAPE 1S STOPPED
ISSUE A READ FORKWARD
MONITOR FC FOR F(=1
;{ﬂs FRONM GO=1 TO F(C=1 IS START DISTANCE
0

T20. GAP SIZE CINTERRECORD)

THIS TEST HILL MEASURE THE ENTIRE LENGTH OF THE IRG ON
THE FLG. THE TIME VALUE OF THIS TEST SHOULD NOT BE
EQUAL TO A SUMMATION OF Tie AND T17 DUE TO THE FACT THAT
THE ACCELLERATION AND DECELLERATION CURVES ARE NOT N
EFFECT. THE VALUE HERE SHOULD ACTURLLY BE LESS THRAN THE
SUM OF T16 AND T17

HWRITE 2 RECORDS

READ REVERSE OVER THE SECOND RECORD

MONITOR DRY (BIT 7 OF DS)

WHEN DRY = 1, ISSUE R SECOND RERD REVERSE

MONITOR FRAME COUNT

TIME FROM GO=1 OF SECOND READ REVERSE TG F(=1 IS THE
[LENGTH OF THE GRP

TV E -

M E Lty —

N E =

StQ 0022
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8" 7?7 STOP
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g;g THOZ DRIVE FUNCTION TIMER PRGE 20
g;; T21. GRP CONSISTENCY,

876 NOKW THRT WE HAVE ESTRABL ISHED THRAT THE INTERRCORD

877 GAP IS THE PROPER SIZE, LET US DETERMINE THE CONSISTENCY
878 OF THE GAP UNDER VARIOUS COMMAND EXECUTION TIMES,

879 BY WRITING B SERIES OF RECORDS, ERCH WITH A DIFFERENT
880 DELRY BETHEEN EXECUTION, WE CAN ESTABL !ISH THE CONSISTENCY
881 OF THE GRPS BY RERDING THESE RECORDS RND MONITORING

gg% THE!R INTERRECORD GRPS, ON THE FLY.

884 1 REWIND TRPE TO BOT,

885 2 WRITE ONE (1) RECORD TO GET TAPE OFF BOT

886 3 WRITE SIXTEEN (16) RECORDS WiITH R PROGRESSIVE DELAY
8e7 OF FROM O TO 16 MILLISECONDS (RPPROX) BETWEEN COMMANDS
838 4 BRACKSPACE 16 RECORDS AND ALLOW THE TAPE TO STOP

889 5. RERD FORWRRD (NON-STOP) OVER THESE 16 RECORDS. ERCH
890 TIME MONITORING THE TIME FROM THE END OF RECORD (DRY)
891 UNTIL THE FRAME COUNT NEXT GOES FROM O TO 1 (F(C=1)
892 6. THE TIMES FROM DRY TO FC=1 IS THE GRP TIME AND IT
893 SHOULD REMAIN CONSISTANT FOR ALL RECORDS.

894 7. Stop

895 XX(SEE GTIMTBL IN D2TUG LISTING FOR GAP TIMES)XX

896

897

898 T22. RESERVED FOR FUTURE USExXXxxx

899

900 T23. DATA TIME AT 200 BPi:

901

902 THIS TEST WILL MERSURE THE TIME REQUIRED TO WRITE

203 ONE (1) INCH OF TAPE RT 200 8P

904 BY WRITING A RECORD OF ENOUGH FRAMES TO MOVE

905 THE TRAPE 1 INCH (200 FRAMES)., DATA RATE

906 CAN BE VRRIFIED

907

908 1 REWIND TO BOY AND ALLOW TRPE TO STOP

909 Z HRITE R RECORD AT 200 BPI.

910 3 MONITOR DRY (BIY ? OF DS) FOR ERCH RECORD

911 4. THE TIME FROM FC=FC+1 TO DRY WILL BE THE TIME REQUIRED
912 FOR 1 INCH AT THE SELECTED DENSITY

913 5 STOP

914

915

916 T24. DATA TINE AT 556 BPI:

917 REPEAT STEPS 1 THRU 5 OF T23 AT 556 BPI

918

919 T25. DATA TIME RT 800 BFi:

920 REPEAT STEPS 1 THRU 5 RT 800 BPI

921

922 T26 DATA TIME AT 1600 BPi (PE):

92 REPEAT STEPS 1 THRU 5 AT 1600 BPI

924 XATHIS TEST 1S NOT EXECUTED |F NR2 ONLYXX

925

926
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927
928
929
9230
931
932
933
934
935
236
937
938
939
a1t
M1
M
93
Yy
945
o1
wN?
ol
949
950
951
952
953
954
955
956
957
958

02-DEC-77 09 u4b

TMOZ DRIVE FUNCTION TIMER
T27. ERRSE:
THE ERASE COMMAND WILL CRUSE AN RREAR OF THE THREE (3)

INCHES TO BE DC ERASED IN THE FORWARD DIRECTION,
THIS TEST WILL ASSURE THAT THE PROPER DISTANCE IS

ERRSED.

1. LERVE TAPE AT {TS PRESENT POSITION.

2. ISSUE AN ERASE COMMAND,

3 MONITOR DRY (BIT 7 OF DS)

4. THE TIME FROM GO TO DRY WILL BE THE TIME

w

REQUIRED TO ERRSE J INCHES OF TAPE RAND WILL
g%g%ECT THE DISTANCE. DENSITY IS NOT R FACTOR.

T30. TAPE MARK:

THIS TEST IS RLSO R CHECK ON THE THREE (3) INCH GRP
HHEN R TRAPE MARK IS HRITTEN, R 3 INCH GRP (S
CREATED BEFORE DRTR IS PUT ON TAPE

n

LEAVE TAPE AT ITS PRESENT POSITION

ISSUE R WRITE TAPE MARK COMMAND

MONITOR DRY (BIT 7 OF DS)

THE TINE FROM GO TO DRY WiLL BE THE TIME
REQUIRED TO WRITE THE TM RECORD PLUS THE
3 INCH GHAP

STOP

SEQ 0025

PAGE 21




N 2
DZTUG-B TMOZ/TE16 DRIVE FUNCTION TIMER MRCY11 30(1046) 02-DEC-77 09 48 PRGE 26

CZTUGC P11y

959
960
961
962
963
964
965
966
967
%8
969
970
971
972
973
974
975
976
977
978
979
980
981
982
983
984
985
986
987
988
989
990

02-0EC-77 09 46
TMOZ DRIVE FUNCTION TIHER

T31. TAPE SPEED FORWARD:

THIS TEST REQUIRES THE USE OF AN 800 BPI SKEW TAPE!
THE OPERATOR WILL BE REQUIRED TO MOUNT THE SKEW TRPE
BEFORE EXECUTING THE TEST. THE SKEW TAPE IS THE ONLY
WAY TO ASSURE THAT TAPE 1S MOVING AT THE PROPER SPEED
BECRUSE THE FRLCQUENCY OF FRAMES ON A SKEW TARPE IS
GUARANTEED TO BE RCCURKTE.

RSSURE TAPE IS STOPPED AT B8OT.

ISSUE R RERD FORWARD (800 BPI. NORMAL)

MONITOR FC FOR FC = 800(10)

MONITOR FC FOR FC = 8800(10)

TIME FROM FC = 800 TO FC = 8800 IS THE TIME REQUIRED
FOR TAPE TO TRAVEL 10 INCHES

DIVIDE THE TIME FOR 10 INCHES BY 10.

;¥5PRESULT IS AN RVERAGE SPEED FOR 1 INCH

T32. TAPE SPEED REVERSE:

THIS TEST IS THE SAME RS TEST 31, BUT SPEED 1S
MEASURED IN THE REVERSE DIRECTION

1. ADVANCE TAPE OFF OF BOT.

2 ISSUE R READ REVERSE.

3. REPEAT STEPS 3 THRU 6 IN THE REVERSE DIRECTION
4  STOP.

WNC NEN-

PRGE 22

SEQ 0026
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9N

992

933

994

995

9%

997

998

999
1000
1001
1002
1003
1004
1005
10%¢
1007
1008
1009
1010
1011
1012
1013
1014
1015
1016
1017
1018
1019
1020
1021
1022
1023
1024
1025
1026

fude ¥
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DZTUG-8 THMOZ2/TE16 DRIVE FUNCTION TIMER
02-DEC-77 09 w6

100000
040000
020000
004000
002000
001000
000400
000200
000100

,LORADING AND STRARTING PROCEEDURE

4

,GENERRL REGISTER USAGE.

r

’

4

MACY11 30(1046)

- SHITCH

NLIST NC
LIST Nt
RBS

B 3
02-DEC-77 09.48 PRGE 27

MCALL SCPVEC, SCPREG, SCATCH, STYPE
. TITLE DZTUG-B TMO2/TE16 DRIVE FUNCTION TIMER
.SBTTL STARTING INSTRUCTIONS

LORD PROGRAM USING RBS LORDER

LORD RADDRESS 200
SET SHITCH OPTIONS

PRESS START

RO=RDDRESS OF 'FC' REGISTER (SET BY SCOPE)

R1=ADDRESS OF

'0S’ REGISTER (SET 8Y SCOPE)

R2=RETURN PC FROM TIMER (SET BY ERCH TEST)

R3=INDEX INDICRTING PREVIOUS OSCILLATOR POLARITY (SET BY TIMER)
R4=CONTRINS ‘TICK’' COUNT WHEN TIMER IS RUNNING (SET BY TIMER)
R5=RDDRESS OF CS1 (SET BY SCOPE)

REGISTER SHITCH ASSIGNMENTS

SWis= 100000
SHiu= 040000
SW13= 020000
SWii= 004000
SH10= 002000
SW09= 001000
SKOg= 000400
SHO7= 000200
SWoe= 000100

;HALT ON ERROR

;LOOP SUBTEST

»INHIBIT ERROR TYPE OUT

; INMIBIT SUBTESY ITERRTION

; INMIBIT PUBLICATION OF FUNCTIOM TIMES
;RING BELL ON ERROR

:TYPE LINE ITEM AFTER EACH | "ERATION
+HALT ON TEST SELECTED IN SHO5-SHOO

; CONTINUOUS CYCLE

SEQ 0027
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1027

1028 . 103222000200 R 0000000803 000000000030320000080000000000¢882¢¢
1029 / RCT11 HOOKS

lg§0 . L3P0 0233302230330 0002000000000 00 0000000000000 0¢0¢:¢
1031

1032 000764 $SVPC=.

1033 000040 =40

lggg 000040 000 ORI VE BYTE O +DRIVE & FOR XXDP LORD MEDIUM

1

1036 000041 =41

1037 000041 000 MED'UM  BYTE O + XXDP LORD MeDIUM

1038 ;RSSEMBLE RS R O

1039

1040 000042 =42

1041 900042 000000 HORD O ;LOCATION INDICATOR - AUTOM/MAN MODE
1082 ,ASSEMBLE RS A O

1043

1044 000C4e6 =46

1045 00004e¢ 013ZeM WORD  SENDRD ,SET TO SENDAD IN SEOP

1046

1047 00052 =52

1048 000052 000000 HORD O ; CHRRRCTERISTICS OF PROGRRM

1049 ;SET TORO

1050

1051 0007eu =$SVPC »RESTORE PC

1062

1053 PSPPSR0 00 0000000800300 92308¢0000002000000004
1054

1055
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1056

1057 . 1222222200t Rt 0000 0083000080 0000000¢0 0233000000003 3200800 03¢

1058 . RCT11 MODE INDICATORS

1828 , 2200020000080 0330000000000 000 0080000000808 3003000000000000 04

1

1061 000764 000000 RUTOM: . WORD O ;AUTOMARTIC MODE INDICATOR

1052 000766 000 ACT11M. BYTE O +RACT11 RUTO MODE INDICATOR

1063 000767 000 XX0PM . BYTE O » XXDP AUTOM MODE INDICATOR

1064 000770 000 RODUMPH- BYTE O -ACT11 DUMP MODE INDICRTOR

1765 000771 000 XDuMPM BYTE O . XXDP DUMP MODE INDICRTOR

1056

10e”? 123220000000 00033338330030323302002000222020 0000000004

10n%

-
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1069
1070
1071
1072
1073
1074
107%
1076
1077
1078
1079
1080
1081
1082
1085
1054
1035
1086
1087
1088
1089
1090
1091
1092
1093
1094
1095
1096
1097
1098
1099
1100
1101
1102
1103
1104
1105
1106
11o”
110€
1109

02-DEC-77 09 Yo

MACY11 3J0(1046)

STARTING INSTRUCTIONS

NXTDRVY
1%

NXTSLV

MACRO SCHNMODE

E 3
02-0eC-?7 09 48 PRGE 30

2200033220000 0333220000020 0080800000000 0 0008000000
MRACRO FOR SIZING DRIVES RND SLRVES

IN RUTOMAT IC MODE.

+
+

MOV #-1, DRUNUM
MOV #-1, SLUNUN
MOV #40, 9(SZ

INC DRVNUM

CMP #10. DRUNUM

BNE 2%

JMP FINISH

MOV DRVNUM, &CS2
1ST #(S1

BIT #10000. 9CS2
BNE 19

INC SLYNUM

BNE 19

TST DRVNUM

BNE 1%

TSTB XXDPn

BEG 19

INC SLUNUH

CMP #10, SLUNUM

BEQ NXTDRY

MOV SLUNUN, @TC
BIT #2000. 807
BEQ NXTSLY

BT #140000. 90T
BEQ NXTSLVY

,INIT DRIVE NUMBER
;INIT SLRVE NUMBER

; INIT CONTROLLER

;STEP DRIVE #

;ALL DRIVE TESTED”?
;BRANCH - IF NO

JEXIT

;LORD DRIVE #

; ACCESS DRIVE

- NON-EXISTANT DRIVE?
;BRANCH -~ IF YES

;STEP SLAVE #

,BRANCH IF NOT SLAVE 0O
,DRIVE 07

.BRANCH - {F NO

. XXDP?

;BRANCH - IF NO

;STEP TO SLRAVE #1

-ALL DRIVES TESTED”?
;BRANCH - IF YES

:LORD SLAVE UNIT?
;SLAVE PRESENT?
LBRANCH - |IF NO (SPR=0)
.1S DRIVE R TRAPE UNIT?
,BRANCH (F NO

00T PP ettt PR PPt or st osisetipetoettees

ENDM  SCHNMODE

SEQ 0030
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1121
1132
1133
1134
1135
1136
1137
1138
1139
1140
1141
1142
1143
1144
1145
1146
1147
1148
1149
11566
11561
1162
1153
1154
11565
1156
1167
1168
1159
1160
1161
1162
1163
1164
1165

02-DEC-77 09 4b

000000
00G001
000002
000003
000004
000005
000006
000007
000000
030001
000002
000003
000004
000005

177776
177774
177772
177770
177560
177562
177564
177566

000004
000010

SCTTL
MACRO
JSR
ENOM
MACRO
JSR
ENDM
MACRO
JSR
ENDNM
MACRO
JSR
BYVS
ENDM
MACRO
JSR
ENDN
MRCRO
JMP
ENDN
MACRO
INC
ENDM

SBYTL

RO=%0
Ri=%1
R2:=%2
R3=%3
R4=%y
RS=%5
SP=%6
PC=%?
R10=%0
Rit=%1
R12=%2
R13=%3
Riy=%4
R16=%5

Fo3
02-DEC-77 09 48

STARTING INSTRUCTIONS

MACRO DEF INITIO%S

RESTORE
PC, RESTORE
RESTORE
INPUT

PC.. INPUT
INPUT
REWIND
PC.. REHWIND
99%

REWIND
TIMEON

PC. TIMON

T {HCHK
TIMER(RD)

SETGO
(R5)

PAGE 31 SEQ 0031

.SAVE REGISTERS ON THE STRCK
+RESTORE REGISTERS FROM THE STACK
+GET USER INPUT

+REWIND SLAVE
+BRANCH IF ERPOR ON REHIND

» TURN TIHER ON
;G0 TO TIMER & RETURN ViR R2Z

.SET "GO’ BIY

REGISTER ASSIGNMENTS
.DEFINITIONS AND REGISTER ASSIGNMENTS
. GENERAL REGISTER RSSIGNMENTS

.REGISTER RDORESSES

PSH=
SLR=
PiRQ=
UBRERK=
TKS=
TKB=
TPS=
TP8=

177776 /
177774
17277272 ,
177770 y
177560 ,

177562 .o

177564 ’
177566 ‘

. VECTOR RADDRESSES
ERRVEC=Y .

RESVEC=10

» PROCESSER STATUS WORD

.+ STRCK LIMIT REGISTER (11/40.11/45)

. PROGRAM INTERRUPT REQ (11/45)
»MICRO-BRERK REGISTER (11/45)

- KEYBORRD (SR

KEYBORRD DATA BUFFER REGISTER

, TELEPRINTER (SR

» TELEPRINTER DATA BUFFER REGISTER

. ADDRESS OF ERROR VECTOR

. ADDRESS OF RESERVED INST TPRRP VECTOP
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1166
1167
1168
1169
1170
1121
1172
1172
1174
1175
1176
11"’
117€
1179
1180
111
1152
1183
1184
1185
1186
1187
1188
1189
1190
1191
1192
1193
1194
1195
1196
1197
1198
1199
1200
1201
1202
1203
1204
1205
1206
1207
1208
1209
1210
1211
1212
1213
1214
1215
1216
1217
1218
1219
1220
1221

000014
000014
000014
000020
000024
000030
000034
0C0060
000064
00011y
000240
000244
00C250

172540
000104
177546
000100
177514
177516

172440

000000
000002
0000Q04
000006
000010
000012
000014
000016
000022
000024
000026
030030
000032

000091
000000
000002
000006
000010
000026
000024
000030
000032
000050
000056
00GJ60
000070
000076

TBITVEC=1Y
TRTVEC=1Y4
BPTVEC=14
I0TVEC=20
PFVEC=24
EMTVEC=30
TRAPVEC=JY
TKVEC= 60
TPVEC=6Y
PRRVEC= 114
PIRVEC=240
FPEVEC=244
MHVEC=250

. CLOCK RDDRESS AND VECTORS
PLKCSR= 172540

PLKVEC= 104
LKS= 177546
LKVeEC= 100
LPS= 177514
LPB= 177616

.RH11, THOZ/TE16 REGISTERS
THCS1= 172440

TMOZ 'TE16 INDEX VALUES

CS1= oo
WC= 02
8A= ou4
FC= 06
(S2= 10
DS= 12
ER= 14
RS= 16
DB= 22
MR= VA
DT= 26
SN= 30
TCs 32

SBYTL TMOZ/TElé REGISTER BITS

FHCS1-CS1(R5)
GO=

= 1
NOP = 0
RUDOFF= 2
RUWD= (2}
DRYCLR= 14
WF MK = 26
ERRSE= 24
SPCFWD= 30
SPCREV= 32
WCHKF= 580
WCHKR= 56
WF W0= 60
ROFWD= 70
RDREV= 76

G 3
02-DEC-77 09 48 PRGE 32
REGISTER ASSIGNMENTS

., . RDDRESS
. » ADDRESS
, » ADODRESS
., » RDDRESS
. . ADDRESS
. . ADDRESS
, . RDDRESS
;. RDDRESS
., » RDDRESS
. - RODRESS
, . RADDRESS
. . RDDRESS
. - ADDRESS

+KH11-P
+KW11-L
LP11

'T' BT TRRAP VECTOR
"TRACE' TRRP VECTOR
"BRERKPOINT' TRAP VECTOR
10T TRPP VECTOR

POWER FRIL TRAP VECTOR

EMT VECTOR

TRAP VECTOR

TTY KEYBORRD INT. VECTOR
TTY PRINTER INTERRUPT VECTOR
MR/MF PRRITY ERROR VECTOR
PIRQ VECTOR

FLORTING POINT INT VE(CTOR
MEM MGMT ERROR TRAP VECTOR

. CONTROL STRTUS &1
,BUS RDORESS REGISTER

. FRAME COUNT

» CONTROL STARTUS &2
.DRIVE STRTUS

-ERROR REG #1
:ATTENTION SUMMARY
-DATR BUFFER REG
+MAINTENANCE REG

.DRIVE TYPE REG

. SERIAL NUMBER REGISTEF
- TRPE CONTROL REG

SEQ 0032




0DZTUG-B THOZ/TE16 DRIVE FUNCTION TIMER MACY11 30(1046)
TMOZ/TE16 REGISTER BITS

L2TUGC

1222
1223
122
1225
1226
1227
1228
1229
1230
123
1232
1233
1224
1238
123n

| PO
1238
1239
1240
1241
1242
1243
1244
1248
1246
1247
1248
1249
1250
1251
1252
1263
1254
1255
1256
1257
1258
1259
1200
! 2ol
1200
1263
1264
1265
1266
1267
1268
1269
1270
1271
1272
1273
1274
1276
1276
1277

P11 02-DEC-?7 09 4

000100
000200
000400
001000
002000
004000
020000
Q40000
100000

000000
000001
00C002
000003
000004
000005
000006
000007
000010
000020
CO0040
000100
000200
300400
001000
002000
004000
010000
020000
o4G000
100000

000001
000002
00000y
000010
000020
000040
000100
000200
000400
002000
004030
010000
020000
040000
100000

000001
000002
000004

000020
066100
000200
000400

SC=
,RH(S2-(S2(R5)
DvVO0=
Dvi=
Dv2:=
pvl=
Dvu=
DvG=
Dve=
DV?7=
BRI=
PRT=
CLR=
IR=
OR=
MDPE=
MXF =
PGE=
NEM=
NED=
UPE=
WCE=
DLT=
. RHOS-DS(RS)
SLA=
80T= -
THMK=
10B=
SDUN=
PES=:
SSC=
DRY=
DPR=
EQOT=
WRL =
MOL=
PiP=
ERR=
ATA=
,RHER-ER(RS)
{ILF=
{LR=
RMR=

FMT=
INCVAE=
PEFLR(C=
NSG=

H 3
02-DEC-77 09 48 FPAGE 33

100
200
400
1000
2000
4000
20000
40000
100000

StQ 0033




| 3
D2TUG-B TMOZ/TE16 DRIVE FUNCTION TIMER MRCY11 30(1046) 02-DEC-77 09 48 PAGE Ju

C2TUGL P11

1278
1279
1280
1281
1282
1283
1284
1285
1286
1287
1288
1289
1290
1251
1292
1297
1294
1295
1296
1297
1298
1299
1300
1301
1302
1303
1304
1305
1306
1307
1308
1309
1310
1311
1312
1312
131y
1216
ole
-

02-DEC-77

001000
002000
004000
010000
020000
040000

000100

002000
010000
040000

00C300
000320
000000
0oo400
01000
002900
100000

104400
104000
000004

005730
1727400
177600

000003
000011
000012
030015
000017
000025

09 4o TMO2/TE16 REGISTER BITS
FCE= 1000
(SITH= 2000
NEF = 4000
DTE= 10000
OPI= 20000
UNS= 40000
. RHMR-MR (R5)
0S(= 100
.RHDT-DT(R5?
SPR= 2000
(H?7= 10000
TRP= 40000
. RHTC~-TC(RB)
NORM11= 300
COM11= 320
BP1200= O
8P i1556= D0OO400
BP 1800= 00t100C
PE1600= 002000
ACCL= 100000
INSTRUCTION EQUATES
HLT= TRAP
SCOPE= ENT
TYPE= 107
-MISCELLANEOUS EQURTES
QUTBUF=INIT
FRMCNT= -256
WRDCNT= -128
.ASCII EQUATES
CNTRLC= 3
HT= 11
LF= 12
(R= 15
CNTRLO= 17
CNTPLU= 285

SEG 003y

-OTPUT BUFFER START RT BEG OF PROGRAM

;FRANE COUNTY

-HORD COUNT
.ASCI11 CODE
+ASCI1 CODE
+RASCI{ CODE
ASC11 CODE
-RSC11 CODE
RSCit CODE

FOR
FOR
FOR
FOR
FOR
FOR

CONTROL C ¢ ()
HOR | ZONTAL TRB
LINE FEED
CARRIRGE RETURN
CONTROL 0 ¢ Q)
CONTROL U ¢ U




0ZTUG-8 TMOZ/TElp DRIVE FUNCTION TIMER MACY1] 30(i046)
02-DEC-77 09 u4e

C2TUGC

1318
1319
132C
1321
1322
1323
1324
1325
1326
1327
1328
1329
133
1331
1332
1332
1334
1335
1336
1337
1338
1339
1340
1341
1342
1343
134y
1345
1346
1347
1348
1349
1350
1351
1362
1353
1354
1356
1356
1357
1358
1369
1360
1361
1362
1363
1364
1365
1366
1367
1368
1369
1270
1371
1372
1373

P11

000014
000016
000020
000022
000024
000026
000030
000032
0000 3y
000036

000060
00C0e2

00017

000200
000204

001000

001002
001004

001006
001010
001011
201012
001014
001016
001020

001060
001120
001122
001124
001125
001126
001127
001130
001131
001132
001133
001134

000014
000016
000000
002336
000000
000026
000000
004132
000340
003656
000340
00C060
003612
000340

000176
000000

000200

005067
000137

000500
000600

001000
177570

000000
000000

gooooo

000

0ao
00C000
172440
000000
000020

000020
000000
000000
000
000
000
000
000
000
000
Joo
000
0011136

100600
065730

THO2/TE16 REGISTER BITS
. SETUP TRRP VECTORS

STKPTR=

=TBITVEC

. WORD +2

WORD  HALT
WORD . TYPE
WORD O
WORD  PFVEC+2
WORD  HALT
WORD SCOPE
WORD 340
WORD . HLT
WORD 340

= TKVE(

WORD  TKISR
WORD 340

J

3
02-DEC-77 09 48 PRGE 35

»SET 'T' TRAP TO TIMER ROUTINE

+PRIORITY LEVEL ?7

;SET 10T TRAP TO TYPE ROUTINE

PRIOTITY LEVEL O

»POUER FRIL TRAP TO HALT

;AT PFVEC+2

;SET EMT TRAP TO SCOPE ROUTINE
PRIORITY LEVEL 7

.SET TRAP TRAP TO HLT ROUTINE

+PRIORITY LEVEL 7

» SOFTHARE SWITCH REGISTER LOC 176

=176
SKREG: O

=200

CLR PCNTR
JHP o8 INIT

=500
600

=1000

. PROGRRM TAGS

SHR-

PRFLG
PCNTR

SCPROR
DRYNUN
SLUNUM
SLYPTR
TMBRSE
ATINHE
RTIMTBL

GAPTBL
DELTINM
OCTALOD
GAP.

I TCNT:

TSTNUM
ERFLG

PRGFLG:
UNTFND
TYPFLG
NRZFLG
ASFLG

.BYTE

177570

WORD
HORD

WORD
BYTE

0000 Qo

WORD
HORD  TH(SH
HORD
BLKKW

BLKH
WORD
WORD
BYTE
. BYTE
BYTE
. BYTE
BYTE
. BYTE
BYTE
BYTE
BYTE
EVEN

g ]
o

o

(mm o Yoo fom Jom Nuu Hom Jom J oo e Yo Ny

»SOFTWARE SWITCH REGISTER

, INIT PROGRAM PASS INDICRTOR
;60 TO STARY OF PROGRRM

: STRCK

; SHITCH REGISTER

;PASS INDICATOR
PRSS COUNT INDICATOR

- THOZ DRIVE UNDER TEST

. TE16 SLAVE UNDER TEST

+POINTER TQO SLRVE TABLE (SLVTBL) BELOW

-BASE ADDRESS OF TMO2/TE16 REGISTERS
;CONTRINS 'TICK' COUNT

:ERCH ENTRY CONTRINS TiHE FOR FUNCTION

ENTRIES ARE MALE BY 'SCOPE' ROUTINE

»TIMES RECORDED BY 'GRP CONSISTRNCY® TEST

. VARIBLE DELAY

, CONTRINS GAP & (USED FOR TST 021)
» ITERARTION COUNT

. TEST R

.ERROR FLAG

. PROGRAM FLAG

+UNIT FOUND INDICATOR

» INDICATES |F DRIVE IS NRZ ONLY
»1/0 = YES/NO

SEQ 0035
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0ZTUG-8 TMOZ/TE16 DRIVE FUNCTION TIMER MRCY11 30(1046) 02-DEC-77 09 48 PRGE 36
02-DEC-77 09 46

£2TuGC

1374
1375
1376
1377
1378
1379
1380
1381
1382
1383
1384
1385
1386
1387
1388
1289
1390
1391
1392
1393

P11

001136
001140
001142
001144
001146
001150
001156

001160
001170
001270
001400
001403
001405
001407
001411
001413
001414
O0C141e

030460
031462
03246M4
033466
Q3uy70
000006

000
001160
000010
000100
000110
005015

134

060

C0v

055

40
00aou0
004476
001422

0a0
000
000
000
0ao

THO2/TE16 REGISTER BITS

DIGTRB "0
l|23
“Y5
Il&?
(1] 89
ODIGITS .BLKB 6 ,RESERVE SPACE FOR CONVERTED DIGITS
.B8YTE O ; TERMINRTOR
EVEN
DRVTBL. .BLKB 8 ;R 0/-1 = DRIVE NOT TO BE/TO BE TESTED
SLVUTBL . BLKB &4 ;R /-1 = SLAVE NOT TO GE/TO BE TESTED
i NBUF BLKB 72 TELETYPE INPUT BUFFER
CRLF: .RSCIZ  <CROCLED ;MISCELLRANEOUS RSCI! CHAPACTERS

BKSLSH . ASCIZ
ECHO .AsSC1Z '0°
BELL. .ASCIZ <7
DASH . AsC12 -
SPRCEZ: ASCHI ' °
SPARCE RSCiZz ' °
ANGTAB. ARSCIZ "> (HD
EVEN

SEQ 0036




DZTUG-8B THO2/TE16 DRIVE FUNCTION TIMER

CZTUGC

1394
1395
1396
1397
1398
1399
1400
1401

1402
1403
1404
1405
1406
1407
1408
1409
1410
1411

1412
1413
W14
1415
1416
1417
{418
1419
1420
1421

1422
1423
1424

1425
1426
1427
1428
1429

P11

001422
001426
001432
001436
001442
001446
0C1452
001456
001462
001466
001472
001476
001502
001506
001512
001516
001522
001526
001532
001536
001542
001546
001552
001556
001562
001566
001572

02-0EC-77 09 46

000000
036050
001666
001572
002506
007164
00C500
000721
002506
000500
000562
002506
003206
003206
002412
Q02234
002710
002544
000000
004552
004540
004540
gou4716
023564
02440y
004 336
004336

000000
035230
001546
001522
001452
006344
Q004 0y
000651
Q01452
000404
000512
001452
002056
002056
001666
061522
202532
002330
000000
004406
004374
004374
004552
023254
024074
004172
oo4172

MACY11 30(1046)

L

TIME SPECIFICRTION TRBLE

SBYTL TiME SPECIFICAT
»THE BELOW TRBLE CONTAINS THE S

» MICROCESONDS.

