


BO1

OF 1DMORBASEAY4 L | DBOI00TOLITY DRZUERS MACY1! 27(10B6P102840EC-76 OSRPBDREGZERBBSEQ 00010000 770225
CJTRBB.M11  22-DEC-76 09:06 SEG 000!

i .REM %

4

3

4

€

g

g IDENTIFICATION

2

;g PRODUCT CODE: MAINDEC-11-DZTRB-B-D

%g PRODUCT NAME: TR?9 UTILITY PROGRAMS

{; DRTE: JANURRY 1977

ig MAINTRINER: DIAGNOSTIC GROUP

g? AUTHOR: JOHN YASKO TELCO PRODUCT SUPPORT (EX 3322)
22

24 THE INFORMATION IN THIS DOCUMENT IS SUBJECT TO CHANGE WITHOUT NOTICE AND
25 SHOULD NOT BE CONSTRUED AS COMMITMENT BY DIGITAL EQUIPTMENT CORPORATION.
2b DIGITAL EQUIPTMENT CORPORATION ASSUMES NO RESPONSIBILITY FOR ANY ERRORS
sg THAT MAY APPEAR IN THIS DOCUMENT.

29 THE SOFTWARE DESCRIBED IN THIS DOCUMENT IS FURNISHED UNDER A LICENSE AND
g? MAY ONLY BE USED OR COPIED IN ACCORDANCE WITH THE TERMS OF SUCH LICENSE.
32 DIGITAL EQUIPTMENT CORPORATION ASSUMES NO RESPONSIBILITY FOR THE USE OR
ga RELIABILITY OF ITS SOFTWARE ON EQUIPTMENT THAT IS NOT SUPPLIED BY DIGITAL.
35

36 COPYRIGHT () 1976, 1977

37 DIGITAL EQUIPTMENT CORPORATION, MAYNARD MASS.



COl

TR79 UTILITY PROGRAM

TRBLE OF CONTENTS

SECTION SUBJECT
l. RABSTRACT
2. REQUIREMENTS



22-DEC-76 09:06

DOl

%%TY DRIVER MACY1l 27(1006) 22-DEC-76 09:23 PAGE 1-1

LOADING PROCEDURE
STARTING PROCEDURE
RESTRICTIONS
CONSOLE SETTINGS
OPERATION

8. LISTING

o "N £ w

~J
-

LT T T T A Y A Y Y R T T vy e vy vy v w ey ws

2.2

ABSTRACT

THIS PROGRAM IS IN TWO PARTS, AND IS INTENDED TO PROVIDE THE USER WITH

A TOOL FOR TROUBLE-SHOOTING tHE TR79 MAGTAPE SUBSYSTEM ON A POP-11
COMPUTER SYSTEM. THE FIRST PART OF THE PROGRAM ALLOWS THE USER TO

GIVE THE MAGTAPE, COMMANDS, TO SIMULATE USER ROUTINES BY MERELY INSERTING
THESE COMMANDS IN THE CORE'LQCATIONS PROVIDED. THE USER MAY EXECUTE

ONE OR SEVERAL INSTRUCTIONS IN ANY LEGAL SEQUENCE. WHILE THE CODE FOR THE
DRIVER IS SIMPLE AND USES NO_INTERRUPTS, DUE TQ THE DESIGN OF THE
HARDWARE CERTAIN ERROR CONDITIONS MUST BE IDENTIFIED IN ORDER TC

PREVENT MISINTERPRITATION OF THE DESIRED RESULTS.

PART TWO OF THE PROGRAM CONSIST OF SELF CONTAINED ROUTINES TO PERMIT
THE USER TO SET UP AND CHECK THE DELAYS CONTAINED WITHIN THE TR7%
ggn¥?g%LER, BY USING THE SWITCH REGISTER TO SELECT THE APPROPRIATE

REQUIREMENTS

HARDWARE

A. POP-11 PROCESSOR

B. TR79 MAGTAPE TRANSPORT (HP-7970E DRIVE)
C. TR79F MARGTAPE CONTROLLER

STORAGE

THIS PROGRAM REQUIRES A MINIMUM OF 4K OF CORE
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113
114
{ig 3. LOADING
iig USE STANDARD BINARY LORDING PROCEDURE
119
E
laa Aot ol ol ol ol ol ol Ll Ll S L2 L L T LT T Y Y R LY T Y Y Y Y S S S
123
led
185
iS§ 4.0 STARTING PROCEDURE
iSé THERE ARE TWO STARTING ADRESSES THAT MAY BE USED
130 4.1 200 (8); LA 2 R=Q A _START AT THIS ADR WILL RESULT IN A PRQGRAMMED DEFAJLT
131 OPERAT&ON 89 3 NSITE FORWARD NI+H R NSES CéUNT SE -20 AND A DRTA PS?TEEN
132 OF ALL 1’'S. TO MODIFY THESE PARAMETERS SEE SECTION 7.1 PROGRAM OPERATION
133 NOTE: ALSO SEE SECTION 5.0 PROGRAM RESTRICTIONS, THE DEFAULT OF WRITE
}gg WILL NOT WORK IF TAPE IS AT B.O0.T..
d
136 4.2 204 (B) LA 204 SR=0 A START AT THIS ADRESS WILL EXECUTE THE SPECIALLY DESIGNED
137 SETUP ROUTINES TO ALLOW THE USER TO SETUP OR VERIFY THE DELAYS WITHIN
138 THE TR79 CONTROLLER.
iag NOTE: ALLWAYS USE SCRATCH TAPES WHEN TAPE MOTION IS INDICRTED.
141
142
143
144
i4s
%:g 5.0 RESTRICTIONS
148 .1 A. A PSEUDO-OP OF A 20(8) HAS BEEN PROVIDED TO ALLOW THE USER TO
148 POWER CLERR BETWEEN OPERATIONS IF DESIRED,HOWEVER THE PROGRAM CAN RECCVER FRO
150 THIS IS A POWER CLEAR AND TRKES 900 MILI SECONDS TO COMPLETE
151 ANY ATTEMPTS TO_ISSUE INSTRUCTIONS TO_THE CONTROLLER WHILE R
182 POWER CLEAR IS IN PROGRESS WILL RESULT IN ILLEGAL COMMAND BIT SETTING
1583 WHICH WILL INHIBIT ANY FURTHER INSTRUCTIONS FROM BIENG EXECUTED.
1584 A POWER CLEAR IS ALSQ GENERATED FROM R BUS INIT WHICH OCCURS
15€ FROM A RESET INSTRUCTION, THE DRIVER USES NO RESETS, (USE CAUTION
ig% IF YOU MODIFY THE DRIVER PACKAGE)
1S 8. THE_TR79 CONTROLLER CHECKS FOR CERTAIN ILLEGAL FUNCTIONS DUE
158 TOETQPE POSITION OR STQTUE THE RIV%R sﬂtKRG H?LL éHECK HESE
160 CONDITIONS AND HALT AT APPROPRIATE LOCATIONS WITH MEANINGFULL
16} CRTA DISPLAYED ( SEE SECTION 7.2 ERROR_CHECKS).
%gg THE LISTED CONDITIONS WILL PRODUCE ILLEGAL COMMAND ERRORS:
164
165 1. ATTEMPT TO WRITE DATA FROM LOAD POINT WITHOUT AN I.D.B.
166 2. ATTEMPT TO WRITE A TAPE MARK FROM LORD PQINT
167 3. ATTEMPT TO MOVE TAPE IN REVERSE FROM LORD PQINT
1e8 4. ATTEMPT TO REWIND FROM LORD POINT
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S. ATTEMPT TO WRITE AN I.D.B. AT OTHERTHAN LOAD POINT
6. ATTEMPT TO WRITE DATA WITH THE WRITE RING REMOVED
7. ISSUE A COMMAND WHILE THE MAGTAPE IS NOT READY

8. ISSUE A COMMAND WHILE THE CONTROLLER IS NOT RERDY
9. ISSUE A COMMAND WITH INHIBIT BIT SET

10. ILLEGAL FUNCTION CODES 00,03,0S,06,11,12,14

C. THE PROGRAM DOES NO DATA CHECKS ON READ OR WRITE DATA TRANSFERRED.
IT IS_THE RESPONSIBILITY OF THE OPERATOR TO MANUALLY EXAMINE THE BUFFER
g??gT%gNgsggngSTERMINE IF THERE HAVE BEEN ANY PICKED OR DROPPED

