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B ABSTRACT

Tgéa PROGRAM é RUTE FORCE DRIVER *NTENDEQ TO PROVIDE THE
U WITH A TOOL FOR TROUBLESHOQTING THE TR-79 :
MRGTRPE SY TEH ANY ONE FBNCT%%N OR SERIES OF FUNCTIONS CAN
BE PERFRCMED IN ANY DESIRE R _REGRRDLESS OF ERRQOR(S)
ENCOUNTERED. THERE ARE ERROR CHECKS OR PRINT-gEES. ANY

UL
USER TO HOOIFY THE APPROPRIATE PROGRQH LOCATIONS. INCLUDED IN

THE PROGRA THO (2) SPECIFIC ROUTINES TO n;gng THE LSER
TN THE CBRETC SEToR OF TRESELAY LINEa SR Toe FRI3T, THE YRE
CONTROLLER.

2. REGUIREMENTS

HRRDWRRE -

R. POP-11 PROCESSOR

B. TR79 MRGTAPE TRANSPORT (HP-737QE)
C. TR79-F MAGTAPE CONTROLLER
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STORAGE e
THIS PROGRAM REQUIRES A MINIMUM OF 2K OF CORE.

LOADING PROCEDURE
USE STANDARD BINARY LORDING PROCEDURE.

STARTING PROCEDURE

THERE ARE_THREE(J) STRRTING ADDRESSES THAT HRYBE .SED
200 (8); 204 (8); 210 (8)

20l (8); R STRRT AT THIS ADDRESS WILL RESULT IN A
PROGRAMMED DEFAULT OPERATION OF WRITE FORWARD WITH A WORD_COUNT
OF -20 AND A DATA PATTERN OF RLBPE’S i8“€'5) TO CHANGE THIS

NOTE: THE DEFRULT OF WRITE WILL NOT WORK IF TAPE IS AT LPT.!
204 (B); A START AT THIS ADDRESS WILL CAUSE THE PROGRAM TO

PERFROM A "POWER CLEAR™ ON_THE TR-79 F MAGTAPE CONTROLLER.
THIS ALLOWS THE USER TO SET UP THE POWER CLEAR AND POWER

- CLERR OFF DELAY TIMES IN THE TR-79F.

210 (8); R START AT THIS ADDRESS WILL CRUSE THE PROGRAM TO
PERFROM R’ 'NRIT%HERD PARITY" ROUTINE. I? HELONS THE
USER TO SET-UP RBORT ERROR DELRY LINE I

- CONSOLE SWITCH SETTINGS

SW1S: 6=STOP RFTER ERCH OPERATION
=PROCEED

SWi4: 1=STOP AT THE END OF EACH OPERATION SEQUENCE
0=PROCEED :

OPERRTION

THE PROGRAM USAGE IS QUITE SIMPLE. IT DOES REQUIRE HOWEVER
A_CERTRIN SKILL %EVEL TO _INTERPRET WHAT THE FRILING DEVILE
IS DOING AND WHAT THE USER SHOULD INPUT TO THE PRCGRAM TO
ALLOW EFFICIENT TROUBLESHOCTING.

THE FOLLOWING IS A LIST OF THE PROGRAM PRRAMETERS, R BRIEF
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‘PARAMETER LOCATION
UNIT SELECT 700
BYTE COUNT 702

* READ ADDRESS 704

WRITE ADDRESS 706

2. 2400 (8)
J. 0_(B)
4. 340C (B)

PATTERN.

READY DELAY 710

READY DELRY - 712
MULTIPLIER

OPERATION DELRY 714

OPERATION DELAY 716
MULTIPLIER

OPERATION NUMBER 720

e A A AR A A LA LR LR AR LR AR LR LA LR AR AR LR LA AR LA LR LA TR LI LE LE LE DI LI TR TR T e R e I R R P ey OSSP B EE R R BB B

WORD AND ALL

HE PRRITY B

THIS IS A WALKING ONE IN A FIELD OF ZERO'S
THE PARITY BIT = D FOR THIS DATA PATTERN.

DESCRIPTION
1} AR o Fon.

SET_THIS TO THE TWO'S COMPLIMENT
OF THE NUMBER OF WORDS TRANSFERRED.

SET TO DESIRED START ADDRESS OF
READ BUFFER.

SET TO DESIRED START ADDRESS OF
WRITE BUFFER. g0

A. THERE ARE FOUR (4) WRITE BUFFERS.

1. 2000 (8) THIS IS AN ALL 1'S (ONE’S) PATTERN
THE PARITY BIT = |

THIS IS AN ALTERNATING ALL ZERQ'S (0'S)
'S (1'S) WORD PATTERN. THE PARITY
BIT =1 FOR THIS DRTA PATTERN.