» MICROSECONDS

. FORMART |

’

STIMTBL.

)
WORD

WORD

. HORD
. HORD

WORD
WORD
WORD

. WORD

HORD
HORD
HORD
WORD
WORD
WORD
WORD
HORD
WORD
WORD
WORD
WORD

. HORD
. HORD

WORD
HORD

. HORD

- NOTE

HORD
HORD
HORD

TEST 31 AND 32

NOTE THAT WHEN T
(BY APPENDING R O

MAX, MIN

0.0

15400. . 15000
00950. . 00870.
00890. , 00850.
01350. . 00810
03700. , 03300.
00320. , 00260.
00465. , 00425.
01350. ., 00810.
00320. , 00260.
00370. . 00330
01350. . 00810.
01670. ,01070.
01670. . 01070.
01290. . 00950.
01180. ., 00850
01480. . 01370.
01380. . 01240.
0.0

02410. . 02310
02400. . 02300.
02400. . 02300
02510. . 02410.
10100 . 09900.
10500. . 10300
02270. .02170
02270. . 02170

{ON
PEC!
;HE

3
02-DEC-77 09 48 PRGE 37

TRBLE
r

+TIME IN MS

N

L&)
NN N
sy o Om
LN L TN 10D

)
i b O \L) wn == OO
mn

FULLONW
- 3 ) -

[}

£~

e War %A M Ne vy e v e N e W N e B N BN

o
=000 1 noc‘oemo\rq

t 1O
BN

e W

~
]

;101.0-99.0

NELEE WF=ROO W

~n

.106.0-103 0

;22.7-21.7
;22 7-21 7

FUNCTION

WRITE FROM BOT

WRITE START

KR ITE SHUTDOWN
WRITE STLDOKN
READ FROM BOT

READ STRART

READ SHUTDOWN
READ SETTLEDOUN
RD REV START

RD REV SHTDUWN
RD REV STLDUN
TRN RND DLY F-R
TRN RND DLY R-F
GAP SIZE STOP
GRP SIZE STRT
GAP SIZE INTER
GAP CONS | SANCY

ouMny

OAT TIME 200BPI
DAT TIME 556BP I
DAY TIME 800BP I
DAT TIME 1600PE

ERASE

HRT FILE MRRK
RERD 1" TAPE
RD REV 1" TRPE

REQUIRE PRERECORDED 800BPI SKEW TAPE

IED FUNCTION TIMES IN TENS OF
S ARE TYPED THRT THEY ARE TYPED (N

TEST #

TST001

TST002
TST003
TSTOO4

TST005
TST006
1S1007
TSTO10
TST011

TST012
TST013
TSTO14
TST015
TST016
TST017
TST020
TST021
157022
TST1023
TSTO24
TST025
TST026
TST027
TST030
TST031
TS1032

SEQ 0037




DZTUG-8 TMOZ/TE16 DRIVE FUNCTION TIMER

C2ZTUGC

1430
141
18432
1433
1434
1435
1436
1437
1438
1439
1440
141

18442
1443
144y
1uusg
1446
1447
1448
1449
1450
1451

1462

P11

001576
C01602
001606
001612
001616
001622
001626
001632
001636
001642
001646
001652
001656
001662
001666
001672

02-DEC-77 09 46

002602
002652
002734
002734
0027 34
002652
002652
002652
002532
002532
002532
002532
002532
002532
002532
002532

002412
002506
002532
002532
0024 24
002260
002260
002260
002260
002260
002260
002260
002260
002260
00226C
002260

n 3
MRCY1t1 30(1046) 02-DEC-77 09 48 PRGE 38
GAP TIME SPECIFICATION TRBLE

SBYTL GAP TIME SPECIFICATION TRBLE

+TH!S TRBLE CONTRINS THE GAP SIZES (IN TENS OF MICROSECONDS) FOR EARCH
+OF THE 16. GRPS RECORDED BY THE GRP CONSISTANCY TEST (TSTOZ1)

-NOTE:- GRP &'S RRE IN OCTAL.

. WORD  MAX.MIN(10) TIME IN MS(10) GRP &

GTIMTBL WORD 0O1410..,01290. 14.1-12. 9
. HORD  01450. . 01350. ;14.5-13. 6
WORD  01500. . 01370. ;15 0-13.7
. WORD  01500..,01370. ;156.0-13. 7
. WORD  01500. ., 01300. :15.0-13. 0
WORD  01450.,01200. :14.5-12. 0
. HORD  01450.,01200. ;14.5-12.0
. WORD  01450. ,01200. ;14.5-12.0
.WORD  01370..01200. :13.7-12. 0
WORD  01370..01200. :13.7-12.0
. WORD 01370 ., 01200. 13.7-12.0
. WORD  01370.,01200. :13.7-12.0
WORO  01370..01200. :13.7-12. 0
.HORD 01370 .01200. ;13.7-12.0
HORD  01370..01200. ;13.7-12 0
WORD 01370 .01200 ;13.7-12 0

GRP-0
GRP-1
GAP-2
GAP-3
GAP-4
GAP-5
GRP-6
GAP-7
GAP-10
GAP-11
GRP-12
GAP-13
GAP-14
GAP-15
GAP-16
GAP-17

DELRY IN MS(1Q)

MS

(1 1
MS
M3
MS

e e QO NN E NN =D
Q00000000
pm 4
W

EFLUN—-O

SeEQ 0038




DZTUG-B TMO2/TE16 DRIVE FUNCTION TIMER

C2TuGC

1453
1464
1455
1456
1457
1458
1459
1460
1461

1462
1463
1464
1465
1466
1467
146%
1469
1470
w71

1472
1473
1474

1475
1476
1477
1478
1479
1480
1481

P11

001676
001700
001702
001704
001706
001710
001712
001714
001716
001720
001722
001724
001726
001730
001732
001734
00173¢
001740
001742
001744
001746
001750
001752
001754
001756
001760
001762

02-DEC-77 09 46

000000
015405
015427
015447
015471
015515
015837
015556
015600
015623
01E645
015672
015721
015752
016003
016031
016060
016110
000000
016133
016157
016203
016227
016254
016276
010321
016343

N 3
Hesvy11 30(1046) 02-DEC-77 09:48 PAGE 39

TEST HERCER POINTERS
.SBTTL TEST HERDER POINTERS

. THE BELOW TRBLE CONTAINS POINTCRS TO ERCH TEST'S DESCRIPTOR

NARMPTR: .WORD O
.WORD R TOO1
. WORD R T002
.WORD  R.T003
. WORD  R. TOOM
.WORD  R. T005
. WORD  R. 7006
. WORD R, 7007
.WORD  A. 7010
.HORD  A.TO11

WORD R.TO12
.WORD R.TO13
.HORD R. TO14
.HWORD  A.TO15

WORD A. TO16
. HWORD  R.TO17
. WORD  A.T020

WORD  A. TO21

WORD O
.HORD  A. 1023
.WORD  A.TO24
.HORD  R. 7025
. HORD  A. 7026

HORD  A. 7027

WORD R.T030

WORD  A. T03t

WORD  R.TO032

;DUMMY TEST

SEQ 0039




DZTUG-8 TMDZ/TE16 DRIVE

CZTUGC

1482
1483
1484
1485
1486
1487
1488
1489
1490
1491
1492
1493
1494
1495
1496
1497
1498
1499
1500
1501
1502
1503
1504
1505
1506
1607
1508
1509
1510
1511
15612
1613
1514
1515
1516
1517
:518
1519
1620
1521
1622
1523
1524
1625
1626
1527
1628
1529
1530
1531
1532
1533
1634
1535

P11

co01764
001766
001770
001772

001774
002002
002004
002012
002020
002026
002030
002034
002040
002044
002050

002054
002060
002066
002072
002100
002106
002110
002112
002120
002122
002130
002134
002142
002144
002146
002154
002156
002164
002166
002172
002174
002200
002204
002210
002216
002224
002230
002232
002234
002242
002244

02-0eC-77

000000
000000
0C0000
000000

022767
001120
01€767
042767
022767
001106
000004
00000M
017702
004767
Coo00y

005067
012767
004767
042767
122767
001001
000751
122767
001012
012767
004767
022767
001034
0004 37
122767
003004
122767
002003
000004
000746
006367
006367
006367
142767
166767
005367
001756
000715
016777
000740
000207

FUNCTION TIMER

09- 46

000176

175652
177600
000007

016365
016372
176734
000564
0te401

177706
000007
000154
177600
000025

600015
000200
000230
000007
000060
000067
Otedtt
1727566
177562
177556
000060

177542
177540

177526

176776
177752

177744
177736

177702
177664
177656
177644
177642
177626

177610
177600

177546
177542

176536

B &
MACY11 30(1046) 02-DEC-77 09 48 PRGE 40
TEST HERDER POINTERS

CKSHR

CNTLU

1

38
29

8S
4$

5%
6%

7%
out

’E?EEECS?}ZCH REGISTER ROUTINE CHECKS FOR G TO ALLOW CHANGING
:CALL IS BY WAY OF JSR PC.CKSWR
. LOCATIONS USED.

TIB: .WORD O
TEMPST. .HORD O
COUNT- . WORD O
ROSW. .HWORD O
CHP #SHREG, SHR
BNE ouT

MoV TKB, T18
BiC %177600. 718
CHpP #7.718

BNE ouT
TYPE,L. CNTG

TYPE.L SHR

MoV OSHR, R2
JSR PC, TYPOCT
TYPE, L. NEW

CLR TENMPST
MOV %7.COUNT
JSR PC.TTIN
8IC $177600. 718
CMPB #25.718
BNE 28

BR CNTLU

(MPB #15. T8
BNE - 4%

MoV %200, ROSH
JSR PC. TCRLF
CMP #7. COUNT
BNE 78

BR ouT

CHP8 860, TIB
BGT 5%

CHPB 867.Ti8
8GE 6%

TYPE.L QUEST

BR 39

ASL TEMPSY
ASL TEMPST
ASL TEMPSTY
BICB #60.118
BISB T18, TEMPST
DEC COUNT

BEQ 5%

BR 19

Mov TEMPST, aSHR
BR 8%

RTS PC

»SOFTHARE SWITCH REG PRESENT
+NO, GET ouTt

;AND STRIP OFF
- THE GARBAGE

S IT R C G

;60 RERD R CHARACTER
»STRIP OFF GRRBAGE
;IS IT R U?

+BRANCH IF NOT

. START OVER

A8 1T A <CR>?
:BRANCH IF NOT

;ECHO 1T WITH <L
;HRS |T FIRST CHARACTER

;CHANGE SHR [F NOT FIRST ONE
,GET OUT

;START OVER IF NCT LEGAL CHRRACTER

+OET NITTY-GRITTY

.ONLY WANT & DIGITS

» CHANGE SWITCH REGISTER CONTENTS

SEQ 0040




0ZTLUG-8 TMOZ/TE16 DRIVE

C2TUGC

1536
1837
1538
1539
1540
1541
1542
1543
1544
1545
1546
16547
1548
1549
15850
1551
1662
1653
1554
1555
1556
1657
1558
1569
1560
1561
1562
1563
1564
1565
1566
1567
1568
1569
1570
1671
1572
1673
1574
1578
1576
1577
1678
1579
1580
1681
1582
1583
1584
1585
1586
1587
1688
1589
1590
1591

P11

002246
002252
002256
002262
002266
002272
002274
002302
002306
002310
002316

002320
002321
002322

002323
002324
002326
002330
002331
002332

002336
002340
002344
002352

002356
002362
002364
002370
002374
002376
002402
002404
002406
002410
002412
002414

002416
002422

02-DEC-77

005067
005067
005067
005267
105767
100375
016767
105767
100375
116767
000207

00001
000
002
000

000
177564
177566

000

000
005015
002336

010046
017600
062766
105067

105767
001410
000004
105767
100006
005067
000207
112046
001003
0057Zo
012600
000002

122716
001445

FUNCTION TIMER

09 46

175306
175304
177502
175272
175266

175262
175256

177450

000

000002
000002
177753
177742

002332
177376

177370

000011

177462

175250

000002

C 4
MRCY11 30(1046) 02-DEC-77 09:48 PRGE 41

TEST HERDER POINTERS

SEQ 0Q0u1

+TTY RERD SUBROUT INEXXXXXXXXXX

TTIN: CLR
CLR
CLR
INC
TSTB
BPL
MOV
TSTE
BPL
MOVB
RTS

. SBYTL
SBTTL

TTINI:

TTINZ

-»CALL- TYPE

;o MESRDR

.- TAGS USED BY THE TYPE ROUTINE
SHT=11

SNULL. .BYTE OC

SFILL BYTE 2

STPFLG BYTE O

STKFLG BYTE O

STPS: HORD 177564

STPB. . WORD 177566

SCHRARCNT- BYTE O

SCNTRLO BYTE O

SCRLF ASCIZ <165<12>
EVEN

TYPE. MOV RO, - (SP)
MOV 82(SP).RD
RDD %2, 2(SP)
CLRB SCNTRLO

TYPE1  TSTB SCNTRLO
BEG TYPEZ

TCRLF  TYPE.,SCRLF
TSTB ROSH
BPL TYPES
(LR RUSH
RTS P(

TYPEZ2  MOVB (RO)+, - (SP)
BNE TYPEY
TST (SP)+

TYPES MOV (SP)+, RO
RV

TYPEW  CMPB #9HT, (SP)
BEQ 9%

TKS

TK8

T8

TKS

TKS
TTINt
TKB, T8
TPS
TTIN2
Ti8, TPB
PC

PROGRAM SUBROUTINES

TYPE SUBROUTINE
»»ROUTINE TO TYPE RSCI| MESSAGE MESSRGE MUST TERMINATE WITH A 0 BYTE
.- THE ROUTINE WILL INSERT R NUMBER OF NULL CHRRRCTERS RFTER R LINE FEED

.+ TRAP TYPE INSTRUCTION
,»MESARDR IS FIRST ADDRESS OF ASCIZ STRING

BELOW

. HORI1ZONTAL TRSE

»» CONTRINS NULL CHRRRCTER

.. CONTRINS # OF FILLER CHARRCTERS

»» CONTRINS TELEPRINTER RVRILABLE FLAG
»»,0/377 = RVRIL/NOT RVAIL

.. CONTRINS KEYBORRD RVRILRBLE FLRAG

., RDDRESS OF TLEPRINTER STATUS REG:STER
, - ADDRESS OF TELEPRINTER DATR BUFFER
» - CONTRINS & OF CHRRS TYPED

. CONTRINS CONTPOL O CHRR CIF TYPED)

»» SRVE RO
,.GET MESSRGE RDDRESS
. - RDJUST RETURN PC

;. BRANCH IF CONTROL Q¢ 0O) URSN'T TYPED

» TYPE (CRYCLF

. »PUSH CHRRACTER TO BE TYPED ONTQ STRCK
.»BRANCH |F NOT THE TERMINRTOR

..POP TERMINRTOR CHRR OFF THE STRCK
»»RESTORE RO

. RETURN TO CALLER

,»BRANCH |F HORIZONTAL THE “HT>




DZTUG-8 TMOZ2/TE16 DRIVE

C2TUGC

1592
1593
1594
1595
1596
1597
1598
1599
1600
1601
1602
1603
1604
1605
1606
1607
1608
1609
1610
1611
1612
1613
161y
1615
1616
1617
1618
1619
1620
1621
1622
1623
1624
1625
1626
1627
1628
1629
1630
1631
1632
1633
1634
1635
1636
1637
1638
1639
1640
1641
1642
1643
1644
1646
-3 1)
1647

P11

002424
002430
0024 34
002436

002442
002446
Cco2450
002454

002456
002462
002464
002472
002474
002502
002510
002512
002516
002520
002526
002530
00253y

002536
002542
002546
002554
002556
002560

002562
002564
002566
0025/0
002572
002574
002576
002602

002604
002610
002612
002614
002616
002620
002622
002624

02-DEC-77

004767
122726
001350
016746

105366
002770
004767
000772

106777
100375
122737
001403
116677
122766
001003
106067
000406
122766
002002
105267
000207

112716
004767
132767
001372
105726
000670

010546
010446
0i034e
010246
010146
010046
016646
000297

012666
012600
012601
012602
012603
012604
012605
006207

FUNCTION TIMER

09 ue

000026
000012

177656

000001
000002

177642
000017

000002
000015

177612
0000172
1776574

100040
127710
000007

000014

COCO1u

002331

177624
000002

noaaez2

177664

MACY11 30(1046)

D &
TYPE SUBROUTINE

02-DEC-77 09 48 PRGE 42

»» TYPE CHARACTER

.+ CHECK If CHRARACTER WAS R LINE FEED
»»BRANCH IF NOT LINE FEED

.+ GET # OF FILLERS REQUIRED AND FILLER
»» CHRRRCTER

»DECREMENT FILLERS REG COUNT
»ERANCH IF NO MORE FILLERS RRE REQUIRED
»+» TYPE FILLER CHARACTER

;+HWAIT FOR OUTPUT DEVICE

. CHECK IF CONTROL O WRS TYPED

;- STOP TYPING MESSAGE IF O HWAS TYPED
»» OUTPUT CHARACTER

,+BRANCH IF NOT (CR>

. CLERR CHRARRCTERS TYPED COUNT
; BRANCH IF <LF> OR "NULL'
.+ INCREMENT CHARACTER TYPED COUNT

;. LORD 'SPACE"’

.. TYPE 'SPRCE’

.. TYPE SPRCES UNTIL R MULTIPLE

.. 0F 8 CHRRACTERS HAVE BEEN TYPED
., POP SPRCE

++»GET NEXT CHRRACTER

»SAVE REGISTERS ON THE STRCK

JSR PC.5%
3% (rPB $12, (SP)+
BNE TYPEL
MOV $NULL ., -(SP)
4s DECSB 1(SP)
BLT 39
JSR PC.5%
BR 49
5% TSTB 9%TPS
BPL -4
(MPB $17, 98SCNTRLO
BEQ 6%
MOVB 2(SP).d%7TPB
6% LMPB #1656, 2(SP)
BNE 4
CLRB SCHRARCNT
BR g%
I (HPB 812, 2(SP)
BGE 89
INCB SCHARCNT
8% RTS PC
, . HORIZONTRL TRA8 <(HT> PROCESSER
ag MOVB #40, (SP)
108 JSR PC.%%
B1TB 87, SCHRRCNT
BNE 109
TST8B (SP)+
BR TYPE1
, SUBROUTINE TO SAVE GENERAL REGISTERS ON THE STRCK
,CALL  SAVE
SRVE MOV RS, -(SP)
MOV R4, ~(SP)
MOV R3. -(SP)

MOV R2, - (SP)
MoV R1, -(SP)
MOV RO. - (SP)

»GET RETURN PC
. RETURN

» SUBROUTINE TO RESTORE GENERARL REGISTERS FROM THE STRCK

; CALL

Hov 14(SP), - (SP)
RTS PC
RESTORE

RESTORE: MOV (3P)+,14(SP)
MOV (SP)+.R0O
MoV (SP)+, R1
MOV (SP)+,R2
HOV (SP)+,R3
MoV (SP)+.RY
MoV (SP)+,R5
RTS PC

-MOVE RETURN PC
»RESTORE REGISTERS

, RETURN

. SUBROUTINE 7O CONVERT QCTAL DRTA TO ASC |

SEQ 0042




DZTUG-B TMOZ2/TE16 DRIVE FUNCTION TIMER

C2TUGr

1648
1649
1650
16561
1662
1663
16564
16565
1656
1667
16568
1659
1660
lo61
1662
1663
lobld
1665
1666
1667
1668
1669
1670
1671
1672
1673
1674
1675
1676
1677
1678
1679
1680
1681
1682
1683
1684
1686
1686
1687
1688
1689
1690
1691
1692
1693
1694
1695
1696
1697
1698
1699
1700
1701
1702
1703

P11

002626
002632

002634
002640
002640
0026+4
002650
002652
002654
002656
002660
002664

002666
002670
002672
00267y
002676
002702
002706
002710
002712
002714
002720
002722
002726
002726
002732

0027 34
002740

002742
002746
002746
002752
002754
002760

02-DEC-77 09 46

110667
000402

105037

004767
012704
005003
010201
006302
006103
012?700
Coo40Y

006302
006103
005301
001374
01270
116324
005003
005300
001365
105737
001002
000004

004?767
000207

110637
000402

105037

004767
005300
012704
005003

176300

001132

177716
001150

000C06

400003
00113

001132
001150
177652

0ot132

001132
177610
001150

E
MACY11 30(1046)
TYPE SUBROUTINE

M
02-DEC-77 09 48 PRGE 43

;HMOVE NUMBER TO RZ
SET DO NOT TYPE FLRAG

OCTAL YO RSCIt & TYPE ROUTINE

- SUBROUTINE TO CONVERT OCTAL NUMBER TO RSCI| AND TYPE (T OUT

CALL MOV NUMBER, R2
. JSR PC., CNVOCT
CNVOCT  MOVB SP, TYPFLG
BR CNVTO
. SBTTL
. CALL MOV NUMBER, R2
. JSR PC, TYPOCT
TYPOCT C(LRB JRTYPFLG
CNVTO

JSR PC,. SRVE
MoV $0DIGITS, RY

CLR R3
MOV RZ,R1
1¢ ASL R2
ROL R3
MoV #6. RO
BR 3%
A ASL R2
ROL R3
DEC R1
BNE 28
3% MOV #3.R1
HOVB DIGTRB(RI). (R4)+
CLR R3
DEC RO
BNE 29
TST8 S#TYPFLG
BNE 4s

TYPE.ODIGITS

JSR PC. RESTORE
RTS PC

4s

;PUT & IN R2
; CALL ROUTINE

»SET TYPE FLAG

»SAVE REGISTERS ON THE STACK
;SET PTR TO OUTPUT

;R3 WILL CONTRIN OCTRL DIGIT
+GET # TO BE TYPED

;SHIFT &

;SET DIGIT COUNTER

;SHIFT # 3 PLRCES LEFT

;SET SHIFT COUNTER
;MOVE RSCII EQUIV TO OUTPUT

;DECREMENT DIGIT COUNT
;GET NEXT DIGIT
;BRANCH 1IF RSCIY 1S
-NOT TO 8t TYPED

-RESTORE REGISTERS FROM THE STRCK

,SUBROUTINE TO CONVERT OCTAL DATR TO DECIMAL ASCLI

-MOVE NUMBER TO RZ

»SET DO NOT TYPE FLARG

OCTAL TO DECIMAL & TYPE ROUTINE

,THIS ROUTINE CONVERTS AN OCTRAL & TO DECIMAL RSCil RND TYPES T OUT

. CALL MOV NUMBER, R2
, JSR PC. CNUDEC
CNJYDEC NOvB SP, 9#TYPFLG
BR CNVTD
. SBTTL
.CRLL MOV NUMBER, R2
, JSR PC, TYPDEC
TYPDEC: CLRB S8 TYPFLG
CNYTD
JSR PC.. SAVE
CLR RO
MoV R0DIGITS, RY
19 (LR R3

;PUT 8 IN R2
;CALL ROUTINt

»SET TYPE FLAG

» SHVE REGISTERS ON THE STRCK

;RO IS INDEX TO DECIMAL CONSTANT
»SET QUTPUT PTR

+RI CONTRINS DECIMAL DIGIT

SEQ 0043




DZTUG-8 TMO2/TE16 DRIVE

C2TUGC

1704
1705
1706
1707
1708
1709
1710
1711
1712
1713
1714
1715
1716
1717
1718
1719
1720
1721

1722
1722
1724
1726
1726
1727
1728
1729
1730
1731

1732
1733
1734
1735
1736
1737
1238
1739
1740
1741

1742
1743
1744
1748
1746
17247
1748
1749
1750
1761

1762
1763
1754
1765
1756
1757
1758
17589

P11

002762
002766
002770
002772
002774
003000
003004
003010
003014
003016
003022
003026
003030
003034
003034
003040

003042
003044
003046
003050
003052
003054

003056
003060
003062
003064
003066
003070
003074
003100
003104
003110
003114
003120
003124
003130
003134
003140
00314y
003146
003150

02-DEC-77

166002
103402
005203
000773
066002
116324
062700
005760
001361
112724
1057237
001002
00Co0u

aou?76?
000207

023420
001750
000144
00012
000301
000000

010246
010346
006302
006302
010203
000004
016302
004767
000004
016302
004767
000004
000004
013702
004767
000004
012603
012602
006207

FUNCTION TIMER
09 ve

003042

J03042
001136
000002
003042

000060
001132

001150
177544

015365
001422
177636
001411
00142y
177622
001416
015375
001016
177602
001400

Fou
MACY11 30(1046)

29 suB DCONST(RD),R2
8LO 39
INC R3
BR 2%
3% RDD DCONST(RO).R2Z
MOvB DIGTAB(RI), (R4)+
ROD %2,R0
TST DCONST(RO)
BNE 19
MOVB 8'0, (R4)+
TSTB JNTYPFLG
BNE 4%
TYPE.ODIGITS
4s
JSR PC. RESTORE
RTS PC
DCONST  WORD 10000
. WORD 1000
WORD 100
WORD 10
HORD 1
WORD O
SBTTL

02-DEC-?77 09 48 PAGE
OCTAL TO DECIMAL & TYPE ROUTINE

"

+SUBTRACT DECIMAL CONSTANT UNTIL
. INPUT & GOES NEGRTIVE
;KEEPING TRRCK OF SUBTRACTIONS

-ADD BACK CONSTANT WHEN NEGATIVE
;MOVE RSCII EQUIVILENT

+NEXT CONSTANT

;UNTIL ALL CONSTANTS DONE

;LAST DIGIT IS O
+BRANCH IF RSCII IS
;NOT TO BE TYPED

;RESTORE REGISTERS FROM THE STACK

; TERMINRTOR

TYPE SPECIFIED TIMES ROUTINE

- THIS SUBROQUTINE OUTPUTS THE TIME SPECIFICATIONS FOR THE TEST
.AND RALSO THE RCTUAL TiME RECORDED (ATIME)

.FORMRT OF LINE TYPED
- RANGE = <ARRARRR-B8BB8BEBA>

- HHERE.
-CALL  MOvB TEST NUMBER,RZ
. MoV STIME, SEATINE
, JSR PC. QUTSPC
QUTSPC MOV RZ, -(SP)

MoV R3, - (SP)

ASL R2

ASL R2

HOV R2,R3

TYPE.L RNG

MOV STIMTBL(RP3), P2
JSR PC. TYPDEC
TYPE. DASH

MOV STINTBL+2(R3).RZ
JSR PC. TYPDEC
TYPE, ANGTAB

TYPE. L. ACT

MoV OIARTINME. . R2

JSR PC, TYPDEC
TYPE, CRLF

MOV (SP)+,R3

MOV (SP)+.R2

RTS PC

SBTTL

RCTUAL =CCCCCC

ARARRAR S HAXIMUM TIME FOR TEST (STIMTBL(TSTNUMXY))
B88BBBB 1S MININMUM TIME FOR TEST (STIMYBL(TSTNUMX4+2))
CCCCCC 1S ACTURL TIME RECORDED BY TEST (RTIME)

-LORD TEST NUMBER

;MOVE TIME TO ATINE

.SAVE RZ & R3 ON THE STRCK
LHULTIPLY TEST ® TIMES Y4

.TO FORM INDEX INTO STIMTBL
-R3 CONTRINS INDEX INTO TRBLE

+BET MRXIMUM SPEC TiNt
» CONVERT TO DECIMARL & TYPE

+GET MINIMUM TIME
- CONVERT TO DECIMAL & TYPE

.GET ACTURL TIME
» CONVERT TO DECIMAL & TYPE

, RETURN

TYPE GRP TIMES SUBROUTINE

SEQ 004y




—

C2TUGC

1760
1761
1762
1763
1764
1765
1766
1767
1768
1765
1770
1771

1772
1773
1774
17785
1776
1277
1778
1779
1780
1781
1782
1783
1784
1785
1786
1787
1788
1789
1790
1791

1792
1793
1794

1795
1796
1797
1798
1799
1800
1801

1802
1803
1804
1805
1806
1807
1808
1809
1810
1811

1812
1813
1814

1815

Pt

003152
003154
003156
003162
00316M4
003166
003172
003176
003202
003206
003212
003216
003222
003226
0032132
003236
003242
003246
003252
003256
003260
003262

002264
003264
003270
003274
003300
003302
003306
003312
003314
003316
003322
003326
003330
00333y
003336
003340
003342
00334y
003344
003380

0ZTUG-B TMO2/TE16 DRIVE

02-0eC-77

010246
010346
116703
006303
006303
00COo0u
016302
00N?267
000004
016302
004767
000004
000004
Cc13702
004767
000004
113702
004767
000004
012603
012602
000207

004767
012700
012701
005011
005061
122710
00141y
112002
042792
012703
006311
006161
005303
001373
050211
000761

004767
00020’

FUNCTION TIHER
09 ue

175742

015365
001576
177540
Q01411
001600
177524
001416
015375
001016
177504
015054
00112y
177362
001400