¢

D. NOTE: HARDWARE OPERRTION OF THE TR-79 SPECIFIES THAT EACH CORE
WORD LOCATION CONTAIN ONE BYTE (BITS 0-7) OF DATA_AND PARITY
(BIT 8). THEREFORE WHEN CALCULATING THE WORD COUNT FOR A
TRANSFER THE ACTURL NUMBER OF CORE LOCATIONS ARCCESED IS
EQUAL TO 2X THE NEHBER LOQDEE 6N THE WORD COUNT REGISTER,
ALSO NOTE THAT THE CONTROLLER DOES NOT APPEND PARITY TO THE
BYTE BEFORE DOING A WRITE OPERRTION. PARITY MUST BE CORRECT
IN CORE OTHERWISE ERRORS WILL OCCUR ON THE TRANSFER (CDD PARITY) IS ALW

6.0 CONSOLE SWITCH SETTINGS
SW 1S = ] STOP AFTER EARCH OPERATIUN (ONLY WITH START 200)
0 PROCEED

SW 14 = 1 STOP AT THE END OF EACH PROGRAM PASS (ONLY WITH START 200)
0 PROCEED

SW 7 = | ENRBLE FOR DELAY ROUTINES (EXECUTE RCUTINE ONLY WITH START 204%)
O ALLOW SELECTION OF DELAY ROUTINES WITH SW 0-3

SW 0 THU 3 = DELAY ROUTINE TO BE EXECUTED (ONLY WITH START 204)

6.1 DELAY SETUP TABLE

CEP PR PE et Pt r ettt bbbt bttt bt bt bttt bbb bt bbb rrh bt r ettt r et r Pt et b tr bttt

SWITCH I  DELAY I MODULE I LOCATION I PRINT I INPUT I QUTPUT [ TIME I
SETING I NAME I TYPE | I PRGE I PIN I PIN I I
-------- i e it Gt B St ¢ - I
I ) [ ) ) I I I

€3 I NO-OP ) I I I I 1 I

I I I I I I I I

Cl % PCLR . % M-302 % C-06 % T0e-2 % He % Fe % 20 MILI SEC. %
02 % P CLR OFF % M-306 % D-09 } TO4-1 % He % T2 % 900 MILI SEC. %
03 % ERROR CLK % M-302 % ¢-10 % TO4-2 % H2 % F2 } 200 NANO SEC. %
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04
0S
06
07
10
11
12
13
14
15
16
17

P9 5= D 0 Pl 0ol Pl D Pl P =l bl ) D= PPt Dl PG Pt D D P4 P4

WRITE ENRB
BUFF CONT
END WR DAT
1ST WD REQ
ERARSE
WRITE IDB
IDB TIMING
ABORT

BUSY DELRY
GO BIT DEL

GO1
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M-302
M-304
M-302
M-302
M-304
M-302
M-302
M-306
M-304
M-304
M-302

e e 0 D=t Dl Dt 0t 0 P 0 Dt D D B 0 e D Do P Dl Dl Dt Bl

¢-10
g-18
R-16
R-22
B-18
R-16
D-13
R-25
B-18
B-18
R-22

laalan ol L Ll ol o N e L e e L L T o e Ty o ey e T T o =)

T09-3
T11-1
T11-1
Ti1-2
T09-3
T09-1
T09-1
T09-3
T0S-!
TO6-1
T0S-2

Pt 0l P G D et B Pt 00 8 = 0 04 20— D4 P Dl et Dt b

M2
El
M2
H2
Sl
He
He
He
R1
03}
M2

08 00 04 =4 00 04 1 0=t DSt >l Db Dt el P D= 5 =t D g i Pl D=t} Pt

T2
J1
T2
F2
M1
Fe
Fe
T2
P1
H1
T2

00 00 0 00 00 0= D D=0 bl D=l Bl Dl o) Db ) Dol Pt P Pl Pp

4C MICRO SEC.
1 MICRO SEC.
18 MICRG SEC.
100 MICRO SEC.
1 MICRC SEC.
17 MILI SEC.
75 MILI SEC.
1.5 SEC.

100 NANO SEC.
1 MICRO. SEC.
300 HILI,SEC.

SEQ 000s

-
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6.2
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gt
07

309 33030 36 3646 36 36 36 36 3 38 36 30 3 38 36 3 36 36 38 3 3 3 3 %

*

DELAY CONDITION NOTES

*

1222222222232 2222222222222 2 3

NO OPERATION PERFORMED WAITING SWITCH SELECTION AND ENABLE
POWER CLERR PERFORMED NO TAPE MOTION
POWER CLEAR PERFORMED NO TAPE MOTION

NO TAPE MOTION, PROGRAM FORCES AN ERROR WITH THE BGL BIT
IN THE TR STAT(S REGISTER (BIT 11)

TAPE MOTION, PROGRAM DOES A SHORT ERASE WHILE MOVING TAPE
TAPE MOTION IS NOT RERDILY NOTICIBLE WHILE EXECUTING THIS ROUTINE
DELAY PULSE IS POSITIVE GOING

TRAPE MOTION, PROGRAM DOES A_10 BYTE WRITE, PROGRAM C
FOR LOAD POINT AND WILL WRITE AN I.D.B. BEFORE ENTER
DELARY PULSE IS POSITIVE GOING

SAME CONDITIONS RS 0S DELAY PULSE IS POSITIVE GOING

SAME CONDITIONS AS 0S5 DELAY PULSE IS POSITIVE GIING

DELAY LOOP.

DELAY PULSE IS POSITIVE GOING
DELAY PULSE IS POSITIVE GOING

EC
NG

KS
¥

DELAY PULSE IS POSITIVE GOING

THE
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10 TAPE MOTION, PROGRAM WILL CHECK FOR LOAD POINT THEN DO A
MAXIMUM ERASE TO MAKE THE OPERATION CONTINIOUS THE PROGRAM
WILL CLERR THE ERASE COUNT BEFORE THE OPERATION IS DONE.
DELAY PULSE IS NEGATIVE GOING

11 TAPE MOTION, PROGRAM WILL CONTINIOUSLY WRITE THE I.D.B.
DELAY PULSE IS POSITIVE GOING

12 SAME CONDITIONS AS DELAY 11. DELAY PULSE IS POSITIVE GOING

13 PROGRAM WILL REWIND TAPE TO L.P. AND FORCE AN ERROR BY DCING
A WRITE DATA. DELAY PULSE IS POSITIVE GOING.

14 TAPE WILL MOVE 70 L.P. , AND DO A MAXIMUM ERASE.
WHILE THIS IS HAPPENING PROGRAM WILL LOAD THE COMMAND
REGISTER TO PRODUCE A LD CTRL PULSE. DELRY PULSE IS POSITIVE GCING

15 SAME CONDITIONS AS DELAY 04. DELAY PULSE IS NEGATIVE GOING

16 PROGRAM WILL MOVE TAPE TO E.O.T. AND ATTEMPT TO DO A FAST
FORWARD TO PRODUCE THE MOTION STOP DELAY. DELAY IS POSITIVE.
NOTE: AFTER COMPLETION OF THIS ROUTINE A MANUAL REWIND
SHOULD BE PERFORMED.

17 THIS IS A NO OPERATION SAME RS 00

OPERATION

THE_PROGRAM IS QUITE SIMPLE HOWEVER IT DOES REQUIRE KNOWLEGE OF THE
OF THE TR-79 MAGTAPE SYSTEM AND AN UNDERSTANDING OF THE PROGRAM
FUNCTIONS AND RESTRICTIONS. THE CODE HAS BEEN RSSEMBLED IN IMMEDIATE
AND ABSOLUTE MODES USING PC ADRESSING. IT IS RECOMMENDED THAT THE
USER READ AND UNDERSTAND THE RESTRICTIONS AND OPERATIONS SECTIONS.

THE DRIVER PROGRAM (LORD ADRESS 200,START SWITCHES =0) CAN BE MRDEB

TO EXECUTE ANY LEGAL SEQUENCE OF OPERATIONS (SEE SECTION 7.3) BY
INSERTING THE COMMANDS IN THE OPERATIONS TABLE, (CORE LOCATIONS 722

THRU 76b). EACH COMMAND SHOULD OCCUPY ONE CORE LOCATION BITS 0-4

ONLY. THE TOTAL NUMBER OF COMMANDS TO BE EXECUTED SHOULD THEN BE ENTEREC
IN LOCATION 720. THE PROGRAM PARAMETERS MAY BE ALTERED BY CHANGING

THE APPROPRIATE CORE LOCATIONS (SEE SECTION 7.1). PROGRAM DEFAULT

IS A SINGLE WRITE COMMAND OF 20 WORDS OF ALL 1°S FROM LOCARTION 27C0

WITH MINIMUM DELAY BETWEEN OPERATIONS. THIS DEFAULT WILL NOT WORK

IF THE TAPE IS POSITIONED AT LOAD POINT.