IS AN AL

FOR THIS DRTA PATTERN.

TERNAT NG DﬂTﬂ PRTTERN.
=1 FOR HIS i

THIS DELAY VﬂLUE IS USED BY- THE
PROGRAM TO SET THE AMOUNT OF TIME
TO WARIT FOR CURDY BEFORE CONTINUING.

THIS NUMBER DETERMINES THE
NUMBER OF TIMES THE “READY DELAY"
TIME WILL BE REPEATED BEFORE
CONTINUING.

THIS DELAY VALUE IS USED TO ALLOW
A TIME LAPSE BETWEEN EACH OPERRTION.

THIS NUMBER DETERMINES THE
NUMBER OF TIMES THE “OPERA-
TION DELAY* -WILL BE REPERTED
BEFORE CONTINUING.

THIS IS THE NUMBER OF OPERATIONS
T0 BE £ ECUTED IN R SEQUENCE. -
IT SHOULD EQUAL THE NUMBER OF -
OPERATIONS IN THE OPERRTION TRBLE.
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OPERATION TRBLE 722

.1 FUNCTION CODES

ITE

AD_FORWARD

ACE REVERSE
ERASE

R

=8

REWIND

FRST FORWARD
WRITE IDB

WRITE TAPE MARK
OFF LINE

PROGRAM FLOW
NORMAL START
START;

(R)  LEGAL FUNC. CHK;

CLR TRS:

CHK FUNC;
SET-UP;

GO;

READY DELAY;
HALT AFTER OPER;

OPER DELAY;
MORE OPERATIONS ?;

HALT AFTER SEQ;

THIS TABLE IS LOADED WITH THE

FY0K 18 e BeBIRED CEQUERCE

TO A MAX OF 27 (B) OPERATIONS.

THE NUMBER OF OPERATIONS_IN
THIS TRABLE SHOULD EQUAL THE
NUMBER IN 720 (8) (OPER. 8)

NOTE: ALL OTHER FUNCTIONS ARE ILLEGAL.

HOUSEKEEPING

BRI B
G = $77777

CLEAR OUT INMIBIT BIT

GO TO PROPER ROUTINE

SET-UP REGISTERS

EXECUTE FUNCTION

KAIT FOR READY

CHECK SW1S; IF = 1 HALT
WITH DISPLAY REG = 000000

DELAY BETWEEN OPERATIONS

YES - GOTO (R)
NO - CONT.

CHECK SWi4; IF

= 1 HAL
WITH DESPLAY REG =

T
000001
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7.3

RETURN;

POWER CLEAR ROUTINE
START;

POWER CLERR;

DELAY;

RETURN;

FORCE ERROR ROUTINE
START;

WRITE;

GO;

RETURN;

GO TO START

SET DELAY TIMES

BIS BIT 11 OF TRC

WAIT FOR POWER CLEAR TO
HAPPEN.

GO TO START

SET-1® BAD DATA ADDRESS
SET-UP “RITE FUNC
EXECUTE FUNCTION

GO TO START
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282
-
28s
it
287
g
230
g9l
ese
233

. 2N

‘235 000000
g% - 000001
297 000002
238 000003
29 000004
300 00000S
301 000006
302 0000
2 B
305
306
307 000000
308
309
310
311
3le
313 - 000200
314 000200 CO00167 0OOS74
315 000204 000167 001100
316 0C0210 000167 O0O01iesd

101
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8. PROGRAM LISTING

LTITLE TR79 UTILITY DRIVER
.ENQ§ ABS
NLI TT™

7/¢8/75
D.R.WILLIAMS
REGISTER DEF.
RO=%0

Ri=%]
Re=%2
R3=%3
R4=%4
R5=%5
Rb=%b
R7=%7
PC=x7
SP=%b

: ngp CATCHERS
‘REPT 200
Ry
HALT
. ENDR

' =200 :START ADDRESS
JMP  START

JMP PWRCLR ;POWER CLEAR ROUTINE
JMP FORCER ; FORCE ERROR ROUTINE

AR L L T T
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.=600

TR79 REGISTERS
164000

1e4002 .

164004 .

164008

PROCESSCR RDDRESSES
177776

177570

.=700

. H{H
HLL (&

TR79 CONTROL REG.

; TR79 STATUS REG.

WORD CONT REG.

BUS ADDRESS REG.

