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TMOZ DRIVE FUNCTION TIMER

Rbstract

ABSTRACT

Program DZTUG measures th: time reguired and GRAP
s12¢8 produced by the TMO2/TUIBT  Maglape
Crive/Slave.

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

ACTUAL TAPE SPEED MAY ALSQO BE CHECKED BY USING
THE SPEED TESTS WITH AN 800 BPI SKEW TAPE. .

DEVICE ERRORS ARE CHECKED AND PRINTED AS_THEY
CCCUR. IF THE ERROR IS DATR RELATED(PARITY; ETC)
THEY ARE PRINTED AS SOFT ERRORS.

IF THE TIME CHECK IS QUT OF RANGE, IT IS PRINTED
AS AN CUT OF RANGE ERROR.

DO1
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CHAPTER 1
=QUIREMENTS

POP-11 Family Central Processor with 4K memory with up to B4 TMO2/TULBJ
centroller/magtape stations.

= xx#PROGPAM CAN BE RUN ON R PROCESSOR THAT DOES NOT HAVE A HARDWARE SWITCCH REGISTER.
A SOFTARRE SWITCH REGISTER (SWREG) '0C. 176 IS AUTOMATICALLY SELECTED(REFER TO
CHAPTER 3.FOR DESCRIPTION OF HOW TO DYNAMICALLY LOAD LOC.176) %%

1.1 OPTIONAL EQUIPMENT USEC

1. none

1.2 STORAGE

Frogram locads and runs 1n the first 4K of memory.

1.3 PRELIMINARY PROGRAMS (TO ASSURE HRARDWARE OPERATION)

MAINDEC-11-D2TUC CONTROL LOGIC TEST -~
MAINDEC-11-DZTUB BASIC FUNCTION TEST
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CHRPTER ¢
LORDING AND STARTING PROCEDURE

The procedure 1s as follows:

Load grogram using the Absolute Loader
ccad address = 20

Set operating switches

Press start

x#%]F THE SOFTWARE SWITCH REGISTER IS USED THEN THE PROGRAM WILL TYPE SWR=XXXXXX NEL=
TAIS WILL ALLOW LOC. 176 TO BE CHANGED BEFORE THE START OF THE TESTING. (REFER TO CHAPTER 3 FOR OPTIONS)

Pragram wi]l request DRIVE (TMO2) and SLAVE (TULBJ) numbers to be
tasled. Type DRIVE/SLAVE numbers with a comma (,) between ecach
DRIVE/SLAVE to be tested.

REQUESTS FOR _TAPE SPEED TESTS AND NRZ ONLY MODE WILL BE MADE.

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

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

TQ0 _TEST TAPE SPEED.

NRZ ONLY MODE WILL CAUSE THE PROGRAM TO SKIP THE 1600 BPI DATA TIME TEST.
Tﬁ" C?nt?o] U (tU) to delete line typed or rubout to delete last
character(s).

Pragram will publish times required and report! errors.

e.1 ACTI1 OPERATION

If the grogram 1s run 1n Quick Veri1fy Modz, function tesis arz not
1terated.
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CHAPTER 3
SWITCH SETTINGS

IF THE DIAGNOSTIC IS RUN ON R CPU WITHOUT R SWITCH

REGISTER THEN A SOFTWARE SWITCH REGISTER IS USED WHICH ALLOWS
THE USER THE SAME SWITCH OPTIONS RS THE HARDWARE SWITCH REGISTER.
IF THE HARDWARE SWITCH REGISTER DOES NOT EXIST OR IF ONE DOES
AND IT CONTARINS ALL ONES (177777) THEN THE SOFTWARE SWITCH
REGISTER (LOC. 176) IS USED.

CONTROL :

THIS PROGRAM ALSQ SUPPORTS THE DYNQ MIC LORDING OF THE SOFTWARE SWITCH
REGISTER (LOC. 176) FROM THE TTY. THIS CAN BE RCCOMPLISHED BY
UCING THE FOLLOWING:

13> TYPE CONTROL G ¢1G>; THIS WILL ALLOW THE TTY TC ENTER DARTA INTO
LOC. 176 AT SELECTED POINTS WITHIN THE PROGRAM.

2) THE MACHINE WILL THEN TYPE: SWR=XXXXXXNEW= (XXXXXX IS THE OCTAL CONTENTS
OF THE SOFTWARE SWITCH REGISTER.)

3) AFTER THE ’'’NEW='' HAS BEEN TYPED THEN THE OPERATOR CAN DC ONE
OF THE FOLLOWING AT THE T

A) TYPE A NUMBER TO BE LOADED INTO LOC. 176 FOLLOWED BY R <CR>.
(ONLY NUMBERS BETWEEN 0-7 WILL BE ACCEPTED AND ONLY & NUMBERS

WILL BE ALLOWED)
IF A <CR> IS THE FIRST KEY DEPRESSED THE SOFTWRRE SWITCH

REGISTER CONTENTS WILL NOT BE CHANGED.

B) IF A CONTROL U <tU> IS DEPRESSED THEN THE PROGRAM WILL SEND ‘OU
BRCK TC STEP 2.



SWiS
<1002020)

SWig
(002000)

SWO9
(001000)

Sua?7
{000200)

SW0E
(300106

SWS-J

HALT ON ERROR

LOOP SUBTEST
INHIBIT ERROR
TYPEOQUT
INHIBIT SUB-
TEST ITERATION

INHIBIT
FUNCTION TIME
PUBLICATION

RING BELL
ON ERROR

HALT AFTER
SELECTED TEST

CONTINUCUS
CYCLE

TEST SELECT

HO1

This switch when set will haltl the
rocessor when an error 18 detected.
he PC+42 and PSW at the time of the

error 18 stored on the stack. Pressing

continue will cause the error to be
typed (1f selected) and further testing
résumed.

This switch when setl loops the current
subtest regardless of error condition.

This switch when set 1nhibits error
typeout.

This switzh when set causes each subtest
to be executed only once. {Initial
Startup Onlyl.

This switch when set will 1nhibit the
Er:ntxng of the function times. (See
hapler B.)

This swilch when setl will ring the bell
on the TTY when an error 1s detected.

This switch when set will cause the
program to HALT after the test selected
1n SWOS-SWOO0 18 executed.

THIS SWITCH WHEN SET WILL CAUSE THE -
PROGRAM TO  RUN CONTINUGUSLY UNTIL
STOPPED BY THE OPERATOR. _—

THE PROGRAM WILL HALT AFTER EXECHTTON
OF THE TEST SELECTED WHEN SW0FIS SET.

-

SEG 0007
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CHRAPTER
ERRORS

Twd types of errors are detected by this program, hardware errors and
incoract function times.

4.1 ERROR TYPEQUT FORMAT (HARDWARE): DATA RELATED ERRORS (IE: PARITY ERROR) ARE PRINTED AS SCFT ERRORS
AND HAVE NO EFFECT ON TIME.

o

TEST # XXXXXX DEVICE ERROR

€Sl WE BA FC £se DS ERI
232233 bbbbbb cccccc dddddd ezceee f1Ifff gggggg

whara:

XXXXXX

=T Number
ARPARA-III = Contents of Tape Register 172440-1724SH

est
III

4.2 ERROR TYPEOUT FORMAT (FUNCTION TIME OUT OF RANGE)
TEST # XXXXXX OUT OF RANGE ERROR
RANGE = (RARAAA-BBEBBB» ACTUAL = CCCCCC
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CHAPTER §
SUBROUTINE ABSTRACTS

S.1 .SCOPt

The SCOPE Routine 1s called by the scope (EMT) anstruction at the
start of each subtest. The .Scope routine performs the following
fanctions:
1. Loads RS with base address
Types Time Line <SWOB>
Provides continuous loop (SWI'D
Moves function time 1nto table
Outputs Line Item 1f selected
Provides HALT on test <SWO7>
Celays 350MS before starting test
Init's Drive/Slave
9. Clears the error flag (ERFLG)
The routine monitors SWIY, SW11, SWiO, SWOB, and SWO?.

£#%THIS ROUTINE WILL CHECK FOR CNTL G<tG> BY DOING A JSR PC,CKSKR
{REFER TO CHARPTER 3 FOR DESCRIPTION).

€.2 PUBLISH

The Publisk Routine s called from the Scope Routine 1f SWIO 1s equal
t¢ O (Fublish Time Documenti. The routine will print a "SINGLE LINE
ITEM” ecach time 1t 1s called.

m ~N o0t £ W M

JO1
g
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Sutroutine fAbstracts

€.3 .HLT

The HLT Routine 1s zalled by the HLT (Trap) 1nstruction when an error

18 Jdeteczted. A HLT (TRAPJ i1nstruction formats the error 1nformation
28 shown 1n Sec H4.1. R HLT+l (TRAP+1) formats tHE ERROR RS SHOWN IN

SEC 4.2.

#x#THIS ROLTINE WILL CHECK FOR R CNTL G <tG> BY DOING A JSR PC,CKSWR
‘REFER 7TC CHRPTER 3 FOR DESCRIPTIONY>

SEQ 00.C



LO1

TM02 DRIVE FUNCTION TIMER Page 10
Miscellaneous

CHRPTER &
MISCELLANEOUS

6.1 STACK POINTER

The Stack Pointer 1s 1n1tarlly set to SO0 and 15 reset to SO0 by the
SCUPEA Routine.

6.2 EXECUTION TiME
When SW1l=1" (Inhibit Iterations) the time required 1s 2 min.
Whan Skil=0 (Iterate Subtests) the time raquired 1s 3 min,

SEG CC

il
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Program Description

CHRPTER 7
PROGRAM DESCRIPTION

7.1 SAMPLE TIME DOCUMENT

TYPE FIRST RDDRESS OF CONTROLER 172440
TYPE TMO2 DRIVE #’S TO BE TESTED O

FOR TMO2 DRIVE O- TYPE SLAVE 'S TO BE TESTED 7

TRAPE SPEED TESTS ONLY? (YES/NOC = 1/0) O
NRZ ONLY? (YES/NO = 1/0) O

MO1

Page 11

FEEARELREEFRRRERRREXRHRRRREREHEREREEREIARE R R RHRREE AR ERREHEERR
TMO2 DRIVE FUNCTION TIMES- DRIVE # O SLAVE # 7 9 CHAN. SER. # 5009

FUNCTION TIME(SPECIFICATION) TIME(RCTUAL)

*******“*!*#**************

WRITE FROM BCT

WRITE START

WRITE SHUTDOWN

WRITE SETTLEDOWN
READ FROM_BOT

RERD START

READ SHUTDOWN

READ SETTLEDOWN

RERD REV START

READ REV SHUTDOWN
FERD REV SETTLEDOWN
TURN AROUND DELAY F-R
TURN ARQUND DELAY R-F
GARP SIZE-STOP HALF
GAP SIZE-START HALF
GRP SIZE-INTERRECORD
GHP CONSISANCY

DATA TIME-200 BPI
DRTA TIME-SS56 BPI
DHTA TIME-B800BP]
DATA TIME-1600BPI
ERASE GAP TIME

WRITE FILE MARK

RANGE=(176000-172000>
RANGE =<003500-008700>
RANGE =<008300-008500>
RANGE=<013500-008100>
RANGE=<045000-041000>
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=<011800-008500>
RANGE=<014800-013700>
RANGE=<014000-012400)
RANGE=<024100-023100>
RANGE =<024000-023000>
RANGE=<024000-023000>
RANGE=¢025100-024100>
RANGE=<101000-093000>
RANGE=<105000-103000>

ACTUAL=174740
RCTUAL=009120
RCTURL =008840
ACTUAL=010970
ACTUARL =043580
ACTUAL =002740
ACTUAL=004360
ACTUAL=010%70
RACTUAL=002740
ACTUAL=003520
RCTURL=010970
ACTUAL=013600
RCTUAL=013660
ACTUAL=012200
ACTUAL=010520
RCTURL=014500
RCTUAL=013040
RCTUAL =023460
RCTUAL=023350
ACTUAL=02340C
RCTUARL =024470
ACTUAL=099510
ACTUAL=103990

SEG Q012
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7.1.1 SAMPLE TIME DOCUMENT FOR TRPE SPEED TESTS

TYPE FIRST ADDRESS OF CONTROLLER 172440

TYPE TMO2 DRIVE #°'S TO BE TESTED O

FOR TMO2 DRIVE Q- TYPE SLAVE #’S TO BE TESTED 7

SPEED TESTS ONLY? (YES/NO = 1/0)
!!li*li!ilillii!i!*!!*ill****!**!**i!******i****i*!l*****l**lilli*i
:Tnoe DRIVE FUNCTION TIMES- DRIVE # O SLAVE & 7 9 CHAN. SER. # 5009

#FINCTION TIME(SPECIFICRTION) TIME(ACTUAL )

DERRE WERREE Ay

PP
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7.2 TEST SEQUENCE WITH RELATED ARDJUSTMENTS AND ASSOCIATED HARDWARE
TEST NO./NARME RELATED ADJUSTMENTS ASSOCIATED HARDWARE
1. WRITE FROM BOT ¥NONE '_ ¥MB311 ROM®MBI03 ACCL CNTR
2. MWRITE START B x " ¥ "
3. WRITE SHUTDOWN ¥ " ) S ¥ »
4. WRITE SETTLEDOWN ¥ " ¥MB8910 SETTLEDOWN ONE SHOT
S. RERD FROM BOT ! ¥MB8911 ROM%MBI03 ACCL CNTR
6. RERD START ¥ " ¥ " ox "
7. READ SHUTDOWN : 2 ¥ " % "
10.‘RERD SETTLEDOKN ¥ " ¥M8910 SETTLEDOWN ONE SHOT
11. READ REVERSE START ¥MBS11 ROM*MBI03 ACCL CNTR
12. READ REVERSE SHUTDOWN ¥ " ¥ " % "
13. RERD REVERSE SETTLEDOWN ¥MB910 SETTLEDOWN ONE SHCT
14. TURN AROUND F-R : S ¥MB911 ROMx*M8303 ACCL CNTR
15. TURN AROUND R-F ¥ " I
16. GAP SIZE-STOP HALF ¥FWRD/REV SPEED-START/STOP-RAMPS ¥CAPSTAN SERVC LOOP
17. GAP SIZE-START HALF %¥SAME RS IN TEST 16 2 * *

20. GAP SIZE INTERRECORG %FUD/REV SPEED P woo

— r—— —— e —— —a———— . ——
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2l.

GRP CONSISTENCY

~, d
coe
PAGE 14
¥SAME RS IN TEST 16

¥TEST NUMBER 22 IS RESERVED FOR FUTURE USE

23.
g4.
es.
k.
er.
30.
31.
32.

*xx¥#NOTE: IF TIME PROBLEMS APPEAR IN T1 THRU T30, RUN TAPE SPEED TESTS FIRST#¥xx#%

DATA TIME 200 BPI
DATA TIME S56 BPI
DATAR TIME 800 BPI
DATA TIME 1600 BPI
ERRSE GARP TIME
WRITE FILE MARK
TéPE SPEED-FORKARD

TRPE SPEEC-REVERSE

¥NONE

* [ 1]

* [ 1]

* ”

WD SPEED

¥REVERSE SPEED

*URITE CLOCK

* [ 1] ]
* "

* [ L] "
* ”» "

¥MB8A11 ROMxMB303 ACCL CNTR

* ” ”* ” ” ”»

*CAPSTAN SERVO LOOP

*CAPSTAN SERVC LOOP

SEJ OC1S
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.3

TEST DESCRIPTIONS:

THE FIRST THIRTEEN (13) TESTS (T1 - T15) ARE CHECKS OF THE
ROM CIRCUITS IN THE TUlbJ (M9811), THE ACCL COUNTER IN THE
TMO2 (M8903), AND THE SETTLEDOWN ONE SHOT (MBS10).

Tl. WRITE FROM BOT:

THIS TEST WILL MERSURE RCCELLERATION DELAY REQUIRED TO
MOVE THE TAPE APPROXIMATELY SEVEN (7) INCHES FORWARRD
FROM DEAD STOP AT BOT BEFORE STARTING TO TRRANSFER DATA.

RSSURE TAPE IS STOPPED AT BOT.

ISSUE A WRITE COMMAND

MONITOR BIT 1S OF TC (ACCL)

g%gg FROM GO TO ACCL RESET IS BOT DELAY

T2. WRITE START:
THIS TEST WILL MEAQSURE ACCELL-RATION DELAY JUST RS IN

T1. HOWEVER THE TIME WILL BE LESS WHEN NOT STARTING
FROM BOT.

N.LwWwrnyr—

ISSUE A WRITE COMMAND
MONITOR BIT 15 OF TC (ACCL)
g%gg FROM GO TO RESET OF ACCL IS START DELAY

nNnLwne

T3. WRITE SHUTDOWN:

THIS TEST WILL MEASURE THE TIME FROM EOR (LAST CHARACTER
WRITTEN ON TAPE) TO THE START OF SETTLEDOWN TIME. THIS
ASSURES, IN PART, A PROPER INTERROCORD GAP.

ISSUE A WRITE COMMAND.

MONITOR FRAME COUNTER AND BIT 4 GF DS (SDWN)
TIME FROM FC=0 TO ASSERTION OF SDWN IS
g#EPSHUTDONN TIME.

o EWnus-
. U Y

LEAVE TAPE AT ITS PRESENT POSITION. ASSURE THAT IT IS STOPPED

LEAVE TAPE A ITS PRESENT POSITION. RSSURE THAT IT IS STOPPED

SEG 001
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T4. WRITE SETTLEDOKN:

THIS TEST WILL MEASURE THE SLOWDOWN “IME. THE TIME

FROM THE START OF SLOWDOWN UNTIL THE TAPE SHOULD

BE STOPPED. THIS IS A PART OF THE GAP TIMING IN LOGIC.