THE DELAY PROGRAM (LORD 204,START SWITCHES=0) WILL EXECUTE THE DELAY
SET-UP ROUTINES TO ALLOW SEY-UP OF ALL THE DELAYS IN THE TR-79 CONTROLLER
THE PROGRAM HAS AN ACTIVE SWITCH REGISTER AFTER STARTING. BY SELECTING
THE DESIRED DELAY ROUTINE IN SWITCH REGISTER O THRU 3, AND THEN SETTING
BIT 7 =1 THE ROUTINE WILL BEGIN EXECUTION. TO CHANGE YHE DELAY ROUTINE
SET BIT 7=0, WAIT A FEW SECONDS FOR COMPLETION OF THE ROUTINE, THEN

ENTER THE NEW ROUTINE NUMBER IN BITS 0-3 AND SET BIT 7=1. THE DELAY
PROGRAM CONTARINS NO ERROR HALTS, HOWEVER IF ERRORS ARE DETECTED THE

SEG 000
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337 PROGRAM WILL INFORM THE USER BY OUTPUTTING A BELL CODE TO THE CONSOLE
338 _ TERMINAL. THE PROGRAM WILL THEN DO A CONTROL RESET AND CONTINUE.

0 NOTE: THE PROGRAM BUILDS THE CORE DRTA BUFFERS EACH TIME THE PROGRAM
M1 IS STARTED. THE PROGRAM DEFAULT IS LOCATION 2700 HOWEVER

42 THIS MAY BE CHANGED BY MODIFYING LOCATION 245 IN THE CORE

M3 BUILD ROUTINE TO PUT THE BUFFERS ANYPLACE IN THE LOWER 28K.

344 THIS PROGRAM DOES NOT PROGRAM THE KT AND DOES NOT RELOCATE

345 RBOVE THE LOWER 28K OF MEMORY.

i

349 7.1 PROGRAM PARAMETER LIST AND CORE ACRESSES

351 PARAMETER  LOCATICON DESCRIPTION

353

354 EXTENDED 700 BITS 12 AND 13 OF THIS LOCATION REPRESENT

355 CORE ADDRESS XBA 16 AND XBA 17 OF THE TR CONTROL REGISTER
3% THESE BITS ALLOW RELOCATION OF THE DATA BUFFER.
358 UNIT SELECT 702 BITS 849 IN THIS LOCATION REPRESENT THE

359 UNIT NUMBERS OF THE TAPE DRIVES. A MAXIMUM

30 OF 4 DRIVES PER CONTROLLER DEFAULT IS UNIT O.
362 WORD COUNT 724 THIS IS THE 2°S COMPLIMENT OF THE NUMBER

363 OF WORDS TRANSFERRED. SINCE EACH BYTE GCCUPIES
385 A WORD LOCATION THE NUMBER OF CORE LOCATIONS
3 USED_IS 2X THE WORD COUNT. PROGRAM DEFAULT

368 12 -20°WOROS.

368 READ ADRESS 706 CONTAINS ADRESS OF THE READ BUFFER. PROGRAM
39 GEFAULT IS LOGATION 6700.

371 WRITE ADRESS 710 CONTAINS ADRESS OF THE WRITE BUFFER. THE

372 PROGRAN CONTRINS 4 WRITE PATTERNS CONTIGIOUS IN CORE.
375 LOCATION 2700 = ALL 1'S PATTERN

- e o o) o ¢ g

3 LOCATION 27808 = BLIBRNGTE A 5MB.F:BAY

377 PROGRAM DEFAULT IS LOCATION 2700

379 ERASE COUNT 712 CONTAINS A 2'S COMPLIMENT NUMBER PROPORTIONAL TO THE &MO
380 OF TAPE TO BE ERASED. THIS NUMBER IS LORDED
38] INTo THE HORD COUNT REGISTER PRIOR o AN

362 RASE COMMAND BIENG PERFORMED. PROGRAM DEFAULT
383 IS 77777 . EACH INCREMENT CAUSES .02 INCHES
3 OF TAPE TO BE ERASED.

36t OPERATION 714 CONTAINS A NUMBER USED IN A TIMER BETWEEN

387 DELAY OPERATIONS DEFAULT =000001 MINIMUM DELAY

389 OPERATION 716 THIS IS USED IN CONJUNCTION WITH LOC. 714

390 DELAY MULT. AS A MULTIPLIER IN THE DELAY TIMER. DEFAULT
39] 1S 0000G! MINIMUM DELAY. INCREASING THIS

39%¢e NUMBER WILL ALLOW MORE TIME BETWEEN OPERATIONS.
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34
g
396
397
348
399
400
401
402
403
404
405
406
407
408
409
4]0
411
412
413
414
415
41§
417
418
419
420
421
422
423
424
425
426
427
428
423
430
431
432
433
434
43<
436
437
428
439
440
441
442
443
444
445
44
447
448
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7.2

7.3

OPERATIONS
NUMBER

QPERATIONS
TRBLE

JO1

PAGE 1-7
SEQ 00oe
720 THIS LOCATION CONTAINS THE NUMBER OF OPERQTIONc
_ TC BE PERFORMED IN THE OP TRBLE. DEFAULT = 1 .
72¢ THIS IE THE BEGINNING OF THE OPERATIONS TABLE.
;EEU gh%ggz R?T ?NE 50 ?E PESFOREEQESHOULD Bt
N TH QUENCE IN THIS TABL
DEFQUL? NRI%E Egpn; E.

ERROR CHECKS AND HALTS
LOCATION DESCRIPTION
1320 HALT HERE IF THERE WAS AN ATTEMPT TO EXECUTE AN ILLEGAL
FUNCTION, DUE TO TAPE POSITION OR SEQUENCE OF INSTRUCTIONS.
THE ILLESAL COMMAND IS DISPLAYED IN RO WHEN THE
PROGRAM HALTS. SEE SECTION S.1B FOR ILLEGAL FUNCTIONS
1332 HALT HERE IF THERE WAS A HARDWARE ERROR ON THE PREVIOUS OPERATIGN
IF IT IS DESIRED TO BYPRSS THE ERROR FLAG NOP THIS LOCATION.
THE COMMAND AND STATUS REGISTER SHOULD BE EXAMINED AT
THIS TIME TO DETERMINE THE PROBABLE CAUSE OF THE ERROR.
PRESSING CONTINUE WILL CLERR THE ERROR BY EXECUTING R
CONTROL RESET.
1350 HALT HERE IF YOUR OPERATION TRBLE LOC.722-766 HAS AN
OPERATION THAT IS NOT DEFINED IN THE LEGAL FUNCTION
CODES. RO HAS THE BAD CODE IN IT,CHECK YOUR TRBLE
IN LOCATIONS 722 THRU 766.
14C6 HALT HERE IF BIT 1S5 OF THE SWR IS SET. THIS IS THE HALT
BETWEEN INSTRUCTIONS.
1432 HALT HERE IF BIT 14 OF THE SWR IS SET. THIS IS THE HALT
BETWEEN PARSSES OF INSTRUCTIONS IN THE OP TRBLE.
TABLE OF LEGAL FUNCTIONS AND CODES FOR USE IN OPERATIONS TABLE (LOC 722-785)
CODE FUNCTION
co Ex%x ILLEGAL %%
31 WRITE DATA (ILLEGAL IF EXECUTED FROM LORD POINT)
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:gg ge RERD ( DATA, TAPE MARK OR I1.D.B. )
:gé 03 2x%% JLLEGAL *%%x
:ga oY SPACE REVERSE (ILLEGAL IF ISSUED FROM LOAD POINT)
322 0s %% ILLEGAL »*%x%
:gg 06 #xe% JLLEGAL *xxx
:gg 07 ERASE
ngé 10 REWIND (TRAPE MOVES AT 160 1.P.S.) ILLEGAL IF ISSUED FROM LGCAD PCINT.
323 11 Eee¥ JLLEGAL *%x»
:gg 12 Exee ILLEGAL %%
:gg 13 FAST FORWARD (TAPE MOVES FORWARD AT 180 I.P.S.)
398 14 #xx¥ JLLEGAL ¥3%%x
:;é 18 WRITE I1.D.B. (ILLEGAL IF ISSUED AT OTHER THAN LOAD POINT)
473 16 sxxx ILLEGAL wxxx
:;g 1?7 WRITE TAPE MARK (ILLEGAL IF ISSUED FROM LOAD POINT)
:;g 20 CONTROL RESET ( PROGRAM PSEUDO OP )
479
480 %
481 .ENRBLE RBS
482 H
483 ;
484 : 8. PROGRAM LISTING
485 :
486 :
487 :
488 :
489 .TITLE TR79 UTILITY DRIVER
490 0008000 .ASECT
491 :
492 s
493 : NI I AR E R AR R A
494 : % GENERAL REGISTER DEFINITIONS *
:gg : 3036360696 96 0636 36 36 06 96 96 3636 36 36 06 30 06 36 36 36 96 36 06 0636 36 36 30 36 36 0 9
437 000000 ' RO=0
498 000001 Rl=%1
499 000002 Re=%2
500 000003 R3=%3
g0l 000004 RY=%4
£0e 00000S RGS=/5
€03 000006 SP=%6