177272
001270
001122
000002
000015
1772720
000003

0000ac

7723M

G

MACY11 3C(1046) O02-DEC-77

Y
09. 48 PRGE 45
TYPE GRP TIMES SUBROUTINE

»THIS SUBROUTINE |S USED YO TYPE THE SPECIFIED GRP SIZES (RECORDED IN

. TST021)
+RANGE VIR THE HLT ROUTINE (HLT+2)
.CALL  MOVB #GRP, GAP
, MOV RTINE,RTINE
. JSR PC, QUTGRP
OUTGRP MOV R2.-(SP)
MoV R3,-(SP)
MOvB GARP, R3
RSL R3
RSL R3
TYPE. L. RNG

MOV GTIMTBL(R3), R2Z
JSR PC, TYPDEC

TYPE, DRASH

MoV GTIMTBL+Z(R3).R2Z
JSR PC. TYPDEC

TYPE. ANGTAB

TYPE.L. ACT

MOV o8RTINE, R2

JSR PC, TYPDEC

TYPE. E. GAP

Move o#GAP, R2Z
JSR PC. TYPOCT
TYPE. CRLF

MOV (SPI+.R3
MOV (SP)+,R2
RTS PC

. SBTTL

IT IS CALLED BY THE GNPOK ROUTINE (F THE GRP SIZE IS OUT OF

,LORD GRP & INTO GRP

+LORD ACTURL TIME (NTO RTIME
»SRVE RZ AND R3

+GET GAP #

;GET MAX TIME
: CONVERT TO DECIMAL & TYPE

»GET MIN TIME
; CONVERT TO DECIMRL & TYPE
:TYPE <

+GET ACTUARL TINE
;CONVERT TO DECIMAL & TYPE

;GET GAP &
-TYPE GRP &

+RESTORE R2 AND R2

RSCit TO OCTAL CONVERT SUBROUTINE

. SUBRQUTINE TO CONVERT RSCi! DRTAR TO OCTAL. (ONVERTED OCTAL DARTA

1S LEFT IN OCTALO <15-00>

CNVYTRO
JSR PC. . SAVE
MOV % INBUF . RQ
Hov RO0CTALO. R1
CLR (R1)
CLR 2(R1)

1% CHPB $CR. (RD)
BEQ 39
MOvB (RC)+,R2
BiC #1772770.R2
MOV #3.R3

g ASL (R1)
ROL 2(R1)
DEC R3
BNE %
BIS RZ, (RD)
BR 1%

38
JSR PC, RESTORE
RTS PC

SBYTL

- SRVE REGISTERS ON THE STRCK
;SET PTR TO RSC1| DRTA

.GET RODRESS OF OCTAL DRTR
»CLERAR QUT OLD OCTAL DRTA

. {CR> TERMINRTES INPUT

.GET "OCTAL' DRTA
-STRIP UNUSED BITS
-SET SHIFT COUNT
.SHIFT LRST

.OCTAL DIGIT

.AND INSERT THIS DIGIHT
, GO GET NEXT DIGIT

,RESTORE REG!STERS FROM THE STRCK
» RETURN

PUBL ISH SUBROUT INE

THE PUPRL ISK SUBROUTINE AUERAGES THE RICORDED TIMES FOR EACH TEST I17-

SEQ 0045




0ZTUG-8B TMOZ/TE16e OR!VE

C2TUGC

181¢
1817
1818
1819
1820
1821
1822
1823
1824
1825
1826
1827
1828
1829
1830
1831
1832
1833
1834
1835
1836
1837
1838
1839
1840
1841
1842
1843
18uu
18u5
1846
1847
1848
1849
1850
1851
1852
1853
1S54
1855
18506
1857
1858
1859
1860
1861
1862
1863
1864
1865
1866
1867
1868
1869
1870
1871

P11

003352
003352
003356
003362
003366
003372
003374
003376
003400
003404
0023406
003410

003412
g0341y
003416
003420

003422
003426
003430
003432
003434
003436

003442
003446
003450
003456
003460
003462
003466
003472
003476

003500
003502
003506
003512

003514
003520
003524
003530
003532
00353u

02-0eC-77

004767
012700
113701
122701
001423
005002
005003
122701
001402
000000
0007?77

062002
005503
05301
001374

012700
006203
006002
005300
001374
010237

113700
006300
016067
00000y
000000
113702
004’67
0047e7
000207

010046
012700
105737
100375

113746
042716
122716
001004
124026
00000y

FUNCTION TIMER

09 4é

177204
001020
001125
o000t

000020

30000y

00101e
n0112e
00to’6
001126

177364
177106

C01270
177560

177562
000200
n0oot7?7

N0tu0z

000002

H Y
MACY11 30(1046) 02-DEC-7? 09 48 PAGE Yéb
PUBL ISH SUBROUT INE

+ERATION (IF 16. ITERATIONS) AND PLACES THE RVERAGE RESULT N 'RTINME’
1T TYPES THE NRME OF THE FUNCT!ON THRT WAS TIMED, THE TIME SPEC-
+AF1CATION AND THE ACTURL TINME

PUBL I SH
JSR PC.,. SAVE +SAVE REGISTERS ON THE STACK
MOV ARTINMTBL, RO »GET TRBLE RADDRESS CONTRINING TIMES
Move ORI TONT, RY +GET & OF ENTRIES (GIVEN BY ITERRTION COUNT)
CHPB #1.R1 +BRANCH IF SINGLE ITERRTION
BEQ 4s
CLR R2 ,CLERR 'SUM' REGISTERS
CLR R3
EEEB ﬂ;& R1 BRANCH IF 16 |TERATIONS
1
HALT , ITERATION COUNT MUST BE 1 OR 16
BR »D0 NOT CHRANGE POSIT OF SW11
»HHEN TEST IS RUNNING.
1% ADD (RO)+, P2 +SUM INDIVIDURL TiMES
RDC R3
DEC R1
BNE 19
2% MOV #4 RO
3% ASR R3 SHIFT TIME IN R3 8 R2Z 4 PLACES
ROR RZ .PIGHT = DIVIDE BY 16
OEC RO
BNE 39
MoV R2, J#RTIHE »MOVE AVERRGED TIMES
us MOoVB S8 TSTNUM, RO ,GET TEST &
RSL RO .
?Ogg NANPTR(RO) .58 -GET TEST NRME STRING RDORESS
Y
5% HORD O
MOVB S¥TSTNUM, R2 .GET TEST &
JSR PC. QUTSPC . OUTPUT TIMES
JSR PC, RESTORE +RESTORE REGISTERS FROM THE STRCK
RTS PC
SBTTL INPUT SUBROUTINE
. SUBROUTINE TO GET TTY {INPUT
CALL  JSR PC,. INPUT

INPUT DRTA IS RETUNED IN BUFFER BEGINNING AT INBUF

INPUT MOV RO. - (SP) »SAVE RO ON THE STACK

19 HOV % INBUF ., RO

28 TST8 &8 TKS
BPL 2%
Hove 9% TKB, - (SP) »GET CHRRARCTER
BiC #200. (SP)
(MPB #177, (SP, » CHECK RUBQUT
BNE 3%
(MPB -(R0), (SP)+ » REMOVE CHRRRCTER FRQOM INPUT

TYPE. BKSLSH

SEQ 0046




[ 4

0ZTUG-8 TNOZ2/TE16 DRIVE FUNCTION TIMER MACY11 30¢(1046) 0Q2-DEC-77 09 4B PRGE 47 SEQ 0047
C2TuGC P11 02-DEC-77 09 u4é INPUT SUBROUTINE

1872 003540 000762 BR 2% +HAIT FOR NEXT CHRRRCTER

1873 003542 122716 000025 3% CMPB RCNTRLU, (SP) +CHECK CONTROL U ( W)

1874 003546 001004 BNE 4$

1876 003550 005726 TST (SP)+

1876 003552 000004 001400 TYPE. CRLF

1877 003556 000751 BR 18

1878 003560 111637 001405 4s MOvB (SP), 9%ECHO

1879 003564 111620 MOVE (SP), (RO)+

1880 003566 122726 000015 CMPB BCR, (SP)+

1881 003572 001403 BEQ 5%

1882 003574 000004 001405 TYPE, ECHO

1883 003600 000742 BR 2%

1284 003602 00COO% 001400 5% TYPE. CRLF

1885 003606 012600 MoV (SP)+, RO

18§b 002610 000207 RTS PC

1887

1858 +KEYBGARD INTERRUPT SERVICE ROUTINE

1889 003612 1137246 177562 TKISR  MOVB o#TKB, - (SP) -GET TYPED CHARACTER

1890 003016 042716 000200 BIC %#200. (SP) STRIP PARITY BIT

1891 003622 12Z716 000C17 CMPB RCNTRLO, (SP) +BRANCH IF NOT CONTROL O C O)

1892 003626 C€01003 BNE 1%

1893 003630 112667 176475 Move (SP)+, 9CNTRLO  , SET CONTROL O INDICRTOR IN TYPE ROUTINE

1894 003634 000002 RTI SEXIT

1895

1896 003636 1227Zp NOGOGI 1% CMPB #3.¢SP)+ ;BRANCH {F NOT CONTROL C ¢ O)

1897 003642 001003 BNE 2%

1898 003644 000005 RESET

1899 O003e4e 000137 0057 3C JHP SR INIT ,RESTRRT PROGRRM

1451

1900 003652 000002 < RTi CEXHT




DZTUG-B TMOZ/TE16 DRIVE

C2ZTUGC

1901
1902
1903
1904
1905
1906
1907
1908
1909
1910
1911
1912
1913
1914
1915
1916
1917
1918
1919
1920
1921
1922
1923
1924
1925
1926
1927
1928
1929
1930
1931
1932
1933
1934
1935
1936
1937
1938
1939
1940
1941
1942
1943
1944y
1945
1946
1947
1948
1949
1950
1951
1952
1953
1954
1955
1956

P11

003654

003656
003662
003666
003672
003700
003702
003706
0037212
003716
003722
003726
003730
003732
003736
003742
003744
003750
003754
003756
003762
003766
003770
003774
004002
00400M
004010
oo4012
004016
004020
004022
oou026

004030
004034
004036
004042
00404y
004050
004054
004056
o0N060
004064
0ouo70

00407y
0ov102
004 10u

02-DEC-77

000000

004767
004767
110637
032777
001075
00000Y4
113702
004767
016600
162700
111000
001417
00000u
122700
001005
004?67
000004
000447
004767
000504
000442
016500
032765
001403
042700
000402
042700
005700
001003
000004
0004 34

000004
010530
012701
012002
004767
000004
005301
001371
016502
00767
000004

032777
co1402
00000y

FUNCTION TIMER

09 4o

176112
176674
001127
020Ca0
014655
001126
176716

000016
ooocaz

014740
gooooz

177202
001400

177074
001400

000014
002000

102100
102300

014631

014665
000007
176564
CO1413

000032
176544
001400
001000

001407

175100

000032

174670

MRCY11 30(1046)

HLT
19

109

29

209
21%

49

SBTTL

JSR PC, CKSHR
JSR PC.. SAVE
MovB SP, SRERFLG
BIT %SH13, SKR
BNE 49

TYPE.E HOR

MOVB SR TSTNUM, R2
JSR PC, TYPOCT
MOV 16(SP), RO
Sus #2. R0

Hove (RO). RO
BEQ 2%

TYPE.E HOR2

(MPB #2.R0

BNE 10%

JSR PC. OUTGRP
TYPE. CRLF

8R 4s

JSR PC, QUTSPC
TYPE. CRLF

BR 4s

MoV ER(RS). RO
BIT #PE1600. TC(RS)
BEG 209

BIC #102100. RO
BR 21% »
BiC #102300. R0
TST RO

BNE 228

TYPE.E SFT

BR 6%

TYPE.E HDR1

MOV RS, RO

MOV 87, R\

MOV (RO)+,R2Z
JSR PC, TYPOCT
TYPE. SPACe 2

DEC Rt

BNE 39

MOV TC(RS).R2
JSR PC. TYPOCY
TYPE., CRLF

BIT #SHO9, ISHR
BEQ 5%
TYPE.BELL

J

M
02-DEC-77 09 48 PRGE u48
ERROR SERVICE ROUTINES

ERROR SERVICE ROUTINES
»ROUTINE TO PROCESS ERROR TRRPS (TRAPS TO u)
ERRTRP: HALY

+ERROR SERVICE ROUTINE
»THIS ROUTINE PROCESSES THO TYPES OF ERRORS (OUT OF RANGE RAND HRRDWARE)
. THE CALLS FOR AN OUT OF RRANGE ERROR RRE (HLT+1)>, C(HLT+2> RAND. FOR R

»HARDWRRE ERROR THE CALL IS C(HLT>

. TYPE

+CHECK FOR CNTL G

» SAVE REGISTERS ON THE STRCK
+SET ERROR FLRG

+BRANCH IF NO TYPOUT

»GET TEST #

+AND TYPE IT

+GET RETURN FP(

;NOW PC OF HLT CALL
;NOW HLY CRLL {TSELF
;BRANCH IF HLT

+BRANCH IF NOT HLT+2
.TYPE GRP SPECIFIED TIMES

. TYPE SPECIFIED TIMES

SOFT ERROP MESSRAGE

.GET FiRST RDDRESS OF REGS
TYPE FIRST 7 REGS

.GET REG CONTENTS

~AND TYPE IT

»GET CONTENTS OF TC PEGISTER

.BRANCH IF NO RING THE BELL

SEQ 0048




DZTUG-B TMOZ/TE16 DRIVE FUNCTION TIMER MRCY11 30(10u6)
02-DEC-77 09 46

C2ZTUGC

1957
1958
1959
1960
1961
1962
1963
1964

P11

004110
J04114
004116
004120
004124
004130

005777
100001
000000
004767
QoM 767
000002

174664

175650
176454

5%

69

TSY
8PL
HALT
JSR
JSR
RTI

K U

02-DEC-77 09 48 PRGE 49
ERROR SERVICE ROUTINES

oSHR
69

PC. CKSKHR
PC. RESTORE

+HALT ON ERROR?

+CHECK FOR CNTL G
;RESTORE REGISTERS FROM THE STACK
» RETURN

SEQ 0049




L 4
09 48 PRGE 50

DZTUG-B TMOZ/TE16 ORIVE FUNCTION TiMER MACY11 30(1046) 02-DEC-77 SEQ 0050
CZTUGC P11 02-DEC-77 09 ub SCOPE SUBROUTINE
1965 . SBTTL SCOPE SUBROUTINE
1966 . SCOPE ROUTINE
1967 +THIS ROUTINE IS ENTERED UPON COMPLETION OF ERCH SUBTEST
1968 - THE SCOPE ROUTINE:
1969 . OUTPUTS TINE SPEC ON ERACH ITERATION IF SHOB IS SET
1970 / REPERTS TEST IF SWi4 IS SET
1971 y STORES ACTUAL TIME FOR FUNCTION IN TIME TRBLE (RTIMTBL)
1972 , PUBL ISHES TiINE IFf SH10=0
1973 . UPDATES ITERATION COUNT RAND IF ITERATIONS COMPLETE CONTINUES
1974 , TO NEXT TEST, OTHMERWISE REPERTS TEST.
1975 , DELAYS BEFORE CONTINUING OR REPERTING TEST
1976 , INITIAL12ES DRIVE
1977 - RETURNS R5=BRASE RDDRESS OF TMOZ REGISTERS (ADDRESS OF (S1)
1978 ‘ R1='DS' REG ADDRESS
}g;g , RO=‘FC' REG RDDRESS
1961 004132 004767 175636 SCOPE JSR PC., CKSHR ;CHECK FOR CNTL G
1982 004136 013705 001014 Mov o# THBASE ., RS ;SET RS TO FIRST TM REG
1983 004142 032777 000400 174630 BIT #SHOB, JSKR ;BRANCH IF SPECIFICRTION LINE
1984 004150 001404 BEQ 10% ;NOT DESIRED ON ERCH ITERATION
1985 004152 113702 001126 MOvB SR TSTNUN, R2 ;GET TEST NUMBER
1986 004156 004767 176674 JSR PC., OUTSPC ;QUTPUT TIME RECORDED
1987 004162 032777 04,0000 174e10 109 BIT $SH14, 3SHR -BRANCH If CONTINUOS LOOP
1988 004170 001417 BEQ 2% +NOT DESIRED
1989 0041?72 004767 000546 1% JSR PC, DELAY -DELAY 350 HMS
1990 004176 004767 000776 JSR PC,RHINIT S INIT
1991 004202 105037 001127 CLRSB SBERFLG ;CLERR ERROR FLAG
1992 004206 016716 174574 MoV SCPRDR, (SP)
1993 CO4212 010501 MOV RS, R1
1994 004214 062701 000012 RDD #0S, R1 ;ADDRESS OF "DS" REG IS IN Rt
1995 004220 010500 MoV RS. RO
1996 004222 062700 0000Gs ADD #FC.RO .RDDRESS OF 'fC° REG IS IN RO
139; 004226 000002 RTH
199
1999 004230 105737 001127 2% TSTB SEERFLG »BRANCH IF ERROR FLRG !S SET
2000 004234 001006 BNE 39
2001 Q04236 113700 001125 MOovB o8 ITONT. RO +GET ITERATION COUNT
2002 004242 006300 ASL RO :STORE TIME IN TRBLE
2003 004244 013760 001016 001020 MOV SSAT INE, AT INTBL (RO
2004 004252 1052%7 001125 3% INCB o# | TCNY : INCREMENT ITERRTION COUNT
2005 004256 032777 004000 17451y BIT #SH11, dSUR »BRANCH IF SINGLE ITERARTION DESIRED
2006 004264 00100M BNE 4$
2007 Q04266 122737 000020 0201125 CHPB #16. , 8 I TCNT +BRANCH IF !'TERRTIONS INCOMPLETE
2008 004274 001336 BNE 13
2009 004276 011637 001006 48 MoV (SP), 9%SCPRDR . SET SCOPE RDDRESS TO NEXT TEST
2010 004302 032777 002000 174470 BIT #SW10, 9SUR .BRANCH IF NO PUBLICATION DESIRED
2011 004310 001002 BNE 53
2012 004312 004767 177034 JSR PC,PUBL ISH : G0 PUBLISH TEST DATR
2013 004316 105037 001125 5% CLRB o8 | TONT ;RESET ITERATION COUNT
2014 004322 105777 174452 TSTB dSUR ;BRANCH IF USER DOES NOT WANT TO
2015 004326 001721 BEQ 18 +HALT ON R SELECTED TEST
2016 004330 017746 174444 MOV @SKHR., - (SP) ;GET SWITCHES
2017 008334 0OM2716 177740 BIC $177740, (SP) +CLERR ALL BUT TEST #
2018 004340 005316 OEC (SP) .FORM TEST & -1
2019 004342 12372¢ 0011Ze (MPB JETSTNUN, (SP)+ »BRANCH IF NOT RT TEST
2020 00434ye 001311 BNE 19




DZTUG-8 TMOZ/TE16 DRIVE FUNCTION TIMER
02-DEC-77 09 b

CZTUGC

2021
2022
2023
2024
2025
2026
2027
2028
2029
<030
203
<032
2033
2034
203%
<036
2037
2038
2039
2040
2041
2082
2043
2084
2045
2046
2047
2048
2049
2050
2051
2052
2053
2054
2055
2056
2057
2058
2059
2060
2061
2062
2063
2064
2065
2066
2067
2068
2069
2070
2071
2072
2073
2074
2075
2076

P11

004350
004352
004 356

004360
004362
004 366
004374
004 37¢
o044 04
004406

oo04410
oovu12
004420
004422

o044 24
004432
0044 34

004450
004452
004454
004456
004460
0044 6N
o044 66

o044 74
004502
00Y504

000000
004767
000705

005004
012703
032765
001405
032765
001374
coouos

05403
032765
001774
000207

022765
001406
000112

0o0u4s0
005433
005204
100401
000112
000004
104400
000177

0044 7y
032765

001362
000112

175416

000024
000100

000100

000100

000100

Ci4766
174314

000100

000024
200024

000024

NGo02y

000024

N
MRCY11 30(1046) 02-DEC-77
SCOPE SUBROUTINE

HALT
JSR PC., CKSHR
BR 19

. SBTTL TIMER SUBROUTINES

» SUBROUTINE TO SYNCHRONIZE THE TIMER RAND TURN (T ON.

+REGISTER 4 1S CLEARED, AND THE OSCILLATOR POLARITY IS MONITORED
+THE ROUTINE 1S EXITED WHEN THE OSCILLATOR POLARITY CHANGES WITH R3
;SET TO INDICATE THE POLRAR!ITY OF THE OSCILLATOR.

m
09 48 PAGE 51

+CHECK FOR CNTL G

+CALL  JSR PC. TIMON
- RETURNS :& SEE TO INDICATE LAST POLARITY (424/-24=0/1)
TIMON CLR RY ;CLERR TIME COUNT
MoV #24,R3 ;SET POLARITY TO 'O STRTE
gé; ggSC,HR(RS) ;BRANCH IF POLARRITY S 'O’
1§ BIT #0SC, HR(RS) ;HRIT FOR OSCILLATOR TO RETURN
BNE 19
BR 4%
2% NEG R3 NEGRTE PREV POLARITY INDICATOR
3% BIT #$0SC, MR (RB) ;HAIT FOR OSCILLATOR TO RETURN
BEQ 3 .T0 "1’ STRTE
4$ RTS PC

»SUBROUTINE TO COUNT Tint

-ERCH TIHME THE OSCILLATOR TOGGLES (817 <06> IN MR REG) REGISTER

»RY 1S INCREMENTED, AND THE REGISTER R3I IS NEGATED TG INDICATE

»THE LAST STRTE OF THE OSCILLATOR.

.CALL  JHP TINER(RY) +,RZ 1S SET BY TIMON ROUTINE
, R2=RETURN ADDRESS TO CALLER

NOTE THE TINME TO EXECUTE THIS ROUTINE IS VERY CRITICAL T MUST BE

,LESS THRN 40 uS.
,ENTER HERE VIR JNP TIMER(RI) KWHEN R3=-24 (PREV STARTE=1)

TIMERY: BIT R0SC, NR(RS) ;BRANCH IF CURRENT STATE IS '0°
BEQ TIMER . GO INCREMENT TINHE
JMP (R2) ;RETURN TO TEST
sTIMER1+2Y4
TIMER  NEG R3 ;NEGRTE PREV STATE INDICATOR
ENC RY . INCREMENT 'TICK® COUNT
BHI TIMERR »BRANCH ON OVERFLOW
JHP (R2) ;RETURN TO TESY
TIMERR TYPE.E TiMOV ;TYPE 'TIMER QVERFLOWED'

HLY ,REPORT HRRDWARE ERROR
JMP OSCPADR ;RETURN TO BEGINNING OF TEST
. =TIMER+2ZY

L,ENTER HERE VIA JMP TIMER(R3) WHEN R3=+24 (PREY STATE=0)

TIMERD BIT $0SC, MR(RS) ;BRANCH {F CURRENT STATE = '%{°
BNE TIMER
JHP (R2)

SEQ 0051




LZTUG-B THO2/TE16 DRIVE FUNCTION TIMER
CZTUGC P11y 02-DEC-77 09 ue

2077
2078

2079

2080

2081

2082

2083

2084

2085 004506

2086 004506 004767
2087 004512 012700
2088 004516 010401
2089 004520 00£002
2090 004522 005003
2091 004524 060002
2092 004526 005503
2093 004530 005301
2094 004532 001374
2095 004534 010246
2096

2097 004536 010346
2098 004540 012746
2099 004544 004767
2100 004550 005726
2101 004552 012637
2102 004556 113700
2103 004562 006300
2104 004564 006300
2105 004566 023760
2106 004574 101004
2107 004576 023760
2108 004604 101001
2109 004606 104401
2110 004610

2111 004610 004767
2112 004614 000207
2113

2114

2115

2116

2117

2118

2119

2120

2121

2122

2123 004616

2124 004616 004767
2125 004622 012700
2126 004626 010401
2127 004630 005002
2128 004632 005003
2129 00463% 060002
2130 004636 005503
2131 004640 005301
2132 004642 001374

176050
000070

000012
000262

001016
001126
001422
N01424

001016
001016

176770

175740
000070

N &
MACY11 30(1046) 02-DEC-77 09.48 PRGE 52
TIMER SUBROUTINES

; SUBROUTINE TO CHECK TIME RECORDED BY SUBTEST

- THIS SUBRQUTINE COMPUTES THE RCTUAL TIME (IN MICROSECONDS) RAND (HECKS
» THAT THE TIME RECORDED BY THE SUBTEST IS CORRECT BY COMPARING THE TIME
+HITH THE HIGH LIMIT (STIMTBL(RO)) AND THE LOW LIMIT (STIMTBL+Z(RO))
;IF THE TIME IS OUT OF RANGE AN OUT OF RANGE ERROR TYPEOUT RESULTS
;THE SUBROUTINE |S ENTERED WITH:

; R4=TICK COUNT

T IMOK,
;SAVE REGISTERS ON THE STRCK
;GET TIME PER TICK

JSR PC. SRAVE
MoV %56 . RO

MOV R4, R1 +GET TICKS COUNT

Et: sg ;CLERR SUMMING REGISTERS
18. ADD RO.R2 JMULTIPLY TIME PER TICK

ADC R3 :BY TICK COUNT

DEC R1

BNE 1%

MOV R2,-(SP) ;DIVIDE COUNT BY 10
Mov R3.,-(SP)

MOV $10. . -(SP)
JSR PC,DIVIDE

TST (SP)+

MOV SP)+, 98ATINME
MOV TSTNUN. RO

;DISCARD REMAINDER
. STORE QUOTIENT
;GEY TEST &

ASL
ASL
CHP RTIME, STINTBL (RD) ;CHECK THART TIME IS HITHIN
BH! 28 +LIMITS SPECIFIED
CMP SSATIME, STIMNTBL+2(RD)
BHI 3%
§g HLT+1 -CALL ERROR ROUTINE
JSR PC,. RESTORE ;RESTORE REG!ISTERS FROM THE STRCK
RTS PC - RETURN

»SUBROUTINE TO CHECK INDIVIOUAL GRP TIMES (PRODUCED 8Y TSTOZ21)

» SUBROUTINE COMPUTES THE RCTURL TIME (IN MICROSECONDS) RND CHECKS
,THAT THE GAP TIME RECORDED BY THE SUBTEST (TSTO21) BY COMPARING THE
,TIME WiTH THE MAX LIMIT (GTIMTBL-GRPTBL(R1)) AND THE MIN LIMIT

» (GTIMTBL+2-GRAPTBL (R1)).
R4 CONTRINS TICK COUNT

»CALL- MOV #TICK COUNT, RY
, MOVB %#GRP, S#GRP . LOCATION GRP CONTAINS GRP &

JSR PC. GRPOK

GRPOK
JSR PC,. SRVE ;SAVE REGISTERS ON THE STRCK
MOV #56. . RO ;GET TIME PER TICK
HOV R4, R1 ;GET TICK COUNT
CLR R2 ;CLERR SUMMING REGISTERS
CLR R3
19 ADD RO.R2 +MULTIPLY TICK COUNT
RDC R3 »BY TIME PER TICK
DEC R1
BNE 19

SEQ 0052




DZTUG-B TMOZ/TE16 DRIVE FUNCTION TIMER MACY11 3IN(1046)

C2TUGC

2133
2134
2135
2136
2137
2138
2139
2140
2141
2142
2143
2144
2145
2146
2147
2148
2149
2150
2151
2152
2153
2154
2155
2156
2157
2158
2159
2160
2161
2162
2163
2164
2165
2166
2167
2168
2169
2170
2171
2172
<173
2174
2175%
2176
2177
2178
2179
2180
2181
2182
2183
2184
2185
2186
2187
2188

P11

00464y
004646
004650
004654
004660
O04 662
004666
004672
00467y
Qo4 676
004704
004?06
004714
004716
004720
004722
004730
004732

004736
004736
004742

004 74y
004750
004752
004756
004756
004762
004766
g04?770
004772

Q04774
005000
005002
005006
005010
005014
005014
005020
005024
005026
005030

02-DEC-77 09 46

010246
010346
012746
004767
005726
012637
1137023
006303
006302
023763
101004
022763
101002
104402
000406
032777
001402
004767

oou?e?
000207

004767
010246
012702

000163
032704
001773
012602
000207

005767
001413
004767
010246
012702

000163
023704
101373
012602
000207

000012
000152

001016
001124

001016
001016

000400
176214

176642

177410
g0N4762

004450
00000

174120
177362
005020

00u450
co1120

001576
001600

174050

B §
02-DEC-7? 09:48 PRGE

TINER SUBROUTINES

53 SEQ 0053

;DIVIDE TIME BY 10

;DISCARD REMAINDER

s STORE GUOTIENT

,GET GAP &

+MULTPLY BY 4

;TO GET RT TABLE ENTRY

; CHECK TIME (MRX)

;CHECK TIME (MIN)

;REPORT OUT OF RANGE ERROR
+BRRNCH {F TIMES NOT WANTED
:TYPE GRP TIMES

;RESTORE REGISTERS FROM THE STACK
-RETURN TO TEST

,SAVE RZ ON THE STARCK
»SET RETURN ADDRESS FOR TIMER

60 TO TIMER & RETURN VIR RZ

»RESTORE R2

MOV R2,-(SP)
MOV R3, -(SP)
JSR PC.DIVIDE
TST (SP)+
MOV (SP)+, 8RTINE
MOVB o#GRP,.R3
RSL R3
RSL R3
CMP o#RATIME, GTIMTBL (RI)
BHI 28
CMP O¥RATIME, GTIMTBL+2(R3)
BHI 39
29 HLT+2
BR 100$%
3% BIT #SHOSB, 9SKHR
BEQ 1009
JSR PC. OUTGRP
1008
JSR PC. RESTORE
RTS PC
SBYTL DELRY SUBROUTINES
. THIS SUBROUTINE CAUSES A DELAY OF 350 MS
DELRY JSR PC. TIMON
MOV R2.,-(SP)
MOV 8#28.R2
18,
JMP TIMER(RI)
2% BIT #4000. R4
BEQ 19
MOV (SPY+,.RZ
RTS PC

» THIS SUBROUTINE RALLOWS R CALLER SPECIFIED DELAY (UP TO 65MS )

»CALL. MOV DELAY TINME,DELTIM
/ JSR PC.DELRYV
DELAYV TST DELTIN
8EQ 3%
JSR PC. TIMON
MOV R2,-(SP)
s MOV #29.R2
1
JHP TIMER(RY)
2% CMP O#DELTIN, RY
BHI 18
MOV (SP)+,R2Z
% RTS PC

SBTTL DIVIDE SUBROUTINE

. THIS SUBROUTINE DIVIDES R DOUBLE PREC!
,TO THE CRLLER ON THE STRCK B80TH DIVID

LEAST SIGNIFICANT HRLF
#MOST SIGNIF ICANT HALF

MOV

- CALL
. Hov

S
£
D
D

;LOAD DELAY TIME (IN US)
;BRANCH IF O DELRY

;TURN TIMER ON
»SRVE RZ2 ON THE STRCK
,SET RETURN RDDRESS FROM TIMER

;G0 TO TIMER & RETURN VIR R2

;RESTORE RZ

N # AND RETURNS THE RESULT
& DIVISOR MUST BE POSITiVE

10
ND
IV
{VIDEND, - (SP)




0ZTUG-B TMOZ/TE16 DRIVE FUNCTION TIMER

C2TUGC

2189
2190
2191
2192
2193
2194
2195
2196
2197
2198
2199
2200
<201

2202
2203
<204

<20%
2206
2207
2208
2209
2210
2211

2212
2213
2214
2215
2216
2217

P1i

005032
005034
005040
005044
005050
005054
005056
005060
005062
005064
005066
005070
005072
005074
005076
005100
005102
005104
005106
005112
005116

02-DEC-?77 09 w6

005046
012746
016601
016600
01€602
005402
00024 1
000405
006100
010003
060203
103001
010300
006101
005316
001370
005726
005726
010166
010066
012616

000021
000012
030010
000006

000006
N0GaO4

MACY11 30(1046)

C 5
02-DEC-77 09 48 PRGE S

DiIVIDE SUBROUTINE

’

: RETURN

’

’

; NOTE
DIVIDE.

