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IDENTIFICRTION
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PRCOUCT COOE:  MAINDEC-!1-DZTRB-R-D
PRIDUCT NRME:  TR79F TIMING PROGRAM

ORTE RELEASED: MAY 1976

MANTAINER: DIAGNOSTIC ENGINEERING

THE INFORMARTION IN THIS DOCUMENT IS SUBJECT TO CHANGE WITHCUT NOTICE AND
SHOULD NOT SE CONSTRUED AS A COMMITMENT BY DIGITAL EQUIPMENT CORPCRATION.
OIGITRL EQUIPMENT CORPORATION ASSUMES NO RESPCNSIBILITY FOR ANY ERRORS
THAT MAY APPEAR IN THIS DOCUMENT.

THE SOFTWARE DESCRIBED IN THIS DOCUMENT 1S FURNISMED UNDER A LICENSE AND
MRAY ONLY BE USED CR COPIED IN ACCORDANCE WITH THE TERMS OF SUCH LICENSE.

CIGITAL EQUIPMENT CORPORARTION ASSUMES NQ RESPONSIBILITY FOR THE USE OF
RELIRBILITY OF ITS SOFTWARE ON EQUIPMENT THAT IS NOT SUPPLIED BY DIGITAL.

JPYRIGHT (C) 1976
16!

-
DISITAL EQUIPMENT CORPCRATION, MAYNARD, MASS.
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TR7?9 UTILITY DRIVER

TRBLE OF CONTENTS
PARAGRAPH SUBJECT

RE TRR T
REQUIREMENTS
LOQDIN’ PROCEDURE

STARTING

CONSOLE SETTINGS
OPERRTICN
PROGRAM FLOWS
LISTING

WD~ I N .Z WM~

RBSTRACT

TH&; PROGRAM IS R BRUTE FORCE DRIVER INTENDED TO PROVIDE THE
USER WITH A TOOL FOR TROUBLESHOOTING THE TR-79 _

MRGTAPE SYSTEM. ANY ONE FUNCTION OR SERIES OF FUNCTIONS CAN
BE PERFROMED IN ANY DESIRED ORDER REGARRDLESS OF ERROR(S)
ENCOUNTERED. THERE ARE NO ERROR CHECKS OR PRINT-QUTS. ANY
DEVIATION FROM THE PROGRAMMED DEFAULT PARRMETERS REQUIRES THE
USER TO MODIFY THE APPROPRIATE PRUGRRM LOCATIONS. INLL“DED IN
THE PROGRAM ARE TWQ (23 SPECIFIC RCUTINES TO ASSIST THE LSER
égN}ESLESEIC SET-UP OF THE DELRY LINES CF THE TR- 3F MAGTAPE

REGQUIREMENTS

HARDWARRE

H. PDP-11 PROCESSOR

8. TR79 MRGTAPE TRANSPORT .HP-TITCE}
C. TR79-F MAGTRPE CONTRJL.ER
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OCTRB.PLL

Py : 2.2 STORAGE
THIS PROGRAM REQUIRES R MINIMUM OF 2K OF CORE.

3. LOADING PROCEDURE
USE STANDARD BINARY LORDING PROCEDURE.

I

AR LR LR IR IR TR TR IR TR IR IR TR LE 1R (R ‘4 (X (X R L 1K B R IETRE TE TR TR PP TP Tpy gy .OO..‘O.‘O../...C'.OQ '.'a GO SOIWE OIS VIV NG S e B e 8

Y. STARTING PROCEDURE

THERE ARE THREE(3) STARTING ADDRESSES THAT MAYBE LSED:
200 (8); 204 (8); 210 (8) -

4.1 200 (8); A START AT THIS RADDRESS WILL RESULT IN A
PROGRAMMED DEFAULT OPERATION OF WRITE FORWARD WITH A WORD COUNT
OF -20 AND R DATA PRTTERN OF ALL 1’'S (ONE'S3. TO CHRANGE THIS
FUNCTION SEE SECTION & PROGRAM OPERATION. -
NOTE: THE DEFRULT OF WRITE WILL NOT WORK IF TRFE IS AT LPT.!

4.2 S04 (8); 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 TQ SET UP THE POWER CLEARR AND POWER
CLEAR OFF DELAY TIMES IN THE TR-79F.

4.3 210 (8); A STR®T AT THIS ADDRESS WILL CAUSE THE PROGRAM TO

PERFRSM R "WRITE BAD PARITY” RCUTINE. THIS ALLOWS THE
USER TO SET-UP ThE RBORT ERROR DELRY LINE TIME.