S04 000007 PC=%7
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164000
164002
164004
164006

177776
177570

177564
177566

0000400
000200

000200
00 000137 000230
04 00S237 000356

MACY1l 27(100¢8)

S....,

LI R TR T TR KN YR ¥

L.k R L 1 2 J

il G WS WY B By

WS WS B % Ve B L 2 1 L 1 )

mm LI TR TRFYRC IR TR 1)

22-DEC-76
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J 3233 2303 3 3 36 3 30 30 6 39038 36 3 36 36 36 36 30 38 36 3 3 3 3

%¥ TR79 REGISTER CEFINITIONS #
AR F R IR R R R ER R

TRCOM=164000
TRSTAT=164002
TRUWC=164004
TRBAR=164006

RN RE IR LR RN E R EEER

% PROCESSOR REGISTER DEFINITIONS *
3 e T e T et i E e i

PSW=177776
SWR=177570

3336 3 36 3636 36 3 3 38 9 3 3 3 36 3 3 3 2

¥ TTY REGISTERS *
IR IR R RN £

TTSTAT=177564
TTBUF=177566

3636 36 3 3 36 36 3 3 336 3 3 3 3 3 4

% TRAP CATCHERS #
R R R R AR

.=0

.REPT 200
L ] +a
HALT
- ENm

3600 9 36 3000 36 36 36 38 36 3 36 38 36 36 36 3 3t 3¢ 36 36 36 36 3 36 3 3 3¢ o 3 3 3 ¥

¥  STARTS AND CORE BUFFER BUILD &
I e e I i L

.=200
JMP J#CORBIL

:NORMAL START
INC Q#NORST

;SETS FLAG TO DETERMINE WHO STARTED

SEG Q00IC
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Sel 000210 000137 000230 JMP J¥CORBIL ; START HERE FOR DELAY ROUTINES
See 0002i4 000777 000777
S63 000216 000777 000777
Se4 000220 000400 000400
S6S 000222 000777 000777
566 000224 000525 000525
S67 000226 000652 000652
568 000230 012701 000214 CORBIL: MOV  #214,Rl ;SET UP PATTERN GENERATOR
569 000234 012703 000216 MOV %216 R3 :SET UP PATTERN GENERATOR
570 000240 012702 002700 X1: MOV  #2700,R2 SET UP RADRESS POINTER
S71 000244 012700 177400 Xe: MOV  #177400,R0 _ :SET UP COUNTER
572 000250 011122 X3: MOV (R1), (R2)+ ;00 1T
573 00025¢ 005200 INC RO ' KEEP TRACK OF HOW MANY
S74 000254 001403 BEQ X4 : CHECK FOR DONE
575 000256 011322 MOV  (R3),(R2)+ DO IT
576 000260 005200 INC RO +KEEP COUNTING
577 000262 001372 BNE X3 :LOOP HERE
578 000264 062701 003004 XY: ADD  #4,R| :NEXT PATTERN
S79 000270 062703 00COQ4 RDD  #4.R3 GO TO NEXT PRTTERN
Eg? 000274 022701 000230 CMP  #230,R! ,DONE YET
582 ;

583 i
S84 000300 001361 BNE X2 ;NOT DONE YET
585 000302 005000 S5L8: CLR RO :CLEAR THE PATTERN GENERATOR
S86 000304 005001 CLR Rl :CLEAR THE PATTERN COUNTER
587 000306 005200 INC RO SET BIT IN PATTERN
588 000310 005201 SLB1: INC Rl : KEEP _COUNT
589 000312 010022 MOV RO, (R2)+ :POT IT IN CORE
590 000314 022702 006700 CMP #5700, R2 :SEE IF WERE FINISHED
5§91 000320 00140S BEQ  SLBDON :YES JUMP OUT
S92 000322 022701 000011 CMP  #1l,Rl :CHECK ON THE BIT POSITION
S93 000326 001765 BEQ SLB’ tRESET THE SLIDING BIT
534 000330 006300 ASL RO ‘SHIFT THE BIT
S95 000332 000766 BR SLB1 :LOOP AGAIN
596 000334 005737 000356 SLBOON: TST  IENORST :SEE WHERE THE START CAME FROM
597 000340 (001404 BEG ALD :IF = 0 MUST HAVE BEEN START 200
598 000342 005037 000356 CLR  @#NORST CLEQR IT QUTFOR NEXT TIME
599 000346 000137 Q001460 JMP  J#DRTN :NOT = GO_T0O 204 START
600 000352 000137 00100C ALD: JMP  JMSTART :GO TO A 200 START
ggé 00035t 00000 NORST: 000000 : TEMPORARY LOCATION
603 : EREEEEEREERHRH
604 : ¥ STACKS *
£0S : EFERRERHRERERE
606 :
607 000500 .=500
Egg 000S30C 00co0s SUBSTK: 00coao ; SUBROUTINE STRCK
610 :
Bll :

000600 .=600 ,

; STRCK: 000000 ;SET STACK HERE
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000664

000720

000722
000724
000726
g48 000730
643 000732
65U  000¢34
65]~, D0CY 36
S 000744
653, 000742
654 ~ 000744
6SS 0007

&56 00075
£57 000752
£58 000754
659 000756
E60 000780
66l 000762
b2 000764

eHS
646
647

MACY11l 27(1006)

22-DEC-76 09:06

000664

000001

000001
000000
000000
000000
> 000UNg
(00000
000000
000000

»'e

NO1
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‘me me@sEeas

.=bbY
SWRTEM:  00C00Q
TIMMOL: 000000
COMTEM: 000000
STTEM: 000000
TEMPl: 000000
TEMP2: 000000
EXTCOR: 000000
UNIT: 000000
WCNT: -20
RADDR: 006700
WADDR: 002700
ERSCNT: 177777
OPDLY:  D00CO1
OPDLX: 000001
OPNUM: 000001
: *
i
dpTBL 1
0
0
0
0
0
0
0
0
0
0
,0
0
0
0
0
0
0
0

*e 98 94 &% o

ERHRHHREREIIII R R R R ERRE R AR
% PROGRAM CONSTANTS AND VARIABLES #
ERHHIHREREIEI IR R R RE R LR

; TEMP STORAGE FOR SNITCH REGISTER

s CONTRINS DELAY MULTIPLIERS

: TEMP STORAGE FOR COMMAND REGISTER

TEMP STORAGE FOR STATUS REGISTER

; TEMP STORAGE FOR THE NUMBER OF OPERATIONS TO BE PERFORMED
s TEMP STORAGE FOR THE OPERATION BIENG PERFORMED
:BITS 12 AND 13 ARE XBA 1GAND XBA 17

sUNIT SELECT BITS 8 AND 3

s WORD_COUNT

sSTART OF READ BUFFER

:START OF WRITE BUFFER

CONTRINS LENGTH OF ERASURE WHEN DOING AN ERASE
:OPERATION DELAY

:OPERATION DELAY MULTIPLIER

NUMBER OF OPERATIONS TO BE PERFORMED

BN RERNINE NIRRT H I3 23636906 % 3 3 3 %

TABLE OF OPERATIONS TO BE PERFORMED MAX =23 *

1222222322222 2222232322222 22 2232222322222 2823322

; 1ST OPERATION
;2ND OPERATION
: 3RD OPERATION
:4TH OPERATION
:STH OPERATION
&TH QPERATION
:?7TH OPERATION
IOTH QOPERATION
:11TH OPERATION
:12TH OPERATION
: 13TH OPERATION
:14TH OPERATION
: 1STH OPERATION .
: 16TH OPERATION
; 17TH OPERATION
EUTH OPERARTION
;21ST OPERATION
:22N0 OPERATICN
2390 OPERATION