THE MECHANICAL POSITIONING OF THE TAPE IN THE GAP DISTANCE
WILL BE MEASURED IN R LATER TEST.

LEAVE TRPE AT ITS PRESENT POSITION. RSSURE THAT IT IS STOPPED
ISSUE A WRITE COMMAND

MONITOR BIT 4 OF DS (SDWN)

TIME FROM SET OF SDWN TO RESET OF SDWN IS THE

g%ggLEDOHN DELAY

SEG Q017

U Lwnos—

TS. READ FROM BOT

THIS MERSUREMENT IS MADE EXACTLY AS THE WRITE
MEARSUREMENT IN T1. USE THE SAME RECORD THAT WAS
WRITTEN IN TI.

REWIND TO BOT

ASSURE TAPE HAS HAD TIHE TO COME TO R COMPLETE S7OP
RERD FORWARD 1 RECORD

MONITOR BIT 15 OF TC (ACCL)

g%gg FROM GO TO ARCCL IS BCT DELRY

oL wnr—
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T6. RERD STRRT
THIS TEST MERSURES THE SAME DELAY RS IN Te.

WRITE 1| RECORD, THEN BRCKSPACE OVER IT. ASSURE TAPE IS STIPPED.
ISSUE A READ FORWARD OF THE RECORD WRITTEN IN STEP 1.

MONITOR BIT 1S OF TC (ACCL)

é%gg FROM GO TO RESET OF ACCL IS START DELAY

. RERD SHUTDOWN:
THIS TEST MEASURES THE SAME DELAY AS IN T3.
WRITE 1 RECORD, THEN BACKSPACE OVER 1T, ASSURE TRPE IS STOPPEL.

1

2. READ FORWARD THE RECORD WRITTEN IN STEP 1.
a. MONITOR FRAME COUNT AND BIT 4 OF DS (SDWN),
S

SEQ Qgle

N LWhue—

—
~J

. TIME FROM FC=RECORD SIZE (LAST FRAME RERD) TO SDWN=}
é%ogHE SHUTDOWN TIME.

o

T10. READ SETTLEDCWN:
THIS TEST MEASURES THE SAME DELAY RS IN Ty,

WRITE | RECORD, THEN BACKSPACE OVER IT, ASSURE TAPE IS STOPPED.
REAC FORWARD THE RECORD WRITTEN IN STEP 1.
MONITOR BIT 4 OF DS (SDWN)
TIME FROM SET OF SDWN TG RESET OF SDWN IS THE
g;;;LEooun DELAY.
J

Uy £
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Til. READ REVERSE START:

THIS TEST WILL MERSURE THE START DELAY IN THE REVERSE
DIRECTION.

WRITE 1 RECORD, RSSURE TAPE IS STOPPED.
READ REVERSE THE RECORD WRITTEN IN STEP 1.

MONITOR BIT 15 OF TC (ACCL)

g;ngan FROM GO TO RESET OF ACCL IS THE START TIME

Tle. READ REVERSE SHUTDOWN

THIS TEST WILL MERSURE THE READ SHUTDOWN IN THE REVERSE
DIRECTION.

WRITE 1 RECORD, ASSURE TRPE IS STOPPED.

READ REVERSE THE RECORD WRITTEN IN STEP 1.

MONITOR FRAME COUNTER AND BIT 4 OF DS (SDWN).

TIME FROM FC=RECORD SIZE (LARST FRAME RERD) TO SOWN={
é%O;HE READ REVERSE SHUTDOWN TIME.

N LWNIr—

. LWl

T13. READ REVERSE SETTLEDOWN:

THIS TEST WILL MEASURE THE RERD SETTLEDOWN IN THE REVERSE
DIRECTION.

WRITE 1 RECORD, ASSURE TRPE IS STOPPED.

READ REVERSE THE RECORD WRITTEN IN STEP 1.
MONITOR BIT 4 OF DS (SDUN)

TIME FROM SET OF SDWN TO RESET OF SDWN IS THE
g%ggLEDOHN DELRY

n Zwhor-

Ti4. TURN AROUND DELAY-FORWARD TO REVERSE

THIS TEST WILL MEASURE THE TIME REQUIRED FOR THE THPE
TG CHANGE DIRECTION.

ISSUE & WRITE FORWARD OF AT LERST 20 FRAMES
MONITOR BIT 7 OF DS (DRY)

WHEN DRY IS ASSERTED (EQR), IMMEDIATELY ISSUE A
READ REVERSE OF THAT RECORD.

MONITOR BIT 1S OF TC (ACCL).

TIME FROM GO OF READ REVERSE TO RESET 9F ACCL IS
1¥Epvunnnaouno TIME.

S

~ o LWhoe-

LERVE TAPE AT ITS PRESENT POSITION., ASSURE THAT IT IS STOPFEL

.

€

(8]
(99 ]

[ 33

O
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T1S. TURN AROUND DELAY-REVERSE TO FORWARD

THIS TEST WILL MEASURE THE TIME AS IN T14, BUT IN THE
OPPOSITE DIRECTION.

WRITE 1 RECORD.

RSSURE TAPE IS STOPPED

RERD REVERSE

MONITOR DRY (BIT 7 OF DS)

WHEN DRY = 1, ISSUE A READ FORWARC

MONITOR AC.. (BIT 1S OF TC?

g%gg FROM GO FORWARD TQ RCCTL = 1 IS THE TURN ARCUND TIME.

—
.

wNornLwn
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GAP MERSUREMENTS:

TgfﬂsnglgggﬂngRT$E¥H(l%& TEg;STNERE MEQSHREEE¥T590F0b0918
RCPE RECELERE?ISN AN DEgéLLERQ iBN 6F RQE QCSORB NG 78
THE DESIRED INTEROCORD GRP (.6 INCHES). THIS TEST, HOMWEVER,
WILL MEASURE THE PHYSICAL SIZE OF THE INTERCORD GAP THAT
EXISTS ON TAPE RS A RESULT UF THE START/STOP TIMES OF

THE CAPSTAN ITSELF. BECRUSE THE INTERRCORD GRP IS

CREATED BY TWO ACTIONS, THE START OF MOTION AND THE

STOP OF MGTION IT IS NECESSARY TO MAKE TWQ SEPERATE

MEASUREMENTS. & THIRD MEASUREMENT, MADE ON THE FLY, OF
THE ENTIRE LENGTH OF THE GAP WILL ALSO BE MARDE.

TIE. GRP SIZE (STOP HALF)

THIS TEST WILL MEASURE THE DISTANCE TRAVLED BY THE TAPE
%BEQISEOP CYCLE. IN OTHER WORDS, THE DISTANCE INTO

WRITE 1 RECORD.

RSSURE TAPE IS STOPPED.

ISSUE A READ REVERSE OVER THE RECORD

MONITOR THE FRAME COUNT FOR THE FIRST FRAME READ (FC = 1)
;#SPTIME FROM GO=1 TO FC=1 IS THE LENGTH OF THE GRP

T17. GAP SIZE (STHRT HALF)

THIS TEST WILL MEARSURE THE DISTANCE OF TAPE TRAVEL
DURING START UP.

o LWy

1. WRITE 1 RECCRD, THEN REVERSE OVER 1T, ASSURE TAPE IS STCPPED.

2. 1ISSUE R READ FORWARD
3. MONITOR FC FOR FC=l
4. g%gg FROM GO=1 TO FC=1 IS START CISTANCE

T20. GAP SIZE (INTERRECORD)

THIS TEST WIL!. MEASURE THE ENTIRE LENGTH OF THE IRG ON
THE FLG. THE TIME VALUE OF THMIS TEST SHOULD NOT BE
EQUAL TO A SUMMATION OF T16 AND T17 DUE TO THE FACT THAT
THE ACCELLERATION AND DECELLERATION CURVES ARE NOT IN
EFFECT. THE VALUE HERE SHOULD PCTUALLY BE LESS THAN THE
SUM OF T1b AND T17.

1. WRITE 2 RECORDS.

READ REVERSE OVER THE SECOND RECORD
MONITOR DRY (BIT 7 OF DS)

WHEN DRY = 1, ISSUE A SECOND RERD REVERSE
MONITOR FRAME COUNT

TIME FROM GO=1 OF SECOND RERD REVERSE TO FC=! IS THE
&$ﬁ87” OF THE GAP.

=R RV

~N (™MNLEW.v
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Tel. GAP CONSISTENCY:

NOW THAT WE HAVE ESTABLISHED THAT THE INTERRCORD

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

BY WRITING A SERIES OF RECORDS, ERCH WITH 8 DIFFERENT
DELAY BETWEEN EXECUTION, WE CAN ESTABLISH THE CONSISTENCY
OF THE GAPS BY READING YHESE RECORDS AND MONITORING

THEIR INTERRECORD GAPS, ON THE FLY.

REWIND TAPE TO BOT.

WRITE ONE (1) RECORD TO GET TAPE OFF BOT

WRITE SIXTEEN (16) RECORDS WITH A PROGRESSIVE DELAY

OF FROM O TO 16 MILLISECONDS (APPROX) BETWEEN COMMANDS.
BACKSPACE 16 RECORDS AND ALLOW THE TAPE TO STOP.

READ FORWARD (NON-STOP) OVER THESE 16 RECORDS, EACH
TIME MONITORING THE TIME FROM THE END OF RECORD (DRY)
UNTIL THE FRAME COUNT NEXT GOES FROM 0_T0 1 (FC=l1).

6. THE TIMES FROM DRY TQ FC=1 IS THE GAP TIME AND IT
SHOULD REMAIN CONSISTANT FOR ALL RECORDS.

7. STOP
##(SEE GTIMTBL IN DZTUG LISTING FOR GAP TIMES)x¥

SEQ 0022

(DY

(T )0 =

T22. RESERVED FOR FUTURE USE¥x¥¥¥
T23. DATAR TIME AT 200 BPI:

THIS TEST WILL MEASURE THE TIME REGUIRED TO WPITE
ONE (1) INCH OF TRPE AT 200 BPI.

BY WRITING A RECORD OF ENOUGH FRAMES TO MOVE

THE TAPE 1 INCH (200 FRAMES), DATR RATE

CAN BE VARIFIED.

REWIND TO BOT AND ALLOW TAPE TO STOP

WRITE A RECORD AT 200 BPI.

MONITOR DRY (BIT 7 OF DS) FOR EACH RECORD

THE TIME FROM FC=FC+1 TO DRY WILL BE THE TIME REQUIRED
g?gpl INCH AT THE SELECTED DENSITY

U W

Te4. DATA TIME AT 556 BPI:
REPERT STEPS 1 THRU S OF T23 AT 5SSt BPI.

T2E. DATA TIME AT 800 BPI:
REPEAT STEPS | THRU S AT 800 BPI.

TZe. CATA TIME AT 160C BPI (PE):

REPEAT STEPS | THRU S AT 1600 BPI.
#%THIS TEST IS NOT EXECUTED IF NRZ ONLYx¥

A



TMC2 DRIVE FUNCTION TIMER
T27. ERRASE:

THE ERASE COMMAND WILL CAUSE AN RRER OF THE THREE (3)
INCHES TQ BE DC ERASED IN _THE FORWARD DIRECTION.
THIS TEST WILL ASSURE THAT THE PROPER DISTANCE IS

ERRSED.

1. LERVE TAPE AT ITS PRESENT POSIT.ON.

2. ISSUE AN ERASE COMMAND.

3. MONITOR DRY (BIT 7 OF DS)

4. THE TIME FROM GO TO DRY WILL BE THE TIME
REQUIRED TO ERASE 3 INCHES QF TAPE AND WILL

e g%ngCT THE DISTANCE. DENSITY IS NOT R FRCTOR.

T30. TAPE MARK:

THIS TEST IS ALSO A CHECK ON THE THREE (3) INCH GAP.
WHEN R TAPE MARK IS WRITTEN, A 3 INCH GRP IS
CREATED BEFORE DATR IS PUT ON TAPE.

LEAVE TAPE RT ITS PRESENT POSITION

ISSUE A WRITE TAPE MARK COMMAND

MONITOR DRY (BIT 7 OF DS)

THE TIME FROM GO TO ODRY WILL Be THE TIME
REQUIRED TO WRITE THE TM RECORD PLUS THE
c gTégCH GRP.

LWy

KO2

PAGE 21

SEG 0022
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TMCZ ORIVE FUNCTION TIMER PAGE 22

T31. TRPE SPEED FORWARD:

THIS TEST REQUIRES THE USE OF AN 803 BPI SKEW TAPE!
THE OPERATOR WILL BE REQUIRED TO MOUNT THE SKEW TRPE
BEFORE EXECUTING THE TEST. THE SKEW TAPE IS THE ONLY
WRY TO RSSURE THAT TAPE IS MOVING AT THE PROPER SPEED
BECAUSE THE FREQUENCY OF FRAMES ON R SKEW TRPE IS
GUARANTEED TO BE ACCURATE.

1. ASSURE TAPE IS STOPPED AT BOT.

g. ISSUE R RERD FORWARD (BOO BPI, NORMAL)

3. MONITOR FC FOR FC = 800(10)

4., MONITOR FC FOR FC = 8800(10)

S. 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.

é. g#%PRESULT IS AN AVERAGE SPEED FOR 1 INCH.

T32. TAPE SPEED REVERSE:

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

1. ADVANCE TAPE OFF OF BOT.
2. ISSUE A READ REVERSE,
a. EESERT STEPS 3 THRU & IN THE REVERSE DIRECTION.

o



DZTUG-R TMO2/TUleJ DRIVE FUNCTION TIMER MACY1l 27(1006)

CZTUGH.PLL

08-DEC-76 12:38 TABLE OF CONTENTS

STARTING INSTRUCTIONS

MACRO DEFINITIONS

REGISTER ASSIGNMENTS
TMO2/TUlE REGISTER BITS

TIME SPECIFICATION TABLE

GAP TIME SPECIFICATION TABLE
TEST HERDER POINTERS

PROGRAM SUBROUTINES

TYPE SUBROUTINE
OCTEL ¥8 RgC}I 3 TYPE ROUTINE
OCTAL TO DECIMAL & TYFE ROUTINE

TYPE SPECIFIED TIMES ROUTINE
TYPE GAP TIMES SUBROUTINE
RSCII TO OCTAL CONVERT SUBROUTINE
PUBLISH SUBROUTINE
INPUT SUBROUTINE
ERROR SERVICE ROUTINES
SCOPE SUBROUTINE

TIMER SUBROUTINES
DELAY SUBROUTINES

DIVIDE SUBROUTINE

ORIVE SUBROUTINES

PROGRAM INITIALIZATION

STRART OF TESTS

PROGRAM MESSAGES

MOZ2

09-DEC-76 10:45

SEG 00e<S



DZTUG-R TMO2/TU1BJ DRIVE FUNCTION TIMER MACY1l 27(1006)
DZTUGK.P1l 08-DEC-7¢ 12:38

NOZ

09-DEC-76 10:48 PAGE |

1

2 CNLIST MC

3 LIST ME

g "ABS

g "MCALL $CPVEC,SCPREG,SCATCH, $TYPE

E "TITLE DZTUG-A TMO2/YUleJ LRIVE FUNCTION TIMER

? "SBTTL STARTING INSTRUCTIONS

8 :LOADING AND STARTING PROCEEDURE

9 : LOAD PROGRAM USING RBS LOADER

10 : LOAD ADDRESS 200

11 : SET SWITCH OPTIONS

%g : PRESS START

14 - GENERAL REGISTER USAGF -

15 : RO=ADDRESS OF +C’ REGISTER (SET BY SCOPE)

16 : R1=ADDRESS OF °DS’ REGISTER (SET BY SCOPE}

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

18 , R3=INDEX INDICATING PREVIOUS OSCILLATOR POLARITY (SET BY TIMER)
13 : RY=CONTARINS 'TICK’ COUNT WHEN TIMER IS RUNNING (SET BY TIMER)
sg : RG=ADDRESS OF CS1 (SET BY SCOPE)

1
22 :SWITCH REGISTER SWITCH RSSIGNMENTS
23 100000 SWiSze 100000 :HALT ON ERROR
24 040000 SWi4= 040000 :L0OP SUBTEST
25 020000 SWi3= 020000 : INHIBIT ERROR TYPE OUT
2t 004000 SWil= 004000 *INHIBIT SUBTEST ITERATION
27 6020600 SWi0= 0602000 s INHIBIT PUBLICATION OF FUNCTION TIMES
28 001000 SW0S= 00100 :RING B Lt ?N ERROR .
29 000420 SW08= 00040 'TYPE LINE ITEM AFTER EACH_ITERATICN
30 000200 SW07= 000200 !HALT ON TEST SELECTED IN SWOS-SWOQ
ié 000100 SWob= 000100 : CONTINUOUS CYCLE
33 .SBTTL MACRO DEFINITIONS
3y "MACRO SAVE
3 . JSR PC, .SAVE :SAVE REGISTERS ON THE STACK
3t _ENDM  SAVE
37 "MACRO RESTORE
38 ISR PC, .RESTORE :RESTORE REGISTERS FROM THE STACK
39 "ENOM  RESTORE
40 "MACRO INPUT
41 JSR PC, . INPUT :GET USER INPUT
42 "ENDM  INPUT
43 "MACRO REWIND
4y JSR PC, . REWIND -REWIND SLAVE
45 BVS 994 :BRANCH IF ERROR ON REWIND
4E CENDM  REWIND
47 "MACRO TIMEON