19

29

MOV
JSR

(SP)=REMRINDER ON STACK

#01VISOR, -(SP)

PC.DIVIDE

2(SP)=QUOTIENT
THIS SUBROUTINE DESTROYS PREVIOUS CONTENTS OF RO,R1,R2 & R3

CLR
MoV
MOV
MOV
MOV
NEG
CLC
BR

ROL
MOV
RDD
BCC
MOV
ROL
DEC
BNE
TST
TST
MoV
MoV
MOV

-(SP)
12(SP),R1
10(SP), RO
6(SP),R2
R2

2%

RO

RO.R3
R2.R3

29

R3, RO

R1

(SP)

1%

(SF)+
(SP)+
R1.6(SP)
RO. 4(SP)
(SPY+, (SP)

;SRAVE LOC FOR SIGNS
;SET ITERATION COUNT
+GET LSH DIVIDEND
;GET MSH DIVIDEND
+GET DIVISOR

;NEGATE DIVISOR
;CLEAR *C' BIT IN PSW

;ROTATE MSH DIVIDEND

;SAVE IN RJ

;SUBTRACT DIVISOR FROM MSH DIVIDEND
;BRANCH IF DIVIDEND > DIVISOR

;SAVE REMAINDER IN RO

;ROTRATE LSH DIVIDEND

; DECREMENT 1TERRTION COUNT

POP ITERATION COUNTER
;POP SIGN CORRECTION
.PUSH REMAINDER ON STHCY
-PUSH GUOTIENT ONTO STRCK

SEQ 005y




DZTUG-B TNMO2/TE16 DRIVE

C2TUGC

2218
2219
2220
2221
2222
2223
2224
2225
2226
2227
<228
<229
<230
2231

=232

XX )
[SY SR )

<234
2235
2236
2237
2238
2239
2240
2241
2242
2243
2244
2245
2246
2247
2248
2249
2250
2251
2252
2253
2254
2255
2256
2257
2258
2259
2260
2261
2262
2263
2264
2265
2266
2267
2208
2269
2270
2271
2272
2273

P11
005120

005122
005130
0051 3¢
005140
005144
005146

005150
005156
005164
005172
005174
00517v

005200
005206
005214
005216
005222
005226
005234

005236
005240
aos5242
005246
005250
005254
005256
005262
005264
005272
005274
005300
005304
005310
005312
005316
005320
005324
005326

02-DEC-?77
000207

113765
032765
001003
004767
000262
oocz207

113765
113765
032765
001001
000262
000207

012765
113765
005046
113710
012665
052765
000207

005027
000000
106765
100406
005267
001372
00000M
000425
032765
001415
000004
000004
004?767
102412
004767
005215
004767
000404
032765

FUNCTION TIMER

09 46

001010
040000

000023y

001C10
001C11
002000

000040
001010

001011

000032
0006300

080012
177764
015013
002000
014060
014376
000032
000106
177712

040000

000010
000026

000010
000032
000026

00001C
0oac10

000032

000012

nNooo12

D 5
MRCY11 30(1046) 02-DEC-?7? 09 48 PRAGE 55

DIVIDE SUBROUTINE
RTS PC

SBTTL DRIVE SUBROUTINES
- SUBROUTINE TO CHECK |F DRIVE 1S AVRILABLE

CALL  MOVB DRIVES, DRUNUN
. JSR PC.DRVAVA
- RETURN 'C' BIT SET IF NOT RVRILABLE
DRVARVR MOvVB o8 0RVUNUN, CSZ(R5) +LORD DRIVE #
BIT 8TAP, DT(RS) ;CHECK [F TRPE UNIT
BNE 19
JSR PC.RHINIT
SEV ;SET 'V’ TO IND NOT AVAIL
18 RTS PC »RETURN

!S RVAILABLE FOR TEST

- SUBROUTINE TO CHECK IF TE16 SLRVE

.CALL  MOvB DRIVE #. ¥DRVUNUM ;PASS DRIVE & VIR DRUNUM
. Move SLAVE &, 9¥SLUNUM ;PRSS SLAVE # VIA SLYNUM
, JSR PC. SLVAVA ;CALL SUBROUTINE
SLVAVA: MOve J%ORVYNUN, (S2(R5) ;LOARD DRIVE #
Move JESLUNUN, TC(RS) :AND SLAVE #
glg IgPR,DT(RS) :BRANCH IF SLAVE PRESENT
N 1
SEV ;SET "V' TO INDICRTE NO SLRVE
18 RTS PC

- SUBROUTINE TO
» CALL

INITIRLIZE RH CONTROLLER
JSR PC,RHINIT

RHINIT MOV #40, (S2(RS)
Hovs S#DRUNUN, (S2(R5)
CLR -(SP)
Move o#SLVYNUM. (SP)
MOV (SP)+, TC(RS) -LORD SLAYE & INTO TC REG
BIS ENORNM11, TC(RS)
RTS PC

,SUBROUTINE TO WAIT FOR DRIVE RERDY (DRY)

WR1TRDY CLR (PCr+ CLEAR HAIT TIMER
WRITTIM HORD O
19 TST8 DS(R5) -HAIT FOR READY TO SET
BMI 29
INC WRITTIN » INCREMENT WRIT TIMER
BNE 1% BRANCH IF TIHME HRS NOT EXPIRED

TYPE. E. TINEXP

» TYPE

BR 99% » TRKE ERROR EXIT

2% BIT REOT, DS(RS) . CHECK FOR END OF TRPE
BEQ 33 +BRANCH |IF NO EOT
TYPE. M. NRM
TYPE. M. EOT ; TYPE 'END OF TRPE'
JSR PC., REWIND +REWIND SLRVE
BVS 99% »BRANCH IF ERROR ON REUWIND
JSR PC,WRITE ;URITE R RECORD
INC (R5) »SET 'GO' BIT
JSR PC, HAITRDY »HAIT FOR RERDY
BR 99% » TAKE ERROR EXIT

3% BIT #ERR, DS(R5) » CHECK ERROR EXIT

"TIME EXPIRED WRITING FOR ROY'

SEQ 0055




E 5
DZTUG-B THOZ2/TE16 DRIVE FUNCTION TIMER MACY11 30(1046) 02-DEC-77 09 48 PRAGE 56 SEQ 0056
C2TuGaC P11 02-DEC-77 09 46 DRIVE SUBROUTINES

227% 005334 Q001401 BEQ 100¢
2275 005336 000262 99% SEV
2276 005340 000207 100% RTS PC

Ik 2nial
s oy




F 5 |
DZTUG-8 THOZ2/TE16 DRIVE FUNCTION TIMER MACY{1 30(1046) 02-DEC-?7? 09 48 PRGE 57 SEG 0057
C2TUGC P11 02-0EC-77 09 u4e DRIVE SUBROUTINES
2278 »SUBROUTINE TO REWIND A UNIT (DRIVE/SLAVE COMBINRTION)

2279 :CALL  MOvB DRIVE &, 9%DRVNU™




G 5
ZTUG-B THOZ/TE16 DRIVE FUNCTION TIMER MARCY11 30(1046) 02-DEC-?7 09 48 PRGE 58 StQ 0058
C2TUGC P11 02-DEC-77 09 u4e ORIVE SUBROUTINES

2220 / MOvB SLAVE #, 98SLYNUN

2281 , JSR PC, REWIND

2282 - SUBROUTINE RETURNS TO CALLER WiITH SELECTED SLAVE AT 'BOT', & 'V’ SET |f
2R3 »AN ERROR OCCURS

<288
<285 00534z 004767 177632 REWIND JSR PC.RHINIT +INITIALIZE CONTROLLER




DITUG-B TMOZ/TE16 DRIVE FUNCTION TIMER
02-DEC-?7 09 4o

C2TUGC

2286
2287
2288
2289
2290
2291
2292
2293
2294
2295
2296
2297
2298
2299
2300
=301
2302
<303
<304
2305
2306
2307
2308
2309
2310
2311
2312
2313
2314
2315
2316
2317
2318
2319
2320
2321
2322
2323
o3zM
e325
<320
2327
2328
2329
2330
2331
2332
2333
2334
2335
2336
2337
2338
2339
2340
2341

P11

005346
005352
005354
005356
005360
005362
005364
005372
005374
005402
00540y

005406
005414
005416
nas4 20
oosu422

00542y
005430
005432
0054 34
005436
005440

005442
005446
0gs5450
005452
0g54 54
005456

005460
005464
005466
005470
005472
005474

005476
005504
005510
005514

005516

004367
000000
00000C
000000,
000006
005215
032765
001005
032765
001006
000767

032765
001374
000401
000262
000207

004367
016420
177600
177400
000060
000207

0c4337
016420
177600
177400
000070
000207

004367
017020
177600
177400
000076
000207

012765
012715
004767
000207

004767

000206

000002

040000

020000

060130

005560

000074

127777
000031
177622

177702

000012
000012

000012

000006

5
09 48 PRGE

59

GO TO TM COMMAND SUBROUT INE
.BUS RDDRESS (NOT USED)
:WORD COUNT (NOT USED)
+FRAME COUNT (NOT USED)
+REWIND COMMAND

;SET 'GO" BIY

+BRANCH IF 'BOT' SET

»CHECK ERROR BIT
+BRANCH IF ERROR BIT SET

+URIT FOR TAPE MOTION TO STOP

»,G0 TO TH COMMAND SUBROUT tNE
. BUS RDDRESS

» HORD COUNT

FRAME COUNT

.HRITE FORWRRD COMMAND

-RODRESS OF READ BUFFER

-2'S COMPLEMENTY OF WORD COUNT
.2'S COMPLEMENT OF FRAME COUNT
READ FORWARD COMMAND

» ADDRESS OF READ REVERSE BUFFER
»2°S COMPLEMENT OF WORD COUNT
»2'S COMPLEMENT OF FRAME COUNT
.READ REVERSE COMMAND

» LORD RECORD COUNT
. LOAD COMMAND
+HRIT FOR RERDY

- RETURN

H
MRCY11 30(1046) 02-DEC-?77
DRIVE SUBROUTINES
JSR R3, THCHMD
HORD O
HORD O
WORD O
WORD  RKWD
INC (R5)
19 BIT %80T, DS(RB)
BNE 2%
BIT RERR. DS(R5)
BNE 299
BR 19
2% BIT #P P, DS(RS)
BNE 2%
BR 100¢
99% SEV
100% RTS PC
+SUBROUTINE TO WRITE 256 HORD RECORD
. CALL JSR PC,HRITE
WRITE  JSR R3, THCHD
WORD  WTBUF
HORD  HRDONT
HORD  FRHCONT
WORD  WFWD
RTS PC
- SUBROUTINE TO RERD R 266 HORD RECORD
»CALL  JSR PC,RERD
REARD JSR R3, 98 THCHD
WORD  ROBUF
HORD  HRDCNT
HORD  FRM(ONT
HORD  RDFWD
RTS PC
»SUBROUTINE TO INITIATE RERD REVERSE COMIAND
-CALL- JSR PC,REVRD
REVRD  JSR R3, THCMD
WORD  RDBUF +256
HORD  HRDCNT
WORD  FRUCNT
HORD  RDREV
RTS PC
, SUBRQUTINE TO SPACE FORKARD 1 RECORD
FUDSPC  HOV #-1,FC(RS)
MOV #SPCFHD+1, (R5)
JSR PC.,WRITRDY
RTS PC

SUBROUTINE TO WRITE A RECORD AND BRCK SPRCE OQVER THE PECORCD

HWRT BK JSR

PC.HRITE

+HRITE THE RECORD

Se€Q 0059




LZTUG B THDZ/TE16 DRIVE

C2ZTUGC

2342
2343
234y
2345
2346
2347
2348
2349
2350
<351
<352
2363
<354
2355
2356
2357
-358
<359
2360
2361
2362
2363
2364
2365
2366
2367
2368
2369
2370
2371

2372
2373
2374
2375
2376
2377
2378
2379
2380
2381

2382
2383
<384
2385
2386
2387
2388
2389
2390
2391

2392
2393
2394
2395
2396
2397

P11

005522
005524
005530
005532
005540
005544
005550
005552
005556

005560
005564
005570
0055724
005576

005600
005604
005610
005612
005614
005616
005620
005622
005626
005632
005634
005640
005642
005646
005652
005654
005660
005662
005664
005666
005670
005674
005700
005702
005706
005712
005716
005720
005722
005726

02-0EC-77

005215
004767
102412
012765
012715
004767
102402
0ou7e?
000207

012365
012365
012365
012315
000203

016503
012701
000303
006003
006003
006003
006003
042703
052703
110321
016503
000303
042703
052703
110321
016503
006003
006003
006003
006003
042703
052703
110321
016503
042703
052703
110321
105011
000004
000207

| 5
FUNCTION TIHER MACY11 30(1046) 02-DEC-7?7 09 48

09 4o

177508
1227277
000033
177466

177166

000004
0occoz
0o0C06

000030
001150

177760
000260

000030

177760
000260

000030

177760
000260

000030

177760
000260

001150

000006

DRIVE SUBROUTINES

PRGE 60

.SET 'GO" BIT

+LORD RECORC COUNT
. LORD COMMAND

+WRIT FOR TAPE MOTION TO STOP

HORD COUNT (2'S COMPLEMENT)
FRAME COUNT (2 S COMPLEMENT)

:LORD BUS RADDRESS
» LORD HWORD COUNT
-LORD FRAME COUNT
: LORD COMMRND

- RETURN

-SUBROUTINE TO PRINT TE16 SERIRL NUMBER

INC (RB)
JSR PC. WRITRDY
BvVS 29
MOV #-1,.FC(RS)
MOV $SPCREV+1, (RB)
JSR PC., HRITRDY
BYS 29
19 JSR PC.DELAY
29 RTS PC
o SUBROQUTINE TO LORD R COMMAND
. CALL JSR R3, THCHD
, WORD BUS RDDRESS
, WORD
, HORD
, WORD COMMAND
TMCMD MOV (R3)+,BA(RS)
MOV (RI)+, HC(RE)
MOV (R3)+,FC(RB)
MOV (E3)+, (RS)
RTS R3
. JSR PC.,SNPT
SNPT. MOV SN(RS),R3
MOV $0DIGITS. R
SWAB R3
ROR R3
ROR R3
ROP R3
ROR R3
BiC $177760.R3
BIS £260.R3
MOVB R3I.(R1)+
MOV SN(R5),R3
SHAB R3
BiIC 8177760.R3
BiS $260.R3
MOVB Rl (R1)+
MOV SN(RS).R3
ROR R3
ROR R3
ROR R3
ROR R3
BIC 8177760.R3
BIS #260.R3
MOVB R3. (R1)+
MOV SN(R5),R3
BIC #177760.R3
BIS #260.R2
MOVB R3. (R1)+
CLRB (R1)
TYPE, ODIGITS
RTS PC

GET FIPST DIGIT

LFILL FIRST D1GIT

L GEY SECOND QIGIT

,GET THIRD DIGIT

,GET FOURTH DIGIT

. TYPE SERIRL NUMBEF
-RETURN

SEQ 0060




J 5
DITUG-B TMOZ2/TE16 ORIVE FUNCTION TIMER MACY11 30(1046) 02-DEC-77 09 48 PRGE 61 SEQ 0061
C2TUGC P11 Q2-0EC-77 09 4o DRIVE SUBROUTINES

23938




DZTUG-8 TMOZ2/TE16 DRIVE

C2TUGC

2399
2400
2401
2402
2403
2404
2405
2406
2407
2408
2409
2410
2411
2412
24913
41y
2415
2416
2417
2418
2419
2420
2421
2422
2423
2424
2425
2426
2427
2428
2429
2430
2431
2432
2433
2434
2435
2436
2437
2438
2439
2440
2441
2442
2443
2444
2445
2446
yA L ¥4
2448
2449
2450
2451
2452
2463
2454

P11

005730

005734
005740
005744
005746
005750
005756
005760
005764

005770
005774
006000
006006
006014
006016
006020
006022
006030
006034
006040
006046
006050
006054
006060
006064
006070
00607y
006100
006106
006114

006120
006124
006176

02-0eC-77

012706

004767
005767
001001
000410
032737
001404
00000M
00167

013746
013746
012737
022777
001402
000404
022626
012767
012637
012637
022737
001002
004767
105037
105037
105037
105037
105067
012737
012737
005037

005767
001402
00G1e7

FUNCTION TIMER

09 4é

000600

005732
173020

020000

014C36
005774

000006
00000u
006020
127277

000176
000004
000006
000176

173760
001130
001125
001126
001127
173034
000006
000002
001270

172642
000662

000052

000004
172764

172750

001000

300004
000006

K 5
HACY11 30(1046) 02-DEC-77 09 48 PRGE 62
ORIVE SUBROUTINES

INIT:

18,

SUSHR

619:
608
62%-

64s

29

SBTTL PROGRAM INITIAL'ZATION
MOV #STKPTR, SP +SET STRCK PTR
XXXXXXX MODIFIED 11-8-77 XXXRXXXXXXLXXXEXXKXAXLLIRRLXSLAK

DIAGNOSTIC SETUP FCR EXECUTION
UNDER ACT11

+
+

JSR PC, CKMODE ;CHECK FOR MODE OF OPERATION

TST AUTON ;AUTOMAT IC MODE?

BNE 19 ;BRANCH - IF YES

BR SUSHR ;CHECK SHITCH RECISTER IN DUMP MODE
BIT #20000, %52 ;MANURL INTERVENTION?

BEQ SUSHR ;BRANCH - IF NO

TYPE, MSGB - TYPE RBORT MESSAGE

JMP RBORT ;AND RBORT THE PROGRRM

1323008099 03393300800208000880 3028303033 000033 30002920200 008F

MOV o86. - (SP) . SRVE VECTORS

MOV o, - (SP)
MoV #618, JY
CHP #-1. 3SHR

»-SET UP FOR TiMEOUT
+REFERENCE HARDHARE SHITCH REGISTER

BEQ 609%

BR 629

CMP (SP)+, (SP)+ ;RDJUST STACK

MOV S SUREG. SUR ;POINT TO SOFTURRE SHITCH REG
MOV (SP)+, a4 -RESTORE YECTORS

MoV (SP)+, ak6
CHp $SUREG. JESKR
BNE 64%

JSR PC, (NTLU
CLRB SEPRGFLG
CLRB o8 | TONY

-CLERR PROGRAN FLAG
LCLERR ITERATION COUNT

CLRB o8 TSTNUN »SET TEST ®# O

CLRB SRERFLG . CLERR ERROR FLARG

CLR8 ASFLG - CLERAR ASK FLAG

MOV SERRVEC+2, 9BERRVEC

MOV BRTI, JBERRVE(C+2 ;CHECK IF "LP' IS RVRILABLE

CLR a8 INBUF
IXXXXXEEE MODIFIED 11-8-77 XXXXRXXXXXXXXIXXXXXXXXXXRRANKX

if IN ACT11 MODE INHIBIT TYPING PROGRAM
IDENTIFICATION AND MANUAL INTERVENTION

TST RCTI1N ; AUTOMAT IC MODE?
BEQ 7% +BRANCH - IF NO
JMP SIZE »START THERE

S PP St P PPt PR i o PRttt oot oeeieioviteieciseioe

SEQ 0062




DZTUG-B TMOZ/TE16 DRIVE

C2TUGC

2455
2456
2457
2458
2459
2460
2461
2462
2463
y{1-1]
2465
2466
2467
2468
2419
470
LS|

-
“4.-

P11

006132

006132
006136
006142
006146
006152
006156
C061bu4

006170
006172
006174
006176
006202
006204

02-DEC-77

000004
000004
000004
004767
004767
013737
013705

00C261
005715
103003
00000u
000652
012737

L 5
92-0eC-77 09 u8

FUNCTION TIMER MACY11 30(1Q46) PRGE 63
09 ue PROGRAM INITIRLIZATION
79
031400 TYPE, CRLF
014060 TYPE, M. NAM ;TYPE TITLE
014116 TYPE. | REG ;ASK USER TO TYPE CONT BASE ADRS
175326 JSR PC,  INPUT +GET USER INPUT
175106 4% JSR PC, CNVTRO - CONVERT ASCI1 TO OCTAL
001122 001014 MOV O#0CTALO, 94 THBASE »SET NEW RDDRESS
00101% 59 Mov OR TMBASE, RS
»ROUTINE TO CHECK IF CONTROLLER (RH11) IS RVAILRABLE
SEC ;SET 'C' IN PSW
TST (R5) ;BRANCH IF CONTROLLER RVAIL
BCC 6%
014435 TYPE.E NCON
BR INITY
003654 NCO0O4 6% MOV RERRTRP, QRERRVEC -SET ERROR TRAP VECTOR

StQ 0063




DZTUG-B THOZ/TE16 DRIVE FUNCTION TINER
02-DEC-77 09 ye

C2TUGC

2473
2474
2475
2476
2477
2478
2479
2480
2481
2482
2483
2484
2485
2486
2487
2488
2439
2490
2491
2492
2493
244
2495
2496
2497
2498
2499
2500
2501

2502
2503
2504

2505
2506
2507
2508
2509
2510
2511

2512
2513
2514
2515
2516
2517
2518
2519
2520
2521

2522
2523
2524
2525
2526
2527
2528

P11

006212
006216
006222
006226
006230
006232
006234
006240
006244
006250
006254
006256
006262
006266
006272
006276
006300
006302

006304
006310
006312
006316
00e320
006322
006324
006330
006336
006340

006342
006344
006350
006352
006354
006360
006362
006364
006370
006374
006376
006402
006410
006414
006420
0064 24
0064 26
006432
0064 34
006440

006442

105037
012701
012700
005021
005300
001375
00000y
004767
012700
122710
001013
110667
012711
012700
012721
005300
001374
000417

122710
001414
121027
001001
105720
112001
042201
112761
000240
000761

005000
105760
001005
005200
22700
001371
0N0421
110037
‘M7 37
102366
000004
116037
000004
110637
105060
000752
105737
001403
105737
001664

105037

031127
001160
00000y

014163
176234
001270
000101

172646
001160

000004
1772727

000015
000054

177770
17727277

001160
000010
001010
005122
014502
001136
01u53y
001127
001160
001127

001130

001127

NO116G

014534

M
MRCY11 30(1046)
PROGRAM INITIAL I2ZRTION

5
02-0EC-77 09 48 PAGE b4

+ROUTINE TO GET TMOZ DRIVES USER DESIRES TO TEST

ORIVES C(LRB ORERFLG
MOV SDRVTBL, R1
MOV #4. RO

19 CLR (R1)+
DEC RO
BNE 19
TYPE. |. DRVS
JSR PC.. INPUT
MOV ® INBUF, RO
CMPB %R, (RO)
BNE 39
Hovs SP, PRGFLG
MOV #DRVTBL. R1
MOV #4,RO

29 MOV -1, (R1)+
OEC RO
BNE 2%
BR CHKDRV

.GET USER SELECTED ORIVES AND HRRK ERCH

39 (MPB 8CR, (RD)
BEG CHKDRVY
CHPB (RO). %",
BNE 4s
1ST8 (RO)+
4% HOVB (ROY+. RY
BIC %#177770.R1
Move #-1,DRVTBL(R1)
NOP
BR 38

,ASCERTAIN THRY
CHKDRV (LR RO

19 TST8 DRYTBL (RD)
BNE 3%

29 ENC RO
(MPB #8. .RO
BNE 19
BR 4$

39 MOVB RO. a8DRVNUN
JSR PC. 88DRVAVA
BV( 28
TYPE, E. NDRY
HOVB DIGTRB(RO), S%E. NAVA
TYPE, E. NRVA
Hove SP. 8ERFLG
CLRB DRVTBL (RO)
BR 29

§% 1STB SRERFLG
BEQ SLRVES
TSTB JEPRGFLG
BEQ DR IVES

,ROUTINE TO GET

SLAVES- CLRB OFERFLG

»CLEAR ERROR FLRG

;MARK RLL DRIVES RS NOT TO
+BE TESTED R '0' INDICARTES
»THRT A DRIVE 1S NOT TO BE
; TESTED

.GET USER INPUT

AN 'R’ SPECIFIES ALL

;DRIVES TO BE TESTED

;SET FLAG TO IND RLL DRIVES
;MARK ALL DRIVES TO 8t TESTED
;R '-1' INDICRTES THRT R DRIVE
;1S TO BE TESTED

;G0 CHECK DRIVE RVRILABILITY

DRIVE SELECTED TO BE TESTED

;CHECK IF "COMMAR’
,STEP PTR PRST "(ONMMR’

DRIVES (THNOZ2'S) SPECIFIED RRE AVAILABLE

A 0/-1 INDICRTES THAT THE
:DRIVE IS NOT/IS TO BE TESTED

.CHECK IF RVAILABLE
» 'V BIT SET INDICATES NOT RVAIL

-SET DRIVE # IN MESSRGE

:SET "ERROR' FLAG

;MARK DRIVE UNRVAILABLE

; CHECK NEXT DRIVE

,GO GET SLAVES IF NO ERROR

.ASK USER TO RETYPE DRIVES {F
» "ALL’ NOT SPECIFIED

SLAVES (TE16°'S) USER DESIRES TO TEST

, CLERR "ERROR’ FLRG

StQ 006y




DZTUG-B TMOZ/TE16 DRIVE

C2TuGC

2529
2530
2531
2532
2533
2534
2535
2536
2537
2538
2539
2540
2541

2542
2643
254y
2545
2546
2547
2548
2549
2550
2551

2552
2553
2554
2555
2556
2557
2558
2559
2560
2561

2562
2563
2564

2565
2566
2567
2568
2569
2570
2571

2572
2573
2574
2575
2576
2577
2578
2579
2580
2581

2582
2583
2584

P11

006446
006452
006456
006460
006462
006464
006466
006472
006476
006500
006504
006506
006512
006514

006516
006522
006524
006530
006536
006542
006546
006552
006556
006560
006564
006570
006574
006600
006602
006604
006610

006612
006616
006620
006624
006626
006630
006632
006636
006640
006644

006546
006650
006652
006656
006662
006664
006666
006672
006676
006700

02-0eC-?77

012701
012700
005021
005300
001375
005000
012701
105760
001007
062701
005200
122700
001367
000454

105737
001020
110067
116037
000004
004767
012703
122710
001015
110637
012701
012700
012721
005300
001374
106737
001016

122713
001730
121327
001001
105723
112304
042704
060104
112714
000762

005000
005001
012702
105760
001007
005200
062702
022700
001367
0004 34

FUNCTION TIMER MACY11 30(1046)

09 uwé

001170
000040

001170
0011690

000010
000010

001130

172260
001136
014225
174732
001270
000101

001130
001170

000040
17272777

001130

000015

000054

177770
177777

001170
001160

000010
000010

014244

5
09: 48 PAGE

65

+MARK RLL SLAVES (64.) RS NOT
»T0 BE TESTED. A O INDICATES THAY
;R DRIVE'S SLRVE IS NOT TO BE

» TESTED

;RO = DRIVE # FOR SLAVES

;R1 POINTS TO DRIVE'S SLRVE

;IF DRIVE IS TO BE TESTED

;GO TO 49 OTHERWISE

;STEP SLRVE PTR TO NEXT DRIVE'S
:SLAVES AND INCREMENT DRIVE #
;CHECK RLL DRIVES

;AND WHEN ALL DRIVES CHECKED
;GO CHECK SLAVE RVAILABILITY

;BRANCH IF USER SELECTED ALL
;DRIVES

;GET DRIVE #

;PREPRRE USER ACTION MESSAGE

;GET USER INPUT

;SET PTR TO USER INPUT
»BRANCH IF USER DOES NOT HRANT
;/"ALL' SLAVES

+SET "RLL’ INDICATOR

;MARK ALL SLAVES FOR ALL
;ORIVES RS TO BE TESTED

;BRANCH tF ALL WAS SELECTED

»GET USER SELECTED SLRVES FOR
. STEP PTR PRST '(OMMR'

-AND MARK SELECED SLAVE
.AS TO BE TESTED

SLAVES (TE16'S) SELECTED RRE RVAILABLE

N
02-0EC-77
PROGRAM INITIRALIZATION
MOV #SLVTBL.R1
HOV %#32..R0
19 CLR (R1)+
DEC RO
BNE 1%
CLR RO
MOV #SLVTBL.R1
2% TSTB DRVTBL (RO)
BNE 4s
39 ADD #8. . R1
INC RO
CHMPB %8 ,RO
BNE 2%
B8R CHKSLVY
4s: TSTB oRPRGFLG
BNE 5%
HOVB RO, ORUNUN
MOvB DIGTAB(ROD), 9% DRV
TYPE, |. SLVS
JSR PC,. INPUT
MoV R INBUF,R]
CMPB #'R. (RD)
BNE 7S
MOvVB SP, 38PRGFLG
5% MoV #SLYTBL. R1
MoV £#32.,RO
6% MoV -1, (R1)+
DEC RO
BNE 69
TSTB O8PRGFLG
BNE CHKSLYVY
7% CMPB #CR. (RD)
BtQ 3%
CHPB (R3). %',
BNE 8%
TSTB (R3)+
8% MOVB (RI)+,RY
BiC #177770. Ry
ADD R1.RY
nove #-1, (RY)
BR 7%
»RASCERTRIN THAT
CHKSLV- CLR RO
CLR R1
MoV #SLUTBL., RZ
1% TSTB DRVTBL (RD)
BNE 3%
2% INC RO
RDD #8 ,R2
CHMP #8 . RO
BNE 1%
BR 7%

RO WILL CONTRIN THE DRIVE &
+AND R1 THE SLAVE &

;SET PTR TO SLAVE TRBLE

;BRANCH |F DRIVE SELECTED

.8 RVAILABLE FOR TEST

; INCREMENY DRIVE #

»STEP SLRVE PTR TO NEXT DRIVE'S
»SLAVES BRANCH TO 1% IF NOT ALL
,DRIVES CHECKED OTHERWISE EXIT

SEQ 0065




DZTUG-B TMOZ/TE16 DRIVE FUNCTION TIMER
02-DEC-77 09 46

C2TuGC

2585
2586
2587
2588
2589
2590
2591
2592
2593
2594
2595
2596
2597
2598
2599
2600
2601
2602
2603
2604
2605
2606
2607
2608
2609
2610
2611
2612
2613
2614
2615
2616
2617
2618
2619
2620
2621
2622
2623
2624
2625
2626
2627
2628
2629
2630
Zed
2632
2633
2634
2635
2636
2637
2638
2039
2640

P11

006702
006704
006706
006710
006712
006714
006720
006722

006724
006730
006734
006710
00t 2
N0e?50

¢ 766
006762
006766
006770

006772
006776
0070030
007004
007006

007014

007014
007020
007024
007032

067036
007044
007052
007060
00706M4
007072
007074
007100
007106
007112
007120

005001
105712
001006
005201
005202
022701
001371
000760

110037
110137
004?737
102363
116037
116137
+00004
110637
105012
000747

105737
001403
105737
001616
012737

106037
105037
012737
105037

012767
012767
012777
005267
022797
001002
000167
016777
005777
032777
001354

000010

001010
001011
005150

001136
001136
014516
0011727

001127
001130
003654

001010
001011
001170
001131

172727277
127777
000040
171724
000010

003746
171704
170666
010000

014524
014534

000004

n010:2

171744
171737
170730

171716

170702
170670

HRCY11 30(1046)

6
02-DEC-77 09 48 PAGE

PROGRAM INITIRLIZARTION

3$-
4$

5S.