5. CONSOLE SWITCH SETTINGS
- SW1S: 1=STOP AFTER EACH OPERATION
0=PROCEED

SWi4: 1=STOP AT THE END OF ERCH JPERATION SEQUENCE
=PROCEED

b. OPERARTION

THE PROGRRAM USAGE IS QUITE SIMPLE. IT DOES REQUIRE HOWEVER
A CERTAIN SKILL LEVEL TO INTERPRET WHAT THE FAILING DEVICE
IS DOING AND WHAT THE USER SHOULD INPUT TO THE PRCGRRM TO
ALLOW EFFICIENT TROUBLESHOCTING.

THE FOLLOWING IS R LIST OF THE PROGRRM PRRAMETERS, R BRIEF

FRELREBBYRG YR 8snNen o B8 IFRZOR2B BB IR R 258

PPt fath &Pt Pt Pt Pt Poet Puct Pt Pt et Pt Pt Bt Pt Pt et P 0 B =0 Pt P Pt Pt Pt P18 Pt 0 P Pt § < Pt Pt Pt P8 oo P Pt

[ o) o
o A NIN]IN)
= WD~
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: DESCRIPTION OF EACH, AND THEIR ADDRESSES IN CORE.

- a—— - -
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TION DELAY" WILL BE REPERTED
BEFORE CCONTINUING.

OPERATION NUMBER 720 THIS IS THE NUMBER OF OPERRTIONS
T0 BE °~ ECUTED IN A SEQUENCE.
IT SHOULD EGQUAL THE NUMBER OF
OPERRTIONS IN THE OPERRTION TRBLE.

[y Y Wy e

ZTRB.PI1
146 ;
i =
igg : PARAMETER LOCATION DESCRIPTION
: UNIT SELECT 700 I7S 8 8 9 REPRESENT TH

i?é ; I ot 0 ENI ﬁune?n. nEMSx OF Foun
ggg : IS ALLOWED.
155 : BYTE COUNT 702 SET THIS TO THE TWO'S COMPLIMENT
igg : OF THE NUMBER OF WORDS TRANSFERRED.
158 : RERD ADDRESS 704 SET 10 DESIRED START ADDRESS OF
igg : READ BUFFER.
161 : WRITE ADDRESS 708 SET TO DESIRED START ADDRESS OF
%gg : WRITE BUFFER. '
igg : A. THERE ARE FOUR (4) WRITE BUFFERS.
166 : 1. 2000 (8) THIS IS AN ALL 1'S (ONE'S) PATTERN
igg : THE PARITY BIT = 1| FOR THIS DATA PATTERN.
169 : 2. 2400 (8) THIS IS AN ALTERNATING ALL ZERO'S (23°S)
120 : WORD AND ALL ONE’S (1’S) WORD PATTERN. THE PARITY
{;é : BIT = 1| FOR THIS DATR PATTERN.
173 : 3. 3000 (8) THIS IS AN ALTERNATING 525,252 DATA PATTERN.
i;g : THE PARITY BIT ="{ FOR THIS DATA FATTERN.
176 : 4. 3400 (8) THIS IS A WALKING ONE IN A FIELD OF ZERO'S
{;g : PATTERN. THE PARITY BIT = O FOR THIS DATA PATTERN.
179 :
188 : RERDY DELAY 710 THIS DELAY VALUE IS USED BY THE

181 : PROGRAM TO SET THE AMOUNT OF TIME
igg : TO WAIT FOR CURDY SEFORE CONTINUING.
184 : READY DELAY 712 THIS NUMBER DETERMINES THE
185 : MULTIPLIER NUMBER OF TIMES THE “READY DELAY"
186 : TIME WILL BE REPEATED BEFORE

igg : CONTINUING.

189 2 OPERRTION DELAY 714 THIS DELAY VALUE 1S USED TO ALLOW
igg ; A TIME LAPSE BETWEEN EACH OPERATION.