48 JSR PC, TIMON s TUPN TIMER ON
49 ENDM
) .MACRO TIMCHK
€l Inp TIMER(R3) :GO TO TIMER 8 RETURN VIR R2
g2 . ENDM
g3 .MACRO SETGO
€4 INC (RS) :SET 'GO’ BIT
g .ENDM

SEG 002t
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OZTUG-R TMO2-/TULEJ DRIVE FUNCTION TIMER MACY1l 27(1006) 09-DEC-76 10:4S5 PAGE 1-1
DZTUGAR.PLL 08-DEC-76 12:38 REGISTER RSSIGNMENTS SEJ 0027

57 .SBTTL REGISTER ASSIGNMENTS

g8 : ;DEFINITIONS AND REGISTER RSSIGNMENTS

(1) - : : GENERAL REGISTER RSSIGNMENTS

(1) 000000 RO=%0

(1) 000001 R1=%]

(1 000002 R2=%2

) 000003 R3=%3

1 000C0o4 R4=%Y4

1) 000005 RS=%5

(1) 000006 SP=/6

1) 000007 PC=%7

(1 006000 R10=%0

i) 000001 Ril=xl

(L 000002 Rle=ve

(13 000003 R13=%3

(1) 000004 Rl14=%4

;{3 000005 R15=%5

13 : sREGISTER ADDRESSES

1) 177276 PSW= 177776 ; ; PROCESSER STATUS WORD

(1) 177774 SLR= 177774 ;:STACK LIMIT REGISTER (11780, 11/45)
1) 177772 PIRQ= 177772 ; s PROGRAM INTERRUPT REG. (11/43

(1) 177770 UBREAK= 177770 s sMICRO-BREAK REGISTER (1i/45)

D 177560 TKS= 177560 + s KEYBORRD CSR

(1) 177562 TKB= 177562 ; sKEYEHORRED DATA BUFFER REGISTER

(1) 177564 TPS= 177564 ;s TELELPRINTER CSR

§%§ L77566 TPB= 177566 : : TELEPRINTER DATA BUFFER REGISTER

s : : VECTOR ADDRESSES

1) 000004 ERRVEC=4 : ;ADDRESS OF ERROR VECT(CR

{1’ 000010 RESVEC=10 + +ADDRESS OF RESERVED INST. TRAP VECTOR
(1) 000014 TBITVEC=14 - ADDRESS CF ’'T° BIT TRA® VECIOR

(1) 000014 TRTYVEC=1Y4 ; ;ADDRESS OF 'TRACE®' TRAP VECTOR

) CO0014 BPTVEC=1Y4 : ; ADDRESS OF ’'BRERKPOINT’ TRAP VECTOR
1) 000020 IOTVEC=20 ; +ADDRESS OF IOT TRAP VECTOR

(1) C00024 PFVEC=24 ; ADDRESS OF POWER FRAIL TRAP VECTOR
(1] 0000230 EMTVEC=30 : ;ADDRESS QF EMT VECTOR

1) 000034 TRAPVEC=34 : sADDRESS OF TRAP VECTOR

(1) 000J60 TKVEC= 60 ; ;AODRESS OF TTY KEYBORARD INT. VECTOR
(1) 000064 TPVEC=64 : ;ADDRESS OF TTY PRINTER INTERRUPT VECTOR
(1) 000114 PARVEC= 114 ; TADDRESS QF MA/MF PARITY ERROR VECTOR
(1) 000240 PIRVEC=240 : +ADDRESS OF PIRQ VECTOR .

(13 0002454 FPEVEC=244 : sRODRESS OF FLORTING POINT INV. VECTOR
g}; 000250 MMVEC=25S0 ; ;ADDRESS OF MEM MGMT ERROR TRAP VECTOR
&0 ; CLOCK RDDRESS AND_VECTORS ,

el 172540 PLKCSR= 17254C sKll-P

&e 000104 PLKVEC= Q4

83 177S4€ LKS= 177546 (KWLLl-L

b4 000100 LKVEC= 100

£S 177514 LPS= 177514 sLPLL

g; 177516 LPB= 177516

=1:) ;RH11,TMO2/TULBE REGISTERS

€9 172440 TMCS1=  17244C
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CZTUG-A TMD2/TUL6J DRIVE FUNCTION TIMER MACY1l 27(1006) 09-DEC-7& 10:4S5 PAGE 1-2

0ZTUGA.PLL  08-DEC-76 12:38 REGISTER ASSIGNMENTS SEQ CO2e
71 ; TMO2/TULE INDEX VALLES
72 000000 (S1= 00 ;CONTROL STATUS #1
n 000002 We= 02
74 000004 BA= 04 ;BUS ADDRESS REGISTER
v 000006 Fe= Ok :FRAME COUNT
7E 000010 cs2= 10 :CONTROL STATUS #2
7 000012 pS= 12 :DRIVE STATUS
78 000014 ER=  I¥ s ERROR REG 31
73 000016 As=  1b :ATTENTION SUMMARY
80 000022 DB= 22 :DATA BUFFER REG
1 000024 MR= &M ' MAINTENANCE REG
82 000026 DT= 26 :DRIVE TYPE REG
83 000030 SN= 30 *SERIAL NUMBER REGISTER
8 000032 Tc= 3 :TAPE CONTROL REG
86 .SBTTL TMD2/TUL6 REGISTER BITS
87 ;RHCS1-C51 (RS)
38 nQooo] G0z 1
89 J00000 NOP=__ O
39 000002 RWDOFF= 2
3] 000006 RWD= 6
92 000010 DRYCLR= 10
33 000026 WFMK= 2B
94 000024 ERASE= 24
35 000030 SPCFWD= 30
36 000032 SPCREV= 32
97 000050 WCHKF= 50
35 000056 WCHKR= 56
49 0000&0 WEWD= B0
100 000070 ROFWD= 70
101 000076 ROREV= 76
102 000100 1= 100
103 060200 ROY= 200
104 000400 Alb= 400
105 001000 Al7= 1000
108 002000 PSEL= 2000
107 004000 DVA= 4000
108 020000 MCPE= 20000
109 040000 TRE= 40000
110 100000 SC=__ 100000
111 : RHCS2-CS2(RS)
112 000000 Dvo=~ 0
112 000001 DViz |
114 000002 Dve= 2
115 000003 ova= 3
1€ 000004 Dvi= 4
117 000005 pVs= 5
1:8 000006 DVe= 5
119 000007 Vi 7
120 000010 BAI= 10
121 000020 PAT= 20
122 000040 CLR= 40
123 000100 IR= 100
124 000200 Ok=_ 200
125 000400 MDPE= 400
3 001009 MXFz 1000
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DZTUGAR.PL1

1e?
128
1e9

1

WHI W WD
o0

A ) o ey
N L W)

— e ps P
L LW
~ (OO0

08-DEC-76 12:38

002000
004000
010000
020000
040000
100000

000001
000002
000004
000010
000020
000040
000100
000200
000400
002000
004000
010000
020000
040GC0
100000

000001
Q00002
00Co04

000020
000100
000200
000400
0C1000
002000
004000
010000
023000
040000

000100

002000
010000
040000

000300
000320
0000060
000400
001000
082000
.00000

DLT=
:RHDS-DS(RS)
SLR=

; RHER-ER(RS)
ILF=

: RHMR-MR (RS

{RHCT-DT(RS)
SPR=

+RHTC-TC(RS)

D03

09-DEC-76 10:45 FAGE 1-3

TMO2/TUlb REGISTER BITS

PGE= 2000
NEM= 4000
NED= 10000
UPE= 20000
WCE= 40000
100000

= 1
BOT= 2
TMK= Y
10B= 10
SDWN= 20
PES= 40
SSC= 100
DRY= 200
DPR= 400
EQT= 2000
WRL= 4000
MOL= 10000
PIP= 20000
ERR= 40000
ATA= 100000

= 1
ILR= e
RMR= 4
FMT= 20
INCVRE= 100
PEFLRC= 200
NSG= 400
FCE= 1000
CSITM= 2000
NEF= 4000
DTE= 10000
OPI= 20000
UNS= N0000
0SC= 100

= 2000
CH7= 10000
TAP= 40000
NORM11= 300
coMll= 320
BP1200= 0
BPISSE= 0004C0
BPI800C= 001000
PE1600= 002000
ACCL= 100000

: INSTRUCTION EGUARTES

SEG 2029
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OZTUG-A TMO2/TUl6J DRIVE FUNCTION TIMER MACY1] 27(1006) 09-DEC-76 10:4S5 PAGE 1-4

DZTUGK.P!1 08-DEC-76 12:38 TMO2/TUle REGISTER BITS SEQ 003C
183 104400 HLT= TRAP
184 104000 SCOPE= EMT
igg 000004 TYyPE= 107
187 :MISCELLQNEOUS EQURTES
188 005724 QUTBUF=INIT ; OTPUT BUFFER START AT BEG OF PROGRAM
183 177400 FRHCNT: ~-256. : FRAME COUN
130 177600 WROCNT= -128. NORD COUNT
181 :RSCII EQUATES
192 000003 CNTRLC= 3 ;ASCII CODE FOR CONTROL C (tC)
182 00C011 HT= 11 :ASCII CODE FOR HORIZONTAL TAB
134 Q000!e LF= 12 QSCI% CODE FOR LINE FEED
138 000015 CR= 15 ;ASCII CODE FOR CARRIAGE RETURM
138 200alv CNTIRLO= 17 *ASCII CODE FOR CONTROL O (t0)
.97 000Cz2s CNTRLU= 25 :ASCII CODE FOR CONTROL U (tL)



0ZTJG-R TMO2/TULBJ DRIVE FUNCTION TIMER MACYLl 27(1006)
OZTUGH.PLL 08-DEC-76 12:38

FO3

09-DEC-7B

TMO2/TUlb REGISTER BITS

10:45 FAGE 1-S

SEG Cgal

;SET 'T* TRAP TO T;HER RCUTINE
PRIORITY LEVEL

:SET 10T TRAP TO . TYPE RCUTINE
:PRIOTITY LEVEL O

:POWER FAIL TRAP TC HALT

:AT PFVEC+2

'SET EMT TRAP TO .SCOPE ROUTINE
: PRIORITY LEVEL 7

:SET TRAP TRAP TO0 .HLT ROUTINE
;PRIORITY LEVEL 7

176

:SOFTWARE SWITCH REGISTER

:G0 TO START OF PROGRSGM

:SWITCH REGISTER

: TMO2 DRIVE UNDER TEST

:TULG SLAVE UNCER TEST

*POINTER 70 SLAVE TRBLE (S.VTBL) BELOM °

:BASE ADDRESS OF THUE/TUIE REGISTERS
:CONTAINS 'TICK' COUNT

;EACH ENTRY CONTAINS TIME FOR FUNCTION

:ENTRIES ARE MADE BY 'SCOPE’ ROUTINE _

: TIMES RECORDED BY 'GAP CONSISTANIY® TEST

; VARIBLE DELAY

g2i:

;CONTARINS GAP & (JSED FOR 757
ITERRTION CCUNT

TEST

ERROR FLQG

: PROGRAM FLAG

tUNIT FOUND INDICATOR

;INDICATES IF DRIVE IS NRZ ONLY.
;170 = YES/ND.

200 :SETUP TRAP VECTORS
201 000014 =TBITVEC

£02 000014 000016 TWORD .42
203 000016 00GCO00 .WORD . HALT
304 000020 002332 "WORD -*TYPE
205 000022 000000 "WORD 0

206 000024 000026 "WORD  PFVEC+2
207 000026 000000 "WORD HALT
208 000030 004126 .MORD  .SCOPE
209 000032 000340 "WORD 340
210 000034 003652 "WORD  .HLT
211 00003s 000340 JWORD 340
212 000060 . =TKVEC

212 00000 (003606 .WORD  TKISR
gig 00C062 000340 JWORD 340
316 :SOFTWARE SWITCH REGISTER LOC.
217 000176 176

g}g 00Si76 000000 suREc 0

220 000200 .=200

sgé 000200 000137 005724 P MINIT
523 000530 ,=500

ggg 000600 TKPTR= 600 : STACK
ft

226 001000 =1000

227 - PROGRAM  TAGS

228 001000 177570 SWR: 177570

229 (001002 000000 SCPADR: .WORD O

230 001004 600 DRVNUM: .BYTE 0

231 00100S 000 SLVNUM: .BYTE O

232 001006 000003 SLVPTR: .WORD O

233 001010 172440 TMBASE: .WORD  TMCS!
234 001012 000000 ATIME: .WORD O

ggg 001014 000020 ATIMTBL:.BLKW 6.
£37 0010S4 000020 GAPTBL: .BLKW 1B.
23t 001114 0O0BOOC DELTIM: .WORD. O

239 (00l1le 00000 OCTALO: .WORD ©

240 001120 000 GAP: BYTE 0

24! 001i2l 000 ITCNT: .BYTE O

242 001122 000 TSTNUM: .BYTE O

243 001123 000 ERFLG: .BYTE O

244 001124 000 PRGFLG: .BYTE O

245 001125 000 UNTFND: .BYTE O

246 001126 060 TYPFLG: .BYTE O

247 001127 0og NRZFLG: .BYTE O

248 001139 000 ASFLG: .BYTE O

249 001132 "EVEN

2€0 001132 (030460 DIGTAB: “01

2€1 001134 031462 ~23

252 001136 032464 “4g

253 001140 033466 "67

265 CC11+42 034470 "8g

22T C31iyd  000COE ODIGITS:.BL<B &

:RESERVE SPRCE FOR CCONVERTED CISITS



DLTUe-Q TMO2/TU16J DRIVE FUNCTION TIMER MACY1]l 27(1306)

2TUGk.P 08-DEC-76 12:38

.1
001152

001154
00li6M
001264
001374
0C1377
0014C1
001403
0C140S
0C1407
oC1i413
0cidle

0QC
091154
000010
00G100
000!10

A04476
00141E

000
000
020

00C

3cC

GO3

09-DEC-76

TMO2/TULE REGISTER BITS

ANGTAB: |

.BYTE

DRVTBL: .
SLVTBL: .

0

6
7
¢

Y,

2.
CR> «LF>

l\'

(

D'
£

] L)

*YUHD

10:45 FAGE 1-6

SEG 2232
: TERMINATCR

:A 07-1 = ORIVE NOT TC BE-/TO BE TESTELD
;A 0/-1 = SLAVE NOT 70 BE/TC BE TESTEC
: "ELETYPE INPUT BUFFER

:MISCELLANEOUS ASCII CHARACTERS



DZTUG-R TMO2/Tyl6J DRIVE FUNCTION TIMER MARCY1l 27
08-DEC-78

DZTUGA.PLL

001416
001422
001426
001432
001436
001442
001446
001452
001456
001462
001466
001472
001476
001502
001506
0o1s1e
001516
001522
001526
001532
001536

01542

01546
001552
001556
001562
001566

000003
Q42300
001666
00157¢
002506
0106e4
000500
000721
002506
000500
000562
002506
003206
003206
002412
002234
002710
002544
000000
004552
015D
084 16
023564
024404
004336
004336

12:38

000000
041460
001546
0015¢ee
0C145e
010004
000404
000651
001452
000404
000512
001452
002056
002056
0015666
001522
002532
002330
0000C0
004406
004374
004374
004552
023254
024074
004172
ae4ize

(13
TIME SPECIF

06
ICA
. SBTTL

; THE BELOW TRBLE

-MICROCESONDS.
:MICROSECONDS
:FORMAT IS

: .WORD

STIMTBL: .WORD
.WORD
.WORD
.WORD
.WORD
.WORD
.WORD
.WORD
.WORD
.WORD
.WORD
WORD
.WORD
-WORD
.WORD
.WORD
.WORD
.WORD
.WORD
.WORD
. WORD
. WOR
. WOR

:NOTE: TEST 3l

HO3

) 09-DEC-76
TION TARBLE

TIME SPECIFICATION TABLE

10:45 FAGE 1-7

(BY APPENDING A 0).
MAX, MIN

0,0

17600.
00950.
00890.
01350.
04500.
00320.
0O4ES.
01350.
00320.
00370.

92c]

10100.
10500.
02270.
92270.

AN 32

,17200.
' 00870
,00850.
' 00810.
'04100.
' 00260
' 00425,
' 00810.
' 00260.
' 00330.
.100810.
. 101070.
.1 01070.
93, ' 00950.

. 100850.
.101370.
. 01240.

.,02310.
.,02300.

.,02308.
- 80410,
 09900.
10300,
'02170.
'02170.

;TIME IN MS FUNCTION

: SPARE
;176.0-172.0 WRITE FROM BOT
7 WRITE START

S WRITE SHUTDOWN
l
&

—
* N
pune

s =0 | (D(DCDJJTJ‘JU‘I Lo Out

1 00\
=0 L WWWOMNW:- -

.1 WRITE STLDOWN

.0 READ FROM BOT
READ START

.25 RERD SHUTDOWN

1 READ SETTLENOWN

b RD REV START

3 RD REV SHTDWN

0

0

e
~Nfus oMo

. ) e
1w i HtooomoO

.1 RD REV STLDWN
.7 TRN RND DOLY F-R
7 TRN RND OLY R-F
S GAP SIZE STQP

5 GAP SIZE STRT
GAP SIZE INTER
GAP CONSISANCY
DUMMY

DAT TIME 200B8PI
DAT TIME 5S68PI
DAT TiHE 8008P1
DAT TIME 1600PE
ERASE

WRT FILE MHRK
RERD 1" TAPE

RD REV 1" TRPE

N = R IR IR )
=R

(=

o e = o
e O » o .
NNWE —0O0— £
o

~J~J

MU MU = FON) TUN) O b= = s e == WL~ LW £ — 00 D

WS W WE WIS WG ET ST WS G WS WEWE G A ST OEES S B R W

noOownNL £L£+ WLe—Morw:

REQUIRE PRERECORDEC BODBPI SKEW TRPE.