6%

7%

100%
SI12E

. SCAN DRIVE RND

NXTDRV
19

2%

TLR
1STB
BNE
INC
INC
cne
BNE
BR

MOVB
MOVE
JSR
BV(C
MovB
MOVB

R1
(R2)
69

R1

R2

%8 ,R1
4$

29

RO, 8DRVYNUH
R1.8SLVUNUN
gg.i.SLVHUR
DIGTRAB(RO). @%E. DRV
DIGTRB(R1)., 98E. NRVR

TYPE,E. NSLV

Movs
CLR8B
BR

TSTB
BEQ
TST8
BEQ
MoV

(LRB
CLRB
MoV

CLRB

SP. S#ERFLG
(R2)
5%

ORERFLG

100$

oRPRGFLG

SLAVES

RERPTRP, 98ERRVEC

66

+SET SLRVE & O

;BRANCH If DRIVE'S SLRVE IS SEL-
;ECTED FOR TEST

» INCREMENT SLRVE #

;STEP PTR TO NEXT SLRVE

;GO TO 48 IF RALL SLAVES NOT

; CHECKED

;OTHERWISE GO TO 29 REOVE

;PASS DRIVE & SLAVE #

;AND CHECK If AVAILABLE

;'V' BIT SET ON RETURN IND-
; ICRTES ERROR PREPARE ERROR
; MESSAGE

;SET ERROR INDICATOR
;CLEAR SLRAVE TABLE ENTRY
;GET NEXT SLAVE

;BRANCH IF NO ERROR

;BRANCH IF NOT 'ALL'’
;RASK USER TO RETYPE SLRAVES

SLAVE TABLE FOR DRIVE/SLAVE COMBINRTION TO TEST

o#DRUNUN
o#SLUNUN
#SLVTBL., J#SLVPTR
S#UNTFND

;SET DRIVE AND SLRVE & O

:SET PTR TO SLAVE TRBLE
»-CLEAR "UNIT FOUND' IND

DOOPPF00 000080000000 0000000¢0000003800000693890004F
MACRO FOR SIZING DRIVES AND SLAVES

MOV
MOV
MOV
INC
CMP
B

Joo/
MOV
TST
BIT
BNE

IN RUTOMATIC HODE

#-1, DRUNUN
#-1, SLUNUN
#40, 9CS2
DRUNUH

%10, DRUNUN
29

FINISH
DRVNUM, 9CS2
9CS1
?;DUU0,0CSZ

; INIT DRIVE NUMBER
; INIT SLAVE NUMBER
;INIT CONTROLLER
;STEP DRIVE &

,ALL DRIVE TESTED"
JBRANCH - IF NO
JEXIT

.LORD DRIVE #
;ACCESS DRIVE
;NON-EXISTANT DR!VE?
.BRANCH - IF YES

SEQ 0066




DZTUG-B TMOZ2/TE16 ORIVE FUNCTION TIMER
02-DEC-77 09 6

C2TUGC

2641
2642
2643
2644
2645
2646
2647
2648
2649
2650
2651
2652
2653
2654
2655
2656
<657
658
2659

P11

007122
007126
0071.0
007134
007136
007142
007 144
007150
007156
007160
007166
007174
007176
007204

007206
1] L B

005267
001010
005767
001005
105767
001402
005267
022767
001732
016777
Q32777
001752
032777
001746

3700
3701

—
— i

171663
171654
171625

171641
000010

171625
002000

140000

001010
0c1C11

171633

170644
170632

170622

MACY11 30C(1046)

C
02-DEC-77

PROGRAM INITIALIZATION

NXTSLV:

19

BEGIN

INC
BNE
TST
BNE
TST8
BEQ
INC
CMP
BEQ
MOV
BIT
BEQ
BIT
BEQ

SLUNUN

1%

DRUNUM

19

XXDPM

1§

SLUNUM
#10. SLVNUM
NXTDRVY
SLUNUM, 9TC
#2000, 207
NXTSLV
#140000, 907
NXTSLVY

6
09 48 PAGE

67 SEQ 0067

.STEP SLRVE #&

,BRANCH |F NOT SLAVE O
;DRIVE 07

;BRANCH - IF NO

; XXOP?

;BRANCH ~ IF NO

.STEP TO SLAVE #1

;ALL DRIVES TESTED?
;BRANCH - IF YES

;LORD SLAVE UNIT”?

. SLAVE PRESENT?
;BRANCH - IF NO (SPR=0)
;1S DRIVE R TRPE UNIT?
;BRANCH tF NO

2920000000200 03 30303000000 R 0000000000000 3933328233¢838¢1

MOv8
MOV8

Q#ORYNUM. RO

d# SLYNUM, R1

,GET DRIVE #
»AND SLRVE &




0ZTUG-B THMOZ/TE16 DRIVE FUNCTION TIMER MACY11 30(1046)

€2TUGC

2660
2661
2662
2663
2664
2665
2666
2667
2668
2669
2670
-671
2672
2673
674
Zu?%
b e
2077
2678
2679
2680

P11

007216
007222
007226
007230
007232
007236
007240
007244
007246

007252
007254
007256
007260
007262
007266
007270
007272

007274
c0"z:00

02-DEC-77 09 46

013702
105760
001011
005001
062702
005200
022700
001366
000137

105712
001007
008202
005201
122701
001321
005001
000761

110637
110037

001012
001160

000010
000010
013162

000010

001131
po1Mg

D

6
02-0EC-77 09 48 PRGE

PROGRAM INITIRLI12ATION

1%

2%

3%

us

Hov
TST8
BNE
CLR
RDD
INC
CHP
BNE
JMP

TSTS
BNE
INC
INC
(MPB
BNE
CLR
BR

MOVB
MOVE

JUSLVPTR, RZ
ORVTBL (RO)
39

R1

#8 .R2

SP., QSUNTFND
RO. 9#DRVNUM

68

,GET SLAVE PTR
+BRANCH IF DRIVE AVRIL TO TEST

+CLEAR SLAVE #

;AND STEP PTR TO NEXT DRIVE'S
» SLAVES AND INCREMENT DRIVE #
;EXIT TEST IF ALL DRIVES

» CHECKED OTHERWISE CONTINUE
+SCAN FOR NEXT 'UNIT'

+BRANCH IF SLAVE ON DRIVE IS
+AVAILABLE THERWISE STEP
;PTR TO NEXT SLAVE

; INCREMENT SLAVE #

;UNTIL ALL SLAVES CHECKED
HHEN ALL SLAVES CHECKED
»SET SELRVE # O

+AND CONTINUE SCAN

,INDICATE THRT A "UNIT' IS FOUND
,SET DRIVE 3

SEQ 0068




E 6
DZTUG-B THOZ/TE16 DRIVE FUNCTION TIMER MRCY11 30(1046) 02-DEC-?? 09:48 PRGE 69 SEQ 0069
C2TUGC P11 02-DtC-77 09 u4b PROGRAM INITIRL1ZATION

2681 007304 110137 001011 MOVB R1, JESLUNUM +SET SLAVE #

gggg 007310 010237 001012 MOV RZ, 9¥SLVPTR : SAVE SLAVE PTR

2684 007314 105737 O0O0113w 5% TST8 O¥ASFLG

2685 007320 001047 BNE 78

2686 007322 112767 000001 171604 MOvVB %1, RSFLG

%ggg 007330 105037 001130 CLRB ORPRGFLG ;CLEAR FROGRAM INDICATOR

%ggg y XXAXRXXXX MODIFIED 8-11-77 XXXXXXXXLXXLKLXAXAXELXRARALNK
Egg; y CHECK FOR RUTOMATIC MODE

<693 007334 00E?67 171424 TST RAUTON ;AUTOMATIC MODE?

ggg; 007340 001037 BNE TYPHDR +BRANCH -~ IF YES

gzgé . 0000000002332 00003 0303000000080 000000000300008033303¢0¢9 4
- (

<698 007342 000004 014304 TYPE, | SKEH »RSK USER IF HE HWANTS TO RUN SKEW TESTS
2699 007346 004767 174126 JSR PC.. INPUT ;GET USER INPUT

2700 007352 012703 001z70 MOV & INBUF,R3 +GET REPLY

2701 007356 122713 000060 CMPB £'0. (R ;BRANCH if 'NO°' (D)

2702 007362 001406 BEQ 69

2703 007364 122713 000061 CMPB #'1.(RD ,CHECK IF 'YES® (1)

2704 007370 001351 BNE 5% ;NEITHER S50 RSK AGRIN

2?05 007372 111337 001120 Hove (R3), J#PRGFLG ., SET INDICRTOR

2706 007376 000420 BR 7%

2707

2708 007400 105037 001133 -} CLRB O#NRZFLG CLEAR NRZ INDICATOR

2709 007404 000004 O14345 TYPE, | NRZ »ASK USER IFf DRIVE 'NRZ' ONLY
2710 007410 004767 174064 JSR PC,. INPUT ;GET USER INPUT

2711 007414 012703 001270 MoV # INBUF.R3 ;GET REPLY

2712 007420 122713 000060 CMPB £'0, (R} +BRANCH IF 'NO" (D)

2713 007424 001405 BEQ 7%

2714 007426 122713 000061 CHPB #$'1. R ;CHECK IF °YES' (1)

2715 007432 001362 BNE 6% »ASK AGRIN IF NEITHER

2716 007434 111337 001133 MOVB (R3),d¥NRZFLG ., SET INDICRTOR

2217

2718 007440 79

27219

2720 007440 TYPHDR-

2721

2722 007%w40 052737 000100 177560 8IS #100, 9% TKS »SET KEYBORRD It B!T
2723 007446 000004 015064 TYPE. L. HOR1

2724 007452 116037 001136 015244 HOVB DIGTAB(ROD)., 9L DRV :SET DRIVE &

2725 007460 116137 001136 015256 MOVB DIGTAB(R1), @%L SLV ;AND SLRVE #

2726 007466 112737 000071 015261 Hove £'9, d¥L. CHAN ;GET SLAVES CHANNEL TYPt
2727 007474 032765 010000 000026 BIT #CH?,. DT(RS)

2728 007502 001403 BEQ 1%

2729 007508 112737 000067 D15z61 MOVB #°7,98L. CHAN . SET 7 CHANNEL

2730 007512 000004 015177 1% TYPE.L HORZ

2731 007516 004767 176056 JSR PC, SNPT . G0 PRINT SERIAL NUMBER

2732 007522 000004 015300 TYPE.L HORI

2733 007526 012737 007566 001906 MOV #1STO01, 98SCPADR »SET 'SCOPE' RDDRESS FOR FIRST TEST
2734 007534 016500 Hov RS, RO

2735 007536 062700 00000e RDD #FC, RO »RO CONTRINS RDDRESS OF FC REG

2736 007542 010501 MOV RS, R1




DZTUG-8 TMOZ/TE16 DRIVE FUNCTION TIMER MACY11 30(1046
CZTUGC P11 02-DEC-77 09 46 PROGRAM INITIR
2737 007544 062701 000012 ADD
2738 007550 012703 004450 MOV
2739 007584 105737 001130 TSTB
2240 007560 001402 BEQ
2741 007562 000137 013326 JMP

F
) 02-DEC-77
LIZATION

#0S,R1
RTINER,R3
JRPRGFLG
TSTOO01
o¥SKEHTST

6
09 48

PAGE 70

+R1 CONTRINS ADDRESS OF DS REG
+SET JUMP RDDRESS TO TIMER
-BRANCH IF NOT SXEW TESTS

SeEQ 0070




DZTUG-B TMOZ/TE'6 DRIVE FUNCTION TIMER

C2TUGC

2742
2743
2744
2745
2746
2747
2748
2749
2750
2751
2752
2753
2754
2755
2756
2757
2758
2759
2760
2761
2762
2763
2764
2765
2766
2767
2768
2769
2770
2771
2772
2773
2774
2775
2776
2777
2778
2779
2780
2781
2782
2783
2784
2785
2786
2787
2788
2789
2790
2791
2792
2793
279
2795
2790
2797

P11

007566
007574
007600
007604
007606
007612
007616

007620
007624
067626

007632
007636
007640
007644
007646
007650

007652
007660
007664
007670
007674

007676
007702
00770u4

007710
007714
007?16
00772

00772y
007726

007730
007736
007742

007744
007746
007750
007 75u

02-DEC-?77

112737
012702
00u4767
102420
00u767
008767
005215

005765
100002
000163

0047’67
102403
004767
000401
104400
104000

112737
004767
012702
004?67
005215

005765
100002
000163

008767
102403
004767
000401

104400
104000

112737
004767
005215

005710
001404
032711
001017

09 4

0000C.
007620
175536
175612
174542
000032
00uy4s0
175400

174642

000002
175540
007676
17u46Y4

000032
004450

174564

600003
176462

ouoncr

001126

001126

NG112e

G 6
MACYi11 30(1046) 02-DEC-?7 09 48 PRGE 71
START OF TESTS

SBTTL START OF TESTS
»TEST 001 - WRITE FPOM BOT
+THIS TEST WILL MEASURE ACCELERATION DELAY REQUIRED TO
+HOVE THE TRPE APPROXIMATELY SEVEN (7) INCHES FORWARD
.FROM DEAD STOP BEFORE STRARTING TO TRANSFER CATR

+THIS TEST MERSURES TIME FROM 'GO'=1 TO 'RCCL'=0.

TST0O01 Move %1, % TSTNUM SET TEST #
MoV #18.R2 ;SET RETURN PC FROM TIMER
JSR PC, REWIND »REWIND SLRVE
BVS 999 »BRANCH IF ERROR ON REWIND
JSR PC. WRITE . GO SETUP WRITE COMMAND
JSR PC, TIMON »TURN TIMER ON
INC (R5) +SET GO’ BIT
1% TST TC(RS) ;BRANCH WHEN ‘'ACCL ‘=0
BPL 2%
JHP TIMER(RD) G0 TO TIMER & RETURN VIR R2
29 JSR PC, WRITRDY ;HARIT FOR COMMAND TO FINISH
BvS 99% -BRANCH IF EPROR
JSR PC. TIMOK .60 CHECK TIME
BR 100%
999 HLY
100% SCoPE

- TEST 002 - WRITE STARTY
- THIS TST MEAGURES TIME FROM 'GO’'=1 TG 'RCCL’=C

TST00Z MOvB $2, JETSTNUN -SET TEST & 2
JSR PC.HRITE » INITIATE WRITE COMMAND
MOV #18.R2 »SET RETURN PC FROM TIHER
JSP PC. TIMON
ENC (RS) -SET "GG' BIT
1% TST TC(RS) -BRANCH WHEN "ACCL'=0
BPL 2%
JMP TIMER(RI} ,G0 TO TIMER & RETURN VIR R2
2% JSR PC. HRITRDY +HAIT FOR RERDY
BvS 99% BRANCH IF ERROR
JSR PC. TIMOK - GO CHECK TIME RECORDED
BR 10C% CEXIT VIR SCOPE
39 HLT . PEPQORT EPRGR
1009 SCOoPE

. TEST 003- HRITE SHUTDOWN
.THIS TEST MEASURES TIME FROM "FC PEG'=0 TO "SWON'=1

TSTO0Z MOVB %3, X TSTNUM ,SET TESTH3
JSR PC, WRITE » INITIATE WR!TE COHMMAND
ENC (RS) .SET 'GO0" BIT
18 TST (RO :BRANCH WHEN WRITING FIN SHED
BEQ 2%
BIT RERR. (R1) .MONITOR EPRQR B . T
BNE 99¢

SEQ 0071

Mo




0oTUG-B TMOZ2/TE16 DRIVE

C2TUGC

2798
2799
<800
2801
2802
2803
2804
2805
2806
2807
-808
-809
2810
811
2812
<812
-Elu
<315
2816
2817
2818
2819
2820
2821
2822
2823
2824
2825
2826
2827
2828
2829
2830
2831
2832
2833
2834
2835
2836
<837
2838
2839
2840
2841
2842
2843
2844
2845
2846
2847
2848
2849
2850
2851
2852
2853

P11
007756

007760
007760
00776eM
007766
007?772
00777v

010000
010004
010006
010012
010014
010016

01002C
010026
010032

010034
010036
010040
010044
010046

010050
010054
010056
010062
010064

010066
010066
010072
010074
010100
010102

010t06
010112
010114
010120

010122
010124

010126
010134
010140
010142
010146

02-DEC-77
000772

004767
010702
032711
001002
000163

004767
102403
004767
00Cc401
104400
104000

112737
(8]0l ed 29
C05215

0056710
001404
032711
001026
000772

032711
001004
032711
001017
000771

004767
010702
022711
001402
000163

004767
102493
004767
000401

104400
104000

112737
004767
102422
004’67
012702

FUNCTION TINER

09 4é

174374
000020
004450
176232
17447y

000COu
176372

nuoanag

000020
040000

174266
0oo0zo
004450
175124
174266

000005
175202

176274
010160

no11z2

001126

H 6
MACY11 30(1046) 02-DEC-77 09 48 PRGE

START OF TESTS
BR

2%
JSR
MoV
3% BIT
BNE
JMP

4% JSR
BVS
JSR
BR

99% HLT

100$% SCOPE

-TEST 004 - WRITE SETTLEDOKN

1%

PC, TIMON
PC.R2Z
#SOUN, (R1)
49
TIMER(RI)

PC. HRITRDY
99%

PC, TIMOK
100%

72 SEQ 0072

. TURN TIMER ON
. LORD RETURN PC FROM TIMER
,BRANCH WHEN DS <SDWN> SETS
,GO TO TIMER & RETURN VIA RZ
HAIT FOR RERDY _

,GO CHECK TIME RECORDED

+PEPORT ERROR

»THIS TEST MERSURES TIME FROM 'SHON'=1 TO ‘'SHDN'=0

TSTOO4 MOVB
JSR
INC

19 TST
BEQ
BIT
BNE
BR

g BIT
BNE
AR
BNE
Br

JSR
MOV
BIT
BEQ
JHP

5% JSR
BYS
JSR
BR

99% HLT
100% SCOPE

#4, R TSTNUN

PC.HRITE
(k5)

(RO)

2%

REKP, (R
99%

18

#SOHN, (R1)
38

#ERR. (RD)
99%

g 3

PC. TIMON
PC.R2Z
#SDUN. (R1?
5%
TIMER(R3)

PC. HRITRODY
99%

PC. TIMOK
100%

. TEST 00S - RERD FROM 80T
, THIS TEST MEASURES TIME FROM 'GO'=1 TO 'RCCL'=0

TSTO05 MOVB
JSR
BYVS
JSR
MOV

%5, 98 TSTNUN

PC,. REWIND
99¢%
PC.RERD
#1%.RZ

:SET "GO’ BIT
- BRANCH WHEN HRITING f INISHED
- CHECK ERROR BIT

HAIT FOP RSSERTION OF 'SDHN’
-MONITOR ERROR BIT

» TURN TIMER ON

»SET RETURN PC FROM TIMER
BRANCH WHEN SHON CLERRS

GO TO TIMER & RETURN VIR R2Z

JHRIT FORP RERDY

»SET TEST &5
»REWIND SLRVE
,BRANCH 1F ERROR ON PEWIND

LSET RETURN PC FROM TIMEP




DZTUG-8 TMOZ/TE16 DRIVE

C2TUGC

2854
2855
2856
2857
2858
2859
2860
2861
2862
2863
<864
<8b5
<866
2867
<868
<8b9
2870
2871
2872
2873
2874
2875
2876
2877
2878
2879
2880
2881
2882
2883
2884
2885
2886
2887
2888
2889
2890
2891
<892
2893
2894
2895
2896
2897
2898
2899
2900
2901
2902
2903
2904
2905
2906
2907
2908
2909

P11

010152
010156

010160
010164
010166

010172
010176
010200
010204

010206
010210

010212
010220
010224
010226
010232
010236
010242

010244
010250
010252

010256
010262
010264
010270

010272
010274

010276
010304
010310
010312
010316

010320
010324
010326
010332
01033y

010336
010336
010342
01034y
010350

02-0EC-77

004?67
005215

005765
100002
000163

004767
102403
004767
000401

104400
104000

112737
004767
102422
CO4767
012702
004767
005215

005765
100002
000163

004767
102403
004 7e?
000401

104400
104000

112737
004767
102430
004767
005215

022710
00140y
032711
001017
000771

004767
016702
032711
001002

FUNCTION TIMER

09- 46
174202

000032
oo4us50
175040
174302

000006
175272

176210
010244
174116
0Go032
004450
174754

174216

000007
175206

175124

000400
040000

1740186
00000

NCit12e

no1126

)
MACY11 30(1046) O02-DEC-77 09 48 PAGE
START OF TESTS

JSR PC, TIMON

INC (RS)
19 TST TC(R5)
BPL 2%
JMP TIMER(RI)
2% JSR PC, HRITRDY
BVS 99%
JSR PC. TIMOK
BR 100%
99% HLT
1009 SCOPE

. TEST 006 - RERD START
» THIS TEST MERSURES TIME FROM 'GO'=1 TO

TST00e MOVB %6, 98 TSTNUN
JSR PC. HRT. BK
BVS 998
JSR PC,RERD
MOV #1$,R2
JSR PC, TIMON
INC (RS)

1% TST TC(RS)
BPL 2%
JHP TINER(RY)

28 JSR PC. HRITRDY
BYS 99%
JSP PC, TIMOK
B8R 1009

99¢ HLT

1009 SCOPE

, TEST 007 - RERD SHUTDOWN

73

» TURN TIMER ON

,SET '6GO" BIT

»BRANCH WHEN 'RCCL' RESETS
;G0 TO TIMER & RETURN VIR R2
+HWAIT FOR REARDY

+BRANCH IF ERROR
» CHECK RECORDED TIME

"ACCL =0
+SET TEST #6
;HRITE A RECORD & BRCK SPRACE

+SET RETURN PC FROM TIMER
- TURN TIHER ON

+SET 'GO" BIT

.BRANCH WHEN 'RCCL® RESETS

.60 TO TIMER & RETURN VIR R2

.THIS TEST MERSURES TIME FROM 'FC REG'=FRAME COUNT TO 'SHDN'=1

TST007 MOVB #7. R TSTNUN

JSR PC,URY BK
BVS 99%
JSR PC.REARD
INC (R5)

1% CMP #-FRMUCNT (ROQ)
BEQ 2%
BIT #ERR. (R1)
BNE 999
BR 16

=%
JSR PC. TIMON
MoV PC.R2
BIT #SOHN, (R1)
8NE 3%

. SET TEST &7
+HRITE A RECORD & BACK SPACE
.BRANCH |F ERROR

.SET 'GO" BIT

»HAIT FOR FRAME COUNT TO
.= & CF FRAMES WRITTEN
-MONITOR ERROR BIY

. TURN TIMER ON
»SET RETURN PC FROM TINMER
» BRANCH WHEN SDUN SETS

SeQ 0073




D.TUG-B TMOZ/TE16e ORIVE

C2TuGC

2910
2911
2912
2913
2914
2915
2916
2917
2918
<919
2920
2921
<922
2923
2924
<925
2926
2927
2928
2929
2930
2931
2932
2933
2934
2935
2936
2937
2938
2939
2940
2941
2942
2943
294y
2945
2946
2947
2948
2949
2950
2951
2952
2953
2954
2955
2956
2957
2958
2959
2960
2961
2962
2963
2964
2965

P11
010352

010356
010362
010364
010370

010372
01037y

010376
010404
010410
010414
010416
010822

010424
010426
010430
0104 34
010436

010440
01044y
010446
010452
010454

010456
010456
010462
010470
010472

010476
010502
210504
010510

010512
010514

010516
010524
010530
010534
010536
010542
010544
010550

02-0EC-?77
000163

00u /67
102403
004767
000401

104400
104000

112237
012702
004767
102436
004767
005215

105711
100404
032711
001026
000772

032711
001004
032711
001017
000771

004767
032765
001402
000163

004767
102403
004767
Noo401

104490
104000

112737
012702
004767
005215
004767
102422
004767
004767

FUNCTION TIMER

09 b

004450
174654
174116

Q00610
010462
175102

175020

040000

000020
040000

173676
000020

004450
174534
173776

000011
010562
174670

174474

17417y
174704

001126

N00012

001126

MRACY11 30(1046)
START OF TESTS

JMP TIMER(RD)

39 JSR PC. HRITRDY
BvS 999
JSR PC, TINOK
B8R 100%

99% HLT

100% SCOPE

+TEST 010 - READ SETTLEDOWN

J 6
02-DEC-77 09 u48

PRGE 74

,GO TO TIMER & RETURN VIR R2

»REPORT ERROR

»THIS TEST MERSURES TIME FROM 'SWDN'=1 TO 'SHDN'=0

TSTO10 MOvB %10, 98 TSTNUM
MOV K4S, R2
JSR PC.HRT BK

BVS 999
JSR PC.,RERD
INC (RS)
1% TST8 (R1)
BMI 2%
BIT RERR. (RY)
BNE 99%
BR 19
8 BIT #SOUN, (R1)
BNE 39
BIT $ERR, (R1)
BNE 29
BR 2%
3%
JSR PC, TIHON
4% BIT #SOUN, DS(RS)
8EQ 5%
JHP TINER(RYD)
5% JSR PC. HAITRDY
BYS 99%
JSR PC., TINOK
BR 100%
99% HLY
100% SCOPE

» TEST 011-READ REVERSE START

;SET TEST #10

»SET RETURN PC FROM TIMER
+HRITE R RECORD & BR(CK SPACE
+SET 'GO’" BIT

JHAIT FOR RERDY

. BRANCH WHEN SET
» CHECK ERROR BIT

;WAIT FOR RSSERTION OF "SDUN'
-MONITOR ERROR B17

- TURN Ti1MER ON
HAIT FOR NEGATION OF SDHN

GO TO TIMER & RETURN VIR R2

;THIS TEST MEASURES TIME FROM 'GO’'=1 TO 'ACCL'=0

MOVB #11, JWTSTNUN
Hov %19, R2
JSR PC,URITE

TSTO11

INC (RS)
JSR PC. WAITROY
BVS 999

JSR PC. DELAY
JSR °C,REVRD

+SET RETURN PC FROM TIMER
HRITE R RECORD
»SET "GO' BIT

,WAIT FOR TAPE MOTION TO STOP

SEG 0074




DZTUG-B THO2/TE16 ORIVE

C2Tu6C

2966
2967
2968
2969
2970
2971
2972
2973
2974
2975
2976
2977
2978
2979
2980
2981
2932
2983
2984
2985
2986
2987
2988
2989
2990
2991
2992
2993
2994
299%
2996
2997
2998
2999
3000
3001
3002
3003
3004
3005
3006
3007
3008
3009
3010
3011
3012
3013
3014
3015
3016
3017
3018
3019
3020
3023