; PROCESSOR STATUS WORD
sSWITCH REGISTER

;START OF PARAMETER TRBLE
UNIT SELECT - BITS 839

BY

QOD ESS
HRITE RDDRESS - =1'S PATTERN
sREADY DELA
s READY DELRY MULTIPLEXER
s OPERATION DELAY
s OPER. DELAY MUTIPLEXER
:NUMBER OF OPERATIONS
:OPERATION TABLE DEFAULT HRITE

;MAX.0F 27-0CTAL OPERATIONS
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KOl

.=1000
START: MOV 600, SP
MOV 8340, 3PS
MOV OPNUM, R3
MOV cOPTB( Rq
LOOP: MOV
MOV oLéGAL Rl
MOV (RY)+.RS
A: CMP RS, (R])+
BEQ B
DEC RO
BNE A
BR OPERR
8 MOV UNIT,R2
gE 3%755?? R2
SUB aLEan+a Rl
ADD 1,PC
BR uRtTE
BR READ
BR D
BR KRITE
NOP .
NOP
NOP
NOP
C ASL RS
BIS Re,RS
INC RS
BR G0
WRITE: Egv gnooa ,3TRBA
READ: MOV Rnoon A3TREA
D: ggv BCNT, 2TRWC

PRIORITY 7
iR3<= 8_OF OPERATIONS
sR4<= START OF OPERATIONS

TRS LSSQLEGRL FUNC?IONS

ONE LESS TO CHECK
s CHECK

:NO MRTCH - OP ERROR
iGET UNI

SONLY E UNIT

:CLEAR THE INHIBIT.BIT
GET gF;SET TO FUNC.

;NRITE

;READ

'SPRCE REVERSE
-ERASE~-

RE IND

:FAST_FORWARD

sWRITE IDB

sWRITE TAPE MARK
OFFLINE SHIFT FUNC.
$SET UNIT

1SET GO BIT

160 DO _IT
EEDRugF DATA TO BE WRITTEN
sADCR. OF READ DRTR

sSET WORD COUN
sGET UNIT 8 GO
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TRB.

%

MRapm i * o g

gg? 881125 81859; 177416 ngv g g# ; INITIATE FUNCTION

39¢ 0011e2 105777 177412 E: TSTB sSEE_IF UNIT READY

393 001166 100404 8MI :BR_IF YES

394 001170 00S300 DEC RU s DEC DELAY

395 001172 00i373 - BNE E s TRY_AGAIN

39 0C1174 Q0S30!1 DEC Rl sWAIT TILL ZERO OR READY
337 001176 001371 BNE E

398 001200 005777 177406 F: 1ST QSR - ;HALT BETKEEN OP'S

339 001204 400002 / 8PL G . s NO-BRANCH

400 001206 0OSO00 : CLR RO . - 183

401 001210 0000CO : HALT ; STOP

402 00l2l2 016700 177476 G: MOV OPOLY,RO ;SET DELAY BETWEEN OP’'S
403 001216 016701 177474 : MOV OPDLX Rl

404 0O0leze 00S300 H: DEC 0 sWAIT......

40S 00l2e4 001376 BNE

406 001226 00S301 DEC Rl

407 001230 001374 BNE H

408 00123z 005303 DEC R3 ;ANY MORE OP’S IN TRBLE
409 001234 001272 BNE LOOP :YES_- GOTO LOOP

410 001236 032777 040000 177346 BIT #40000, JSWR sHALT ON END OF PASS?
411 00l244 00165S BEQ START IF EQUAL...NO

412 00le46 012700 0000CI MOV #l,RO0

413 001252 000000 HALT STOP

414 001254 0006eS1 BR START ; CONT

415 001256 012700 177777 OPERR: MOV #-1,R0 ;0P ERROR - TURN ON SOME LIGHTS
416 001262 000000 HALT ;STOP

3%; 00i2e4 000776 .8

419 001266 00000 000002 000004 LEGAL: .WORD 1,2,4,7,10,13,15,16,17; LEGAL FUNCTIONS
420 001274 000007 Q00010 000013

421 001302 0000!S 0000l 000017

— e — —— - - -
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177777
0000

004000 177e52

177240
~177230
177216

000004
000ssS

001364
177770
000003

000002
000600
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PURCLR: MOV #-1,R0 +SET DELAY TIME

MOV #3,R1

BIS  #4000,aTRC :POWER CLEAR!
Al: DEC RO

BNE Al :WRIT...

BRE Al *

BR PWRCLR :D0 IT AGAIN!
FORCER: MOV #BADATA,JTRBA  ;ADDRESS OF ano DATA TO BUS ADDR. REG.