CONTARINS THE SPECIFIED FUNCTION TIMES IN TENS OF
NOTE THAT WHEN TIMES ARE TYPED THA! THEY ARE TYPED IN

TEST #

TSTO0!
TST00¢
1ST003
TSTO04
TSTJ0S
157006
1571007
151010
TSTCL1
1STN12
TST013
TSTOLY
157015
TST016
TSTCL7
157020
157021
157022
157023
TST024
157025
TST026
151027
157030
TSTO31
TST032

SEQ 3C32
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DZTUG-R TMO2/TUleJ DRIVE FUNCTION TIMER MACY1l 27(1006) 09-DEC-76 10:4S FAGE 1-8
DZTUGH.PL! 08-DEC-7€& 12:38 GRP TIME SPECIFICATION TRBLE SEG 3034

ang ET GAP TIME SPECIFICQTION TABLE
C : THIS TRBLE CONTAINS THE GAP SIZES (IN TENS OF MICROSECONDS) FCR EACH
310 :OF THE 16. GAPS RECORDED BY THE GAP CONSISTANCY TEST (TSTD21).
g%% :NOTE: GAP #’S ARE IN OCTAL.
- b
%%a ; .WORD  MAX,MINC10) sTIME IN MS(10) GAP & DELAY IN MS(!C)
31S 001572 002602 002412 GTIMTBL:.WORD  01410.,01290. (14.1-12.9 GAP-0 D MS
316 0CI576 002652 002506 .WCRD  0I1450. 01350. ;14.5-13.5 GAP-1 1.0 MS
317 001602 002734 002532 .WORD  01500.,01370. :15.0-13.7 GAP-2¢ 2.0 MS
318 001606 002734 00253c -WOR 81308 8 378. ;1&.0‘13.7 AP-3 3.8 Ng
313 001612 002734 002424 . WOR 150 1300. ;15.0-13.0 AP-4 H.0OM
320 001616 002652 002260 WORD  01450.,01200. 1 14.5-12.0 GAP-5 5.0 MS
32! 00%632 002652 002280 .5820 gl4sC. UIEUU. ;i:.g-{s.g ggg-é‘ %.8 n%
. . ’ = . =f .
X §8i§§3 802835 88§5§8 iR 813 28 81308 1TIES Geclo IO
W 1 . ald.7-1e. - .0 M
353 Goicas BRs=ds BRESE O ERRER RTER B W%
2ct 001646 002532 00226C .WORD  01370.,C1200Q. :13.7-12.0 GNP-13 lé.D MS
327 001652 002532 002260 .WORD  01370.,01200. :13.7-12.0 JAP-18 12.0 M5
328 001656 002532 002260 .WORD  01370.,01200. ;13.7-12.0 GAP-15 13.1 MS
229 0Clese 002532 002263 .WORD  01370..01200. ;13.7-12.0 GAP-16 14.1 M3
330 0DIseb 002532 0Ce2260 .WORC  01370..0120C. :13.7-12.90 aRP-17 18,1 MS



OZ2TuG-R TMO2-TUleJ DRIVE FUNCTION TIMER MACY11 27(1006)

DITUGH.PL]

001672
001674
001676
s
851784
001706
001710
001712
001714
001716
e
001724
001726
001730
001732
g81%3
001740
001742
001744
001746
001780
0017se
001754
0C17TGBE

08-DEC-7b 12:38

0C00S0
014687

01sezs

JO3

10:4S PRGE 1-9

09-DEC-76

TEST HERDER POINTERS

.SBTTL TEST HEADER
; THE BELOHogﬁaLE CONTAINS P

NAM

.WORD
.WORD

.1001

PO
OIN

INTE
INTERS

RS
T

C ERCH TEST'S DESCRIPTOR

:DUMMY TEST

©

)

in



OZTUG-R TMO2-TUl6J DRIVE FUNCTION TIMER MARCY1l 27(1006)

OZTUGR.PL1 08-DEC-76 12:38

367 001760
368 Q001762
369 001764
370 001766

372 001770
373 001776
3;2 002082

e
377 002022
378 002024

382 002044

384 002050
385 002054
386 002062
387 002066
388 002074
389 002102
330 002104
331 00210e
332 002114
293 002116
394 002124
395 002130
3% 002136
337 002140
398 002142
393 00A1SE
400 002152
401 002160
402 002162
403 002166
404 002170
405 002174
406 002200
407 002204
408 002212
409 002220
410 (002224
411 002226
412 002230
412 002236
414 £02290

000000
000000
000000
000000

022767
001120
Qas7E7
825?2?
001106
000004
000004
017702
004767
000004

005067
012767
004767
042767
6 4-Y4

1001
000751
122767
001012
012767
go4767
022767
001034
000437
122767
003004
122767
002003
000004
000746
006367
006367
006367
142767
156767
005367
001756
000715
016777
000740
000237

000176
175556

436687

0lSe47
015654
176740
000564
015663

177706
000007
000154
177600
000025

00001S
000200
000230
0cooa?
000080
000087
015673
177566
177562

177556

000060
177542

177540

177526

177002
177752

177744
177736

177702

177664
177656

177644
177642
177626

177610
177600

77546
77542

176542

09-DEC-7&6 10:4Y5 FRGE 1-10
TEST HEADER POINTERS

S?EcchNIgCH REGISTER ROUTINE. CHECKS FOR tG TC ALLOW CHANGING
:CALL IS BY WAY OF ISR PC,CKSWF

: LOCATIONS USEC:

}iB: LWORD O
TEMPST: .WORD O
COUNT: .WORD 0O
ROSW: .WORD O
CKSWR: CMP #SWREG, SWR SOFTNQRE SWITCH REG FRESENT
BNE ouT GET oUT
MOY TKB. T1B - AND :TRIP brr
axg 1577?00 TIB THE GRRBAGE
M .15 1T AT (G
BNE ou+
TYPE,L.CNTG
CNTLU: TYPE.L.SWR
MOV JSWR, R
JSR PC, T?POCT
TYPE,L.NEW'
CLR TEMPST
MOV 87, COUNT
1$: JSR PC TTIN ;60 READ A CHARACTER
BIC 177600, TIB RIP OFF GARBAGE
CMPB  #25,TIB’ 1 TR tU?
BNE 2§ annncu IF NOT
3%: BR CNTLU :START OVER
28: CMPBE  #15,TIB :1S IT A (CR>?
BNE 4§ *BRANCH IF NOT
MOV 200, ROSW
JSR PC, TERLF ECHO IT WITH <LF>
CHP 7. COUNT 'WAS 1T FIRST CHARACTER
BNE 78 :CHANGE SWR IF NOT FIRST ONE
8%: BR ouT :GET OUT
43 CMPB %60, TIB
BGT c§
CMPB  ®67,TIB
BGE X
5§: TYPE,L.QUEST
BR 33 :START OVER IF NOT LEGAL CHARACTER
B6S: ASL TEMPST
ASL TEMPST
ASL TEMPST
BICB  #60.TIB .GET NITTY-GRITTY
BISB  TIB.TEMPST
DEC COUNT :ONLY WANT &  DIGITS
=
7%: ggv ggnpsr.asun : CHANGE SWITCH REGISTER CONTENTS
CUT: RTS PC

SEG 003¢



DZTUG-R TMO2/TyleJ DRIVE FUNCTION TIMER MACY1l 27(1006)

D2TUGAR.PL1

417
418
419
420
421
422
423
424
425
426
427

Pl Wl

BN AT PTNN FN TN P PN BN PN TN BTN AN PN NN PN FNTNTN TN IS NSNS NS .
B B B e Dot Pt Pt Pt e Pt Pt e et Pt Pt it Pt Pt Pt Dt Bt Pt Pt it Pt Pt Gt o e e Pt o Bt e s pn e

s

002312

002314
002315
002316

002317
002320
002322
002324
00232¢
002326

002332
002334
002340
002346

00235e
002356
002360
002364
002370
002372
002376
002400
00240¢e
002404
002406
002410

00e412
002416

08-DEC-76 12:38

005067
005067
005067
005267
105767
100375
016767
105767
100375
116767
000207

C00C1!
000
00e
0ac

000
177564
177566

000

000
005015
002332

010046

105067

105767
001410
000004
105767
100006
005087
000207
112046
001003

000002

1227 1E
001445

178312
175310
177502
175276
175272

175266
1752862

177450

000

000002

177747

002326
177376

177370

000011l

177462

175254

googeoe

TTIN:

TTINI:

TTING:

LO3

09-DEC-76 10:YS PAGE 2
TEST HERDER POINTERS

:TTY READ SUBROUT INE %333 3 % ¥ 3 % ¥

CLR
CLR
CLR
INC
TSTB
8PL
MOV
1578
BPL
MOVB
RTS

TKS

TKB

TIB

TKS

TKS
TTIN
TKB, TIB
TPS
TTING
118, TPB
PC

.SBTTL PROGRAM SUBROUTINES

TYPE SUBROUTINE

: ;ROUTINE TO TYPE RSCII MESSAGE. MESSAGE MUST TERMINATE WITH A J BYTE.
:THE ROUTINE WILL INSERT A NUMBER OF NULL CHARACTERS AFTER A LINE FEED.

.SBTTL

;R TRAP TYPE INSTRUCTICN
; MESADR IS FIRST ADORESS OF ASCIZ STRING

: sHORIZONTAL TAB

: ;CONTAINS NULL CHRRRCTER

;s CONTAINS # OF FILLER CHARHCTERS

+ s CONTRINS TELEPRINTER AVAILABLE FLAG
;:0/7377 = AVAIL/NOT AVAIL

: s CONTRINS KEYBOARD AVAILABLE FLAG

: ;ADDRESS OF TLEPRINTER STATUS REGISTER
: sADDRESS OF TELEPRINTER DRTR BUFFER

: ;CONTAINS # OF CHARS TY"ED

: s CONTAINS CONTROL C CHRR (IF TYPED

:;SAVE RO
; :GET MESSAGE RADDRESS
; ;ADJUST RETURN PC

; ; BRANCH IF CONTROL O(tC} WRSN'T TYPEL
1 TYPE (CRY<LPF>

; ;PUSH CHARACTER TQ BE TYPED ONTO STACK
++BRANCH IF NOT THE TERMINATOR
::POP_TERMINATOR CHAR OFF THE STRCK

: ;RESTORE RO

:sRETURN TO CALLER

: ;BRANCH IF HORIZONTAL TAB (H™

::CALL: TYPE

'3 MESRDR

: 1 TAGS ugsg ?Y THE TYPE ROUTINE BELOW

$NULL: .BYTE O

$FILL: .BYTE 2

$TPFLG: .BYTE O

$TKFLG: .BYTE ©

§TPS: .WORD 177564

$TPB: .WORD 177566

ZCHARCNT: .BYTE O

§CNTRLO:.BYTE &

$CRLF: .ASCIZ (1S><¢l12
.EVEN

.TYPE: MOV RO, -(SP)
MOV 22{SP} . RO
ADD 82,2(SP)
CLRB  SCNTRLO

TYPEl: TSTE  $CNIRLO
BEQ TYPE2

TCRLF: TYPE,SCRLF
TSTB'~  RDSW
BPL TYPE3
LR RDSH
RTS PC

TYPE2: MOVB (RO)+,~(SP)
BNE TYPEY
TST (SP)+

TYPE3: MOV (SP)+,RO
RTI

TYPE4: CMPB  #3HT, (SP)
BEG 93
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OZTUGA.PLL

N Y i Y e R an N ol oW ot

G 0— 0 «0— Pt Pt Pt hn Pt Pt Pt bt ot pt e Pt o Pt et Pt st bt Pt Pt Pt st P @ st Pt Pt Pmo
m\—'\_/\-ﬁu St e Ve N Yt st Nt et N Vol Nt Nl N Nt Nl Nwah st Nl N Nkl Nt Nt Nl Nl it Nmah e et

I o Y 5 Lo s Ran Ran T an I A N A R Y e Y e e B W W O

436
437

438

002420
202424
002430
002432

022436
002442
002444
002450

002452
002456
002460
00246

00247

002476
002504
002506
00zslie

002530

002532
002536
002542
002550
002552
002554

002556
002560
002562
002564
002566
002570
0257
0257

002600
002604

002606

0Ces2n

08-DEC-76 12:38

004767
122726
001350
016746

105366
002770
004767
000772

195777
100375
e
11669;
122766
001003

105067
000406

000207

112716
004767
132767
001372
105726
0C0676

010546
010446
010346
010246
010146

000025
gooo1e2

177656

000001
000002

177642
000017

000002
0Co01s

177612

0o00le
177574

000040
177710

000007

000014

000014

002325

177624
000002

000002

177554

MO3

09-DEC-76 10:45 FAGE 2-1
TYPE SUBROUTINE
ISR PC,58 .+ TYPE CHARACTER
33: CMPB 812, (SP)+ : 1CHECK IF CHARACTER uns A LINE FEED
BNE TYPEL ,,BRRNCH IF NOT LINE F

EED
''GET % OF FILLERS REQUIRED AND FILLER
! CHARACTER.

MOV $NULL , - (SP)

4§ DECB  1(SP) ,,DECREMENT FILLERS RCG. COUN
BLT 3% s 1BRANCH IF NO MORE F LLERS Rﬁh REQUIRED
JSR PC,5% : :TYPE FILLER CHARACTER
BR 4§

G$: ggle asrps :;WAIT FOR OUTPUT DEVICE
CMPB 31? AECNTRLO :CHECK IF CONTROL O WAS TYPED
BEQ S ”3 P TYPIN ;sgncs IF 0 WAS TYPED
MOVB (SP),3$TP8 UTPUT CHRRAC

6$: gnga 'és ,2(59) : :BRANCH IF NOT <CR»
SERB ggnnacnr . :CLEAR CHARACTERS TYPED COUNT

7$: ggga gée,a(sp) . :BRANCH IF <LF> OR ’NULL’
INCB  SCHARCNT +  INCREMENT CHARACTER TYPED COUNT

8s: RTS PC

- HORIZONTAL Tna <HT> PROCESSER
&4 MOVB (SP) - :LOAD *SPACE’
10s: g??s g ggnnacnr ;ng ’gzggE’unrxL A MULTIPLE
‘ !’

BNE 10% ;$ OF 5 Eunnngrsns HAVE BEEN TYPED
7578 (SP)+ :POP SPACE
BR TYPE! ::GET NEXT CHARACTER

gHBROUTéNEETO SAVE GENERAL REGISTERS ON THE STACK

.SAVE: MOV RS, -(SP) ; SAVE REGISTERS ON THE STRCK
MoV R% -(SP)
MOV R3,-(5P)
MOV R2,-(5P)
MOV Rl -(SP}
MOV RO, -(5P)

MOV 4tsP), -(SP) :GET RETURN PC
R? 5 -RETURN

; SUBROUTINE TO RESTORE GENERAL REGISTERS FROM THE STRCK

CQLL RESTORE
RESTORE MOV (SP)+ 14(SP) +MOVE RETURN PC
MOV (SP)+.RO RESTORE REGISTERS
MOV & P)+ Rl
MOV (QPH R2
MOV (5P)+ R3
MOV (SP)+ RY
MoV (SP)+ RS
RTS PC : RETURN

:SUBROUTINE TO CONVERT OCTAL DATR TJ ASCII

SEG 003e



[103

UG-A_TMO2-/TyYleJ DRIVE FUNCTION TIMER MACY1l 27(1006) 09-DEC-76 10:45 FAGE 2-2

UGR.PL!l  DB-DEC-76 12:38 TYPE SUBROUTINE SEG 0039

459 :CALL: MOV NUMBER, R2 ‘ MOVE NUMBER TO R2

:E? : JSR PC,CNVACT )

462 002622 110667 176300 CNVOCT: MOVEB  SP,TYPFLG :SET DO NOT TYPE FLAG v

:ga 002826 000402 BR CNVTO

465 .SBTT OCTAL TO ASCII & TYPE RQUTINE

466 . SUBROUTINE T0 CONVERT OCTAL NUMBER T RSCII AND TYPE IT OUT

% :CALL: MOV NUMBER, R2 :PUT # IN R2

:gg . ISR PC, TYPOCT : CALL ROUTINE

420 002630 105037 001126 TYPOCT: CLRB  J#TYPFLG :SET TYPE FLAG

471 002634 CNVTO:

5%1 uoasaq ooq;sz 6SZT&3 gga PC61§?¥E ” snvs aecrsrsns on THE STRCK

47 885243 86@083 cL 8 ﬁS NILL E8ngzn OCTAL DIGIT

474  0026M ngv R,R1 gET y1 TO BE TYPED

47 g 13: ASL R :

478 0O ROL R

477 002654 GC12700 000006 MOV %6, RO .SET DIGIT COUNTER

3;8 002660 00040Y BR 33

4ad 002662 006302 2%: ASL R2 :SHIFT % 3 PLACES LEFT

48] 002664 006103 ROL R3

482 002666 005301 DEC Rl X

483 002670 001374 BNE 2%

483 002672 012701 000003 3s: MOV %3,R1 :SET sn:rr COUNTER

4ygs 002676 116324 001132 MOVB  DILTAB(R3),(R4)+ :MOVE ASCII EQUIYV TO OUTPLT

486 002702 005003 CLR R3

487 002704 005300 DEC RO oscnsnswr DIGIT COUNT

488 002706 001365 BNE 2% :GET NEXT DIGIT

483 002710 105737 001126 TSTB aurvprLc 'BRANCH IF ASCII IS

49d (002714 001002 BNE 4§ INOT YO BE TYPED

491 002716 000004 O0O1144 TYPE,ODIGITS.