P11

010554
010560

010562
010566
010570

010574
010600
010602
0106Ce

010610
010612

010614
010622
010626
010632
010634
010640
010642
010646

010650
010654
010656
010662
010664

010666
010666
010672
010676
010700

010704
010710
010712
010716

010720
010722

010724
010732
010736
010742
010744
010750
010752
0107%6

02-DEC-77

004767
005215

005765
100002
000163

aou767?
102403
Q04767
000401

104400
104000

112737
012702
004767
005215
004767
102427
004767
005215

022710
001404
032711
001016
000771

004767
032/11
001002
000163

004767
102403
004767
000401

104400
104000

112737
012702
004767
005215
004767
102435
008767
005215

FUNCTION TIMER
09. 46

173600

000032
004450
174436
173700

000012
010672
174572

001126

174376
174012

000400
040000

173466
000020

004450
174326
173570

000013
011016
174462
174266

174502

K 6
MACY1t 30(1046) 02-DEC-77 09 48 PRGE 75

START OF TESTS

JSR
INC

19 18T
BPL
JMP

2% JSR
BVS
JSR
BR

HLT
SCOPE

998,
1009%

PC. TIMON
(R5)

TC(RS)
2%
TIMER(RD)

PC. WRITRDY
999

PC. TIMOK
100%

;TEST 012-RERD REVERSE SHUTDOKN

»THIS TEST MERSURES TIME FROM 'FC REG’

TSTO12: MOve
MOV
JSR
INC
JSR
BVS
JSR
INC

1% CMP
BEQ
BIT
BNE
BR

2%
JSR
3% BIT
BNE
JMP

4s JSR
BVS
JSR
BR

HLT
SCOPE

99s-
100$

%12, a8 TSTNUN

%38.R2 '
PC.WRITE

(R5)

PC. HAITROY

99¢%

PC.REVRD

(RS)

#-FRNMCNT, (RO)
2%

#ERR. (R1)

99%

19

PC. TIMON
#SDUN. (R1)
4$
TIMER(RZ)

PC, HRITRDY
99%

PC, TIMOK
100%

, TEST 013-READ REVERSE SETTLEDCWN
», THIS TEST MEASURES TIME FROM 'SDHN'=1 TO 'SODUN'=0

001126 TSTO13 HMOVB

MOV
JSR
INC
JSR
BVS
JSR
INC

#13. 98 TSTNUM
R4S, R2
PC,URITE
(RS)

PC. WAITROY
99%

PC.REVRD
(R5)

»TURN TIMER ON
;SET "GO’ BIT

+BRRANCH WHEN ‘RCCL' = O
;G0 TO TIMER & RETURN VIR R2

. BRANCH IF ERROR

= FRAME COUNT TO 'SDHN’=1
;SET RETURN PC FROM TIMER

HRIiTE A RECORD
.SET "GO’ BIT

;SET 'GO' BIT
;BRANCH WHEN FRAME COUNT

;= & OF RECORD WRITTEN
;MONITOR ERROR BIT IN "DS’ REG

- TURN TIMER ON
» BRANCH WHEN SDUN SETS

;G0 TO TIMER & RETURN VIR R2
+HARIT FOR RERDY

»SET RETURN PC FROM TIMER
+HRITE A RECORD
»SET 'GO" BIT

+SET 'GO' BIT

SEQ 0075




DZTUG-B TMOZ/TEl1e DRIVE

C2ZTUGC

3022
3023
3024
3025
3026
3027
3028
3029
3030
3031
3032
3033
3034
3035
3036
3037
3038
3039
3040
3041
3042
3043
3044
3045
3046
3047
3048
3049
3050
3051
3052
3053
3054
3055
3056
3057
3058
3059
3060
3061
3062
3063
Ine4
3065
3066
3067
3068
3069
3070
3071
3072
3073
3074
3075
3076
3077

P11

010760
010762
010764
010770
010772

010774
011000
011002
011006
011010

011012
011012
011016
011022
011024

011030
011034
011036
011042

01104Y4
011046

011050
011050
011054
011056
011060
011062
0tt0eM

011064
011072
011076
011:02
011104
011110

011112
011116
011122

011124
011130
011132

011136
011142
0t114u

02-DEC-77

105711
100404
032711
001025
000772

032711
001004
032711
001016
000771

a0u4767?
032711
001402
000163

aou’e?
102403
004707
000401

104400
104000

004767
102401
102002
104400
0006772

112737
012702
004767
005215
004767
102420

004767
004767
005215

005765
100002
000163

004767
102403
004767

FUNCTION TIMER MACY11 30(1046)

09: 46

040000

000020
040000

173342
000020

004450
174202
173444

174266

000014
011124
174322
174126
176342
173236
000032
004450
174074

173336

001126

L
02-0EC-77
START OF TESTS
19 TST8 (R1)
BM! 2%
BIT #ERR, (R1)
BNE 99%
BR 19
29 BIT #SOKN, (R1)
BNE 3%
BIT RERR. (R1)
BNE 99%
BR 2%
38
JSR PC. TIMON
4s- BIT #SDHN, (R1)
BEQ 5%
JMP TIMNER(RD)
5% JSR PC. HRITRDY
BVS 99%
JSR PC. TIMOK
BR 1009
99% HLT
1009 SCOPE
»REWIND DRIVE
A
JSR PC,. REWIND
BVS 99%
BY(C 100%
99% HLT
BR A
1009

6
09 48 PARGE 76

; BRANCH WHEN
. RERDY SETS

+TURN TI{MER ON
; BRANCH WHEN SWDN = O

;G0 TO TIMER & RETURN VIR R2
;HRIT FOR RERDY

;REWIND SLAVE
;BRANCH {F ERROR ON REHWIND

» TEST O14-TURN RAROUND DELRY (FORWARD-REVERSE)

. THIS TEST MEASURES TIME FROM

TSTO1% MOVB #14, JETSTNUM
MOV #29.R2
JSR PC.HRITE

INC (RE)
JSR PC, RRITROY
BVS 99%
1% JSR PC.REVRD
JSR PC, TIMON
ENC (RS)
Py FST TC(RS)
BPL 3%
JMP TIMER(R3)
3% JSR PC. WRITRODY
BVS 99%

JSR PC, TINOK

'G0'=! (READ REVERSE) TO 'ARCCL'=0

;SET RETURN PC FROM TIHER
+WRITE R RECORD
+SET 'GO" BIT

:RERD THE RECORD (REVERSE)
- TURN TIMER ON

.SET 'GO" BIT

HAIT FOR 'ARCCL' = O

»,GO TO TIMER & RETURN VIR RZ

SEQ 0076




DZTUG-8 THMOZ/TE16 DRIVE
CZTUGC P11

3078
3079
3080
3081
3082
3083
3084
3085
3086
3087
3088
3089
3090
3091
3092
3093
3094
3095
3096
3097
3098
3099
3100
3101
3102
3103
3104
3105
3106
3107
3108
3109
3110
3111
3112
3113
3114
3115
3116
3117
3118
3119
3120
3121
3122
3123
3124
3125
3126
3127
3128
3129
3130
3131
3132
3133

011150

011162
011154

011156
011164
011170
011174
011176
011202
011204
011210

011212
011216

011220
011.24%
011230

011232
011236
011240

011244
011250
011252
011256

011260
011262

011264
011272
011276
011302
011304
011310
011312
011316
011322
011326

011330
011332
01133y

011340
011344
011346
011352

02-DEC-77
000401

104400
104000

112737
012702
004767
005215
004767
102426
Q04767
005215

004?767
102420

004?67
004767
005215

005765
100002
000163

004?767
102403
004767
000401

104400
104000

112737
0i2702
004767
005215
004767
102421
004767
004767
004767
005215

0057130
001002
000163

004767
102403
004767
000401

FUNCTION TIMER
09 4b

000015 001126
011232
174230
1724034

174250

174020

174216
173130
0000232
004450
17376b
173230

000016 001126
011330
174122
173726
173426

174136
173032

004450
173672
173134

MACY11 30(1046)
START OF TESTS

BR 100%
99§ HLT
1009%: SCOPE

M 6
02-DEC-?7 09 48 PAGE 77

» TEST 015- TURN RROUND DELRY (REVERSE-FORWARD)
. THIS TEST MEASURES TINE FROM 'GO'=1 (REARD) TO ‘ACCL'=0

TSTO15: MOve %15, 98 TSTNUM
MOV %29, R2
JSR PC,HRITE
INC (RS)
JSR PC. WAITRDY
BVS 999
JSR PC,REVRD
INC (RS)
JSR PC, WRITRDY
BvS 999
19 JSR PC.RERD
JSR PC, TIMON
INC (RS)
28 TST TC(RS)
BPL 39
JMP TIMER(RD)
39 JER PC. 1B TRDY
BVS 99%
JSR PC. TINOK
BR 100%
99§. HLT
1008. SCOPE
» TEST 016-GRP S1ZE (STOP HALF)
TSTO16- MOVB %16, 98 TSTNUN

MOV $18.R2
JSR PC.HRITE

INC (R5)
JSR PC, KRITRDY
BVS 99¢%

JSR PC.DELRY
JSR PC.REVRD

JSR PC, TIMON
INC (RS)
19 TST (RO)
BNE 2%
JHP TINER(RD)
8 JSR PC. HAITROY
BVS 99¢%
JSR PC, TINMOK
BR 100%

;SET RETURN PC FROM TIMER
;HRITE R RECORD

;SET 'GO' BIT

;HRIT FOR RERDY

+READ A RECORD IN THE
;SET 'GO’ BIT

;READ RECORD FORWARD
. TURN TIMER ON
;SET 'GO" BIT
;HRIT FOR ‘ACCL" = O

;GO TO TIMER & RETURN VIR R2

;SET RETURN PC FROM TIMER
+HRITE A RECORD
-SET 'GO" BIT

.DELAY 350 MS

;RERD REVERSE RECORD

. TURN TIMER ON

-SET 'GO' BIT

;HR'T FOR FRAME COUNT > O
G0 TO TIMER & RETURN VIR R2
+WAIT FOR RERDY BIT 10 SET

. CHECK TIME

SeQ 0077




0Z2TUG-8 TMO2/TE16 DRIVE

C2ZTUGC

3134
3135
3136
3137
3138
3139
3140
3141
3142
3143
3144
3145
3146
J147
3148
3149
3150
3151
3152
3163
3154
31565
3156
3157
3158
31589
3160
3161
3162
3163
3164
3165
3166
3167
3168
3169
3170
3171
3172
3173
3174
3175
3176
31727
3178
3179
3180
3181
3182
3183
3184
3185
3186
3187
3188
3189

P11

011354
011356

011360
011366
011372
011376
011400
011404
011406
011412
01141y
011420
011422
011426
011432
011436

011440
011442
C11lh4y

011450
g11454
011456
O11462

011464
011466

011470
011476
011502
011506
011510
011514
011516
011622
011524
011530
011532
011536
011540
011544
011546
011552
011556

011560
011562
011564

011570

02-0EC-77

104400
104000

112737
012702
004767
005215
004767
102427
004767
005215
004767
102421
ogu767
004767
Q04767
005215

005710
001002
000163

004767
102403
004767
oocu ot

104400
104000

112737
012702
004767
005215
004767
102433
00MN767
005215
004767
102425
004767
005215
004767
102417
004?767
004767
005215

005710
001002
00G163

004767

N &
FUNCTION TIMER MRCY11 30(1046) 02-DEC-77 09: 48 PRGE
STRART OF TESTS

09: 46

000017
011440
174026
173632
174046
173616
173316

174010
172722

004450
173562
173024

000020
011560
173716
173622
173702
173506
173722
173472

173706
172602

004450
173442

99%. HLT

100S8. SCOPE

; TEST 017-GRAP SI12€ (STARYT HALF)

001126 TSTO17- MOVB %17, 38 TSTNUM

MoV %18, R2
JSR PC WRITE
INC (R5)
JSR PC. HRITRDY
BVS 99%
JSR PC.REVRD
INC (RS)
JSR PC, WRITRDY
BVS 99%
JSR PC. DELRY
JSR PC.RERD
JSR PC, TIMON
INC (R5)

18 TST (RO)
BNE 2%
JMP TIMER(R3)

2% JSR PC.WAITROY
BvVS 99%
JSR PC. TIMOK
B8R 1009

99§ HLT

100§- SCOPE

» TEST 020- GAP SIZE (INTERRECORD)
» THIS TEST MEASURES TIME FROM °‘GO'=1 TQ
#20. 8 TSTNUN

001126 TST020 HMOVB

19

A )

MOy
JSR
INC
JSR
BVS
JSR
INC
JSR
BVS
JSR
INC
JSR
8vSs
JSR
JSR
I{NC

TST
BNE

'JHP

JSR

#$19,.R2
PCOHRITE
(R5)

PC, HRITRDY
99%
PCLURITE
(R5)

PC. HAITRDY
99%
PC,REVRD
(R5)

PC. HRITROY
93§
PC.REVRD
PC, TIMON
(R5)

(RO)
2%
TIMER(RZ)

PC.HRITRDY

;SET RETURN PC FROM TIMER
;WRITE A RECORD

;SET 'GO' BIT

;HAIT FOR REARDY

;READ REVERSE THE RECORD

;SET 'GO" BIT

+WRIT FOR RERDY

»BRANCH ON ERROR

;WARIT FOR TAPE MOTION TO STOP
;RERD RECORD

» TURN TIMER ON

,SET 'GO° BIT

;WRIT FOR FRAME COUNT > O
;G0 TO TIMER 8 RETURN VIR R2Z
+HRIT FOR RERDY

; CHECK TIME

"fC REG™ >0

;SET RETURN PC FROM TIMER
+HRITE R RECORD

:SET 'GO* BIT

;WAIT FOR RERDY

+HRITE SECOND RECORD

.SET 'GO’ BIT

+WARIT FOR RERDY

/READ REVERSE SECOND RECORD
»SET 'GO* BIT

;HRIT FOR RERDY

;READ REVERSE FiRST RECORD
- TURN TIMER ON

;SET 'GO* BIT

»HRIT FOR FRAME COUNT > O
.G0 TO TiMER & RETURN VIA R2Z2

+HRIT FOR RERDY

StQ 0078




DZTUG-B THMOZ/TE16 DRIVE FUNCTION TIMER

C2TUGLC

3190
3191
3192
3193
3194
3195
2196
3197
3198
3199
3200
3201
3202
3203
3204
3205
3206
3207
3208
3209
3210
3211
3212
3213
3214
3215
3216
3217
3218
3219
3220
3221
3222
3223
3224
3225
3226
3227
3228
3229
3230
3231
3232
3233
3234
3235
3236
3237
3238
3239
3240
3241
3242
3243
3244
3245

P11

01167y
011576
011602

011604
011606

011610
011616
011622
011626
011630
011634
011640
011644
011646
011652
011654
011660
011666
011670

011672
011676
011702
011704
011710
011712
01171y

011716
011722
011726
011732

011734
011740
011742
011746
011752

011754
011760
011762

102403
00N767
000401

104400
104000

112737
12702
004767
102530
005067
012700
004767
005215
004767
102516
004767
062767
005300
001363

012700
004767
005215
004767
102477
005300
001370

012700
012701
004767
005215

004767
102463
004767
0o%767
005215

005765
001002
000163

02-DEC-77 09 4b

172704

000021
011754
173514
167264
a00021
173560
173364

173114
000022

000021
173556

173326

000020
001060
173510
173276
173474
172406
000006

00yy50

NO1126

167232

B 7
MRCY11 30(1046) O02-DEC-77 09 u8

START OF TESTS

PRGE 79

BVS 99%
JSR PC, TIMOK
BR 1009
999. HLT
1009 SCOPE

- TEST 021- GRP CONSISTANCY

»THIS TEST MEARSUKES TIME FROM °'GO'=1 TO ‘FC REG' > O

,THE TEST REHINDS THE TAPE,HRITES 17 RECORDS WITH A DELRY FROM 1-16 MS
+BETHEEN EACH WRITE COMMAND. AFTER THE 17. RECORDS ARE WRITTTEN THE
.PROGRAM READ REVERSES 16 RECORDS. RT THIS POINT THE TRAPE IS STOPPED BE-
» THEEN THE FIRST AND SECOND RECORD. R READ COMMAND 1S EXECUTED TO RERD
+THE 16 RECORDS WITH THE TIME BETEWEN GO=1 TO FC > O STORED IN 'GAPTBL'
+FOR ERCH RECORD READ. AFTER 16 RECORDS HAVE BEEN READ THE TIME 1S VER-
+\FIED FOR ERCH READ. RFTER ALL RECORD TIMES RRE VERIFIED THEY RARE AVER-
-AGED AND PLACED IN THE 'ATIMTBL' (BY SCOPE). THE RBOVE PROCESS IS RE-
,PERTED FOR ERCH ITERATION.

TST021: HOVB %21, 38 TSTNUM
Hov #48.R2 +SET RETURN PC FROM TIMER
JSR PC.,. REHIND ;REWIND SLRVE
BvS 998 /BRANCH IF ERROR ON REUWIND
CLR DELTIN ;CLERR VARIABLE DELRY TIME
MoV #17..R0 ;SET & OF RECORDS TO URITE
19 JSR PC.HRITE HRITE 17. RECORDS
INC (RS) ;SET 'GO* BIT
JSR PC. WAL TRDY +HAIT FOR RERDY
BVS 9298
JSR PC, DELAYY -DELAY BEFORE WRITING NEXT REC
RDD #18 ,DELTIN ;SET NEXT DELAY TIME
DEC RO - DECREMENT RECORDS HRITTEN COUNT
BNE 1%
MOV #17..R0 +SET & OF RECS TO REVERSE RERD
% JSR PC,REVRD ;REVERSE READ 17 RECORDS
INC (RS) ;SET 'GO' BIY
JSR PC, WAITRDY +WAIT FOR READY
BYVS 99%
DEC RO DECREMENT RECORD COUNT
BNE 28
MOV #16 ,RO +SET # OF RECORDS TO RERD
MOV #GAPTBL. R1 .SET PTR TO GAP TRBLE FOR TEST
JSR PC.READ READ R RECORD
INC (R5) -SET 'GO" BIT
3% JSR PC. HRITRDY ;HAIT FOR RERDY
BVS 99%
JSR PC,RERD »RERD NEXT RECORD
JSR PC, TIMON » TURN TIMER ON
INC (R5) »SET 'GO" BIT
4% TST FC(RS) +HWAIT FOR FRAME COUNT > 0
BNE 5%
JMP TIMER(R3) ,60 TO TIMER & RETURN ViR R2

SEQ 0079




DZTUG-B TMO2/TE16 DRIVE

C2ZTUGC

3246
247
3748
3249
3250
3251
3252
3253
3254
3255
3256
3257
3258
3259
3260
3261
3262
3263
3264
3265
3266
3267
3268
3269
3270
3271

3272
3273
3274
3275
3276
3277
3278
3279
3280
3281

3282
3283
3284

3285
3286
3287
3288
3289
3290
3291
3292
3293
32N
3295
3296
3297
3298
3299
3300
3301

P11

011766
011772
01177y
0117276
012C00

012002
012006
012012

012016
012020
012024
012030
012036

012040
012044
012050
012052
012054
012056
012060
012062
012064
012070
012072
012074
012076
012100
012102
0121006

012110
612112

012114

012122
112130
012134
012140
012142
012146
012150
012152
012154
012156

012160
012164

02-DEC-?77

004767
102446
010421
005300
001355

105037
012700
012701

012104
004767
105237
122737
001367

012700
012701
005002
005003
062102
005503
005300
001274
012700
006203
006002
005300
001374
010204
004767
000401

104400
104000

112737

112737
012702
004767
102437
004367
016420
176340
174700
000060
005215

022710
00100%

FUNCTION TIMER

09 46

173244

001124
000020
001060

172572
Q01124
000020

000020
001Ce0

00000y

172400

000022

000023
012202
173202

173412

124700

N0112u

001126

001126

MACY11 30(1046)
START OF TESTS

5% JSR
BVS
MOV
DEC
BNE

CLRB
MOV
MOV

6% MOV
JSR
INCB
CMPB
BNE

Mov
MOV
CLR
CLR
7% ROD
RDC
DEC
BNE
MOV
8% ASR
ROR
DEC
BNE
MoV
JSR
BR

998§, HLY
1008, SCOPE

C 7
02-DEC-77 09 48 PRGE

PC. HRITRDY
99¢

R4, (R1)+
RO

38

o#GRP
#16. . RO
#GAPTBL. R1

(R1)+4,R4
PC. GRPOK
J¥GRP

#16 , JRGRP
6%

#16. .RO
#GRPTBL.R1
R2

R3
(R1)+,R2
R3

RO

7%

84, RO

R3

R2

RO

8%

R2, R4
PC. TINOK
1009

. TEST 022-DUnMny TEST
. THIS TEST MERSURES NOTHING

TST022: MOVB

%22, R TSTNUNM

- TEST 023-DRTA TIiME (2008P1)
. THIS TEST MEASURES TIME FROM 'FC REG" CHRNGES Y0 'RDY’'=1

TSTO023 MOVB
MOV
JSR
BVS
JSR
. HORD
. HORD
. HORD
HORD
INC

1% CMP
BNE

#23, o8 TSTNUN
#3%.R2

PC.. REWIND
938

R3, THCHD
HTBUF

-800

-1600

WFHD

(R5)

#-1600 . (RO}
2%

80

WAIT FOR RERDY

+STORE TIME IN GRPTBL
;DECREMENT # OF RECORDS RERD

+SET GAP # O

;GET GRAP TICK COUNT

;CHECK TIME

; INCREMENT GRP #

;BRANCH IF RLL GRPS NOT CHECKED

;SETUP TO RVERAGE GAP SIZES
;SET PTR TO TRBLE
;CLERR 'SUM’ REGISTERS

;RDD ALL GAP SIZES TOGETHER

;NOW DIVIDE BY 16.
,BY SHIFTING 4 PLRCES RIGHT

»MOVE AVERAGED TIMES TO RY
- CHECK. RAVERAGED TIMES

»SET RETURN PC FROM TIMER
-REWIND SLRVE

:BRANCH IF ERROR ON REHWIND
:WRITE 800 WORD RECORD
;SET WRITE BUFFER ADDRESS
: HORD COUNT

FRAME COUNT

;HRITE COMMAND

.SET 'GO0" BIT

HAIT FOR FRAME COUNT TO CHANGE

StQ 0080

Dl =] 1




DZTUG-B TMOZ2/TE16 DRIVE

C2ZTUGC

3302
3303
3304
3305
3306
3307
3308
3309
3310
3311
3312
3313
3314
3315
3316
7
3318
3319
3320
3321
3322
3323
3324
3325
3326
3327
3328
3329
3330
3331
3332
3333
3334
3335
3336
3337
3338
3339
3340
3341
3342
3343
3344
3345
3346
3347
3348
3349
3350
3351
3352
33583
3354
3355
3356
3357

P11

012166
012172
01217y

012176
012176
012202
012204
012206
012212
012216
012220
012222
012224
012230
012232
012236

012240
012242

012244
012252
012256
012262
012264
012272
012276
012300
012302
012304
012306

012310
012314
012316
012322
012324

012326
012326
012332
01233y
012336

012342
012346
012350
012352
012354
012360
812362
012366

012370

02-DEC-77

032711
001022
000771

Q0u767
105711
100402
000163
012700
006204
005300
001375
004767
102403
004767
000401

104400
104000

112737
012702
0uN767
102442
052765
oo4367
016420
173520
167240
000060
005215

022710
001004
032711
001022
000771

004767
105711
100402
000163

012700
006204
005300
001375
004767
102403
004767
006401

104400

0D 7
FUNCTION TIMER MRACY11 30(1046) 02-DEC-77 09.48 PAGE

09- 46
gu0000

172156

004450
000003

173006
172250

000024
012332
173080

000700
173262

167240
040000

172026

004450

000003

172656
172120

001126

00032

START OF TESTS
BIT RERR, (R1)

BNE 99%
BR 19
Y4 3
JSR PC. TIMON
3% TST8 (R1)
BMI 4%
JMP TIMER(RI)
4% MOV %3.R0
5% ASR RY t
DEC RO
BNE 5%
JSR PC, WRITRDY
BvVS 99¢%
JSR PC. TIHOK
BR 100%
99% HLT
1008: SCoPt
» TEST 024-DATR TINE (5568P1)

TSTOZ24- MOVB #24. JATSTNUN
MoV #39.R2
JSR PC,.  REWIND

BVS 99%
BIS #BP IG56+NORNM1 1. TC(R5)
JSR R3, THCMD
WORD  WTBUF
HORD  -222u4.
. WORD  -H44u8
HORD  HFHD
INC (RS)
18 CHP #-4448 , (RD)
BNE 29
BIT RERR, (R1)
BNE 99%
BR 1%
2%
JSR PC, TIMON
3% TS1B (R1)
8MI 4%
JMP TIMER(RDY
49 MoV #3. R0
6% ASR RY
DEC RO
BNE 5%
JSR PC, WAITRDY
BVS 99%
JSR PC, TIMOK
BR 1009
99% HLT

81

+MONITOR ERROR BIT

;TURN TIMER ON
+HRIT FOR RERDY TO SET

;GO TO "IMER & RETURN VIA R2

+SET TO DIVIDE BY 8
;BY SHIFTING RIGHT 3 PLACES

;CHECK TIME

;SET RETURN PC FROM TIMER
;REUIND SLAVE

;BRANCH IF ERROR ON REHIND
;LORD TAPE CONTROL REGISTER
JHRITE 2224, WORD RECORD

-SET "GO' BIT
»BRANCH WHEN WRITING BEGINS
+MONITOR ERROR BIT

- TURN TIMER ON
- BPANCH WHEN RERDY SETS

,G0 TO TIMER & RETURN VIR R2
-SET SHIFT COUNT

»CHECK TIME

SEQ Cos8i




DZTUG-8 TMOZ/TE16 DRIVE FUNCTION TIHER
02-DEC-77 09 ue

C2TuGC

3358
3359
3360
3361
3362
3362
3364
3365
3366
3367
3368
3369
3370
3371
3372
3373
3374
3375
3376
3377
3378
3379
3380
3381
3382
3383
3384
3385
3386
3387
3388
3389
3390
3391
3392
3393
J39%
3395
3396
3397
3398
3399
3400
3401
3402
3403
3404
3405
3406
3407
3408
3409
3410
3411
412
3413

P11
012372

012374
012402
012406
012412
012414
012422
012426
012430
012432
012434
012436

012440
012444
012446
012452
012454

012456
012456
012462
012464
012466

012472
012476
012500
012502
012504
012510
012512
012516

012520
012522

012524
012532
012536
012540
012544
012550
012552
012560
012564
012566
012570
012572
01257y

012576
012602

104000

112737
012702
004767
102442
052765
004367
016420
171600
163400
000060
005215

022710
001004
032711
001022
0oo7?1

004767
105711
100402
000163

012700
006204
005300
00137%
004767
102403
004767
000401

104400
104000

112737
105737
001046
012702
004767
102437
052765
004 367
016420
171600
163400
000060
005215

022710
00100y

000025
012462
172730

001300
173132

163400
Q40000

171676

004450
000003

172526
171770

000026
001132

012620
172572

02300
172774

163400

001126

000032

301126

N00C3<

E 7
MACY11 30(1046) 02-DEC-77 09:48 PRGE

START OF TESTS
100% SCOPE

. TEST 025-DRTR TIME (80QBPI)
TST0Z25 MOV %025, ¥ TSTNUN
MoV %3%.R2
JSR PC.,. REWIND

8vVS 99%

BIS #BP | 800+NORM11, TC(RS)

JSR R3, THCMD

WORD  WTBUF
WORD  -3200.
HORD  -6400
WORD  HFWD
INC (R5)
19 CHP §-6400. , (RO)
8NE 2%
BIT RERR. (RD)
BNE 99¢
BR 1%
29
JSR PC. TIMON
3% TSTB (R1)
BMI 4s
JMP TIMER(RI)
49 MoV %3.R0O
5% ASR RY
OEC RO
ENE 5%
JSR PC, HRITROY
BVS 99¢
JSR PC. TIMOK
BR 100%
99%. HLT
100%- SCOPE
» TEST D26-DATR TINE (16008P1)

TST026 MOVB #026. 93 TSTNUNM
TST8 SENRZFLG
BNE TST027
MOV #38.R2
JSR PC,. REWIND
BVS 99%

BIS #PE1600+NORM1Y, TC(RS)

JSR R3, THCND

HORD  WTBUF
WORD  -3200.
HORD  -6400
WORD  WFWD
INC (R5)
19 CHP #-6400 . (RO
BNE 2%

82

+SET RETURN PC FROM TIMER
»REWIND SLARVE

+BRANCH If ERROR ON REWIND
;SET 800 8P|

+HRITE 3200 HWORD RECORD

+SET ‘GO’ BIT
;HAIT FOR URITING TO START
,MONITOR ERROR BIT

; TURN TIMER ON
:BRANCH WHEN RERDY SETS

:60 TO TIMER & RETURN VIR RZ
,SET SHIFT COUNT

. CHECK TIME

»BRANCH IF DRIVE 'NRZ ONLY’

;SET RETURN PC FROM TIHER
; REWIND SLAVE

»BRANCH IF ERROR ON REWIND
:SET 1600 BP!