4 '

92 ;

Q3 : OPERATION DELAY 716 THIS NUMBER DETERMINES THE

3; : MULTIPLIER NUMBER OF TIMES THE “OPERA-

% :

97 :

38 ;

M
OO0
= OO0
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OPERARTION TABLE 722

.1 FUNCTION CODES

0l = WRITE

02 = RERD FORWARD

04 = SPACE REVERSE
07 = ERASE

10 = REWIND

13 = FAST FORWARD

1S = WRITE IDB

16 = WRITE TAPE MARK
17 = OFF LINE

. PROGRAM FLOW
7.1 NORMAL START
START;
(R)  LEGAL FUNC. CHK;

CLR TRS:

CHK FUNC:
SET-UP;

GO;

RERDY DELRY;
HALT RFTER OPER;

OPER DELRY;
MORE OPERATIONS ?;

HALT AFTER SEQ;

A RM A S lE LA LA LR LA LR IS A LR JE JA LR LA LA IR IR I A LA IR JR TR IR IR IR TR TR TR Y T I R R I I I R I T I T Y Y Y .0 PSS e SOOb 00 @0 @y

THIS TRBLE IS LOARDED WITH ;HE
K18 rhE B G IReD SolERCE
TO R MAX OF 27 (B8) OPERATIONS.
THE NUMBER OF OPERARTIONS IN

THIS TRBLE SHOULD EQUAL THE
NUMBER IN 720 (8) (OPER. #)

NOTE: ALL OTHER FUNCTIONS RRE ILLEGAL.

HOUSEKEEPING

CHECK IF FUNCTICN IS LEGAL.
525"27f7;§%; WITH DESPLRY
CLEAR OUT INWIBIT BIT

GO TO PROPER ROUTINE
SET-UP REGISTERS

EXECUTE FUNCTION

WRIT FOR READY

CHECK SW1S: IF = 1 HALT
WITH DISPLAY REG = 005000

DELRY BETWEEN OPERATIONS

YES - GOTO (R)
NO - CONT.

CHECK SWi4: IF = 1 HALT
WITH DESPLAY REG = 000001
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RETURN;

7.2 POWER CLEAR ROUTINE
START;
POWER CLEAR;
DELAY;

RETURN;

7.3 FORCE ERROR ROUTINE
START;
WRITE;
GO;
RETURN;

LA AL A LR IR TR IR TR TR TR TR TR FE T E"Y R T R R P g gy -e e oo

GC TO START

SET DELAY TIMES
BIS BIT 11 OF TRC

WRIT FOR POWER CLEARR TO
HRAPPEN.

G0 TO STHRT

SEi- '® BRD DATR ADDRESS
SET-UP 'RITE FUNC
EXECUTE +iLNCTION

GC TC STHRT




TR79 UTILITY DRIVER MRCYL1 ev(?732)
DETRB.PLL

235 009000
236 000001
297 030002
298 00CC03
299 000004
300

303 002007
384 0000Cs

307 000000

1

e

3 - 000200

4 000200 Q00167 QOOS74
S 000204 000167 001100
& 000210 000167 0O0llizy

101

21-SeP-76 13:30 PRGE 8

8. PROGRAM LISTING

.TITLE TR79 UTILITY DRIVER
.ENRBL  ABS
NLIST TTM

778,75
D.R.WILLIAMS

REGISTER DEF.
RG=%0

Rl=%]
Re="2
R3=x3
RYy="4
RE=%S
Rb="b
R?=x7?
PC=7
SP=%b

: TRgP CATCHERS

"REPT 200

42
HALT
.ENCR

' .=200 :START ADDRESS
mp START

JMP PWRCLR ; POWER CLERR ROQUTINE
JMP FORCER ; FORCE ERROR ROUTINE
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DZTRB.P11

000600
000e02
000604
00060¢

0005i0
Go0612

000700
000702
000704
000706
00071C
000712
000714
003716
000720
000r22
goc724
008726
000730
000732

MRCYLLl 27(732)

0C0s00

164000
164002
164004
164006

177776
177570

000700

000000
177760
004000
002000
100000
000001
010300
000001
000001
0000g01
000000
000000
00Co00
000000

JO1

el-SEP-76 13:30 PAGE 8

.=600

TR79 REGISTERS
164000

164002

164004

164006
PROCESSCR ADDRESSES
177776

177570

.=700

0

-20

4000
2000

v. 00000

[y oy
(& ]
(]
o
Q

OO00O0OK = -

; TR79 CONTROL REG.

s TR79 STATUS REG.

: TR79 WORD CONT REG.

: TR79 BUS ADDRESS REG.