492 (002722 4§:

(1) 002722 004767 177652 JSR PC, .RESTORE :RESTORE REGISTERS FRUM THE STRCK

493 002726 000207 RTS PC

R

495 : SUBROUTINE TO CONVERT OCTAL DATA TO DECIMAL ASCII

497 :CALL: MOV NUMBER, R2 :MOVE NUMBER TO R2

4% ; ISR PC, cnvbzc

€00 002730 110637 001126 CNVDEC: MOVB  SP atTYPFLG :SET DO NOT TYPE FLAG

501 002734 000402 BR CNYTD

S02 .SBTTL OCTAL TO DECIMAL 3 TYPE ROUTINE

503 : THIS ROUTINE CONVERTS nN OCTAL 8 TO DECIMAL ASCII AND TYPES IT 0UT

€04 :CALL: MoV NUMBE® :PUT & IN R2

ggg : JSR PC, T bsc :CALL ROUTINE

€07 002736 105037 001126 TYPDEC: CLRB  J8TYPFLG :GET TYPE FLAG

€08 GB02742 CNYTO:

(1) 002742 004767 1776.C ISR PC, .SAVE :SAVE REGISTERS ON THE STACK
09 002746 005000 CLR RO ‘RO IS INDEX ro DECIMAL CONSTANT
19 002750 Cl2704 00144 MOV $0DIGITS,RY :SET QUTPU
iT 398784 (0c0a3 18: CLR R3 S :R3 conrn*ns DE’IHQL 0IGIT



CZTUG-R T™MO02/TU16J DRIVE FUNCTION TIMER MACY1l £7(1006)

JZTUGA.PLI

002756
002762
002764
002766
092770
002774
0C3000
003004
003019
003012
203016
003022
003024
003030
0C3030
003034

003036
803040
003042

- 003044

003046
003050

003052
003054
003056
003060
003C62
003064
003C70
003074
003100
003104
003110
003114
003120
003124
003130
003134
003140
003142
003144

08-DEC~76 12:38

166002 003036
103402
005203
000773
066002 003036
116324 001132
062700 000002
005760 (003036
001361
112724 000060
105737 001126
001002
000004 001144

004767 177544
000207

023420
001750
000144
cogoi2
000001
000000

010246
010346
006302
006302
010203
000004 014647
016302 001416
004767 177636
000004 001405
016302 001420
w4767 177622
0oc004 001412
000004 014657
013702 001012
004767 177602
000004 001374
012603
012602
000207

2s: SuB
BLO
INC
BR

3%: RDO
MOVB
ADD
TST
8BNE
MOVB
TSTB

BO4Y

09-DEC-76

DCONST(RO),R2
33
R3

2%
DCONST(RD) ,Re
DIGTQB(Ra) (RY)+

DCbNST(RO)

18
8°0, (RY)+
AWTYPFLG

BNE 43
TYPE,ODIGITS

4
JSR
RTS

DCONST: .WORD

- WORD
- WORD

.SBTTL

PC, .RESTORE
pC

10000.
1000.

100.
‘0.

1.
0

TYPE SPECIFIED
; THIS SUBROUTINE OUTPUTS THE TIME SPEC
:AND ALSO THE ACTUAL TIME RECORDED (AT

: FORMAT OF LINE TYPED
RQNGE-<RQQQRR-BBBBBB>
ARRAARA IS MAXIMUM TIME FOR TEST (STIMTBL(TSTNUMX4)).
BBBEBE IS MINIMUM TIME FOR TEST (STIMTBL(TSTNUMX4+2)).
CCCCCC IS ACTUAL TIME RECORDED BY TEST (RTIME).

NHERE

:CQLL: MOVB
; MOV
: JSR
duTsPc: MOV
MOV
ASL
ASL

TEST NUMBER, R2
$TIME, J#ATIME
PC,outsPc
R2,-(SP)
R3,-(5P)

R2'

MOV R2,R3
TYPE,L.RNG

MOV

STIMTBL (R3),Re

TSR PC, TYPDEC
TYPE , DASH

MOV STIMTBL+2(R3),R2
JSR PC, TYPOEC

TYPE, ANGTAB

TYPE.L.ACT

MOV JWATIME,R2

ISR PC TYPDEC

TYPE, CRL

MOY (sp)+ R3

MOV (5P +'R2

RTS PC

.SBTTL

10:45 PAGE 2-3
OCTAL TO DECIMAL & TYPE ROUTINE

; SUBTRACT DECIMAL CONSTANT UNTIL
: INPUT & GOES NEGATIVE
;KEEPING TRACK OF SUBTRACTIONS

;ADD BACK CONSTANT WHEN NEGATIVE
tMOVE ASCII EQUIVILENT

sNEXT CONSTANT

UNTIL ALL CONSTANTS DONE

;LAST DIGIT IS O
:BRANCH I ASCII IS
:NOT TO BE TYPED

;RESTORE REGISTERS FROM THE STACK

; TERMINATOR

MES ROUTINE

Tl
IFICATIONS FOR THE TEST
IME

)

RCTUAL=CCCCCC

;LORD TEST NUMBER

;MOVE TIME TO ATIME

;SAVE R2 8 R3 ON THE STRCK

;MULTIPLY TEST # TIMES 4
TO FORM INDEX INTO STIMTEL
:R3 CONTAINS INDEX INTQ TABLE

;GET MAXIMUM SPEC TIME
:CONVERT TO DECIMAL 8 TYPE

{GET MINIMUM TIME
; CONVERT TO DECIMAL & TYPE

;GET ACTUAL TIME
:CONVERT TG DECIMAL 8 TYPE

:RETURN

TYPE GAP TIMES SUBROUTINE

SEG Q0042

. — ———— e - —




COH

DZTUG-AR TMO2/TUleJ DRIVE FUNCTION TIMER MACYll 27(1006) (09-DEC-76 10:45 PAGE 2-4

DZTUGR.P1l  08-DEC-7B 12:38 TYPE GAP TIMES SUBROUTINE SEG J04!
567 : THIS SUSROUTINE IS USED TO TYPE THE SPECIFIED GAP SIZES (RECGRDED IN
1:] :TST021). 1T IS CAL.ED BY THE GAPOK ROUTINE IF THE GAP SIZE IS OUT CF
563 'RANGE VIA THE HLT ROUTINE (HLT+2).

570 :CALL: MOVB :LOAD GAP % INTO GAP
1 : MOV arznt RTIHE :LOAD RCTUAL TIME INTO ATIME
Ezg : JSR pC,outGar
{
G749 003146 010246 OUTGAP: MOV R2,-(SP) :SAVE R2 AND R3
575 003150 010346 MOV R3 -(5P)
676 003152 116703 175742 MOVB  GAP,R3 :GET GAP #
577 003156 006303 ASL R3
c78 003160 006303 ASL R3
579 003162 000004 014647 TYPE,L.RNG
580 003166 016302 001572 MOV GTIMTBL(R3),R2 :GET MAX TIME
581 003172 004767 177540 JSR PC, TYPDEC : CONVERT TO DECIMAL & TYPE
S82 003176 000004 001405 TYPE , DRSH
583 003202 016302 001574 MOV GTIMTBL+2(R3),R2 :GET MIN TIME
584 003206 004767 177524 JSR PC, TYPDEC *CONVERT TO DECIMAL & TYPE
585 003212 000004 001412 TYPE, ANGTAB s TYPE <
586 003216 000004 014657 TYPE,L.ACT
5§87 003222 013702 001012 MOV J¥ATIME,R2 :GET ACTUAL TIME
688 003226 004767 177504 ISR PC, TYPDEC : CONVERT TO DECIMAL & TYPE
589 003232 000004 014336 TYPE,E.GAP’
690 003236 113702 001120 MOVB' ~ @#GAP,R2 :GET GAP #
691 003242 004767 177362 JSR PC, TYPOCT :TYPE GAP #
592 003246 000004 001374 TYPE, CRLF
593 003252 012603 MOV (SP)+,R3 :RESTORE R3 AND R2
534 003254 012602 MOV (5P)+ R2
ggg 003256 000207 RTS PC
537 SBTTL ASCIT TO OCTAL CONVERT SUBROUTINE
598 : SUBROUTINE TO CONVERT RSCII DATA TO OCTAL. CONVERTED OCTAL DATA
5499 1S LEFT IN OCTALO <15-00>.
600 003260 ENVTARO:
(1) 003260 004767 177272 ISR PC, . SAVE :SAVE REGISTERS ON THE STACK
601 003264 012700 001264 MOV #INBUF RO :SET PTR T0 ASCII DAT
602 003270 012701 001116 MOV $0CTALO,RL :GET ADDRESS OF OCTRL DATA
803 003274 005011 CLR (RI) :CLEAR OUT OLD OCTAL DATA
604 003276 005061 000002 CLR 2(R1)
60S 003302 122710 000015 18: CMPB  %CR, (RO} : (CR> TERMINRTES INPUT
606 003306 O0CI414 8EQ 3
607 003310 112002 MOVB  (RO)+,R2 :GET 'OCTAL’ DATA
608 0033i2 042702 177770 8IC $177770,R2 :STRIP UNUSED BITS
609 003316 012703 000003 MOV #3,R3 :SET SHIFT COUNT
610 003322 006311 2%: ASL (R]) :SHIFT LAST
611 003324 006lbl 000002 ROL 2(R1) :0CTAL DIGIT
612 003330 005303 DEC R3
6i3 003332 001373 BNE 28
814 003334 050211 BIS R2, (R1) :AND INSERT THIS DIGIT
615 003336 000761 BR 18 :G0 GET NEXT DIGIT
B1& 003340 33: ,
(1) 003340 004767 177234 JSR PC, .RESTORE :RESTORE REGISTERS FROM THE STACK
E}g 003344 000207 RTS PC : RETURN
£19 .SBTTL PUBLISH SUBROUTINE
e20 . THE PUBLISH SUBROUTINE AVERAGES THE RECORDED TIMES FOR EACH TEST IT-
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DOH

09-DEC-76 10:45 PAGE 2-5

DZTUGA.PL11  DB-DEC-76 12:38 PUBLISH SUBROUTINE
621 -ERATION (IF 16. ITERATIONS) AND PLACES THE AVERAGE RESULT IN 'ATIME’.
£22 :IT TYPES THE NAME OF THE FUNCTION THAT WAS TIMED, THE TIME SPEC-
gga : IFICATION AND THE ACTUAL TIME .
625 003346 PUBL ISH:
(1) 003346 Q04767 177204 ISR PC,.SAVE -SAVE REGISTERS ON THE STACK
626 023352 012700 00101Y4 MOV sAtIMTBL, RO :GET TABLE ADDRESS CONTAINING TIMES
627 0033S6 113701 001121 MOVB  Q#ITCNT,R1 :GET # OF ENTRIES (GIVEN BY ITERATION COUNT]
628 803352 6827g1 000001 CMPB :* ,R1 :BRANCH IF SINGLE ITERATION
629 003366 1423 BEQ
630 003370 005002 CLR R2 :CLEAR *SUM’ REGISTERS
631 003372 005003 CLR R3
632 003374 122701 000020 CMPE8  #16.,RI :BRANCH IF 16. ITERATIONS
633 003400 001402 BEQ 1§
634 003402 000000 HALT . TTERATION COUNT MUST BE 1 OR 16.
635 003404 000777 BR :D0 NOT CHANGE POSIT OF SWll
239 WHEN TEST IS RUNNING.
£38 003406 062002 1$: ADD (RO)+,R2 :SUM INDIVIOUAL TIMES
£33 003410 005503 ADC R3
640 003412 005301 DEC R1
§3é 003414 001374 BNE 18
643 003416 012700 00O004 2%: MOV 4,R0 _
E44 003422 006203 3%: ASR R3 :SHIFT TIME IN R3 3 R2 4 PLACES
E4S 003424 006002 ROR R2 :RIGHT = DIVIDE Bv 16.
E46 003426 005300 DEC RO
647 003430 001374 BNE 3%
gzg 003432 010227 001012 MOV R2, J4ATIME MOVE AVERAGED TIMES
650 003436 113700 001122 g MOVB  @#TSTNUM,RO .GET TEST #
651 003442 006300 ASL RO
£52 003444 016067 00l&72 000002 MOV NAMPTR (RO}, 5% :GET TEST NAME STRING ADDRESS
653 003452 00000Y TYPE
6E4 003454 000000 5%: .WORD O
655 003456 113702 001122 MOVB  QJ#TSTNUM,R2 :GET TEST "
656 003462 004767 17736Y JSR PC,OUTSP :OUTPUT TIMES
657 003466 004767 177106 JER PC. .RESTORE 'RESTORE REGISTERS FROM THE STACK
ggg 003472 000207 RTS pC
660 .SBTTL INPUT SUBROUTINE
EE] - SUBROUTINE TO GET TTY xnpur
662 :CALL: JSR
Ega : INPUT DATA IS RETUNED IN BUFFER BEGINNING AT INBUF.
BES 003474 010046 .INPUT: MOV RO, -(SP) :SAVE RO ON THE STACK
666 003476 012700 001264 1$: MOV #INBUF , RO
667 003502 105737 177580 2% TSTB  #TKS
ggg 003506 100375 BPL 2%
670 0023510 113746 177562 MOVE  2uTKB -(sp) :GET CHARACTER
71 003514 042716 000200 BIC 8200, LSP
e7e 003520 [g271le 000177 CMPB 4177, (sp) : CHECK RUSOUT
£73 003524 001004 BNE 3
£74 002526 124026 CMPB  -(RO), (SP)+ :REMOVE CHARACTER FROM INPUT
E7S 003530 00000 001277 TYPE , BKSLSH

EG CO42
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DZTUGR.PLL

676
677
678
679
c8d
681
682
683
684
685
686
687
688
689
690
g4l
632
693
634

003534
003536
003542
003544
003546
003552
003554
003560
003562
003566
003570
003574
003576
003602
003604

C03506
003612
003616
003622
0036e4
003630

003632
003636
003640
003642
00364E

08-DEC-76 12:38

000762
122716
001004
005726
000004
000751
111637
111620
122726
0C1403
000004
000742
000004
012600
000207

113746
042716
122716
001003
112667
000002

122726
001003
0000QS
000137
gcgogz

000025

001374
001401
000015
001401
001374

177562
000200
0ooot7

176475
000003

005724

3%:

48

5%:

AL

INPUT SUBROUTINE

BR 2%
CMPB  #CNTRLU, (SP)
BNE 4§

15T (SP)+
TYPE, CRLF

BR 13

MOVB  (SP),3#ECHO
MOVB  (5P))(RG)+
CMPB  aCR, (SP)+
BEQ 5§

TYPE, ECHO

BR £s

TYPE, CRLF

MOV (SP)+,R0
RTS PC

09-DEC-76 10:45 PAGE 2-b

;WRIT FOR NEXT CHARACTER
;CHECK CONTROL U (tUy

:KEYBOARD INTERRUPT SERVICE ROUTINE

tKIsR:

MOVB  JuTKB,-(SP)
BIC 200, {SP)

CMPB  #CNTRLO, (SP)
BNE 1$

MOVB  (SP)+,SCNTRLO
RTI

CMPB 83, (5P)+

BNE 2%

RESET

JMP JIRINIT

RTI

;GET TYPED CHARRACTER
:STRIP PARITY BIT
:BRANCH IF NOT CONTROL O

;SET_CONTROL O INDICATOR
;EXIT

?

:BRANCH IF NOT CONTRGL C

:RESTART PROGRAM
{EXIT

(102
IN TYPE ROUTINE

(L)

€
«Q
W
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OZTUGA.FLL

706
707
728
709

3
J

SN NN TININCIN N
DO L Whos-(

U= b2 Pt ps p—s s == b2}
(on)

72l

08-DEC-76 12:38

0836SC 0COQ00

003652
003656
003662
003666
003674
003676
003702
003706
003712
003716
003722
003724
003726
003732
003736
003740
003744
003750
003752
003756
003762
0C3764
003770
003776
004000
CO4004
004006
gg4gl2
00401
004016
004022

004024
004030
004032
004036
004040
004044
004050
0o40se
J04054
804060
004064

004370
C04076
ga4:02

004767
004767
110637
032777
001075
000004
113702
004767
016600
162700
111000
001417
000004
122700
001005
004767
000004
000447
00M767
000004
000442
016500
032765
001403
Q42700
0co402
042700
005700
001083
000004
000434

000004
016300
012701
012002
004767
000004
005301
001371
016502
004767
00O00H

032777
GCl40e
000C34

176112
176674
001123
020300
Q14137
0olie2
176716
0C3016
000acte

014222
000002

177202
001374

177974
001374

000014
002000

102100
192300

014113

CI8147
000037
176564
001407

000032
176544
001374
slapRsiels

CC1403

09-DEC-7b

FOY

10:45 PAGE 2-7

ERROR SERVICE ROUTINES

.SBTTL
-ROUTINE TO PROCESS ERRO

ERRTRP: HALT

ERROR SERVICE ROUTINES
R TRAPS (TRAPS TO 4J

;ERROR_SERVICE ROUTINE
s THIS ROUTINE PROCESSES TWO TYPES OF ERRORS (OUT OF RANGE AND HARDWARE)
: THE CALLS FOR AN OUT OF RANGE ERROR ARE <HLT+1>,<HLT+2> AND, FCR A
:HRRDWARE ERROR THE CALL IS <HLT:.