HRTTE 3200 WORD RECORD

.SET "GO BIT
»BRANCH WHEN WRITING STRRTS

SEQ 0082

oo



DZTUG-B THOZ2/TE16 DRIVE FUNCTION TIMER MACY11 30(1046)
START OF TESTS

CZ2TUGC

41y
3415
3416
3417
34128
3419
3420
3421
422
423
3424
3425
3426
Juz?
3428
3429
830
3431
3432
3433
434
3435
J436
3437
3438
3439
3440
R{LD
3442
3443
34y
Ju4b
3446
3447
448
3449
450
451
Ju52
3453
3454
3455
3456
3457
3458
3459
3460
3461
3462
463
J464
3465
3466
Jue?
J468
3469

P11

012604
012610
012612

012614
012614
012620
012622
012624

012630
012632
012634
012640
012642
012646

012650
012052

012654
012662
012666
012672
012674
012676
012730
012702
012706

012710
012712
012714

012720
012724
012726
012732

012734
012736

012740
012746
012752
012756
012760
012764
012766
012772
012774
012776

02-DEC-77 09 46

032711
001017
000771

004767
105711
100402
000163

006204
006204
004767
102403
004767
000401

104400
104000

112737
012702
004337
000000
000000
000000
000024
004767
005215

105711
100402
000163

004767
102403
0047e7
g0ou01

104400
104000

112737
012702
004767
005215
004767
102423
004337
006300
000000
000000

040000

171540

00y4s0

172376
171640

000027
012710
005560

171452

004450
172312
171554

£00030
013010
172446
172252

005560

2%
3%

4s

99%
1009

» TEST 027-ERASE

BIT
BNE
BR

JSR
TST8
B,
JHP

ASR
ASR
JSR
BVS
JSR
BR

HLT
SCOPE

F 7

02-DEC-77 09 48 PRGE 83

RERR. (R1) .MONITOR ERROR B!T
99§
1§
PC, TIMON , TURN TIMER ON
é§1) ,BRANCH WHEN READY SETS
TIMER(R3) ,GO TO TIMER & RETURN VIA R2
Ry ,DIVIDE TIME BY Y
4
PC. HRITRDY
999
PC. TIMOK , CHECK TIME
100%

-THIS TST MERSURES TINHE FROM 'GO’=1 TO 'RDY'=1

NO112e

19

2%

99%
1009

TSTG27 MOVB

MOV
JSR
WORD
HORD
WORD
WHORD
JSR
INC

TSTB
BMI
JHP

JSR
BVS
JSR
BR

HLT
SCOPE

%27, QRTSTNUN
#18.R2
83,0ITHCHD

0

0

ERASE
PC. TINON
(RS)

(R1}
2%
TINRER(R3)

PC.HRITROY
99¢%

PC, TIMOK
100%

- TEST-030 TAPE HMARK
. THIS TEST MEASURES TIME FROM 'GO'=1 TO 'RDY'=1
N01126 TSTO30- MOve

MoV
JSR
INC
JSR
BVS
JSR
HORD
HORD
WORD

#30, 98 TSTNUN
#18.R2
PC.HRITE
(R5)

PC. HAITRDY
99¢
R3, 9% THCHD

0

0

0

»SET RETURN PC FROM TIMER

- TURN TIMER ON
+SET 'GO° BIT

BRANCH RHEN RERDY SETS
.60 TO TIMER 8 PETURN VIR R2

»SET PETUFN PC FROM TIMER
WR!'TE R RECORD
-SET 'GO" B8 7

SEQ 0083




G 7

DZTUG-8 TMOZ2/TE16 DRIVE FUNCTION TIMER MACY11 30(t10u46) 02-DEC-77 09 48 PRGE By SEQ 0084
CZTUGC P11 02-DEC-77 09 Wb START OF TESTS

3470 013000 000026 . WORD  HWFMK

471 013002 004767 171352 JSR PC. TIMON +TURN TIMER ON

g“;% 013006 005215 INC (RB) .SET 'GO" BIT

N

3474 013010 105711 19 TSTR (R1) +BRANCH WHEN RERDY SETS

475 013012 100402 BMI 28

3“;6 013014 000163 004u4S0 JMP TIMER(R3) ,G0 TO TIMER & RETURN VIR R2

47?7

J478 013020 Q04767 172212 2% JSR PC, WRITRDY

2479 013024 102403 BVS 99%

480 013026 004767 171454 JSR PC, TIMOK

Zﬂgi 013032 000401 BR 1009

2482

483 013034 t0ouu00 995% HLT

J4Sy 012036 100%

4S5t 01203 004767 172300 JSR PC, REWIND ,REWIND SLARVE

43 J1Z04Z2 102774 BvVS 99% .BRANCH iF ERROR ON REWIND

457 M1TOWs 104000 SCOPE

INES

(=
2 s




0ZTUG-B THMOZ/TE16 DRIVE FUNCTION TIMER
02-DEC-77 09 We

CZTUGC

3489
490
349!
3492
3493
494
3495
3496
3497
3498
3499
3500
1501
502
3503
-504
3505
31506
3507
3508
3509
3510
3511
3512
3513
3514
3515
3516
3517
3518
3519
3520
3521
3522
3523
3524
3525
3526
3827
3528
3529
3530
3531
3532
3533
3534
3535
3536
3537
3538
3639
3540
3541
3542
3543
3544

P11

013046
013052
013056
013060
013062
013070
013072
013076
013102
013106
013112
013116
013122
013130
013132
013136
013142
013146
013154
013150

0131el

013162
013166
013170
012174
013176
013202
013206
013210
013214
013216

013222
013226
013232
013236
013242
013246
013250
013254
013260
013262
013264
013266
013270
013272
01327y

012700
000004
005300
001374
032777
001410
113700
113701
113702
000137
105237
005237
122737
001402
000137
105037
105237
122737
001402
000137

005767
001015
106737
001004
000004
000137
000000
004?767
000005
000137

000004
005267
013702
004?67
005767
001002
005267
013704
001405
000005
004714
000240
00G240
000240

000012
001400

000100

001010
001011
001012
007440
001011
001012
000010

007206
001011
001010
000010

007206

165576
001121

014567
005730

166560
005730

01401y
165652
001004
167372
165534

1655626
oooou 2

165710

00101t

nC1010

H
MACY11 30(1046) 02-DEC-77

?

09 u8 PRGE

START OF TESTS

FINISH MOV %10 . RO

18 TYPE. CRLF
DEC RO
BNE 18
BIT #SHO6, dSKHR
BEQ 2%
Move S#DRVNUM, RO
HOve o#SLVNUN, R1
MOVB o#SLVPTR,R2
JMP o# TYPHDR

2% INCB o SLUNUN
INC Q¥SLVPTR
CMPB #8. . 98SLVYNUM
BEQ 39
JMP o¥BEGIN

3% CLRB S¥#SLUNUN
INCB oRDRUNUM
CHPB %8 , o8DRUNUN
BEQ END
JHP J¥BEGIN

END

85

»SET LINE FEED COUNT

+SET NEXT SLRAVE #
;AND ITS POINTER
;BRANCH IF LRST SLAVE (7,

;BEGIN TEST ON NEXT SLRVE
-SET SLAVE #0

;AND INCREMENT DRIVE #
;AND CHECK (F LAST DRIVE

YEFAXRAEX MODIFIED 8-11-77 FRAXRLLXXAAXALIALSXASAILSLALAL
RCT11 END OF PARSS

+
+

TST RUTOM
BNE 2%
TSTB JSUNTFND
BNE 1%
TYPE.E UNIT
JHP RINIT
19 HALT
JSR PC, CKSUR
RESET
JMP IR INYT
2% TYPE. HSGA
INC PCNTR
MOV JE#PCNTR. RZ
JSR PC, TYPOCT
TST PRFLG
BNE 33
INC PRFLG
39 MoV dRY4 2, RY
BEQ HERE
RESET
SENDRD  JSK PC. (R4
NOP
NOP
NOP

HERE

sRUTOMATIC MODE"
+BRANCH - IF YES
BRANCH {F A UNIT WAS FOUND

. CHECK FOR CNTL G
-RESTART

.PRINT END OF PRSS
,BUMP PRSS COQUNTEP
.GET END OF PRSS COUNT
-AND TYPE IT

.PRSS INDICRTOR SET?
-BRANCH - If YES

+SET PRSS INDICATOR

» CONTENTS OF 42 TQ Ru
-BRANCH IF NOT RUTO MODE
- CLERR THE WORLD
.RETURN TO MONITOR

SEQ 0085




Y
02TUG-B THDZ/TE16 DRIVE FUNCTION TIMER MACY11 30(1046) 02-DEC-77 09 48 PAGE 86
START OF TESTS

C2TUGC

I545
I5%6
I547
3548
I6N9
3550
3551
3552
J583
3554
-55%

_6Ew

P11

013274
013300
013302
013310
013312
013314
013320
013322

02-DEC-77

005767
001010
032777
001004
000000
004767
000005
0C0137

09 4e
165464
024000

tbbuSY
005730

165470

1%

TST RUTOM . CHECK FOR AUTOM MOUE
BNE 19 »BRANCH - IF YES

BIiT #4000, JSHR .SEE IF HALT ON PASS
BNE 1% +BRANCH - IF NOT

HALT

JSR PC, CKSHR ;CHECK FOR CONTOL G
RESET +CLERR THE WORLD

JMP: OR INIT +RESTART

1 22000 0P POt 00002000t b 000t Pttt tttisttiis)

SEQ 0086

TN




DZTUG-8 TMOZ2/TE16 DRIVE

CZTUGC

3557
3568
3559
3560
3561
3562
1563
3564
3565
3566
3567
3568
3569
3570
3571
3872
2873
574
3575
3576
3577
3578
3579
3580
3581
3582
3583
3584
3585
3586
3587
3588
3589
3590
3591
3592
3593
3594
3595
3596
3597
3598
3599
3600
3601
3602
3603
360u
3605
3606
3607
3608
3609
361C
3611
Jo12

P11

02-0EC-77

013326 012737

013334
013342
013346
013352
013354
013362
013370
013374
013376
013400
013402
013404

013406
013412

013414
013420
01342y
013426

013432
013436
013440
013442
013444
012450
013454

013456
013460

013462
013470
013474
013500
013502
013510
013516
013522
013524
013526
013530
013532

112737
012702
00u767
102441
052765
052765
004337
016420
172277
063440
000070
005215

22710
101375

oou7e7
023710
103402
000163

012700
006204
005300
001375
004767
004767
000401

104400
134000

112737
012702
004767
102465
052765
052765
gou 337
016420
172277
076400
006070
005215

FUNCTION TIMER
09 u4é

013334 001006

000031
013420
171770

001300
000010
005560

001126

000032
000010

001440

170740
013400

004450
000005

171530
171032

060032 001126
013616

171642

001300
000010
005560

000032
00ao10

J 7
MACY11 30(1046) 02-DEC-7? 09 48 PAGE 87 SEG 0087

START OF TESTS

+SKEH TRPE TIMING TESTS
+THE FOLLOWING TESTS REQUIRE R SPECIALLY WRITTEN 800 BPI| SKEH TRPE
SKEWTST MOV RTSTO31, USCPADR ;SET SCOPE POINTER

» TEST Q31- SKEW TRAPE SPEED TEST-FORWARD
-THIS TEST READS 32" OF TAPE (26400. -800. = 25600. FRAMES), THEN
.DIVIOES TIME 8Y 32. TO GET TIME TO READ 1" (800. FRRMES) OF TRAPE

TSTO31 MOve 031, 8TSTNUN
MOV n2%.R2 +SET RETURN PC FROM TIMER
JSR PC, REWIND ;REWIND SLRVE
BVS 99% +BRANCH IF ERROR ON REWIND
BIS #8P 1800+NORNM11, TC(RE? . SET 800 BPI
BIS %8RI, CS2(R5) +INHIBIT BUS ADDRESS INCREMENT
JSR R3. 98 TMCMD +RERD 32" OF TAPE-FORWARD
WORD  RDBUF
WORD  -1.
10% WORD 26400 . FRAME COUNT
WORD  ROFUWD
INC (R5) ,SET 'GO" 817
18 CHpP #800 ., (RO) HRIT FOR FIRST 800 FRAMES
BH! 1% »TO BE RERD
JSR PC TIHON ;:TURN T{HER ON
2% CMP agiﬂs,(ﬁﬂ) ~HAIT FOR RERDING TO FINISH
BLC 3
JHP TIMER(RI) .60 TO TIMER & RETURN V!R R2Z
3% MOV #5.R0 :DIVIDE TIME BY 32
4% ASR Py
DEC RO
BNE NS
JSR PC RHINIT INIT DRIVE
JSR PC, TIMOK -{HECK TIME
BR 1008
99% HLT
100% SCOPE

» TEST 032-SKEW TAPE SPEED TEST-REVERSE

,THIS TEST RERDS FORUARD 40" (32000. FRAMES) OF TAPE, THEN RERDS REVERSE
. 32" (26400. -800. = 26600. FRAMES) OF TAPE THE TIME 1S THEN DIVIDED BY
.32 TO GET TIME TO RERD 1" (B00 FRAMES) OF TARE

TST032 MOvB $32. 98 TSTNUN
MOV #3%.R2 ,SET RETURN PC FROM TIMER
JSR PC,. REWIND . REWIND SLRARVE
BvS 938 .BRANCH IF ERROR ON REMWIND
BIS #BP1800+NORMI1, TC(RS)
BIS #8A1, (SZ2(R5E)
JSR R3, 8THCHMD .READ FORWARD 32000 FRAMES
WORD  RDBUF
WORD -1 . HWORD COUNT
109 WORD 32000 ; FRAME COUNT
WORD  ROFUWD .READ FORUWARD
INC (R5) ,SET 'GO’ BIT




4

K
DZ2TUG-B8 TMOZ2/TE16 DRIVE FUNCTION TIMER MACY1t 30(1046) 02-DEC-?7 09 48 PAGE 88 SEQ 0088

C2TUGC P11 02-0EC-77 09 ub START OF TESTS
613 013534 023710 013526 19 CMP 98109, (RO)
gg}g 013540 101375 BHI 19
Jete 013542 004767 171432 JSR PC.RHINIT +INIT DRIVE
3617 013546 Q04767 171172 JSR PC, DELRY ;WRIT FOR TAPE MOTION TO STOP
3618 013562 052765 001300 000032 BIS %8P 1BO0+NORM11, TC(RS)  ;SET BOO BPI
3619 013560 052765 000010 000010 EiIS %8RI, CSZ2(RB) ;INHIBIT BUS RODRESS INCRENENT
3620 013566 004337 005560 JSR R3. ¥ THCMD .RERD REVERSE 32" OF TRPL
321 013572 G1e420 WORD  RDBUF ;RERD BUFFER
3622 0135724 177777 : WORD -1, ; WORD COUNT
J6Z23 013576 063440 i1% WORD 26400 ; FRAME COUNT
JeZ4 013600 000076 WORD  RDREV ;READ REVERSE
gg%g 013602 002215 INC (RS) ;SET 'GO’ BIT
3627 013604 02271C 001440 2% CMP #800 . (RD) ;WRIT FOR FIRST 800 FRAMES
§6§§ 013610 101375 BHI 2% . TO BE RERD
6
3630 013612 004767 170542 JSR PC, TIMON ;TURN TIMER ON
3631 01361€ 023710 013576 3% CMP 98119, (RO) ;HRIT FOR ALL FRAMES TO BE RERD
3632 013622 103402 BLO 4%
3633 013624 (00163 004450 JMP TIMER(RZ) ,GO TO TIMER & RETURN VIR R2
3634
3635 013630 012700 000005 4% MOV #5. RO ,DIVIDE TIME BY 32
3636 013634 006204 5% RASR R4
3637 013636 005300 DEC RO
3638 013640 001375 BNE 5%
3639 013642 004767 171332 JSR PC,RHINIT
3640 013646 004767 170634 JSR PC. TINOK
364t 013652 000401 BR 100¢
3642
Jed3 013654 104400 99%- HLT
Je44 013656 100%.
3645 013656 004767 171460 JSR PC, REWIND REWIND SLAVE
Jewe 013662 102774 BYS 99% .BRANCH IF ERROR ON REHIND
Je47 013664 104000 SCOPE
Jeus
36“3 013666 000137 013046 JMP a%F INISH
305G

ID_DDDDI)DDﬁnnDﬁDDﬁﬁ‘DDDDDDIJIJDD]_):;JDDDDDIJDD:DD M 1




L 7
DZTUG-B THO2/TE1e DRIVE FUNCTION TIMER MACY11 30(1046) 02-DEC-?7 09 48 PRGE 89 SEQ¢ 0089
02-DEC-77 09 46

CZTUGC

3651
3652
3653
3654
3655
3656
3657
3658
Je59
3e60
3661
K{1-Y4
3663
3664
3665
3666
1667
3668
3669
3670
3671
3672
3673
3674
3675
3676
3677

P11

013672
013676
013702
013704
013710
013716
013720
013724
013726
013732
013740
013742
013746
013750
013754
013756
013762

005067
005737
001417
005267
023737
001403
105267
000M16
105267
052777
000410
105737
001003
105267
000402
1052w?
00020~

165066
000042

165054
000042

165043

165034
104100

00041
165014
16500~

000046

165040

STRART OF TESTS

CKMODE

19

2%

3%
5%

KXXXKXXINSERTED 11-8-77 XXXXKXXXXXXXXXAXAXXAXEXLKXAXXARRAAAL
CHECK FOR DUMP MODE OR RUTOMATIC HMOCE

+
+

CLR
TST
8EQ
INC
CHP
BEQ
INCB
BR
INCB
BIS
BR
TSTB
BNE
INCB
BR
INCB
RTS

AUTOM
oty 2

29

RUTOM
JRU 2, kY

; INIT AUTO MODE

. RUTOMAT IC MODE”

;BRANCH - IF NOT

,SET RUTO MODE INDICRTOR

+ACT11 MODE?

;BRANCH -~ IF YES

; INDICATE XXDP AUTO MODE

;RAND EXITY

, INDICATE RCT11 RAUTO MODE

;CON: CYCLE,.HALT ON ERROR., INHIBIT SUBTEST
;AND EXIT

;MAN: MODE VIR ACT11/PRPER TARPE”

;BRANCH - IF NOT

;INDICRTE MAN MODE VIR ACT11/PAPER TAPE
;AND EXIT

. INDICATE MANUARL MODE VIR XXDP

; RETURN

PP 000000000320 00203000000300000008200000023320000800 000000800

Eininianlalalinlalisalalial [ ) =]

wleofolololelolodolo} el




N 7
D2TUG-8 THOZ/TE16 DRIVE FUNCTION TIMER MACY11 30(1046) 02-DEC-77 09 48 PRGE 90

CZTUGC P11

3678
3679
J680
3681
3682
3683
Je8Y
3685
3686
3687
3688
3689
$690
3691

369C
369°

b3y

01376M
013764
013766
013772
013776
014000
014004
014010
014012

02-DEC-77 09- 46

000005
00000k
105767
001405
013700
005037
004710
000777

014036
164771

000042
000042

STRART OF TESTS

y XXXXXXAX INSERTED 11-8-77 XXXXXXXXXXIXXXXAXAXXKXXXRLRLIAAL
; DISCONTINUE TESTING FOR
. ILLEGAL CONDITIONS
RBORT
RESET +INITIALIZE THE WORLD
TYPE, 1SGB ; TYPE RBORT MESSAGE
TST8 XXOPH » XXDP AUTO MODE
BEQ 19 +BRANCH - [F NOY
MOV ak4 2, RO ;GET MONITOR EXIT RDDRESS
CLR oty 2 ;USE RS RBORT FLAG
JSR PC. (RO} ;EXIT TO XXDP MONITOR
18 B8R » AND HRNG

900000000203 00008 382800000000 00000000300000000888088¢083¢8808¢8¢F

SEQ 0090

Izmmc&mm-ﬂ'ﬂ'ﬂ-ﬂﬂﬂ'ﬂmmmmmmmmrﬂmmmmmmm M ]

<




N 7
DZTUG-B THMOZ/TE16 DRIVE FUNCTION TIMER MACY11 30(1046) 02-DEC-77 09.48 PAGE 91

CZTUGC P11

3695
3696
3697
3698

02-DEC-77 09 46 PROGRAM MESSAGES

SBTTL PROGRAM MESSAGES
;OPERRTOR INSTRUCTIONS

SEQ 0091

|

ZZZZIIIIIXIZIIIICCOCCCOCCCOOOCT A0




DZTUG-B TMOZ/TE16 DRIVE FUNCTION TIMER
02-DEC-77 09 46

CZTUGC

3699
3700
3701
3702
3703
3704
3705
3706

P11

014014
014022
014030
014036
014044
014052

005015
043117
020123
005015
040522
051117

047106
050040
020040
051120
020115
042524

020104
051501
000040
Q43517
041101
00010y

B 8
MACY11 30(1046) 02-DEC-77 09 48 PRGE 92
PROGRAM MESSRAGES

; XXXXEXX INSERTED 11-8-77 XXXXXXEXXXXXXXAXLXXKARAXARATLLR
MSGRA: .RSCIZ <(CROCLF>'END OF PRSS '

MSGB- RSC1Z <CR>CLF>'PROGRAM ABORTED'

StQ 0092

LT ARY

VNNV VLBV VT DODTDOTVBVIDND DTAT™




DZTUG-8 TMO2/TE16 DRIVE FUNCTION TIMER MACY11 30(1046) 02-DEC-77 09 48 PARGE 93 SEQ 0093

C2TUGC P11 02-DEC-77 09: 46

3707
3708
3709

C 8 B
PROGRAM MESSAGES

P3P 0203200000000 33 2200000000333 00000009330333 000808034 +4¢%]

- A = ~o |

ety




DZTUG-B TMOZ2/TE16 DRIVE FUNCTION TIMER
02-DEC-77 09. 46

C2TuGC

3710
3711
37212
3713
3714
3715
3716
3717
3718
3719
3720
3721
3222
3723
3724
3725
3726
3727
3728
3729
3730
3731
3732
3733
3734
3735
3736
3237
3738
3739
3740
3741
3742
3743
3744
37245
3746
3247
7248
749

P11

014060
014066
014074
014102
014110
014116
014124
014132
014140
014146
014154
014162
014163
014170
014176
014204
014212
014220
014225
014232
014240
C14244
014252
014260
014266
014274
014302
Q14304
014312
014320
014326
O14334
014342
014345
014352
014360
014366
014374

005015
041507
052057
051104
020124
005015
043040
O40449
051523
047503
ouel iy

000

124
046524
044522
0E1447
042502
042524

106
030115
053111
026460
020105
020105
Qu752y4
042524
000040
050123
042524
Q47117
054450
020117
024460

116
Q46116
gu2531
036440
000051

055103
052040
030505
043040
Q46524
05452y
051111
Q42104
Q47440
052116
051105

050131
031060
042526
052040
052040
020104
051117
020062
020105
052040
046123
023443
041040
052123

042505
052123
054514
051505
020075

000
055122
037531
027523
030440

052524
031115
020066
047103
000122
042520
052123
Q42522
020106
Q47522
020040

020105
042040
021440
020117
051505

000
052040
051104

050131
053101
020123
020105
a42105

020104
020123
020077
047057
027461

Bu7440
024040
O47516
030057

D 8
MACY11 30(1046) 02-DEC-77 09 48 PRGE 94
PROGRAM MESSRAGES

M NAM ASCIZ <CROCLFY'C2TUGC TMZ/TE16 DR FCNT TMR®

| REG: RSCIZ <CRYCLF>'TYPE FIRST RADDRESS OF CONTROLLER

1.DRVS. ASCiZ X%TYPE TMOZ ORIVE #'S TO BE TESTED ~

I SLys. RASCIt  'FOR TMOZ DRIVE

i DRV RSC1Z %0- TYPE SLAVE #'S TO BE TESTED %

I SKEW  ASCIZ 'SPEED TESTS ONLY? (YES/NC = 1-/0)°

. NRZ RSCtZ "NRZ ONLY? (YES/NO = 1/70)°

SEQ 0094




OZTUG-B TMOZ/TE16 DRIVE FUNCTION TIMER
02-DEC-77 09: 46

C2TUGC

3750
3751
3752
3763
3754
3785
3756
3?57
3758
3759
3760
3761
3762
3763
3764
3765
2766

:ﬁew

P11

D14376
014404
014812

014416
014424
014432
014435
014442
014450
014456
0144l
014472
014500
014502
014510
014516

005015
043117
006505

005015
Qu2520
032040

116
052116
051135
042101
020123
043111
000012
046524
044522
051104

047106
052040
000012

051124
020104

000
020117
047522
40440
051104
050123
042511

031060
042526
052111

020104
050101

050101
Q47524

047503
QuellN
020124
051505
041505
CGe50u

042040
0000ou0
0201085

MACY11 30(1046)

E 8
02-DEC-77 09 48 PRGE S5

PROGRAM MESSAGES

M EOT

. ERROR MESSRGES

E TRPY

E. NCON

E NORV.

E NSLV

. RSC 12

RSCi2Z

RSC12

RSC1Z
ASCI I

CCRYCLEY'END OF TRPE'CCRXCLF>

CCRYCLF)>'TRAPPED TO '

"NO CONTROLLER AT RDDRESS SPECIFIED ' <CRY<LF>

'THMO2 DRIVE '
"CRIVE

SEQ 0095




OZTUG-B TMOZ/TE16 DRIVE

C2TUGC

3768
3769
3770
37271
3772
3773
377y
37?5
3776
3277
3778
3779
3780
3781
3782
3783
3784
3785
3786
3787
3788
3789
3790
3791
3792
3793
3794
3795
3796
3797
3798
3799
3800
3801
31802
3803
3804
3805
3806
3307
3808
3809
3810
3811
3812
3813
3814
3815
3816
3817
3818
3819
3820
3821
3822
3823

P11

014524
014532
014534
014542
014550
014556
014564
014567
01457y
014602
014610
g14616
014624
o1v6d1
014636
01464y
014652
014655
014662
014665
014672
014700
014704
014712
014720
014726
G14734
014740
014746
014754
014762
014766
014774
015002
015010
015013
015020
015026
015034
015042
015050
015054
015062

015064
015072
015100
015106
015114
015122
015130
015136
01514y
016182
015160

02-0EC-77

020060
020105
020060
053101
046102
020122
005015

116
031060
020066
04 3040
052040
052123

123
051105
042050
005015

124
020043

040
042503
051117
051503
041011
o41411
004523
006503
G4 7440
020106
020108
006522
005015
020122
046106
005015

015
020105
082522
052111
047506
006531
04 3440
000040

025052
025052
025052
025052
025052
025052
025052
025052
025052
025052
025052

FUNCTION TINER

09: 46
046123

047516
044501
020105
o42524

000
020117
052057
047125
052517
020117
005015
043117
Q47522
052101

0Qo
051506

coo
042504
Q42440
005015
004461
004501
031123
051105
000012
052125
040522
051105
000012
44524
053117
053517

000
052012
054105
020104
ouz111
020122
000012
050101

025052
025052
025052
025052
025052
025052
025052
025052
625052
025052
025052

053101

020124
o40514
047506
052123

046524
030505
052111
042116
042524

000
020124
020122
024501

020124

044526
051122

041527
041506
N42011
052011

047440
043516
04?822

042515
051105
042105

046511
044520
040527
020107
042122

021440

025052
025052
025052
025052
025052
025052
025052
025052
025052
025052
025052

MACY11 30(1046)

E.
E.

E

F 8
02-DEC-77 09 48 PARGE 96 SEQ 0096

PROGRAM MESSRGES

DRV:
NAVR

CUNIT

SFT

HOR
HOR1

HOR 2

TIMOY

TIMEX

GRP

.RSC1 |

RSC12Z

RSC12

RSCI2

. RSC12

RSC I

RSC1Z

RSCIZ

RSCIZ

‘0 SLAVE
"0 NOT RVARILABLE FOR TEST'<CRXCLF>

"NO TMDZ2/TE16 UNIT FOUND TO TEST'CCR>CLF)>

"SOFT ERROR (DRTR) '<CR><LF>

"TEST & °
" DEVICE ERROR'<CCRYC(LF)

"CSTTCHT) "HC CHTS "BAR CHT) "F (" CHT)> "CS2' <HT> DS’ (HT) "ER ' <(HTY> "TC " <CRYCLF>

" OUT OF RANGE ERPOR'CCE>CLF>

ASCIZ  <CR>CLF>'TIMER QVERFLGHED <CR>(LF>

RSCtZ (CRO\LF>'TIHE EXPIFED URITING FOR RDY' (CR>(LF)

" CRP &

- TIMNE DOCUMENT L INES

L

HDR1-

RSCI2

EEEERK R KRR AR R R R R R R AR AR XX R KRR EX XX

i
Rl
Rl
Sk

<K

S

of
S,

™ T W N

[ |8




G 8
DZTUG-8 THOZ/TE16 DRIVE FUNCTION TIMER MACY11 30(1046) 02-DEC-?7 09 4B PRGE 97 SeEQ 0097
C2ZTUGC P11 02-DEC-77 09 46 PROGRAM MESSAGES

3824 015166 025052 025052 025052
3825 016174 005015 000
3826 015177 052 052040 030115 L.HDRZ ASCI| ‘%X TMO2 ORIVE FUNCTION TIMES- DRIVE &
3827 015204 020062 051104 053111
3828 015212 020105 052506 O4151¢
3829 015220 044524 047117 052040
3830 015226 Q46511 051505 020055
3831 015234 051104 053111 020105
3832 015242 020043
3833 015244 020060 046123 053101 L DRV  ASCI1 'O SLAVE &
3834 015252 020105 020043
3835 015256 020060 040 L SLv  ASCII ‘0 °
3836 015261 071 O41440 040510 L CHAN .ASCIZ 9 CHAN SER # °
3837 015266 027116 051440 051105
3838 015274 021440 000040
3839 015300 006440 025012 005015 L HDR3: ASCI| *CCRYCLEY X' CCRYCLFY
3840 015306 020052 052506 041516 RSCIZ "X FUNCTION' CHT>CHT) *TIME(SPECIFiCATION) <HT>‘TIME(ACTUAL) " <CRYCLF>
3341 015314 044524 047117 004411
3842 015322 044524 042515 051450
3843 015330 042520 044603 044506
3844 015336 C4O503 044524 047117
3845 015344 OO44S1 ON4E24 Ou2515
3846 016352 O4O4S0 052103 040525
ggug 015360 024514 005015 000
4
3849 015365 122 047101 042507 L RNG  ARSCIZ ‘RANGE= ('
3850 015372 036075 000
3851 015375 101 052103 040525 L ACT . ASCIZ ‘RCTUAL='
3852 015402 036514 000

3853
3854 - TEST DESCRIPTOR HERDERS

3855 015405 052 053440 084522 AR TOO1 ASCIZ "X HRITE FROM BOT' C(HT>
3856 015412 042524 043040 047522

3857 015420 020115 047502 004524

3868 015426 000

3859 015427 052 053440 044522 R.TO0Z ASCIZ "% HRITE START' (HT><{HT>
3860 015434 042524 051440 040524

3861 015442 052122 004411 000

3862 01587 052 053440 044522 A TOO3 . ASCIZ "% HRITE SHUTDOUN'CHT®
3863 015454 042524 051440 052510

g6y 015462 042124 053517 004516

3865 015470 0c0

3866 015471 052 053440 044522 AR TOO4 RSCIZ "X WRITE SETTLEDOWN'<HT>
3867 015476 042524 051440 052105

3868 015504 046124 042105 053517

3869 015512 004516 000

3870 015515 052 051040 040505 R T0O5 RSCIZ 'k RERD FRON BOT'<HT>(HT>
3871 015622 020104 051106 046517

3872 015530 041040 052117 004411

3873 015536 000

3874 015537 052 051040 040505 A TOO6- RASCIZ "% RERD START'CHT)CHT>
3875 015544 (020104 0652123 051101

3876 015552 004524 000011

3877 015556 026052 042522 042101 AR 7007 RSCIZ "% RERD SHUTDOHN'(HT)<HT>
3878 015664 051440 052510 04212y

3879 015572 053517 00uSie 000011




0ZTUG-B8 THOZ/TE1e DRIVE

C2TUGC

3880
3881
3882
3883
3884
3885
3886
3887
3888
3889
3890
3891
3892
3893
3894
3895
3896
3897
3398
3899
3900
3901
3902
3903
3904
3905
3906
3907
3908
3909
3910
3911
3912
3913
3914
3915
3916
3917
3918
3919
3920
3921
3922
3923
3924
3925
3926
3927
3928
3929
3930
3931
3932
3933
3934
3935

P11

015600
015606
015614
015622
015623
015630
015636
015644
015645
0156562
015660
015666
015672
015700
015706
015714
015721
015726
015734
015742
015750
015752
015760
015766
015774
016002
016003
016010
016016
016024
016031
016036
016044
016052
016060
016066
016074
016102
016110
016116
016124
0tet32
016133
016140
016146
016154
016157
016164
016172
016200
016203
016210
016216
016224
016227
0te23y

02-DEC-77

020052
051440
on2105

Q00

052
020104
052123

000

052
020104
044123
04?127
020052
051040
052105
053517

052
020116
042116
Q54501
c00011
020052
ouou40
020104
020131

000

052
051440
052123
046101

052
051440
052123
040510
020052
04N523
052116
047503
020052
047503
040524

000

052
020101
031055
004511

052
020101
032455
004511

052
020101
0340655
004511

052
020101

FUNCTION TIMER

09: 46

042522
052105
053517

051040
ou2522
051101

051040
042522
052125
000011
042522
053105
046124
004516
052040
051101
042040
Q43040

052524
047522
Oo42504
026522

043440
055111
050117
004506
04 3440
055111
051101
O4311y
o40507
042532
051105
ou2122
040507
051516
ouis16

042040
O44524
030060

00
042040
ou452Y
033065

000
042040
Q44524
030060

000
0420u4C
oYys2y

042101
046124
004516

040505
02012%
004524

040505
020126
047504

042101
051440
Q42105

000
061125
052517
046105
051085

047122
047125
O40514
004506

050101
026505
O4404G

000
050101
026505
g20124
000011
020120
O44455
042522
000011
020120
051511
004531

052101
D42515
050102

052101
042515
050102

052101
Ny42515
050102

052101
N4Z615

MACY11 30(1046)

R. T010

A TO11

A. TO12.

R TO13

R TO1u

R TO15

R TOte

A TO1?