MOV. $177770.3TRUC  3SET WORD COUN

MOV 83, 3TRC ‘WRITE & GO -

BR FORCER DO IT AGAINI11®
BRDATA: _WORD o 2,4,401,600, 555 333; BAD pnnxrv

’,
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; -.=2000
- JREPT 200

.EORB 000777
.END
.=2400
.REPT 100
.WORD 000400
.WORD 000777
.ENDR

L]
.=3000
.REPT 100
.WORD (000S2S
WORD 000BS2
ENDR
.=3400
.REPT 10
LWORD 1
WORD 2
WORD §
LWORD 10
.WORD 20
LWORD 4O
.WORD 100
LWORD 200
.WORD 200
WORD 100
LWORD M40
LWCRD 20
LWORD 10
.WORD
JWORD 2
LWORD 1
.ENDR

L
.=4000
.REPT 200
LWORD O
.ENDR
.END

NOL.

1400 BYTES

A ittt earrers

;eND WRITE BUFFER
;400 BYTES
;A 00000000

; 11111111 PATTERN

:400 BYTES
A 01010101
: 10101010 PATTERN
s4TH WRIT BUFFSR

s THIS PATTERN DOES NOT

; GENERATE R PARITY BIT.
; 00000100

WO B WO MWW W BB B B B B
—
o
o
o
o
=1
o

! 00000001

;RERD BUFFER
;400 BYTES O
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DITRB.PIL CROSS REFERENCE TRBLE -- USER SYMBOLS
< 001034 3808 363

=l 001326 4288 429 431

§ 001048 361 365

SRDATA Q01364 435 43%
BCNT 000702 3358 385

& 001110 388 38
) C01136 3'e 383 38Ss
£ Q0llee 3928 . 39% 397
o 001500 393 . 398

FORCER 0CI34C 316 . 4358 N38

S . g 335 4028

G0 .- D014 381 383 %
H 001222 4048  §0S 40

CEGAL (00l2kb 358 368 413

LOOP  DQl0ez 3578  N0%

OPDLX 716 34ls 403

Y 000714 S40s 402

QPERR 001256 364 41Se

OPNUM  00C7e0 J4gs 355

OFTBL 000722 438 368

C =X ? 303s 369
PSu 000610 323¢ Sy

PWRCLR 001310 315 4258 432
RRDOR  0OC704 3368 384
ROYDLX 00071 333 390
RDYDLY 000710 338s 389
RE 001130 371 3848
=%888380 s 3574 k2% 3\IF 3I# 400  HO2¢  NO4w  HiPw  NISs  N2SE 428

Rl =% i c3ts 358+ = 360 38+ 368 390+ 396+ 403# H0o# H2b# 430
R2  =%00000¢ 2378  385#  3eer 379
R3  =%000003 2988 355+  40Bs

R4 =%00C0004 239 3S6# 359

RS =%00000S 3008 359+ 380 78 I B0 NI
Re  =%0000CE 3018

R7 =*.000007 3028

SP___ =%000006 3048 353+ ;

START 001000 314 3538 411 414
SWR_ 00Qel? 330s 338 410

TRBA . 00CE0e 3268 382  384* 435
TRC .- 000800 3238 39.1# 3% Y27+ 437+
TRS 000602 3248 367%

TRWC 000604 3258  385%  43b#

UNIT 000700 3348 365

WAODR  0OC708 3378 382

WRITE 1120 370 373 3828

= 004400 3078 32 313 3208 332 3528 417 4458 4508 REEY HE28 4838
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R0 3§9
=3 38
BEQ 35l 411
8IC 366 el
BI% 379 -3
¥ 3
BNE - 383 335 7
88, 399 i ¥
ﬁ ‘ 36! 3‘ 30’ 1
QLR 387 800
- 360
- . 992 394 ~ 398
MRLT 3i2 401 413
INC 380
JMF 314 318 316
MOV 353 354 355
403 812 415
NOP 374 37S 376
SLB 368
18T 338
TSTE 392
.ENRBL
END 488
JNLIST 289
REM 1 _
.REPT 308 448 4s1
ITLE 287

"WORD 819 439 449

ERRORS DETECTED: 0
DEFAULT GLOBALS GENERATED: O

» DZTRE.SEQ/SOL/CRF=DZTRBE.F1!l
RIN-TIME: 2 § .5 SECONDS
RUN-TIME RATIO: £5/8=21C.3
CORE USED: &K (11 PRGES)

MACYLl 27(732)

408
372

404
418

356

g

457

488

407

373

406

357
426

483
461

409
381

408

358
435

48y
481
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CROSS REFERENCE TRBLE -- PERMANENT SYMBOLS

429
383

428

359
435

487

coe

431
3|/ 414 W17

43C

365 382 384
437

432

385
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