JHLT: ISR PC, CKSWR
JSR PC. .SAVE
1$: MOVE  SP.J8ERFLG
175104 BIT #Sk13, ISKR
BNE 4§
TYPE,E. HOR
MOVE' ~ I#TSTNUM,R2
JSR pc, TyPoct
MOV 16tsP) RO
SUB 2, R0
Move  (RO),RO
BEQ 2%
TYPE.E.HOR2
cMPE’ #2,R0
BNE 10
JSR PC, OUTGAP
TYPE, CRLF
BR 4§
108: JSR PC, OUTSPC
TYPE, CRLF
BR 4§
2%: MOV ER(RS),R0
000032 BIT $PE 1600, TC(RS)
BEG 203
BIC $102100, R0
BR 218
208 : BIC 102300, R0
218: ST RO
BNE 22%
TYPE,E.SFT
BR 6
22%: TYPE,E. HOR!
MOV RS, RO
MOV 7. Rl
38: MOV (ROY+.R2
JSR PC.TYPOCT
TYPE, SPACER
DEC RI
BNE k3
MOV TC(RS) A2
JSR PC, TYPOCT
TYPE, CRLF
174702  48%: BIT 85103, ISKR
BEQ c§
TYPE,BELL

:CHECK FOR CNTL G

:SAVE REGISTERS ON THE STALK
:SET ERROR FLAG

sBRANCH IF NO TYPQUT

:GET TEST #

sAND TYPE IT

:GET RETURN PC

:NOW PC OF HLT CALL
:NOW HLT CALL ITSELF
:BRANCH IF HLY

:BRANCH IF NOT HLT+2
:TYPE GAP SPECIFIEC TIMES

:TYPE SPECIFIED TIMES

:TYPE SOFT ERRCR MESSAGE

:GET FIRST ADDRESS OF REGS.
s TYPE FIRST 7 REGS.

<GET REG CONTENTS

<AND TYPE IT

:GET CONTENTS OF TC REGISTER

:BRANCH IF NO RING THE 3E.L
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SZTLG-A TMO2/TUL6J DRIVE FUNCTION TIMER MACY1l 27(1006) 09-DEC-76 10:45 FPAGE 2-8

0ZTosR.PIL . DB-DEC-T6 12:38 ERROR SERVICE ROUTINES SEQ J0ME
762 0Q4104 005777 174670 c§: TST  3SWR :HALT ON ERRCP?
763 004110 150001 BPL_ &3
764 004112 000000 HALT
7EC QQN:14 004767 175650 53: JSR  PC.CKSWR CHECK FOR CNTL G___
~£C OCHI20 0047b/  1TEHSH JSR  PC..RESTORE "RESTORE REGISTERS FROM THE STACK
T 004139 D0gCl2 RTI LRETLRN
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U3-R TMO2/TU16) DRIVE FUNCTION TIMER MACYLl 27(1006) 09-DEC-76 10:45 FAGE 2-9
UGR.PLi  08-DEC-76 12:38 SCOPE SUBROUTINE
771 .SBTTL SCOPE SUBROUTINE
77 : SCOPE_ROUTINE
773 : THIS ROUTINE IS ENTERED UPON COMPLETION OF EACH SUBTEST
774 : THE SCOPE_ROUTINE:
775 ; SETPHT§ Téﬂ; ?PEQ ON EPH 4rsnnrxon IF SW08 1S SET
77E ; PEATS TEST IF Swid is sE
777 ; STORES ACTUAL TI“E FOR SUNCTION IN TIME TARBLE (ATIMTBL)
778 : PUBLIEHE? Tsng 'F 5W10=0
773 : UPDATES ITERAT, . N ZJUNT AND IF ITERATIONS COMPLETE CONTINUES
780 ; TO NEXT TEST, O HERW'SE REPEATS TEST.
81 ; DELAYS BEFORE CONTINUING OR REPEATING TEST.
782 ; INITIALIZES DRIVE . ,
783 : RETURNS: RE=BASE ADDRESS OF TMO2 REGISTERS (RDDRESS OF CSL:
784 ; R1='DS' REG RDDRESS
zgg ; RO='FC’' REG RDDRESS
/
787 004.26 QO4767 175636 .SCOPE: JSR PC, CKSWR s CHECK_FOR CNTL G
788 004132 013705 0C1010 MOV 28 TMBASE . RS tSET RS TC FIRST TM REG
783 004136 032777 000400 174634 BIT #SW08, ASKR :BRANCH IF SPECIFICATION LINE
793 004144 001404 BEQ 10% 'NOT DESIRED ON ERCH ITERATION
;gx oo:iqs 113;0; 0011;2 no;e gcrgaﬁugtna ;GE;FT$S; guneencoR 5
Y 76674 :
~3 88q1§§ 8%27 7 648800 17414 108%: g?T u8ﬂ14,§sun ;SBQN H IE Eon??nuo Loop
794 0O4164 001417 BEG 2% ;NOT DESIRED
795 004166 004767 000546 18: ISR PC,DELAY :DELAY 350 MS
796 004172 004767 000776 JSR PC,RHINIT + INIT
797 004176 105037 001123 CLRB  JsERFLG :CLEAR ERROR FLAG
7398 004202 016716 174574 MOV SCPADR, (SP?
799 004206 010501 MOV RS,R1
800 004210 062701 000CI2 ADD 05, R1 :ADDRESS OF °"DS" REG IS IN R!
801 004214 010500 MOV RS,RQ
802 004216 082700 000006 ADD #$FC,RO :ADDRESS OF 'FC* REG IS IN RO
883 004222 000002 RTI
805 004224 105737 O0C1123 2%: TSTB  QMERFLG :BRANCH IF ERROR FLAG IS SET
806 004230 001006 BNE 38
807 004232 113700 00112l MCVB  @$ITCNT,RO :GET_ITERATION COUNT
808 004236 006300 ASL RO :STORE TIME IN TRBLE
809 004240 013760 001012 0O!CIM MOV ABATIME,ATIMTBL(RC) X
810 J04246 105237 001121 38: INCB  J#ITCNT - INCREMENT ITERATION COUNT
Bl 004252 032777 004000 174520 BIT #Sk11, ISWR :BRANCH IF SINGLE ITERATION DESIRED
ei2 004260 001004 BNE 4§
B2 Q04262 122737 000020 001121 CMPB  #16.,38ITCNT :BRANCH IF ITERATIONS INCOMPLETE
€i4 004270 001336 BNE 13
81S 004272 011637 001002 4g: MOV (SP), 34SCPRDR ;SET SCOPE ADDRES: TO NEXT TEST
gig 0o 76 032777 002000 174474 BIT #5W10, ISWR :BRANCH IF NO PUBLiCATION DESIRED
e17 (004304 00I002 BNE 5§
8i8 004306 004767 177034 JSR PC,PUBLISH ;GO PUBLISH TEST DATR
213 004312 105037 0Qll2l 5§: CLRB  @#lTCNT sRESET ITERATION COUNT
B20 004216 105777 174456 TST8 QSR *BRANCH IF USER DOES NGT WANT TO
g2l 004322 001721 BEG 13 sHALT ON A SELECTED TEST
822 004324 017746 174450 MOY JSWR, - (SP) sGET SWITCHES
B23 004330 042716 17774C BIC 8177740, (SP) :CLEAR ALL BUT TEST @
84 004334 00S316 BEC (SP) :FORM TEST ¥ -1i
225 Q04336 123726 (CCli22 CMPB  @8TSTNLM, (SP)+ :BRANCH IF NOT AT TEST
g2 C04342 00131l BNE 13
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DZTJGR.PLI

827
gee
829
830
821
832
833
834
83S

g
i,
838
833
B840
g4]
842
843
4y
45
846

004344
0U4346
004352

004354
004356
004362

884373

004400
oo4402

004404
004406
004414
004416

004420
004426
004430

DO4H4Y4
004446
004450
004452
0O445Y
OOMYEC
004462

004470
004476
0o4s00

08-DEC-76 12:38

000cog
CO4767
0C07as

005004
012703
0327865

B3h7ke

001374
000o40S

005403
032765
dl774
0cz207

032765
0C1406
00011e

DO44YY
005403
005204
100401
000112
00000
104400
000177

00447C
032765

Q0136¢
goolle

178416

0000e4
000100

00c100

0031300

C00100

014250
174314

gooice

000Ce4
000024

0C00e+

000024

C0C0eH

MACY1l 27(1006)

104

10:45 FHRGE 2-1C

09-DEC-7&

SCOPE SUBROUTINE

HALT
JSR
BR

PC, CKSWR
15

.SBTTL TIMER SUBROUTINES

CLERRE

ILLA

:CHECK FOR CNTL G

, OgTéNE 10 SYNCHRBNI%E THE TBMER RN? TURN
STE ND THE QS 0
THE ROUTINE IS EXITED' WHEN THE OSCILLATOR POLARITY CHANGES WITH R3

R POL&PI?Y IS MONITORED

SET TO }NEICQTE TH§ POLRRITY OF THE OSCILLATCR.
R3 SET TO INDICATE LAST POLARITY (+24/-24=0/1)

RETURNS
TIMON: CLR
MOV
BIT
1%: B??
BNE
BR
2%: NEG
3%: BIT
BEQ
49: RTS

RY
324 R3
8058, MR(RS)

%88C MR(RS)
1$
4%

R3
#0SC,MR(RS)
3%
PC

SUBROUTINE TO COUNT TIME

aC¥ST§MEREM NTEBILh

ND THE RECTATER R3

= 4

: THE LAST STATE OF THE OSCILLATOR.

,LHLL JMP

TIMER(R3)

:CLEAR TIME COUNT
:SET POLARITY TO ’0’ STATE

BRQNCH IF POLARITY IS 'O’

;WAIT FOR OSCILLATOR TO RETURN

;NEGATE PREV POLARITY INDICATOR
NQIT FOR_QSCILLATOR TO RETURN
:70. 12 STRTE

Y8’ neBaTEo 16 NBICATE

:R3 IS SET BY TIMON ROUTINE

R2=RETURN ADDRESS TO CALLER

:NOTE: THE TIME TO EXECUTE THIS ROUTINE IS VERY CRITICAL.
;LESS THAN 40 US.

IT MJST BE

{ENTER HERE VIR JMP TIHER(R3) WHEN R3=-24 (PREV STATE=])

YIMERL: BIT $05SC, MR (RS)
BEQ Txnsk
IMP (R2)
.=TIMER]+24
TIMER: NEG R3
INC RY
aMI TIMERR
JMP (R2)
TIMERR: TYPE,E.TIMOV
HLT
INP JSCPRDR
.=TIMER+2Y4

988, O T

BNE
JMP

#0SC, MR(

T;NEé

(R2) .

'IHER§R3) WHEN R3

=+24 (PREV E E) .
+BRANCH IF CURRENT STARTE = *!°

;BRANCH IF CURRENT STATE IS °
:30 INCREMENT TIME
RETURN TO TEST

;NEGRTE PREV STATE INDICATOR
INCREHENT "TICK® COuUNT
:BRANCH ON OVERFLOMW

:RETURN TO TEST

:TYPE 'TIMER OVERFLOWED'
‘REPORT HARDWARE ERROR
sRETURN TO BEGINNING OF TEST

TRTE=
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D2TUGA.P1l  0B8-DEC-7& 12:38 TINFR SUBROUTINES
883 :SUBROUTINE TO CHECK TIME RECORDED BY SUBTEST.
884 :THIS SUBROUTINE COMPUTES THE ARCTURL TIME (iN MICROSECONDS) ANC CHECKS
88s :THAT THE TIME RECORDED BY THE SUBTEST IS CORRECT BY COMPARING THE TIME
886 :WITH THE HIGH LIMIT (STIMTBL(RO)) AND THE LOW LIMIT (STIMTBL+2(RC)).
ag7 :IF THE TIME IS OUT OF RANGE AN OUT OF RANGE ERROR TYPEQUT RESULTS.
889 : THE SUBROUTINE IS ENTERED WITH:
ggg : R4=TICK COUNT
831 [0OY4502 TIMOK:
(1) 004502 004767 1760S0 JSR PC, .SAVE +SAVE REGISTERS ON THE STARCK
832 004506 012700 000G?5 MOV #Sd. RO :GET TIME PER r:cx
833 004512 010401 MOV R4, Rl :GET TICKS COUNT
£94 (004514 005062 CLR R2' : CLERR SUMMING REL.STERS
gg; 003516 o0s003 1% 8LR 23 R2 MULT PLY TIM PER TICK
897 O0qZos gBEeds e Ry BV HEER Y cOLNE
898 004524 005301 DEC R1
895 004526 001374 BNE 18
3g? 004530 010246 MOV R2, - (SP) :DIVIDE COUNT BY 10.
902 004532 010346 MOV R3,-(SP)
903 004534 012746 000012 MOV s10. =(sp)
904 004540 004767 000262 JSR PC,D}vIDE
905 Q04S44 005726 15T (SP)+ : DISCARD REMAINDER
906 004546 012637 001012 MOV (SP)+, INATIME :STORE QUOTIENT
907 004552 113700 00:128 NOVB  %TSTAUM,RO :GET TEST
308 004556 006300 ASL RO
909 004560 006300 a5 RO
310 004562 023760 001012 201416 oMP A$ATIME, STIMTBL (RO) :CHECK THAT TIME IS WITHIN
911 004570 101004 8H] 2% ~ :LIMITS SPECIFIED
9]2 004572 023760 001012 001420 CMP J$ATIME, STIMTBL+2(RO}
913 00400 101001 BHI 3
914 004602 104401 2%: H_T+1 :CALL ERROR RCUTINE
915 004604 33:
(1) 004604 004767 175770 JSR PC, .RESTORE :RESTORE REGISTERS FROM THE STAZK
3%9 004610 000207 RTS PC : RETURN
9ig - SUBROUTINE TO CHECK INDIVIDUAL GAP TIMES (PRODUCED BY TSTO21)
919 : SUBROUTINE COMPUTES THE ACTURL TIME (IN MICROSECONDS) AND CHEZKS
920 : THAT THE GRP TIME RECORDED BY THE SUBTEST (TSTO21) BY COMPARING THE
CEN TIME WITH THE MAX LIMIT (GTIMTBL-GAPTBL(R1)) AND THE MIN LIMIT
922 s (GTIMTBL+2-GAPTBL(R!)).
922 CALL: MOV $TICK COUNT,RY :RY CONTRINS TICK COUNT
924 : MOVB  MGAP, J#GAP : LOCATION GAP CONTAINS GAP #
ggg ; JSR PC, GAPOK
327 004612 GAPOK:
(1 004612 004767 175740 ISR PC snvs :SAVE REGISTER on THE STACK
328 (00461 12700 000070 MOV 58 'GET TIME PER TICK
o mes o m o E e S esisres
351 88423& 88&883 (R R
932 004630 060002 1$: ADD RO, R2 :MULTIPLY TICK COUNT
933 (04632 005503 ADC R3 :BY TIME PER TIK
BO4E3Y 00S301 DEC R1

Q3+
3935 004836 001374 BNE 13
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0ZTUG-R TMO2/TUl6J DRIVE FUNCTION TIMER MACY1l 27(1006) 09-DEC-76 10:45 FAGE 2-12

DZTLGA.P11  0OB-DEC-7& 12:38 TIMER SUBROUTINES
93g
937 [DO46Y0 010246 MOV R2,-(SP) :DIVIDE TIME BY 10.
438 004642 010346 MOV R3’-(5P)
939 (04644 012746 000012 MOV £10. -(5P)
940 (004650 004767 000152 ISR PC,DivIDE
94] 004654 005726 157 (SP)+ :DISCARD REMAINDER
Q42 (004656 012637 001012 MOV (SP)+, 8ATIME :STORE QUOTIENT
943 004662 113703 001120 MOVB  J¥GAP.R3 :GET GAP #
944 004666 006303 ASL R3 'MULTPLY BY 4
945 004670 006303 ASL R3 :TO GET AT TABLE ENTRY
946 004672 023763 001012 001572 CMP A$ATIME, GTIMTBL(R3) :CHECK TIME (MAX)
947 004700 101004 BHI 2%
948 004702 023763 001012 001574 CMP JSATIME,GTIMTBL+2(R3)  ;CHECK TIME (MIN)
949 004710 101002 BHI 3
950 004712 104402 2%: HLT+2 :REPORT OUT OF RANGE ERROR
951 004714 000406 BR 1008
352 DO4716 032777 000400 174054 3%: BIT nsuoa JSWR :BRANCH IF TIMES NOT WANTED
953 004724 001402 BEQ 1008
ggg 004786 004767 176214 JSR PC, OUTGAP - TYPE GAP TIMES
ach 004732 1008:
(1) 004732 004767 175642 JSR PC, .RESTCRE :RESTORE REGISTERS FROM THE STACK
ggg 004736 000207 RTS PC :RETURN TO TEST
959 .SBTTL DELAY SUBROUTINES
960 . THIS SUBROUTINE CAUSES R DELAY OF 350 MS.
361 004740 004767 177410 BELAY: JSR PC, TIMON
962 004744 010246 MOV R2’-(SP) -SAVE R2 ON THE STACK
gga ggzggg 012702 004758 5 MOV 828, R2 :SET RETURN ADDRESS FOR TIMER
{1) 004752 000163 004444 Imp TIMER(R3) GO TO TIMER & RETURN VIA R2
965 004756 032704 004000 28: BIT #4000, RY
96€ 004762 Q01773 BEQ 18
9657 004764 012602 MOV (SP)+,R2 :RESTORE R2
ggg 004766 000207 RTS PC
370 : THIS SUBROUTINE ALLOWS A CALLER SPECIFIED DELAY (UP TO BSMS.)
971 ‘CALL: MOV DELAY TIMS,DELTIM :LOAD DELAY TIME (IN US)
972 : JSR PC, DELAYV
973 004770 005767 174120 BELAYV: TST DELTIN :BRANCH IF QO DELAY
974 004774 001413 BEG 3§
97 004776 004767 177352 JSR PC, TIMON : TURN TIMER ON
976 005002 010246 MOV R2' -(SP) :SAVE R2 ON THE STACK
g;g 8828?3 012702 005014 s MOV 124, R2 :SET RETURN ADGRESS FROM TIMER
(1) 005010 000163 004444 IMP TIMER(R3) :GO TO TIMER 8 RETURN VIA R2
979 (05014 023704 001114 z3: CMP J8DELTIM, RY
980 005020 101373 BH]I 1$
98] 005022 012602 MOV (SP)+,R2 :RESTORE R2
ggg 005024 000207 3%: RTS PC
984 .SBTTL DIVIDE SUBROUTINE
985 : THIS SUBROUTINE DIVIDES A DOUBLE PRECISION # AND RETURNS THE RESULT
99¢ .TO THE CALLER ON THE STACK. BOTH DIVIDEND & DIVISOR MUST BE POSITIVE.
Qg7 sCALL: MOV LERST SIGNIFICANT HALF DIVIDEND,-(SP)