4

HWOUSE KEEPING AND INITIAL PROGRAM PRRAMETERS

SSRGS 4R 0480

SEQ 00l2
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DZTRBB.M!1 22-DEC-76 09:06 Se@ 0013
673 001000 .=1000
674 001000 012706 000600 START: MOV #600,SP :SET UP STRCK AT LOC. 600
675 001004 012737 000340 177776 MOV %340 3aPSM *SET PRIORITY LEVEL 7 NO INTERRUPTS ALLOWED
676 001012 032737 004300 164000 18%: 8IT #4000, asTRCOM ‘WAIT FOR THE INITIAL 900 MS.POWER CLEAR TO SUBSIDE
677 001020 001374 BNE 19 LOOP UNTILL CONTROL IS RERDY
678 001022 013701 000720 MOV J#0PNUM,RI1 'R1 CONTAINS HOW MANY OPERATIONS WILL BE DONE
ggg 0C1026 042737 176377 000702 UNUM: BIC l1?637? JUUNIT STRIP OFF EVERYTHING EXCEPT BITS 8 AND 9 TO SET UP UNI
681 :
682 : N IS SRS IREEREIT 2T LS
683 : ¢ SET UP OPERRTIONS COMPARITOR #
Egg : EHHFRRERRERIFEEE NI HEHRE R R
686 001034 Q12702 000722 MOV  #OPTBL,R2 :R2 CONTRINS THE POINTER TO THE START Of THE OPERATINS
687 001040 012737 000011 000674 LOOP: MOV #9. stENPI :THE NUMBER OF LEAGAL OPERATIONS
688 001046 012703 001440 Mov L EGOPS, R3 POINTER TO THE BEGINNING OF THE LEGAL OPERATIONS COMPA
689 001052 012237 000676 MOV (R2)+,IkTEMP2 *GET THE OPERATION AND PUT IT IN TEMP 2
690 001CSe 023723 000676 23 CMP  QTEMP2, (R3)+ :CHECK IT AGAINST THE LEGAL FUNCTIONS
631 00I1Ce2 001422 BEQ CLINH IF ITS LEGAL CONTINUE TO EXECUTE IT
692 001054 005367 177604 DEC TEMPI ‘WASN’T THAT OPERATION SUBTRACT 1
gga 001070 001372 P BNE 2% : TRY NEXT ONE
£95 ;
696 ' :
637 : EREEREEHRRBERERREREHREREEE RS EHREY
698 ; ¥ CHECK FOR A CONTROL RESET #
933 : T YT I I IR EISSETZEET SRS
701 :
702 001072 022737 000020 000676 CMP 820, asTEMP2 :SEE IF ITS A CONTROL RESET (PSEUDO CP)
703 001100 001402 BEQ CRES *MUST BE A CONTROL RESET JUMP TG CRES
704 001102 000137 001344 JMP  J#ILFUT :IT MUST BE ILLEGAL FUNCTION STOP THE PROGRAM
705 001106 052767 004000 162664 CRES: BIS #4000, TRCOM sMUST BE A POWER CLEAR SO DO IT TAKES 900 MILI SECONDS
706 001114 032767 004000 162656 3%: BIT #4000, TRCOM :SEE IF DONE WITH POWER CLEAR YET
707 001122 001374 BNE 3% *WAIT UNTILL DONE
;gg 001124 000167 00C.34 JMP  FUDONE :GET BACK INTO PROGRAM
710 ;
711 : REREREERBEFHEERBEFRAEXRREERRERRBE AR ERRAEERE R R Y
712 : # CLEAR INHIBIT BIT AND SET UP OPERRTION %
;{3 . REXEEEERREBEEFRRRBREERREEEREREREERRREEAEHXERER
71E :
716 001130 005037 164002 ELINM: CLR QJ#TRSTAT +CLEAR OUT THE INWIBIT BIT
717 001134 162703 001442 SUB sLEGOPS+2,R3 GET AN OFFSET VALUE
;{g 001140 060307 ADD R3,PC :ADD IT TO THE PC AND GO THERE
720 :
721l : P T TSI EISTITIRTIETIATLIS LTS TSI
7¢ee : ¥ OPERATIONS DIRECTORY TARBLE ¥
;ga : 3NN RN IR R R R
725 :
726 001i42 000422 W: BR WRITE s WRITE INSTRUCTION
727 001184 (000425 R: BR RERD :READ INSTRUCTION
7¢8 001!46 000401 SR: BR .+4 : SPACE REVERSE INSTRUCTION
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DZTRBB.M!1 e2-DEC-76 09:0¢ SEQ 0014
79 Q001150 000432 ER: BR ERSE s ERASE COMMRND
730 001152 000240 REWD: NOP RENIND COMMAND
731 0011S4 000243 FFOR: NOP FﬂST FORWARD COMMAND
732 001156 000240 1DB: NOP uRITE ID BURST
;gg 001160 000240 WTM: NOP NRITE TAPE MARK
735 :
736 :
737 . ERRRFREERERRERREEREERESE R EEREREREE RS
738 : # SET UP UNIT NUMBER AND GO BIT »
;ag : EEREFERXREEEEXPEERAERRBRRERERERERREER
741 :
742 001162 006337 000676 8G0B: ASL Q#TEMPZ ;SHIFT THE FUNCTION INTC THE PROPER BIT POSITIONS
743 001166 083737 000702 000676 BIS a#UNIT, JSTEMPZ SET THE UNIT % BIT
744 001174 053737 000700 000676 BIS atEXTCbR JRTEMP2 SET THE MEMORY EXTENSION BITS
745 001202 005237 000676 INC Q8TEMP2 SET THE GO BIT
;:g 001206 000417 BR EXECUT JUHP T0 THE EXECUTION ROUTINE
748 :
749 .
750 :
751 : 0363 066 3 3696 36 96 30 36 36 36 36 36 36 36 36 36 3636 6 3 3696 36 06 34 36 26 36 3¢
752 : ¥  OPERATIONS SETUP ROUTINES *
Zga ; 3636363 36 36 3 36 96 36 36 36 36 36 36 36 36 3646 36 36 36 36 96 36 36 36 36 36 36 36
I -
755 :
756 001210 013737 000710 164006 MRITE: MOV J%WADDR, d#TRBA ;SET UP WRITE BUFFER ARER
757 00i2l6 000403 BR WRIWC CONTINUE ON TO SET UP W.C.
758 001220 013737 000706 164006 READ: MOV a#RADDR, d#TRBA SET UP READ BUFFER RDRESS
759 001226 013737 000704 164004 WRIWC: MOV  JMWCNT, J#TRUWC SET UP WORD COUNT
760 001234 000752 BR SGOB SET UP GO BIT
76l 001236 013737 000712 164004 ERSE: MOV JHERSCNT, J#TRWC SET NUMBER T0 INDICATE AMOUNT OF TAPE TO BE ERARSED
;Eg 00l244 000746 BR SGOB SET UP GO BIT
764 :
765 ; FEEREEHEFRERFEE RN E R EE R H 9393605 333 36569 % % %
76b ; ¥ ROUTINE TO EXECUTE THE FUNCTION AND CHECK FOR DONE #
;Eg ; BEEEERBERRERRERRENEEREEEEEEEEEREE AR R R R REREFEERRREEEERE
769 :
770 001246 000240 EXECUT:  NOP
771 001250 013737 000676 164000 MOV Q#TEMPZ2,J#TRCOM ;DO THE FUNCTION
772 001256 105737 164000 73: TSTB J#TRCOM SEE IF DONE YET
;;a 00lee2 100375 BPL 7% NRIT FOR IT
775 ’
776 ;
777 .
778 : ERRERRERREREENFEELEEREREEEREEEEREEEERHEERERE
779 ; # ROUTINE TO CHECK FUNCTION WHEN DONE %
;g? : 363646 36 96 3696 36 36 96 96 36 36 36 36 36 6 36 36 38 36 36 6 96 36 3 6 36 30 36 36 36 36 96 36 36 30 36 36 36 % 3
782 :
783 001264 013737 164002 000672 EUDONE MOV QNUTRSTAT, J¥STTEM :SAVE STATUS

784 001272 013737 184000 000670 MOV Q4TRCOM,dsCOMTEM ;SAVE COMMAND REGISTEN
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DZTRB

s ot ot Pt pn p—e

B.

MLl

001300
001306
001310
001314
001320
001322
021330
001332

BEgRaeeRss
SR

=]
ey
-
[,
n

001414

001440
0Cli442
001444
001446
001450
001452
001454
001456

22-0EC-78
032737

013737
013700
005300
001376
005337
001373
032737
001401
000000
905301
(91001
010401
0U0137
02737
0/} 1401
030000
030137

000001
000002
0000CH
C00007
000010
000013
000015
000017

MACY11l 27(1006}

09:0¢
040000

000676
000876

100000

0C1106
000676
000676

000716
000714

000666
100300

001040
g40cog

0C1000

000670

000670

0C0ses

17757C

D02

c2-DEC-76 09:23 PAGE 1-14

ILLCOM:

ERRIN:

ERDONE :

ERRIS:

ILLFUN:

ILFUT:
ERRIF:

* @9 @0 @0 @8 v

OPDEL :
8s:

INSHLT:

98

PRSHLT:

REST:

*

(EGOPS:

BIT

BEQ
HALT
JMP

00001
00002
00004
00007
00010
00013
00015
00017

#40000, J8COMTEM
ERDONE

JaTEMP2
JRTEMP2,RO

#100000, J#COMTEM
OPDEL
JUCRES

J8TEMP2
J8TEMP2, RO

SEQ 0015

;WAS IT AN ILLEGAL COMMAND DUE TO SEQUENCE OR TAPE POS]
:NO_ERROR_HERE
;STRIP OFF THE GO BIT
PUT BAD COMMAND IN RO
s STOP WITH ERD COMHRND DISPLAYED
:SEE_IF ERRO S SET
NO ERRORS CONTINUE
:GOT AN ARROR NOP THIS HALT TO CONTINUE
: IF_YOU GOT AN ERROR ONLY RECOVERY IS WITH A CONTROL RE
:STRIP OFF GC BIT
;PUT THE BAD CODE IN RO TO DISPLAY WHEN HALTED
:GOT AN ILLEGAL FUNCTION CHECK YOUR PROGRAM LOCATION 72

RERRERREREEREAREERRERREEREEAEEERXRELEEEXEERE

¥ OPERATION DELAY BETWEEN INSTRUCTIONS  #
B R R EERR RN R AR LR RN F

J80POLX, a8 TIMMUL
SHOPDLY.RU

8s

S8 TIMMUL

8%

#100000, J#SkR
.*4

Rl

s

.4

J8L00P
840000, J#SKR
REST

JESTART

:SET OP QPERATIONS DELAY MULTIPLIER

:SET_UP_OPERATIONS DELAY TIMER

: TIMER IS TICKING

:GET MORE TIME

s COUNT DOMN THE MULTIPLIER

:GET MORE TIME

:TIMES UP CHECK SWITCHES TO SEE IF WE HALT CR CONTINUE
:DONT STOP NOW SKIP THE H

;STOP BETWEEN INSTRUCTIONS

;=1 FROM_THE NUMBER OF OPERATIGNS IN Rl

:G0 AND DO THE NEXT INSTRUCTION

:SKIP THE JUMP

;D0_THE LOOP AGAIN

:CHECK_SWITCHES TO SEE IF WE WANT TO STOP AT END OF PRS
:D0 THE NEXT PRSS SKIP THE HALT

;STOP BETWEEN PASSES

:G0 DO IT AGAIN (NEXT PASS)

J 330 3 33 03 300 B30 33 063 23 063 0636 06 3 I 06 30 30 2 306 2 2 ¥

¥ LEGAL OPERATIONS COMPARITOR TABLE
BRI R RN A ¥

SPQCE REVERSE
s ERASE
: REWIND
:FAST FORWARD

‘WRITE IDB
WRITE TAPE MARK
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84l
g4e
843
844
g4s
846
847
848
849
850
851
852
853
854
855
856
857

0C1460
001464
001470
001476
001504
001506
001S14
001528
0015¢e2
001530
001534
001540

00154y
001550
001554
001560
001564
001570
001574
001600
001604
001610
001614
001620
001624
001£30
001634
001640

0C1E4Y
001eS0

MRCY11 27(1006)

22-DEC-76 09:06

001460
012706
012705
012737
032737
001774
013737
105737
100372
042737
006337
006337
063707

000137
00C137
000137
000137
000137
000137
000137
000137
000137
000137
000137
000137
000137
000137
000137

000137

004537
105737

000600
000500
000340
004000

177570
000664

177760
000664
000664
CCIebY

001506
001644
001644
001662
00172¢
001764
001764
001764
002120
002174
002174
002314
002040
081722
032234
001506

002442
177570

177776
16400C

000664

000664

EO2
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*

-e @m0 @mewe @&

96303 236 96 3 36 3 3 9 38 0630 36 36 34 36 36 36 96 36 36 3 3 % 9 2 3 3 3 X 2 2 %

DELARY SET-UP PROGRAM ROUTINES #

122212222 2222222222232 222322222222 ]

.=1460

DRTN: MOV %600, SP :SET STACK

MOV %500, RS gE H 33 Rourxns ?TREK

MOV #3490’ 9¥PSW T PRIORITY 7 NO INTERRUPTS ALLOWED
DROUTS : Eéé quugsaurncon §$xTron NITIQL POWER CLEAR TO SUBSIDE
BRI : MOV 2%SWR, 98SWRTEM GET SNITCHES nno PUT THEM IN STORAGE

TST8 J#SWRIEM :SEE IF ENABLE IS UP YET

BPL BRI :L00P UNTILL ENABLE 1S U

BIC 177760, 3%SWRTEM  ;MASK BITS AND GET A NUHBER BETWEEN 0-16

ASL  JXSWRTEM :SHIFT IT LEFT TO MULTIPLY BY 2

RSL J#SWRTEM SHIFT AGAIN MULTIPLY BY 2 TO GET OFFSET

ADD QJ#SWRTEM,PC

#
*

wes @0 as as

taBLE: gnp J4BR1

-s a8 2=

*EE%
3
£xxe

R2: JSR RS, asPCL
75TB JaSUR

m" -swswms s

sADD IT TO THE PC AND GO THERE

I I I I IR R
INDEX TABLE OF DELAY PROGRAM DIRECTIVES &

3633963 2896 636 36 06 0 36 3696 36 36 36 36 36 36 36 36 36 36 36 0 36 36 36 36 30 36 36 3¢ 36 36 3 38 3 3 3 3 X %

;DELAY O IS R NO-OP

:DELAY 1 IS FOR POWER CLEAR
:DELAY 2 IS FOR POWER CLEFR
;DELAY 3 IS FOR ERROR CLK
:DELAY 4 IS FOR WRITE ENABLE
;DELAY 5 IS FOR OUT BUFF FLRG
:DELAY b I5 FOR END WRITE DATA
:DELAY 7 IS FOR FIRST WORD WRITE REQUEST
:DELAY 10 IS FOR ERASE

tDELAY 11 IS FOR WRITE I.D.B.
;DELRY 12 IS FOR 1.0.B. TIMING
;DELAY 13 IS FOR ABORT WINDOM
:DELAY 14 IS FOR LD CTRL + BUSY
:DELAY 15 IS FOR GO PULSE DELQY
:DELAY 16 IS FOR M.S.D.

;DELAY 17 IS R NO-0P

J 93 33 9 3 9 3 3 36 36 36 96 36 0 9 20 96 3 36 36 9 36 3 36 5 % 3 %

ROUTINE FOR DELAYS 1 AND 2 ¢
ERERFEXRRRRRREERERFHRRAREERRRY

;D0 A POWER CLERR
:CKECK FOR R LOOF

SEG 00L&



1
M

I
1
01654
0

L
1
0
001656

001662
001666
001674

001676

001722
001726
001734
001742
001746
001752
001756
001760

001764
001770
001774

E:

002016
0020e2
002026
002032
002034

002040
002044
002050
002054
002060
002066

Ty DRIVER
22-DEC-76 09:06

100773
000137

012700
052737
00S300
001376
005037
105737
100764
004537
000137

004537
012737
012737
004537
004537
105737
100763
000137

go4537
005037
015737
813737
004537
004537
105737
100760
000137

004537
004537
005037
00cS037
012737
005037

MACY11 27{(1008)

0015086

000070
0C4000

164002
177570

002442
001506

002462
127277
000017
002462
002500
177570

001506

002530
164002
177774

8366043

002462

002500
177570

001506

0GeSeM
002614
164002
164004
000017
164000

164002

164004
164000

164004

161888

164000

FO2
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BMI BR2 :00 IT AGAIN
IMP  JuBRI :GET NEXT TEST
: EREREREEEEENNEEEENEEEEEEEER
; ¥ ROUTINE FOR DELARY 3 #
H ' 2222232232222 L
BR3: MOV # .SET UP DELAY MULTIPLIER
BIS 34000 J#TRSTAT s FORCE AN ERROR WITH B.G.L. SIT
133%: E TIMER 1S TIZKING
? : CHECK é E
CLR J¥TRSTAT ;0K NOW CLERR THE BIT
TSTB JASHR :SEE IF WE WANT TO DO IT AGAIN
BMI BR3 10K LOOP BACK
JSR RS, a#PCL :DONE MERE DO A POWER CLEAR AND GET THE NEXT ONE
JMP  2#BRI *GET THE NEXT DELAY DIRECTIVE
' FHREREEEIEELEIEEEEEREEEEEEEEEEREEER
: ¥ ROUTINE FOR DELAY 4 AND !5 &
H EREREFHEREREEEEEEEETEEEEEEEREREEEE
BRY: JSR RS, a8RDY : CHECK FOR_READY
BRYA: MOV #-1,a8TRWC : THIS NUMBER IS USED FOR AN ERASE COLNT
MOV %17 9%TRCOM :D0 THE ERASE
JSR RS, J#RDY SWAIT TILL DONE
ISR RS J8ERCK SEE IF WE ERRORED OUT
75T 25uR :SEE IF WE LOOPON TEST
BMI BRYA :L00P HERE AND DO IT AGARIN
IMP  3uBR1 :GET OUT AND GET NEXT DELAY DIRECTIVE
; RREEEEENELEEEEIENIEIEEERIEEEEEEEEEEREEREEEE
: ¥ ROUTINE FOR DELAY 5 , b AND 7 ¥
: *l!!l**i!i**i*l*l**!*!**ii*iii***i**i*i
8Rs: JSR RS, as0FLP :SEE IF WE ARE AT LOAD POINT
CLR  J4TRSTAT :CLEAR INHIBIT BIT
BRSA: MOV #-4, d8TRWC :SET UP FOR A 10 BYTE WRITE
MOV aoubogn Suxnan SET uP TH? WRITE ADRESS BUFFER
MOV  #3,a8TRC
JSR RS, J#RDY unIT FOR RERDY
ISR RS’ Q#ERCK : CHECK FOR ERRORS
1578 2uSWR :SEE IF WE WANT TO LOOP
BMI BRSA :LOOP HERE AND DO IT AGAIN
JMP  J#BRI :GET OUT AND GET NEXT DELAY DIRECTIVE
; 33 3636 3 3 2 3 9 96 3 3 36 96 36 36 36 36 36 3 36 3 % 3 3 % % %
; ¥ ROUTINE FOR DELAY 14 #
: 23369 3 3 239 3 3 3 3 3 2 36 3 3 3 3 3 3 3 3 % % ¥ ¥
BR6:  JSR RS, IsREW D0 A REWIND GET TQ B.0
BREC: JSR RS JMETS :CHECK FOR END OF TAPE nn\ugx
CLR  J#tRSTAT :CLEAR THE INHIBIT BIT
CLR  Q#TRWC CLEAR THE WORD COUNT
MGV  #17,38TRCOM :00 AN ERASE
BREA: CLR  @8TRCOM :FORCE A LORD PULSE