; PROCESSOR STATUS WORD
:SWITCH REGISTER

; START OF PARAMETER TARBLE

;UNIT SELECT - BITS 839
;BYTE COU

: REA QDDRESS
s WRITE QDDRESS ~ =1'S PATTERN
tRERDY DELA

s READY DELRY MULTIPLEXER

: OPERATION DELAY

:OPER. DELAY MUTIPLEXER

:NUMBER OF QOPERATIONS

:OPERATION TABLE DEFAULT WRITE
;MAX.OF 27-0CTAL OPERATIONS
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001000
001004
001012
001Ci6
0010a2¢
00li0ge
001032
001034
001036
001040
001042
0Ci044
001046
001052
001056
001062

016777
000761

MACY1l 27(732)

000600
000340 177576
177702
000722
000011
00liges

177626
176377
177520
001270

177562 177460

177850 177450
177840 177440

KOl

2l-SeP-76 13:30 PAGE 10

STRRT:

LOOP:

WRITE:

RERD:
D:

#600, SP
340 3PSW
OPNUM, R3
#0PTBL ,RY
%9, RO’
sLESAL,RI
(R4)+.RS
gs (rRl)+

RO
A

OPERR
UNIT,R2
5175377 R2
'IEGQL+2 Rl

NRITE
READ

D
WRITE

RS

R2,R5

RS

GO

SRDDR ,8TRBA

RADDR, 2TRBA
gCNT , TRWC

PRIORITY 7

iR3<= 8_OF OPERATIONS
tR4<= START OF OPERATIONS
t QF LEGAL FUNCTIONS
:TRBLE OF LEGAL FUNCTIONS
GET THE FUNCTION

:SEE IF VALID

:BRANCH IF IT IS

:ONE LESS TO CHECK

tCHECK IT

:NO MATCH - OP ERROR

GET UNIT @

sONLY THE UNIT ¥

: CLEAR THE INHIBIT BIT
:GET_OFFSET TO FUNC.

:G0 TO IT

s URITE

s READ

SPRCE REVERSE
-ERASE~-

RENIND

:FAST _FORWARD

‘WRITE IDB

WRITE TAPE MARK

OFFLINE - SHIFT FUNC.

:SET UNIT

:SET GO BIT

;GO0 DO IT
gggR 8F DRTA TO BE WRITTEN
:ADCR. OF READ DATA

:SET WORD COUNT
:GET UNIT & GO
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387

001146

O000rse

00leke
001264

001266
001274
001302

000000
000776

000004
000007
000015

MRCYLll v (732}

177406

177476
177474

040003
0000C!

172777

000302
000010
000016

177346

000004
000013
000017

LO1

21-SEP-76 13:30 PAGE 1!

GO: MOV RDYDLY,RO ;
MOV RDYDLX R1
MOV TRE  INITIATE FUNCTION
E: TSTB afhc +SEE IF UNIT READY
8MI F ‘BR IF YES
DEC RO :DEC CELAY
BNE E s TRY AGAIN
BEE 51 SWAIT TILL ZERO OR READY
F ST SSWR sHALT BETNEEN OP’S
8PL G : NO~BRANCH
CLR RO ,YES
HALT :STOP
G: MOV OPDLY, RO :SET DELAY BETWEEN OP’S
MOV OPDLX Rl
H DEC o WAIT......
BNE
DEC RI
BNE H
DEC R3 :ANY MORE OP’S IN TABLE
BNE LOOP ‘YES - GOTO LOOP
BIT 40000, ISKR 'HALT ON END OF PRSS?
BEQ START IF EQUAL...NO
MOV t1,R0
HALT STOP
8R START :CONT
OPERR: MOV #-1,R0 :0P ERROR - TURN ON SOME LIGHTS
HALT :STOP
BR -2
(EGAL: .WORD 1,2,4,7,10.13,15,16,i7; LEGAL FUNCTIONS




422
523
Y4
425
126
427
428
429
430
431
8§32
433
434
435
436
437
438
439
44g
441

001313

001334
001336

001340
001346
£01354
601362
001364
£01372
061400

TR79 UTILITY DRIVER
DITRB.PIL

012700
012701
052777
005300
001376

UUU/BH

012777
012777
012777
000765
000000
000401
000333

MACY11

17?7727
000003
004000

001364
177770
000003

003002
000600

er(732)

177ese

177240
177230
177216

000004
000SSS

MOl

cl-SEP-76 13:30 PAGE 12

PWRCLR: MOV 8-1,R0

MOV 23, Rl

BIS 4000, aTRC
Al: DEC RO

BNE Al

BEC Rl

BNE Al

BR PWRCLR

FORCER: MOV #BADATA, TRBA

MOV 2177770, JTRWC
MoV I3haTRC

+SET DELAY TIME
:POWER CLEARR!
(WRIT...

;00 IT AGRIN!

; RDORESS OF BRD DATA TO BUS ADDR. RES.