988 ; MOV #MOST SIGNIFICANT HALF DIVIDEND,-(SP)

©
(g8}
D
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DZTUGR.P!1  0B-DEC-76 12:38 DIVIDE SUBROUTINE SEG 00EC
989 . MOV #DIVISOR, - (SP)
499 : JSR PC,DIVIDE
§9] :RETURN
952 : (SP)=REMAINDER ON STACK
gga : 2(SP)=QUOTIENT
ggg :NOTE: THIS SUBROUTINE DESTROYS PREVIOUS CONTENTS OF RO,R1,R2 8 R3.
3% 002030 013746 QQOQ2 DIV O 17 -5 28T 1 TERATION. COUNT
1274 MOV
999 (0S034 016601 880815 ngv tSP) 3 EET LSH DIV DENB
iuoo 0050:5 015200 888852 nog 1?&3?’&50 :GET MSH DIVIDEND
1305 032844 BhesRs NEe  Be L OIVEROR e e
1003 005052 000241 cLC :CLEAR 'C’ BIT IN PSW
1004 DODSOS4 000405 BR 2%
1005 005056 006100 18: ROL RO -ROTATE MSH DIVIDEND
1006 0050e0 010003 MOV RO, R3 *SAVE IN R3
1007 005062 060203 ADD R2,R3 : SUBTRACT DIVISOR FROM MSH DIVIDEND
1008 005064 103001 BCC 28 :BRANCH IF DIVIDEND > DIVISCR
1009 005066 010300 MOV R3, RO :SAVE REMAINDER IN RO
1010 005070 006101 28: ROL Rl :ROTATE LSH DIVIDEND
1011 005072 005316 DEC (SP) : DECREMENT ITERATION COUNT
1012 005074 001370 BNE 18
1013 005076 005726 157 (SP)* :POP ITERATION COUNTER
1014 DOS100 005726 15T (SP)+ :POP SIGN CORRECTICN
1015 005:102 O0ID166 0OO0QOB MOV R1,6(SP) : PUSH REMAINDER ON STACK
1016 CJ5106 010066 00000 MOV RO 4(SP) :PUSH QUOTIENT ONTC STACK
1017 005112 012616 . MOV (SP)+, \SP;
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OZTUGR.P11  0B-DEC-75 12:38 DIVIDE SUBROUTINE
}853 005114 000207 RTS PC
1021 . .SBTTL DRIVE SUBROUTINES
1022 : SUBROUTINE TO CHECK IF DRIVE IS AVAILABLE
1023 :CALL: MOVB  DRIVES, DRVNUM
1024 ; ISR PC, DRVAVA
1025 RETURN: ¢V BIT SET IF NOT AVARILABLE
1052 005116 113765 001004 0OOCIC ORVAVA: MOVB  @KDRVNUM,GS2(RS) -LOAD DRIVE #
1027 005124 032765 040000 000026 BIT $TAP, DT (RS) :CHECK IF rnps UNIT
1028 00S132 001003 BNE 1$
1629 005134 004767 000034 JSR PC,RHINIT
1030 00Si%0 000262 SEV :SET *V’ TO IND NOT AVAIL
iggé 005142 000207 18: RTS PC * RETURN
1033 anourxns TO CHECK IF TUl& SLAVE IS AVAILABLE FOR TEST
1834 EH E?vs ', acbﬁvnun 55 8 BRIVE % VIA DRVNUM
1035 ; nove SLAVE #, 9¥SLVNUM gans $ VIR SLVNUM
1036 ISR PC, SLVAYA anL BROUTINE
1037 00SI44 113765 001004 ONOOI0 SLVAVA: MOVB asbnvnun CS2(RS} : LOAD onxve 8
1038 005152 113765 001005 000032 MOVB  @8SLVNUM TC(RS) :AND SLAVE
1039 005160 032765 002000 000026 BIT #SPR, DT (RS) 'BRANCH IF SLﬂVE PRESENT
1040 00Sie6 001001 8NE 1§
1041 005170 000262 SEV :SET 'V’ TO INDICATE NO SLAVE
1835 005172 000207 18: RTS PC
1044 :SUBROUTINE TO INITIARLIZE RH CONTROLLER
i83§ :CALL: JSR PC,RHINIT
1047 005174 012765 00004C 000010 RHINIT: MOV #40,CS2(RS)
1048 00S202 113765 001004 000GL0 MOVB auohvnun CS2(R5}
1049 005210 005046 CLR -(SP)
1080 005212 113716 001005 MOVB  2¥SLVNUM, (5P)
1051 005216 012666 000032 MOY (SP)+, TCLRS) :LOAD SLAVE # INTO TC RES
1062 005222 052765 000300 000032 BIS $NORMI 1, TC(RS)
igga 005230 000207 RTS PC
1085 .SUBROUTINE TO WRIT FOR DRIVE READY (DRY)
1056 005232 005027 URITRDY:CLR (PC)+ :CLEAR WRIT TIMER
1057 00S234 000000 WAITTIM: .MORD O
1088 005236 105765 000012 18: 7578 DS(RS) sWAIT FOR READY TO SET
1059 005242 100406 BMI 2%
1060 005244 005267 177784 INC WAITTIM - INCREMENT WAIT TIMER
1061 005250 001372 BNE 19 :BRANCH IF TIME HAS NOT EXPIRED
1062 005252 000004 014275 TYPE,E. TIMEXP :TYPE *TIME EXPIRED WAITING FOR RDY'
1063 005256 000425 BR 39§ :TAKE ERROR EXIT
1064 00S260 032765 002000 000012 2%: BIT $£0T,DS(RS) :CHECK FOR END OF TAPE
1065 005266 001415 BEQ 3 ‘BRANCH IF NG EOT
1066 005270 000004 013330 TYPE, M. NQM
1067 00S274 000004 013657 TYPE M.EQT : TYPE 'END OF TAPE'
1068 005300 004767 000032 JSR PC, .REWIND *REWIND SLAVE
(17 005304 102412 BVS 99% :BRANCH IF ERROR ON REWIND
1069 005306 004767 000106 ISR PC.WRITE ;WRITE A RECORD
1070 008312 005215 INC (RS) 'SET "GO’ BIT
1071 00S3I4 004767 177712 ISR PC.WAITRDY 'WAIT FOR READY
1072 005320 (000404 . BR 994 : TAKE ERROR EXIT
1073 00S322 032765 040000 000CiZ  3%: BIT 8ERR, DS(RS) :CHECK ERROR EXIT

SEG 00s!



NO4Y

0Z°UG-A TMO2-TU16J ORIVE FUNCTION TIMER MACY1l 27(1006) 09-DEC-7& 10:45 FAGE 3-!
OZTUGR.P1L 08-DEC-7& 12:38 DRIVE SUBROUTINES Seq 00s2

1074 005330 0CIi401 BEQ 100%
1076 00S332 00026e 93§ SEV
107 00S334 0300e2C? 1008: RTS PC



JDZTUG-R TMO2/TUL6J DRIVE FUNCTION TIMER MACY1l 27(1006)

OZTUGAK.PLL

1279
108C

08-DEC-76 12:38

BOS

09-DEC-76 10:4S PARGE 4

DRIVE SUBROUTINES

; SUBROUTINE TO REWIND A UNTT (DRIVE/SLAVE COMBINATION)

: CALL

MOovB

DRIVE #,asuRVNUM

SEG O0E2

]

————

- —— - -
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0ZTUG-A TMO2/TU1BJ DRIVE FUNCTION TIMER MACY1l 27(1006) 09-DEC-76 10:45 PAGE 7
DZTUGA.P11  08-DEC-76 12:38 DRIVE SUBROUTINES SEG 00S4
1084 ; MOVE  SLAVE ¥, J#SLVNUM
1085 : JSR PC, .REWIND
1086 ! SUBROUTINE RETURNS TO CALLER WITH SELECTED SLAVE AT 'BOT’, & 'V’ SET IF
1087 AN ERROR OCCURS.

cas
1088 0CE33% 004767 177632 .REWIND:JSR PC.RHINIT s INITIALIZE CONTROLLER
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00S342
005346
005350
005352

0os400

005402
005410
005412
00S414
005416

00sS420
005424
005426
005430
005432
005434

005436
005442
00544y
005446
005450
gos4s2

005454
005460
00s462
00S464
005466
0os470

00sS472
00sseo
00SS04
g0esia

COstle

08-DEC-76 12:38

004367
000000
000000
000000

000767

032765
001374
000401
Q00262
00c207

004367
015702
177600
177400
000060
000207

0C4337
015702
177600
177400
0CC070
000207

004367
016302
177600
177400
000076
000207

012765
0i271<S
004767
000207

O0K7e7

000206

000002

040000

020000

000133

005554

000074

177777
000031
177522

177702

0ooole
000012

000012

00000t

DOS

09-CEC-76 10:45 PAGE 10

ORIVE SUBROUTINES

TO WRITE 25E. WORD RECORD

wn
m
R
)
o
un
n

;GO TO TM COMMAND SUBROUTINE
:BUS ADDRESS (NOT USED)

: WORD COUNT_(NOT USED)

s FRAME COUNT (NOT USED)
RENIND COMMAND

:SET "GO’ BIT

;BRANCH IF 'BOT' SET

; CHECK ERROR BIT
sBRANCH IF ERROR BIT SET

;WAIT FOR TAPE MOTION TC STOP

:GO TO TM COMMAND SUBROUTINE
;BUS_ADDRESS

:WORD COUNT

: FRAME COUNT

:WRITE FORWARD CCMMAND

;ADDRESS OF READ BUFFER
:2'S COMPLEMENT OF WORD CIUNT
:2'5 COMPLEMENT OF FRAME COUNT

;READ FORWARD COMMAND

;ADDRESS OF RERD REVERSE BUFFER
:2'S COMPLEMENT OF WORD COUNT
:2'S COMPLEMENT OF FRAME COUNT
R‘QD REVERSE COMMANC

;LORD RECORD COUNT
:L0AD COMMAND
:WAIT FOR RERDY

ISR R3, TMCMD
JWORD O
JWORD O
.WORD O
.WORD  RWD
INC (RS)
18: BIT 80T, DS(RS)
BNE 2%
BIT $ERR, DS(RS)
BNE 99§
BR 18
2%: BIT $P1P,DS(RS)
BNE 2%
BR 1008
99 . SEV
1008: RTS PC
: SUBROUTINE
:CALL: JSR PC,WRITE
WRITE: JSR R3, TMCMD
_WORD  WTBUF
"WORD  WROCNT
"WORD  FRMCNT
.WORD  WFWD
RTS PC
. SUBROUTINE TO RERD A 256. WORD RECORD.
:CALL: JSR ,RERD
RERD:  JSR R3, a8 TMCMD
_WORD  ROBUF
.WORD  WRDCNT
.WORD  FRMCNT
.WORD  RDFWD
RTS PC
;SUBROUTINE 7O INITIATE READ REVERSE COMMAND
:CALL: JSR PC,REVRD
hsvno: JSR R3, TMCMD
.WMORD  RDBUF+256.
.MORD  WROCNT
"WORD  FRMCNT
.WORD  RDREV
RTS PC
- SUBROUTINE TO spnce ronunno 1 RECORC
PLHDSPC: MOV RS
MOV sspéruo+1 (RS)
JSR PC, WAITRDY
RTS pC’

: RETURN

; SUBROUTINE TO WRITE A RECORD AND BACK SPRCE OVER THE RECORD.

{RT.BK: JSR

PC,UWRITE

:WRITE THE RECCRD
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DZTUG-R TMO2/TUl6J DRIVE FUNCTION TIMER MACY1l 27(1006) 09-DEC-76 10:45 FPAGE 10-1
DZTUGR 12:38

GR.P11  08-DEC-78 DRIVE SUBROUTINES SEQ 0OSE
005516 005215 INC (RS) :SET ‘GO° BIT
005520 004767 177506 JSR PC, WAITRDY
005524 102412 8vsS 2%
005526 012765 177777 000006 MOV #-1 FC(RS) -LOAD RECORD COUNT
005534 012715 000033 MOV #SPLREV+1, (RS) :LOAD COMMAND
005540 004767 177466 JSR PC, WAITRDY
005544 102402 BVS 23
005546 004767 177166 18: JSR PC,DELAY WAIT FOR TAPE MOTION TO STCP
005552 000207 28: RTS PC

: SUBROUTINE TO LOAD A COMMAND
:CALL: JSR R3, TMCMD

: .WORD  BUS ADDRESS

: "WORD  WORD COUNT (2'S COMPLEMENT)
; "WORD  FRAME COUNT (2°S COMPLEMENT)
; .WORD  COMMAND

00SSS4 012365 OCCO04 TMCMD: MOV (R3)+,BR(RS) ;LORD BUS RDDRESS
00SS60 012365 000002 MOV (R3)+,WC(RS) ; LORD WORD COUNT
COSSe4 Q012365 000006 MOV (R3)+,FC(RS) ;LORD FRAME COUNT
00SS70 012315 MOV (R3)+, (RS) ; LORD COMMAND
0058572 000203 RTS R3 ; RETURN

;SUEROUTINESTgTPRINT TUle SERIAL NUMBER

D000 00 0 000 00 000000 M 000 G0D “ NNN N NN OO oo o O Uy v £
\Jmm;wmwcmm\:mmxmmnommwmmmehomm\:mmxwmwomm\:gmzmg'—gm

0OSS74 016503 000030 SNPT: . MOV SN(RS),R3 \
005600 012701 001144 MOV 200IGItS RI
00S604 000303 SWAB  R3
005606 006003 ROR R3 v
005610 006003 ROR R3
00Sel2 006003 ROR R3
00S614 606003 ROR R3 :GET FIRST DIGIT
005616 042703 177760 BIC £177760.R3
005622 052703 000260 BIS £260,R3
00Se26 110321 MOVB  R3,(Rl)+ FILL FIRST DIGIT
00Se30 016503 000030 MOV SNERS),R3
005634 (000303 SWAB  R3
005636 042703 177760 BIC $177760.R3
0CSe42 052703 000260 BIS 260, R3
00SedE 110321 MOVB  R3, (Rl)+ :GET SECOND DIGIT
005650 016503 000030 MOV SNIRS).R3
005654 006003 ROR R3
005656 006003 ROR R3
00Se60 006CO3 ROR R3
00See2 (006003 ROR R3
00S664 042702 177760 BIC 177760, R3
005672 052703 000260 BIS #260,R3
005674 110321 MOVB  R3, (Rl1)+ :GET THIRD DIGIT
98 (05676 016503 000030 MOV SNtRS) . R3
1199 005702 042703 177760 BIC 2177760, R3
1200 005706 052703 000260 BIS #260, R3
1201 005712 110321 MOVB  R3, (Rl)+ +GET FOURTH DIGIT
1202 005714 105011 CLRB (R])
12C3 00S716 000004 001144 TYPE,0DIGITS : TYPE SERIAL NUMBER
1204 (005722 000207 RTS PC : RETURN

- -
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CZTUG-R TMO2-/TUl6J DRIVE FUNCTION TIMER MACY1l 27(1006) 09-DEC-76 10:45 FARGE 10-2