SEG 0017
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953
954
955
356
957
958
959
960
961
362
963

002072
002076
002100
002104
002106
002110
0C2114

002120

002170

002174
002200
002206
002212
002216
002222
002224
002230

002234

22-DEC-76

105737
100004
105737
100370
000756
004537
000137

004537
004537
005037
012737
012700
005300
001376
005037
105737
100767
004537
000137

004537
012737
004537
004537
105737
100764
004537
000137

105737

MACY1l 27(1006)

09:0¢
177570
164000

Q02442
001506

002614
002530
164002
000017
005000

164004
177570

002442
001506

002564
000033
002462
002500
177570

002442
001506

1e4002

164000

164000

GO2
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BREB:

BR10:

BR10OR:
BR10B:

®s @ 2+ as ase

BRI1:

qu

O)e* @acwe ot @5 o0 o8 ws oo

TSTB  J¥SKR ;SEE IF WE WANT TO LCOP

BPL  BREB :ALL DONE

TSTB  J#TRCOM ;SEE IF ERASE IS DONE YET

BPL  BR6A :NOT DONE 00 ANOTHER LOARD PULSE
BR BR6C :D0 IT AGAIN

JSR RS, 9#PCL :D0 A CLEAR AND EXIT
IMP  2%BRI :GO BACK TO MAIN

F 30333 % 3 3 3 3 336 3 33 3 36 36 3 3% 9 3 3 3 %

¥ ROUTINE FOR DELAY i0 #*
ERHEEHERARRBHERRER IR AR Y

JSR  RS,3H4ETS s CHECT FOR E.D.T
JSR RS JMOFLP :GET US OFF LOAD POINT

CLR  aJ#iRSTAT :CLEAR INHIBIT

MOV %17, 38TRCOM :D0 A MAXIMUM ERASE

MOv #5000, R0 :SET UP COUNTER

DEC RO :START COUNTDOWN

BNE BR10B ‘TIMER IS TICKING

CLR  a8TRUC tRE ESTABLISH THE ERASE COUNT T0 O

ISTB  Q#SWR :GEE IF WE LOOP HERE

BMI  BRIOA : D0 11 AGAIN

JSR RS, asPCL D0 A POWER CLER

IJMP  QwBR! 'GET OUT AND GET THE NEXT DELAY DIRECTIV

ERERREXERELEERREEEEXREXXXELERREERE 2

¥ ROUTINE FOR DELAY 11 AND 12 =
EHE NI R R R R AR

JSR RS, 8REW :D0 A REWIND
MOV %33, 38TRCOM WRITE AN I.D.B.
JSR RS, 3%RDY :CHECK FOR DONE
JSR RS JSERCK :SEE IF ANY ERRORS UP

7578 a#5UR :SEE_IF WE WANT TO LOOP

BMI BRIl :[GOP BACK DO IT AGAIN

JSR RS, J8PCL :00 A POWER CLEAR

IMP  38BRI1 :GET OUT AND GET NEXT DELAY DIRECTIVE

EREXREEREREELEERERREEREEELERER

¥ ROUTINE FOR DELAY 16 *
ERERREARERRRERERARR AR AR AR RS

TSTB  JI#TRSTAT ; CHECK FOR EQOT UP

SEG CClg
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DZTRBB
1009

Do 0t e Pt b Pt b P
000000000V
P Bt Pt Pt e pn P s
OO NN LWL

il

002240
Q02242
002246
002254
002260
002264
032272
002276
002302
002304
002310

002314
002320
002324
002332
002340
002344
002350
002354
002362
002370
002374
002402
002406
002410
g0241e
002414
002416
002420
002424
002430
002432
002436

002442
002450
002456
002480

100407
005037
012737
004537
00S037
012737
004537
105737
100766
004537
000137

004537
005037
012737
012737
004537
004537
004537
012737
012737
005037
012737
012701
00S000

001373
004537
105737
100751
004537
000137

052737
032737
001374
000205

164002
000027
002462
164002
000027
002462
177570

002442
0015086

002564
164002
177000
000017
002462
002564
002530
177760
003600
164002
000003
000010

002442
177570

002442
001506

004000
004000

164000

164000

164004
164000

164004
164006

164000

184000
164000

BR14A:

-we &8s ap

BR16:

BRI1BR:

BR1EB:
BR1&D:
BR16C:

BMI
CLR
MOV
JSR
CLR
MoV

HOZ2
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BRI4A
4TRSTAT
$27, I4TRCOM
RS, 98RDY
astRSTAT
827, D8 TRCOM
RS, 9#RDY
uSUR

BR14A

RS, A#PCL
J¥BR1

:SKIP THE FAST FORWARD
:CLEAR_INHIBIT

:D0 A FAST FORWARD

:WAIT TILL DONE

: CLEAR INHIBIT

; YRY A FAST FORWARD ,SHOULD PRODUCE ERROR
:WAIT TILL DONE

;SEE IF WE LOOP HERE

:YES LOOP HERE

:D0 A POWER CLEAR
:GET OUT DO NEXT DELAY

1322222222232 2 2222222222223 2

¥ ROUTINE FOR DELRY 13 *
R R R AR R

RS, I¥REMW
astrRSTAT
177000, 38TRUC
817, 38TRCOM
RS, J#RDY

RS, J¥REW

RS’ 3#OFLP

8-20, 38 TRUC
3600, 38 TRBA
J8TRSTAT

%3, 38 TRCOM
210,R1

RO

RO

BRI6C

Rl

BR16D

RS, J8PCL
u5UR
BR1bA

RS, J#PCL
J8BR1

:00 A REWIND

:CLEAR INHIBIT

ISET UP_ERASE COUNT

:00 AN_ERASE

'WAIT FOR 1T

‘REWIND 1T

!GET OFF LOAD POINT LEGALLY
'SET UP W.C.