:SET WOR D
HRITE & '

BR FORCER DG c
BRDATA: .WORD  0,2,4,401,608, ssé 333 BAD PQRITY

'd
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442
443
444
445
44§
447
448
449
553
451
452
453
454
455
456

002000

002400

003000

003400

004000

saisislapt

MACY1l 27(732)
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L4
.=2000
.REPT 200
.WOR 000777
END
.=2400
REPT 100
.WORD 000400
WORD 00C777
ENDR
.=3000
.REPT 100
.WORD  (000S2S
WORD  0006S2
ENDR
.=3400
.REPT 10
JMWORD |
WORD 2
WORD M
WORD 1C
.WORD 20
.WORD M40
LWORD 100
LWORD 200
LWORD 200
.WORD 100
WORD 40
WCRD 20
WORD 10
WORD &
WORD ¢
WORD |
ENDR
|
]
.=4000
.REPT 200
WORD O
.ENDR
» END

NO1

:400 BYTES
‘A 1}11111{
*" 11111111 PATTERN

;eND WRITE BUFFER
;400 BYTES
;A 00000000

; 11111111  PATTERN

1
0 PATTERN

;4TH WRITE__BUFFER
! " THIS PATTERN DOES NOT
; GENERATE A PARITY BIT.

00000100
00CC1000
00010C00
60100000
01000000
10000000
10000000
01000000
00100000
00010000
00001000
0030Cc100
09000010
£ooooac1

AR AR YR TE TR TR R TR YR TR TR YR T IS

;RERD BUFFER
;400 BYTES 0O
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Do7RB.PLL CRISS REFERENCE TRBLE -- USER SYMEOLS
" 001034 Je0s 363
Rl 201326 4288 429 431
5 0010uE 361 365
SRORTR QC136Y 435 439s
BONT 00702 3358 385
- C01110 3-8s 386
0 001136 3re 383 3858
E 001162 3928 . 595 39°
P 001200 393 . 399
FORCER  20134C 316 . 435 438
& 001212 335 4028
aC 001146 381 353
H 001322 4048 405 407
~EaRL  012b6 358 368 4198
woIP 00132z 357 409
cFouX 000716 341s 403

oLY 00C71w 340s 402
OFERR 001256 364 4158
OPNUM  DOCTe0 3428 355
OFT8L 000722 J43s 356
P =x000007 303s 69*
4 00Ce 10 323¢ 3C4¢
PWRCLR 001310 315 425 432
PRCCR  0OCTOM 3368 384
ROYOLX 20%97: 3338 390
~OYDLY 0710 3288 389
RERD 001130 371 3848
R3 =C00000 2958 357+ Je2# 399+ 334+ 4a0#
]l =%020001 29Es 358# 360 368 369 390#
R2 =.000002 297 365+ 366# '3
k3 =%LC00003 258s 355 408+
R4 =7.000004 2998 3S6+# 359
RE =%00C00S 300s 353+ 360 37B* 379% 383+
Re =%000306 3018
R? =*.000007 3028
SP =%000006 3048 353+
START  00130C 314 3534 411 414
S Q00s1e 3308 338 410
TRBN | QU0EJ6 3268 382+ 3B4r 43S
TR 000600 3238 391+ 392 Yo7 437°#
TRS 003602 o4 367

W 0006CH 2258 385+ 436+
“NIT 000730 3348 365

C?06 3378 382

WRITE 001120 370 373 3828

= 004408 3078 3le 3123 320 332s 352

402+
3%+

381

47

4Qus
403

Yi2#
406+

4]S#
Y26

~5s8

425#
{3C»

4£28

Yol

<33s
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Azl 369
RS, 3-8
BEg 361 41!
81¢ 386 -
BIS 37 42
S
BNE 363 395
8F¢. 399 -
BR - 36N 33
CLR y 400
s 369
pES 362 394
HALT 312 461
INS 380
: 314 3i8
MOV 353 354
403 412
o 34 37S
B 368
IsT 338
TSTB 332
.ENRBL 288
.END 488
NLIST 289
REM 1
T 308 446
T 287

JWORD 819 433

ERRORS DETECTED:

MACY1] &7(732)

397
37!
- 3%
413
316
355

415
376

451
449

0
DEFRULT GLOBALS GENERATED:

» DZTRB.SE3/SOL CRF=0ZTRE.P11
RON-TIME: 3 4 .5 SECONDS

RUN-TIME RATIC: B3/8=1C.3
CORE USED: &K (11 PRGES)

43S
372

40H
416

358
377

457
485

407
373

406

357
426

483
46!

409
381

4C8

358
435

484
481

21-SEP-76 13:30 PRGE 1T
CRISS REFERENCE TABLE -- PERMANENT SYMBOLS

429
383

428

359
435

4g7

coe

386 414 417

365 382 384
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