A TOZ20

R TO21

R T023

A TCZ4

A T0Z5

R TG26

RSC12Z

ASC12

RSC12

. RSC1Z

RSCIL

RSC12Z

ASC12

RSCI12Z

RSCIZ

RASCiZ

ASCiZ

- RSCHY2

RSCI1Z

RSC12

H 8
02-DEC-77 09 48 PAGE 98
PROGRAM MESSRGES

‘X

READ SETTLEDOKN' C(HT)

RERD REV START'(HT>

READ REV SHUTDOWN' (HT>

READ REV SETTLEDOWN'<HT)»

TURN RROUND DELRY F-R'<(HT)

TURN AROUND DELRY R-F ' (HT>

GAP SIZE-STOP HALF ' (HT>

GRP SIZE-START MHALF '<HT>

GRP SIZE- INTERRECORD  <HT.

GAP CONSISTANCY' (HT:

DRTR TIME-Z00BP!I ' <(HT>

DR™A TIME-556BP | ¢HT"

DATA TIME-800BP ! ' (HT®

DATA TiME-1600BP 1" <MT

SEQ 0098




| B
0ZTUG-B TMOZ2/TE16 ORIVE FUNCTION TIMER MACY11 30(1046) 02-DEC-7?7 09 48 PAGE 99 SEQ 0099
C2TUGC P11 02-DEC-?77 09 46 PROGRAM MESSAGES

7920 01242 030455 030066 041060
1977 016250 O0Ow4520 000011




DZTUG-B8 TMOZ2/TE16 DRIVE

C2TUGC

39218
3939
3940
I
392
3943
394y
3945
946
3947
3948
3949
3950
3951
3952
3983
3954
3955
3956
3957
3958
3959
3960
3961
3962
3963
3964
3965

P11

016254
016262
016270
016276
016304
016312
016320
016321
016326
016334
016342
016342
016350
016356
01626M

016365
016372
016400
016401
016u06
Q16411
016416

016420

02-DEC-77

020052
020105
Qu4524
020052
020105
O4e4u40
000
Q52
020105
026504
000
052
020105
026504
000

015
008015
000
o040
20075
015
000
Clen 20
016420
016420
000200
000001

FUNCTION TIMER

09. 46

051105
040507
Q42515
051127
Q44506
051101

052040
050123
053506

052040
050123
042522

057012
053523

047040
000
037412

051501
020120
000011
052111
042514
004513

050101
Q42505
00450k
050101

042505
004526

000107
036522
053505
105015

MACY11 30(1046)

R

A.

r - rr

J 8
02-0EC-77 09 48 PRGE 100

PROGRAM MESSRGES

T027

1030

T031

T032

CNTG

. SHR

NEW
QUEST

RSC12Z

ASC 2

RSCIZ

RSC12Z

ASC1Z

. RSC12

RSC1Z

EVEN
ROBUF =
WTBUF =

BLKUW

END

"X ERASE GAP TIME'CHT>

"X WRITE FILE MARK'(HT)

"% TAPE SPEED-FWD'(HT>

"X TRAPE SPEED-REV'(HD

CCRYCLEY' G°
CCRY(LF > "SHR="'

NEW=
RASCIZ <CRMCLE>"7? (R {LF»

StQ 0100




K 8
8%}3EEBPIT02/TE16 ORIVE FUNCTION TIMER MACY11 30(1046) 02-DEC-77 09:48 PRGE 102

A
RBORT
ACCL =
ACT11N
RDUMPM
ANGTAB
RS =
RSFLG
RTR =
AT INE
ATIMTB
RUTOM
T001
T002
T003
TOOu
T005
1006
1007
1010
T011
7012
T013
. TO14
. 1015
. 7016
T01?7
1020
1021
T023
T024
1025
1026
1027
T030
1031
1032
Ri6

P DD DD P DD D P DD DDDDDDDDDDID

D

ol

~
Hou W

011050
013764
100000
000766
000770
001416
000016
001134
100000
001016
001020
000764
015405
0ts42?7
015447
015471
015515
015537
01555¢
015600
015623
015645
015672
015721
016752
016003
016031
016060
016110
016133
016157
016203
016227
01€254
016276
016321
016343
000400
001000
000004
000010
007206
001407
001403
000002
000000
000400
001000
00001%
000320
006342
006646

= 010000

013672
001774
000040

02-DEC-77 09 46

30508
2419
1300%
10624
10644
13924
1199%
13724%
1268%
1358%
13594
10614
1456
1467
1458
1459
1460
1461
1462

1463

146y
1465
t4eb
1487
1468
1469
1470
1471
1472
1474
1475
1476
1477
1478
1479
1480
1481
1224 %
1225%
11948
12408
26588
13884
1386%
12558
1296%
1297%
1298%
1168%
1295%
2491
2542
12908
2412
14924
12424

30585
3683%

2450
3671%
1750

24M0X

1752

1822

2413

3855%
3859¢
3862#
3866#
J870%
JB7u#
38774
3880#
38844
3888#
3892+
3896#
3901%
3906%
39104
39144
39184
3922%
39268
39308
393u4%
3938%
3914
J945%
39U9%

2359%
3569
3503
1956
1871
2292

3328
3365

2495
2560
2727
3658%
1910

3666k
1778
2684
1780

2003x
2693

3605
<508

3568

25064
257448

1960

2686%
184X
3519

3619

Jo04

1981

2003
3545

3618

20z2

2101%
3658%

3526

CROSS REFERENCE TRBLE -- USER SYMBOLS

2105
R{-T-38 |

3550

2107

2139%

2143

2145

SEQ 0101




0ZTUG-B TMOZ/TE16 ORIVE FUNCTION TIMER

C2ZTUGC P11

CNTLU 00203y
CNTRLC= 000003
CNTRLO= 000017
CNTRLU= 000025
CNVDEC 002734
CNVOCT 002626
CNVTRO  00326M
CNVTD 002746
CNUTO  00Z6M0
COUNT 001770
P = 000015
-RLF 001400
CS1TH = 002000
.S1 = 000000
f82 = 000010
DRSh 001411
08 = 00002z
DCONST 003042
DELAY 00474y
OELAYV 004774
DELTIM 001120
DIGTRB 001136
DIViIDE 005032
OLT = 100000
OPR = 000400
ORIVE 000040
DRIVES 006212
ORVAVA 005122
DRVYNUM 001010
ORVTBL 001160
ORY = 000200
DRYCLR= 000010
DS = 000012
] = 000026
OTE = 010000
DvA = 004000
ov0 = 000000
pyv1 = 000001
bvZ = 000002
ov3 = 000003
Dv4 = 000004
ovs = 000005
Dve = 000006
ov? = 000007
ECHO 001405
EMTVEC= 000030
END 013162
ECT = 002000
ER = 000014
ERASE = 0GOO024
ERFLG 001127
ERR = 040000

02-DEC-?7 09 46

1499%
13128
13168
1317%
16914
1651%
17934
1692

1652

14898
13158
3770

3959

1385%
1279%
11928
1196#
1389%
12008
1704

1989

2172%
1362#%
1374%
2099

12523
1262%
10344
2474%
2225%
13544%
2658

1382%
12614
12124
11974%
1202%
12814%
1227%
12328
1233%
1234%
1235%
12364
12374
12388
1239%
1387%
11714
2668

12638
1198%
1214%
1367%
1267%
3338

1510

1891
1873

2462
16994
16604
1505x
1385
3775

1754

2638
2225x
1747

1708
2159%
3219
2172
1675
2137

2525
2514
2225
2680x
2475

1994
2226

1878%

3507
2263
1931
3442
1912%
2273
3375

L
MACY11 30(1046)

CROSS REFERENCE TRBLE -- USER SYMBOLS

2435

1615 1629%

1799 1880 2494 2562

3781 3787 3790 3795

1785 1876 1884 1926

2236%  2246%  2247% 2632
1775

1711 1721%

2249 2964 3120 3148

2179 3213x  3220%

1709 2517 2547 2598

21974

2236 2247 2513%  2546X
3495 3505¢x 3506

2486 2501x 2507 2520x
2257 2263 2273 2292

2238 2651 2653 2727

1882

35104

1991 1999 2439x 2474
2294 2796 2822 2828

341y

3701
3799
1929

2637%

3617

2599

259%4x
2536

2294

2519x
2901

8
02-DEC-77 09 48 PRGE 103

3704
3803
1952

2639

2724

2615x
2577

2298

2522
29

3712
3813
2458

35691

2725

2630%
2661

2737

2528%
2937

3717
3839

3490

3605%

26232

2943

2601%
2994

3750
3840

3619%

2634

26005
3025

3755
3954

2637

3031

StQ 0102

3758
3955

2643

3302




DZTUG-B TMOZ/TE16 DRIVE FUNCTION TIMER
CZTUGC P11}

ERRTRP
ERRVEC=
DRV
GRP
HOR
HOR1
HORZ
NRVA
NCON
NORV
NSLVY
SF1
TIHE
T1MO
TRPY
UNIT

mMmMmMMMmMmMMmMMmMmMmMmmMmmm

-n
M

FCE
FIN{SH
FMT =
FPEVEC=
FRMCNT=
FHDSPC
GRP
GRPOK
GAPTBL
GO z
GTIMTB
HERE
HI.T

T

"

108
13
ILF
ILR
INBUF
INCVAE =
INIT
IOTVEC=
iR =
t TCNT

| DRV

I DRVS
I NRZ

I REG

I SKEW
I SLVYS
LF =

LKS
LKVEC
LPB

"W W

003654
00000u
014624
015054
014655
0i4e65
014740
01453y
014435
014502
014516
Otuedl
015013
014766
014416
014567
00000
001000
01304¢
000020
000244
177400
005476
001124
004616
001060
000001
001576
013274
104400

000011

000010
000100
000001
000002
001270
000100
005730
000020
000100
001125
O14244
014163
014345
O14116
014304
014225

= 000012

177546
000100
177516

02-DEC-77 09 46

1903%
11644
2598%
1782
1915
1942
1922
2517x
2470
2516
2600
1939
2261
2067
375568
35623
1195%
1278%
2636
12744
11778
13094%
2335%
13644
2123%
13614
12088
14378
3538
1303%
3009
3455
13138
3888
3941
12578
1222%
12708
1271%
13844
1275%
1308
1169%
1243%
1365%
2547%
2480
2709
2460
2698
2548
13144
3790
1183%
118u#
1186#

2472

YALRL
3768%
38094
3785¢%
3787%
37954
2518

37584
37658%
3767%
37818
3803#%
37994

3775%
1996

34894%

2310

1769
3258
3233

1773
J5uL &
2068
3046
3483
1392
3892
3945

1795
1341

1823
37334
J724%
37458
37178
3739%
3730%
1385
3795

MACY11 30(1046)

2609
2442

2599x

23352
3649

2320
1783
3255
1776
2109
3054
3593
3790

3896
3949

1862
1899

2001

3701
3799

2472%

377208

2345x

2330
2140
3264
2143
2147
3080
3643

3840
3901

244 3%
2402%

2004x

3704
3803

M

8
02-DEC-77 09 48 PARGE 104
CROSS REFERENCE TRBLE -- USER SYMBOLS

2609%

2361x

2899

3253x

2145

2765
3110

3855
3%06

2482
2471

2007

3712
3813

2735

2992
3259

2785
3134

3859
3910

2550
3524

2013x

3717
3839

3243

3260

2811
3162

3862
3914

2700
3528

2437x

3750
3840

2844
3194

3866
3918

3755
3954

2866
3280

3870
3922

3758
3955

2828
3320

3874
3926

3770
3989

2317
3357

3877
3930

3775

2952
339

3880
3934

3781

SeqQ 0103

2978
3431

3884
3938

3787




DZTUG-B TMO2/TE16 DRIVE FUNCTION TIMER

CZTUGC P11

LPS = 177514
L ACT 0158376
L CHAN 015261
L CNTG 016365
L ORV 0152wy
L HOR1 015064
L HORZ 015177
L HDR3 015300
L NER  016M01
L QUES 016411
L RNG 015365
L SLv 015256
L SWR 016372
MCPE = 020000
MOPE = 000400
MEDIUM 000041
MMYEC = 000250
HOL = 010000
MR = 000024
MSGR 014014
MSGB 014036
MxF = 001000
M EOT 014376
M NAM 014060
NAMPTR 001676
NED = 010000
NEF = 004000
NEM = 004000
NOP = 000000
NORM11= 000300
NRZFLG 001133
NSG = 000400
NXTDRY CO70u4Y4
NXTSLY 007122
OCTRLO 001122
0DIGIT 001150
OP | = 020000
OR = 000200
0sC = 000100
out 002244
OUTBUF = 005730
OUTGRP 003:52
OUTSPC 003056
PRFLG 001002
PARVEC= 000114
PAT = 000020
PCNTR 001004
PEFLRC= 000200
PES = 000040
PE1600= 002000
PFVEC = 000024
PGE = 002000
PIP = 020000
PIRQG = 1727772
PIRVEC= 000240

172540

02-DEC-77 09 46

11854
1751

2726x
1498

2724x
2723

2730

2232

1502

1522

1744

2725
1499

1228%
12458
1037%
1178%
1265%
12018
3530

2418

12468
2266

2265

14554
1249%
12808
1248%
12098
1294#
1371#%
1277%
2631#%
26418
1363%
1379%
12824
IWVALE
1286%
1493

1308%
1767%
1739%
13504
11758
12414
1340x
12764
1259%
1299%
11704
1247%
12668
11564
1176%
11814

1779

2729
39544
38334
3813%
38264
38394
39574
39594
1772

38354
39554

2037
3701%
3685

37508
2459
1848

2251
2708x

2649
2652
1796
1662

2037
1497
1925

1852
3534

13514
1932

1324
2238

N 8
MACY11 30(1046) 02-DEC-77 09:48 PRGE 105
CROSS REFERENCE TRBLE -- USCR

38514
38364

38494

2039
370u#

3712%

3328
2716%

2654
2463
1681

2039
1517
2151

1928
3536x%

3531x%

3404

2044

3365
3399

1702

2044
1534%

1986

3832

2058

J404

1716

2058

2073

3568

2369

2073

SYMBOLS

3604

239

3618

SEQ 010y




DZTUG-B TMOZ2/TE16 DRIVE FUNCTION TIMER MACY11 30(1046)
02-DEC-?7 09: 46

CZTUGC P11

PLKVEC= 000104
PRGFLG 001130
PSEL = 002000
PSH = 177776
PUBLIS 003352
ROBUF = 016420
ROFHD = 000070
ROREV = 00007%
ROSH 001772
ROY = 000200
RERD Q05442
RESVEC= 000010
REVRD 0195460
RHINIT 005200
RRR = 000004
RHD = 000006
KHDOFF= 000002
SC = 100000
SCOPE = 10400C
SCPROR 001006
SOWN = 000020
SiZt 007014
SKEWTS Q013326
SLA = 000001
SLAVES 006442
SLR = 17777y
SLVAVA 005150
SLUNUM 001011
SLVPTR 001012
SLvTBL 001170
SN = 000030
SNPT 005600
SPRCE 00141y
SPRCEZ 001413
SPCFHD= 000030
SPCREV= 000032
SPR = 002000
SSC 000100
STINTB 001422
STKPTR= 000600
SUSHR 005770
SHR 001000
SHREG 000176
SHO6 = 000100
SW0? = 000200
SWO8 = 000400
SHO9 = 001000
SH10 = 002000
SH11 = GO4%000
SH13 = 020000
SHi4 = 040000
SH15 - 100000

TAP

gvoo00

1182%
13688
1226%
11544
18208
2318

12204
1221%
14908
1223%
23174
11658
23274
1930

12724
1211%
1210%
1230%
130u#
3111

1353%
1258%
2452

2741

12648
2523

11554
2236%
13554
3499x
13568
13838
1203%
2368%
1391%
1390%
1215¢%
12164
1289%
1260%
1401%
13448
2415

1348%
2149

13368
10218
1020%
1019%
1018%
1017%
10168
10158
10144
1013%
1291%

24 36X

2012
2328
2321
23
1513x%

2852

2965
2228

2290

2766
3135
1992
2803
2611%
35594

2528%

2596
2237
3501
2617%
2529
2368
2731

1947
2336
2346
2238

1745
2402
2417
1492
2426
1492
3493

1983
1954
2010
2005
1913
1987

2226

2485

3571
3574
3624
1580

2874

2989
22464

2786
3163
2009x
2826

2608

2249
350u4%
2660
2535
2378

1748

2423%
1500
2430%
2430

2149

2524

3607
3610

1582%
289%6

3020
2285

2812
3195
2069
2835

2595

2682x
2554
2383

2108

1532x
2433
2433

2544

Je21

2926

3067
3589

2845
3281
2733%
2908

2616
3497

2576
2391

2107

1913
3493

25583x

39624

3097

3091
3616

2867
3321
3559%
2935

2631%

3500%
2617

1954
3547

2559

3149

3121
3639

2889
3358

2943

2641X

1957
J6b67%

8 9
02-0EC-?7 09:48 PRGE 106
CROSS REFERENCE TRBLE -- USER SYMBOLS

2607

3234
314y

2918
3395

3000

2047

1983

2687x

3239
3177

2953
3432

3029

2648

1987

2705%

3181

2979
3456

3037

2650

2005

2739

3225

3010
3487

2659

2010

3047
3594

2681x

2014

StQ 0105

3081
3647

3496

2016




02TUG-8 THOZ2/TE16 DRIVE FUNCTION TiMER
CZ2TUGC P11

TBITvE=
TC =

TCRLF
TEMPST
TiB

TIMER
TIMERR
TIMERQD
TIHERY
TiMOK

TIMON

TKB
TK ISR
TKS
TKVEC
TMBASE
THCMO

THCSH
THK
TPB

—
o
7y ]

I H WU I’H

TSTO0O1
TST002
TSTO03
TSTOOY
157005
TST006
TST007
TST010
TST011
TST012
TST013
TSTO1N
TST01S
TST016
TST017
TST020
7S7021
757022
TST023
TSTO2M

000014
000032

002364
001766
001764

004450

004460
00447y
00442y
004506

004 360

177562
003612
177560
000060
001014
005560

172440
000004
177566
177564
000064
00003y
040000

= 000014

001126

207566
007652
007730
010020
010126
010212
010276
010376
010516
010614
010724
011064
011156
011264
011360
011470
011610
012114
012122
012244

02-DEC-?77 09: 46

11668
12040
3101

1614

14884
14878
1648

2059

2910

3383

2065

207 3%
20584%
2085%
3107

2035%
3036

3580

11598
1331

1168%
11738
13574
2286

3620

11898
12568
1161%
1160%
11748
11728
12294
11674
1366%
2871x
3289x%
2733

2770%
27908
2816#
2849%
2871%
2893%
2922%
2958%
29834
30144
3060%
3085#
31148
3138%
31678
3209%
32858
32893
3324+

1319
1932
3328%
15794
1504%
1u94%

2063%
2945
3422
2067+

2062
2763
3131
2159
3068
3630
1494
1889%
1539x
1330
1982
2307

1357

1548%
1546

1846
2893x
3324x%
2740

MACY11 30(1046)

1950
3365%

1524x
14956

2071
2971
Juys8

2782
3159
2174
3098

1540x
1542x

2463%
2317

1851

2922%
3361x
2749%

2237%
3404x

1625%
1496

2074
3002
476

2809
31N
2754
3122

1545
1643

246N
2327

1916
2958%
3398%

C

9
02-0EC-77 09 48 PRGE 107
CROSS REFERENCE TRBLE -- USER SYMBOLS

2250x
3568x

15267
1507x

2163
3039
3583

2841
3277
2773
3150

1866
1863

2359%

1985
2983x%
3436%

2251
3604y

1528x
1508

2178
3073
3633

2863
3317
2801
3182

1889
2722%

3293

2019
J014x
3460x

2650x%
3618%

1532
1511

2738
3103

2885
3354
2832
3240

3329

2102
3060%
3564x

2757

1618

2759
3127

2914
3391
2854
3307

3366

24 38x
3085x
3600%

2776

1520

2778
3155

2949
428
2876
3343

3405

2749x%
311ux

2857

1627%

2805
3187

2975
3452
2906
3380

3438

2770%
31382

2879

1528

2837
3245

3006
3480
2942
3419

3466

2790%
3167%

2969

1541x

2859
3310

3043
3590
2966
3443

3570

2816%
3209x

SEQ 0106

3071

15452

2881
3346

3077
3640
2999
3471

3606

2849%
3285%




DZTUG-B THDZ/TE16 DRIVE FUNCTION TIMER

CZTUuGC P11

T1ST025 012374
151026 012524
TST027 012654
TSTO30 012740
TSTO31 013334
TSTU3Z 013462
TTIN Q02246
TTIN1 002266
TTINZ 002302
TYPDEC 002742
T:PE = 000OCu
TrPEl 002356
TYPEZ 002404
TYPE3 002412
1YPEY  00241e
TYPFLG 001132
TYPHDR 007440
TYPOCT 002634
UBRERK= 177770
UNS = 040000
UNTFND 001131
urPe = 020000
HARITRD 005236
HAITTI 005240
HC = 000002
WCE = 040000
HWCHKF = 00C0S50
HCHKR = 000056
WFMK = 000026
WFHO = 000060
WROCNT= 177600
HRITE  OO5M4ZH
WeL = 004000
HRT 8K (005516
WYBUF = 016420
xouner 000771
XX0PM 000767
SCHRARC 002330
SCNTRL 002331
SCRLF 002132
SENDRD 013264
SFILL 002321
SHT = 000011
SNULL 002320
SSVPC = 00076M
STKFLG 002323
$TPB 002326

STPFLO

002322

02-DEC-77 09. 46

3361%
3398%
3400
34608
3569
3600%
1506
154 3%
15464
16984
1305%
1772
1926
Z458
2732
15774
1578
1581
1685
1370%
2694
1501
1167%
12838
1369%
1250%
22554
2962
3142
3389
2256#
11938
1251%
12174
12188
121 3%
1219%
1310%
2269
3140
1264%
2341%
2308
10658
1063%
1567%
1568%
1569%
1045
15614
1559%
1560%
10328
1564%
15664
15628

3436k
35644

1539%
1544
1547
1746
1498
1775
1929
2459
3490
1594
1658us
1587%
1590%
1651%
2720%
16594

2618x

2271
2973
3146
3426
2259z
2360x%

3470
2311
2309
2307%
3169

2872
3294
3673%
2645
1610x
1675x
1579
3540%

1590
1595
1051

1007

HACY11 30(1046)

1749
1499
1778
1939
2460
3523
1623

1659%
3498
1784

2679%

2337
2987
3167
3450

3297
2319
2341
3173

2894
3330

R{-T-13 |
1614X
1577

1753
1502
1779
1942
2470
3530

1679
1917

3521

2343
3004
3171
3ubly

3333
2329
2753
3215

2924
3367

3686
1620
1605

D 9
02-OEC-77 09 48 PRGE 108
CROSS REFERENCE TRBLE -- USER SYMBOLS

1774
1522
1782
1947
2480
3685

1691x
1946

2347
3018
3175
3478

3370
2771
Juel

3406

18931

1777
1679
1785
1952
2516

1698k
1951

2761
3041
3179

3409
=791

39634

1781
1681
1849
1956
2518

1714
3633

2780
3064
3189

2817

1716
1871
2067
2548

2807
3075
3217

2960

1744
1876
2261
2600

2839
3089
3227

2985

1747
1882
2265
2698

2861
3094
3237

3016

1750
1884
2266
2709

2883
3105
3247

3062

1751
1915
2396
2723

2912
3118
3315

3087

StQ 0107

1754
1922
2418
2730

2947
3129
3352

3116




DZTUG-B THMDZ/TE16 DRIVE FUNCTION TIMER

C2TUGC
STPS

HLT

INPUT
PESTO
REHIN

SAVE
S QOPE
T«PE

P11

002324
= 017020

003656
003500
002604
005342

002562
004132
002336

02-DEC-77 09: 46

15654
102y4%
13438
1831
1328
18614
1638%
2267
3645
1627%
1326
1322

1603
1032
1Juel
20624
1910%
2461
1683
2285%

1661
19814%
15728

MACY11 30(1046)

1033%
13594
2071%

2481
1718
2751

1700

10368
13618
3691

2549
1811
2850

1794

E 9

02-0EC-77 09:48 PRGE 109
CROSS REFERENCE TRBLE -- USER SYMBOLS

10404
13734
3961%

2699
1853
3051

1821

10448
13794
3962

2210
1961
3211

1911

10474
13818
3963

2111
329

2086

10614 13198 1320
13828 13838  138u#
39644
2154
3326 3363 3402
2124

13304
1393¢

3485

13358
15708

3566

SEQ 0108

13384
1604

3602




DZTUG-B THOZ2/TE16 DRIVE FUNCTION TIMER HACY11 30(1046)

CZTUGC P11 02-DEC-77 09 46

INPUT 1118% 2461 2481

RESTOR 11158 1682 1717

REWIND 11218 2267 2751

SRVE 11128 1660 1699

SETGO 11318 2270 22N
3088 3092 3099
1241 3298 3334

TiIMCHK  1128% 2162 2177
3103 3127 3155

TIMEON 11258 2174 2754
3150 3182 3240

SCATCH 9958 102y

SLHNMO 10708 2€20

SLPREC 995% 1136

SCPUEC 995% 1163

ATYPE 9958 1653

RBS 0170cC 000

ERRORS DETECTED 3

2549
1810
2850
1793
2342
3117
3371
2759
3187
2800
3306

2699
1853
3050
1820
2877
3123
3410
2778
3245
2832
3342

2710
1961
3211
2088
2897
3141
344y
2805
3310
2854
3379

F

9
02-0EC-77 09 48 PAGE 111
CROSS REFERENCE TRBLE -- MACRO NAMES

2110
3291
2123
2927
3145
3463
2837
3346
2876
418

C2TUGC, C2ZTUGC SEQ/SOL/NL TOC- DOC=CZTUGC SML/ML. C2TUGC P11

RUN-TIME 4 7 § SECONDS
RUN-TIME RATIO 44013223 6
CORE USED 8k «15 PRGEX)

DOCUMENT PRGES 109

sy taz P 34 g
¢ &8 v @ va qQe:

2153
3326

2961
3151
w72
2859
3383
2905
443

3363

2967
3170
3575
2881
3422
2941
3471

3402

2986
3174
3611
2910
3448
2966
3580

348y

2990
3178
3625
2945
3476
2998
3630

3566

3017
3183

2971
3583
3035

3602

3021
3216

3002
3633
3068

R{-L 1]

3063
3226

3039
3098

SEQ 0109

3069
3235

3073
3122
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