:SET UP_CORE ADDRESS
!CLEAR THE INHIBIT

INOW TRY TO WRITE NOTHING.SHOULD ABORT
:SET UP TIME MULTIPLIER
:CLEAR TIMER

' TIMES WAISTING

: TIMER RUNNING

:-1 FROM MULTIPLIER
:SEE IF DONE YET

: CLEAR ERRORS

: "LOOP 777

:00 IT AGAIN

: POWER CLEAR

:ALL DONE GET SOME MORE

REEREEAEEERELXREXEREERREEEREEREEEE

¥ SUBROUTINE FOR POWER CLEAR  *
FHERERAEHEE R AR RARERRFRERRERRR LAY

#4000, 38 TRCOM
%4000, 28 TRCOM
PCLI

RS

;SET POWER CLERR

+WAIT FOR 900 MILI SECONDS
:STILL WAITING

:RETURN TO MRIN RCUTINE

SEG QC:¢
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DZTRBE.M!11 22-DEC-?6 08:06 SEG 0022
1065 ;
1066 : R MEREERAE RN REREERHRE LR REEERE AL E R RE RS
1067 : %  SUBROUTINE FOR RERDY AND CLERR INMIBIT %
1ggg : FEEREEIERREREREREHERERRERERERREREEERE R RRE R L SR
dw ’
107C .
1071 0C2462 105737 164000 RDY: T1STB  J#TRCOM CHECK ON DONE BIT
1072 002466 100375 BFL  RODY é L DONE
1073 002470 042737 0C0001 164002 IMB: BIC  81,d8TRSTAT AR THE INHIBIT BIT
%ggg 002476 000205 RTS RS RETUN TO MAIN ROUTINE
1076 :
1077 :
1078 : 12132 I et IRt TSRS I TR T 23222
1079 : ¥  SUBROUTINE TO CHECK FOR ERRORS *
igg? : EREREEERRIEERRRREERERREHEHRREREREREL LR
1082 :
1083 002500 005737 164000 ERCK TST  Q#TRCOM ;SEE_IF ERROR IS UP
1084 002504 100010 BPL  ERCK2 :NO_ERRORS JUMP_0UT
1085 002506 012737 000007 177566 MOV 87, asTTBUF :GOT_AN ERROR RING A BELL
1086 002514 105737 1775g4 ERCKI: 7STB  astTSTAT :WAIT HERE
1087 002520 100375 BPL  ERCKI :WAIT HERE
1088 002522 004537 002442 ) JSR RS, asPCL :CLEAR THE ERROR WITH A POWER CLEAR
iggg 002526 000205 ERCK2: RTS RS :GO BACK TO MAIN
1091 ’
1092 ;
1093 ;
1094 : ERHERERERHERFRERRERERFRERERERRR R RERERER R RERE LR
1095 : #  SUBROUTINE TO GET OFF LOAD PQOINT LEGALLY *
igg; : EEREREREEEERREEREREERERERERERERERE XX RS XL R LR F
1038 :
1099 002530 032737 000040 164002 OFLP: BIT  #40,J#TRSTAT ;SEE IF LOQD POINT IS UP
1100 002536 00141} BEQ  QFLP) :NO_LP JUMP_OUT
1101 002540 005037 164002 CLR atTRSTnT :CLEAR THE INHIBIT
1102 002544 012737 000033 164000 MOV %33, J#TRCOM sWRITE AN 1.D.B.
1103 002552 004537 002462 JSR RS, J#RDY {WAIT FOR READY
1104 002556 004567 177716 JSR RS, ERCK ;CHECK FOR ERRORS
1105 002562 000205 OFLPl: RIS RS :GO BACK TO MAIN

110e :

1107 :

1108 ;

1109 : EEERERERERRERERERRERRERRELERERREEE RS L F
1110 . ¥  SUBROUTUNE FOR REWIND AND L.P. &
iiié : BRI NI R IR R R EREEF R
1113 002564 032737 000040 164002 REW: BIT  #40,J#TRSTAT :AT LOAD POINT??
1114 00257 001007 BNE  REWZ ; YES DON’T NEED_REWIND
1115 002574 005037 164002 REW!: CLR  JN#TRSTAT :CLR THE INHIBIT
1116 Q02600 012737 000021 164000 MOV %21, J¥TRCOM :00 A REWIND

1117 002606 004537 0024e2 JSR RS, J4RDY sWAIT TILL DONE
i%}g 002tle 000205 REWZ: RTS RS’ ;GO BACK

1120

EXERRREREXEREERERERERFERER 24
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CZTRBB.ML1 22-DEC-76 09:06 SEQ 002!
1121 : % SUBROUTINE FOR E.Q.T. #
1122 : FRERERREERIEEREIAERIIRERER R R R
1123 :
11e4 002614 165737 164002 ETS: TSTB J¥TRSTAT :IS_END OF TAPE UP ?
1185 002620 100002 BPL ETS! :NOT AT E.O.T.
1126 002622 004537 002564 JSR RS, JsREW ;00 A REWIND
%%Sg 002626 000205 ETSI: RTS RS ; GET BRCK
1129 ;
1130 ;
1131
1132 :
1133 ;
1134 : B HAFEFHHHRE RN ERRILERE
1135 ; %  WRITE BUFFER PATTERNS ¥
llgg ; BRRHRRERERIEEREREEEEEERRHRERNR
11 ;
1138 ;
1133 ; .=270C
1140 ; .REPT 1000 sALL 1’S
1141 ; .WORD 000777 ;PATTERN = 0 000 000 11i 111 1l
1142 ; .ENDR
1143 :
1144 :
1145 : .=3700
1146 3 .REPT 1000 ;1°S_AND 0’S ALTERNATE WORDS
1147 ; .WORD 000400 ;PATTERN = 0 000 000 iCO 00Q 000
1148 F .WORD 000777 ;PATTERN = 0 000 000 1!l 11} 1l
1148 H .ENDR
1150 '
1151 1
11582 3 .=4700
1153 $ .REPT 1000 :ALTERNATE BITS
1154 3 .WORD 000525 ;PATTERN = 0 000 300 101 010 10!
1155 i .WORD  00O0&S52 :PATTERN = 0 000 00C 110 10i Qi3
1156 3 .ENDR
1157 5
1158 H
1159 5 .=5700
1160 i .REPT 1000 ;SLIDING 1 BIT
1161 3 .WORD 000001 ;PATTERN = 0 000 000 00C 000 Q01
1162 $ .WORD 000002 ;PATTERN = 0 000 00C 00Q 000 010
1162 $ .WORD 000004 ;PATTERN = 0 000 000 000 00C 100
1164 : .WORD 000010 ;PATTERN = 0 000 COC 000 GCl 00g
1165 : .WORD  0000eC :PATTERN = 0 000 000 000 018 00C
1166 3 .WORD 000040 ;PATTERN = O 000 000 GO0 100 Q0
1167 : .WORD 000100 ;PATTERN = 0 000 000 001 030 0CQ
1168 : -WORD 000220 ;PATTERN = 0 000 Q00 910 003 00C
1169 : .WORD  0OC400 :PATTERN = 0 000 000 100 GCO G608
1170 : .ENDR
1171 ;
i17¢ ;
1173 : EEERERHERERERERREREELHAR
1174 : ¥ READ BUFFER ARER  *
ii;g : EEERREERRRRRREERRRRERIAE
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DZTABB.MI1 22-DEC-76 09:06 SEQ 0022
1177 :
1178 : .=6700 :1000 WORD LOCATIONS RESERVEG FOR REAC BLFFER
1180 :

128! £00c0! .END
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DZTRBB. M1 22-DEC-76 09:06 SYMBOL TRBLE SEG 0022
RLD 000352 BRER 002066 EXTCOR 000700 PSW = 177776 TEMP2 000676
BEGIN 000200 BREB 002110 FFOR 001154 R 001144 TIMMUL 0006Eb
BEGINZ 000204 BREC 002044 FUDONE (001264 RADDR 000706 TRBA = 164006
BRI 001506 CLINH 001130 108 001156 RDY 002462 TRCOM = 164000
BRiO 002120 COMTEM 000670 IHB 002470 READ 001220 TRSTAT= 164002
BRiOAR 002142 CORBIL 000230 ILFUT 001344 REST 001434 TRWC = 164004
BRIOB 002146 CRES 001106 ILLCOM 001310 REW 002564 TTBUF = 177566
BR1l 002174 DROUTS 001476 ILLFUN 001340 REWD 001152 TTSTAT= 177564
BRIY 002234 DRTN 001460 INSHLT 0014086 REW] 002574 UNIT 0ac7a2
BRINA 002260 ER 001150 LEGOPS 001440 REWZ2 002612 UNUM 001026
BR16 002314 ERCK 002500 LOOP 001040 SGosB 001162 W 001142
BR16A 002354 ERCK1 002514 NORST 000356 SLB 00030¢ WADOR 000710
BR16B 002402 ERCK2 002526 OFLP 002530 SLBOON (000334 WCNT 000734
BR16C 808910 ERDONE 001322 QFLP1 002562 SLBl 000310 * WRITE 001210
BR16D 02406 ERRIF 001350 OPDEL 001352 SR 001146 WRIWC 001226
8R2 001644 ERRI4Y 001320 CPOLX 000716 START 001000 WTM 001160
BR3 001662 ERRIS 001332 OPOLY 000714 STTEM 000672 X1 000240
BRY 001722 ERSCNT 000712 QPNUM 000720 SUBSTK 000s00 Xe 000244
BRYA 001726 ERSE 001236 OPTBL 000722 SWR__ = 177570 X3 000250
BRS 001764 ETS 002614 PASHLT 001432 SWRTEM 000664 X4 000264
BRSR 001774 ETSI 002626 PCL 002442 TABLE 001544 . = 002630
BRE 002040 EXECUT 00li24b PCL1 002450 TEMPI 000674

. ABS. 002630 000

ERRORS DETECTED: O
OEFAULT GLOBALS GENERATED: O

DZTRBB, DZTRBB=DZTRBB. M11
RUN-TIME: 4 9 .3 SECONDS
RUN-TIME RATIO: 53/[4=3.6
CORE USED: CSK (S PAGES)
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