DZTUGA.P11  0B-DEC-76 12:38 DRIVE SUBROUTINES SEQ 00S?
1205
1208 .SBTTL PROGRAM INITIALIZATION
led7 005724 012706 000600 INIT: MOV~ #STKPTR,SP ;SET STACK PTR
1209 005730 013746 000006 SUSWR: MOV a#B,-(SP) ;SAVE VECTORS
121C 005734 013746 000004 MOV a4, -(SP)
1211 005740 0i2737 005760 00OOCH mov  #61$ 3wy :SET UP FOR TIMEOUT
1212 005746 022777 177777 173024 CMP  #-1,dSWR ;REFERENCE HARDWARE SWITCH REGISTER
1213 005754 001402 BEQ  B0S
1214 005756 000404 BR 623
1215 005760 (022626 61§:  CMP (SP)+, (SP)+ ;ADJUST STACK
1216 005762 012767 000176 173010 &0%:  Mov  wSWrEd, SWR tPOINT T0 SOFTWARE SWITCH REG
1217 005770 013637 0OCOOY 623: MOV (SP)+,amd tRESTORE VECTORS
1218 005774 012637 000006 MOV (SP)+:3¥6
1213 006000 022737 000176 001000 CMP  #SWREG,JaSWR
1220 008006 001002 BNE &4
1221 006010 004767 174014 JSR  PC,CNTLY
1222 006014 105037 QCLI2Y B48:  CLRB  #PRGFLG :CLEAR PROGRAM FLAG
1223 006020 108037 0G1121 CLRE  QITCNT :CLEAR ITERATION COUNT
1224 006024 105037 001122 CLRE  @#TSTNUM :SET TEST # 0
1225 006030 105037 001123 CLRE  Q@8ERFLG :CLEAR ERROR FLAG
1226 006034 105067 173070 CLRE  ASFLG :CLEAR ASK FLAG
1227 006040 012737 000006 0ODCOY MOV ®ERRVEC+2, J8ERRVEC
1228 006046 012737 000002 000006 MOV MRTI, I8ERRVEC+2 :CHECK IF *LP* IS AVAILABLE
1229 006054 005037 001264 2§: CLR__ ISINBUF
1230 005060 0ODOQ4 001374 TYPE, CRLF
1231 006064 000004 013330 TYPE, . NAM :TYPE TITLE )
1232 006070 000004 013377 TYPE, I.REG ;ASK USER TO TYPE CONT BRSE ADRS
1233 006074 004767 175374 ISR "7TPC, . INPUT {GET USER INPUT
1234 006I00 004767 175154 ug: JSR  PC,CNVTAO : CONVERT ASCII TO OCTAL
1235 006104 013737 001116 0C!01C MOV @s0CTALD, 3#TMBASE ;SET NEW ADDRESS
le3p DOblI2 013705 001010 c§: MOV @WTMBASE,RS
1238 ;ROUTINE TO CHECK IF CONTROLLER (RHil) IS AVAILARBLE
12339 006116 00026l SEC :SET 'C’ IN PSW )
1240 Q06120 0CS715 15T (RS) ;BRANCH IF CONTROLLER AVAIL
1241 006122 103003 BCC &S
1242 (00Bl24 000004 01371 TYPE, E. NCON

1243 006130 O0O0E75 BR INIT --
1244 00e132 012737 00385C 002004 &8: MCV SsERRTRP, 38ERRVEC :SET ERROR TRRP VECTCR
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PROGRAM INITIALIZATION

10:45 PAGE 10-3

s246 i ROUTINE TO GET 5"22 DEIV‘S USER CESIRES TO TEST

1247 006140 105037 00ile3

BRIVES: CLRB
1248 006!84 012701 001154 MOV

¥DRVTBL Rl
4,R0

;CLERAR ERROR FLAG
MQRK QLL ORIVES AS NCT “C

1249 006150 012700 000704 MOV 8 'BE TESTED. A 'Q’ INDICATES
i250 006154 00Sc2! 18: CLR (R1)+ :THAT A DRIVE IS NCT TC BE
125! 706156 005300 DEC RO : TESTED
1252 026160 001375 BNE
1283 006162 000004 013444 TYPE, 1. onvs
1254 006166 004767 175302 JSR PC, . INPUT :GET USER INPUT
1255 006172 012700 GO.1264 MOV $INBUF RO
1256 006176 122710 00010! CMPB  #’R, (RY) :AN "A’ SPECIFIES ALL
1257 006202 001013 BNE 3 :DRIVES TO BE TESTED
5 e pm L o B Soa R I RS
12 1 12701 116y "
1260 006214 012700 000004 MOV tA ‘-1’ INDICATES THRT A DRIVE
1261 00220 012721 177777 2%: MOV a-i,(R1)+ :1S TO BE TESTED
5 pe 8
}Sgg 006230 000417 BR CHKDRV :GO CHECK DRIVE AVAILABILITY
1266 ) .GET USER SELECTED onxvss AND MARK EACH ORIVE SELECTED TO BE TESTEC
1267 006232 122710 0ODOIS 33 CMPB  #CR, (RO}
1268 006236 001414 BEQ CHKDRV
1269 006240 121027 000054 CMPB  (RO),w’, :CHECK IF 'COMMA®
1270 006244 001001 BNE 4§ e
1271 006246 105720 TSTB  (RO)+ :STEP PTR PAST 'CJMMA
1272 006250 112001 4§: MOVE  (RO)+,Rl
1273 006252 Q42701 177770 BIC 177? 0,R!
1274 006256 112761 177777 001154 MOVB 1 DRVIBL.RI)
1275 006264 000240 NOP
ig;; 006266 000761 BR 33
1278 -ASCERTAIN THAT DRIVES (TMO2'S) spsczrfso ARE AVAILABLE .
1279 006270 005000 LHKDRV: CLR RO . A 0/-1_INDICATES_THAT TrE_
1280 006272 105760 00115 18: 1ST8  DRVTBL(RO: ‘DRIVE 1§ NCT-IS TC BE TESTEC
1281 006276 001005 BNE 3%
1282 006300 005200 2%: INC RO
1283 006302 122700 00000 CMPB  #8..RO
1284 006306 001371 BNE 18
1265 006310 00042l BR 4§
oo g omm v T Ranmw L F
#DR! /AL
1282 006322 102366 BVC 2% ""BIT SET INDILQTES NJT Aval.
1289 00e324 000004 013763 TYPE, E.NDRV B
1290 006330 116037 001132 Cl40!S MOVB' ~ DIGTRB(RO),IsE.NAVA :SET DRIVE % IN MESSAGE
1291 006336 000CO4 0I40IS TYPE,E.NAVA o . )
1292 00e342 110637 00!123 MOVB' ~ SP,asERFL3 :SET 'ERROR‘ FLAG
1293 006346 105060 001154 CLRE  DRVTBL(RD) :MARK DRIVE UNAVAILABLE
1294 (006352 000752 BR 2% ;CHECK NEXT DRIVE
129t 006354 105737 001123 4§ TSTB  S#ERFLG 30 GET SLAVES IF NO ERRCR
129e 00e360 001403 BEQ SLAVES
1297 0063b2 105737 001124 TSTB  @#PRGFLG :ASK USER TO RETYPE DRIVES If
}ggg 006366 0016EM 8EQ DRIVES t*ALL® NOT SPECIFIED
1290 -ROUTINE TO GET S.LAVES (TULE'S) JSER DESIRES T TEST

&LAV"S: CLRB

2. C0e370 10BCR7 Clli2d

JNERFLG :cLEAR "ERRIR™ FLma

SE§ CQee
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006374
006400
006404
006406
006410
0g&412
026414
006420
006424
006426
006432
006434
006440
00g442

00644M
006450
006452
006456
00B46H4
006470
006474
006500
006504
006506
006512
006516
006522
006526
006530
006532
006536

006540
006544
006546
006552
006554
006556
006560
0065SE4
006566
006572

006574
006576
006600
Q06604
006610
goeele
00eb 14
006620
00eE2y4
CCeeect

012701
012700
00s02l
00S300
001375
005000
012701
105760
001007
062701
005200
122700
001367
000454

105737
00102C
110067
116037
000004
004767
012703
122710
001015
110637
012701
012700
012721
005300
001374
105737
0c1016

122713
001730
121327
001001
105723
112304
042704
0e0104
112714
000762

00s000
005001
012702
105760
001007
005200
062702
022700
001367
000434

001164
000040

001164
001154

000013
00Ca!10

0Clled

172326
001132
013506
175000

001264
000101

00lle4
001164

0003040
177777

001124
000915

0N00sY

177770
17777

001164
001154

00001
0000!

20

013825

HOS

09-DEC-76 10:Y5 FAGE 10-4

PROGRAM INITIALIZATION

MOV #SLVTBL.RI :MARK ALL SLAYES (B4.) AS NCT
MOV #32. RO :TO BE TESTED.A O INDICATES THAT
18: CLR (R1)+ +A DRIVE'S SLAVE IS NOT TC BE
DEC RO ' TESTED
BNE 1§
CLR RO R0 = DRIVE ® FOR SLAVES
MOV #SLVTBL . R1 :R1 POINTS 10 DRIVE'S SLAVE
2§ : TSTB  DRVTBL(RO! :IF DRIVE IS 10 BE TESTED
BNE g :G0 TO 4§ OTHERWISE
33: ADD 8. .R1 :STEP SLAVE PTR T0 NEXT DRIVE'S
INC RO :SLAVES AND INCREMENT DRIVE &
CMPB  #8.,RO :CHECK ALL DRIVES
BNE 2§ :AND WHEN ALL DRIVES CHECKED
BR CHKSLV 1GO CHMECK SLAVE AVAILABILITY
4$: TSTB  J#PRGFLG :BRANCH If USEP SELECTED AL.
BNE 53 :DRIVES
MOVB  RO,DRVNUM *GET DRIVE #
MOVE  DIGTAB(RO),3sI.DRY : PREPARE USER ACTION MESSASE
TYPE, 1. SLVS
JSR INPUT :GET USER INPUT
MOV cxhsur R3 :SET PTR TO USER INPUT
CMPB  #’R, (RD) :BRANCH IF USER DOES NOT WANT
BNE 78 :7ALL’ SLAVES
MOVE  SP,a#PRGFLG :SET 'ALL’ INDICATOR
5§ MOV #SCVTBL,RI :MARK ALL SLAVES FOR ALL
MOV $32. RO’ :DRIVES AS TO BE TESTED
63: MOV s-1, {RD)+
DEC RO
BNE 3
TSTB  J#PRGFLG :BRANCH IF ALL WRS SELECTED
BNE CHKSLY
7%: CMPB  #CR. (R3) :GET USER SELECTED SLAVES FOR
BEG 33 :DRIVE
CMPB  (R3).n", :STEP PTR PAST 'COMMA"
BNE 8%
TSTB  (R3)+ A
8%: MOVB  (R3)+,RY :AND MARK SELECED S.AVE
BIC 2177720, R4 RS T0 BE TESTED
ADD R, RY
rove -1, (Rw
BR 75
-ASCERTAIN THAT SLAVES (TUlE&'S) SELECTED ARE AVAILABLE
EHKSLY: CLR RO :RO WILL cournxn THE DRIVE #
CLR Rl :AND RI THE SLAVE
MOV #SLVTBL,R2 :SET PTR TO SLAVE TRBLE
18: TSTB  DRVTBL{RD} +BRANCH IF DRIVE SELECTECD
BNE 33 :3 AVAILABLE FOR TEST
2%: INC RO : INCREMENT DRIVE #
ADD #8. R2 :STEP SLAVE PTR 70 NEXT DRIVE'S
CMP %8. RO tSLAVES. BRANCH TO 13 IF NCT L.
Sgs g§ :DRIVES CHECKED OTHERWISE EXI”
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1358
1359
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006630
006632
006634
006636
006640
0Ceb4e
026646
006650

006652
006656
006662
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00EE70
006676
006704
006710

886714
6716
006720
00&724
006726

006732
006734

006742
006746
006752
006760

0CE764
Joe770
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005001

022701
001371
000760

110037
110137
004737
102363

000004
110637

bo5%4

105737
001403
105737
QC151E
012737

108037
105037
012737
105037

000CID

200

Q000 OO0
O—00

e (WJr—=p-a UNir—p—-
— = =00
nNNWW L0000
W=~ U

a011e3
gol124
003650
001004
00100S
001164
0011as

001004
0C1335

000204

CC1G36

105

09-DEC-76 10:8%5 FAGE 10-5

PROGRAM INITIALIZATION

3§: CLR R} :SET SLAVE # C A
43: TSTB  (R2) :BRANCH IF DRIVE S SLAVE IS SEL-
BNE 6% :ECTED FOR TEST
5%: INC Rl : INCREMENT SLAVE #
INC R2 :STEP PTR 10 NEXT SLAVE
CMP %8. Rl :G0 TO 4§ IF ALL SLAVES NG~
BNE 4§ : CHECKED
BR 2§ *OTHERWISE GO TO 2% ABCVE
63: MGVB RO, 28DRVNUM :PASS DRIVE 3 SLAVE
MOV  RI.a#SLYNUM
JSR PC . 38SLVAVA nno CHECK IF AVAILABLE
BVC 5§ BIT SET ON RETJRN IND-
MOVE  DIGTAB(RO),ZsE.DRV xcnreg ERROR. PREPARE ERRJR
MOVB  DIGTRB(RI) . a2&E.NAVA
TYPE ,E.NSLV
MOVB  SP,a@8ERFLG :SET ERROR INDICATOR
CLRB cné :CLEAR SLAVE TABLE ENTRY
BR :GET NEXT SLAVE
73: TSTB  2%ERFLG :BRANCH IF NC ERROR
BEQ 100§
TSTE  2#PRGFLG -BRANCH IF NOT 'ALL’
BEG SLAVES :ASK USER TO RETYPE SLAVES
1008: MOV $ERRTRP, 28ERRVEC
: SCAN DIVE AND SLQVE TRBLE FOR DRIVE/SLAVE COMBINATION TO TEST
CLRB  a#DRV :SET DRIVE AND SLAVE # C
CLRB BISLVN n
MOV #SLVTBL, a4SLVPTR :SET PTR TO SLAVE TRBLE
CLRB  2#UNTFND :CLEAR 'UNIT FOUNG' INC.
BEGIN: MOVB  28DRYNUM,RO :3ET DRIVE #
MGVB  2#SLYNUM.RI tANC SLAVE &

SEG

=QeC



JOS

0ZTJUG-A TMO2-TULBJ DRIVE FUNCTICN TIMER MACYll 27(1006) 09-DEC-76 10:48 FRGE 12

CZTUGH.PLL 08-DEC-76 12:38 PROGRAM INITIALIZATION SEG 0Ce:
1394 006774 013702 001006 MoV JUSLVPTR Re :GET SLAVE PTR
1335 00700C 105760 001184 18$: 1578 DRVTBL RS ;BRANCH IF ORIVE AVAIL T3 TEST
=m0 s 8 s
4 ¢
1338 007010 062702 000010 RDD $8. ,R2 ‘AND STEP PTR T NEXT DRIVE'S
1338 007014 005200 cs: INC RO :SLAVES AND INCREMENT CRIVE #
1400 087016 022700 00001C chHP #8.,R0 SEXIT TEST_IF ALL DRIVES
1401 007022 001366 BNE 18 i CHECKED OTHERWISE CONTINUE
i:gg 007024 000137 012732 JMP JHEND ;SCAN FOR NEXT ’UNIT’
1404 007030 105712 38: TSTB (R2) ;BRANCH _IF SLAVE ON DRIVE IS
1405 007032 001007 BNE 4§ :AVAILABLE THERWISE STEP
1406 007034 005202 INC R2 PTR TO NEXT SLAYVE
1407 007036 005201 INC Rl : INCREMENT SLAVE #
1408 007040 122701 000010 CMPB 88.,Rl sUNTIL ALL SLAVES CHECKED
1409 007044 001371 BNE 3% :WHEN ALL SLAVES CHECKED
1410 007046 005001 CLR Rl ;SET SLAVE # N
i:%e 007050 000761 BR 4 :AND CONTINUE SCAN
1413 0070Se 110837 0Cilgs 43: MOVB SP., J#UNTFND : INDICATE THAT R "UNIT" IS FOUNC
is18 0070Se 1100637 001204 MCV8 R3J, J8DRVNUM :SE¥ DRIVE 3



DZTUG-A TMO2/TUlBJ DRIVE FUNCTION TIMER MACY1l 27(1006)

0ZTUGH.P1L

419
1420
1421

007062
007066

007072
007076
007100

007106
007112
007116
007122
007126
007132
007134
007140
007142
007146

007150
007154
007160
007164
007170
007174
007176
007202
007204
007210

007210
007216

007222
00?930
007236
007244
007252
007254
007262
007266
007272
007276
007304
007306
007312
007314
007320
007324
007330
007332

08-DEC-76 12:38

110137
010237

105737
001044
112767

105037
000004
074767
612703
122713
001406
122713
001354
111337
000420

105037
000004
004767
012703
122713
001405
122713
001362
111337

052737
000004
116037
116137
112737

001402
000137

00100S
001006

001130
000001

001124
013565
174352
001264
000060

000061
gClleM

Q01127
013626
174310
001264
000060

000061
001127

000100
014346
001132
001132

000071
010000

000067
014461
176302
014562
00733b

000006
o002
004444
001124

012764

172022

177560
014526
014540
014543
00002e

014543

0oi002

KOS

10:45 FRGE 16

09-DEC-76

PROGRAM INITIALIZATION

c3:

6%:

7%:
TYPHDR:

19:

MOVB  R1,3#SLVNUM :SET SLAVE #

MOV Re. JsSLVPTR :SAVE SLAVE PTR

TSTB  J8ASFLG

BNE 7$

MOVB  #1,ASFLS

CLRB  Q#PRGFLG : CLERR PROGRAM INDICATOR

TYPE, I.SKEW :ASK USER xr HE WANTS TG RUN SKEW TESTS
JSR PC, . INPUT GET USER INPUT

MOV #INBUF ,R3 :GET REPLY

CMPB  #'0, (RY) 'BRANCH IF ’NO’ (D)

BEQ 6%

CMPB  #'1, (R3) . CHECK IF 'YES’ (1)

BNE 5§ 'NEITHER SO_ASK AGAIN

MOVB  (R3),asPRGFLG  :SET INDICATOR

BR 73

CLRB aoNRzFLc CLEQR NRZ éngxcnron

TYPE, 1.NRZ K UScR RIVE 'NRZ' ONLY
JSR PC, . INPUT GET USER INPUT

MOV #INBUF ,R3 GET RePLY

ggga ;;0 (RY) :BRANCH IF ’NO’ (O)

CMPB  #'l, (R3) :CHECK IF ’YES' (1)

BNE 6% :ASK AGAIN IF NEITHER

MOVB  (R3),JsNRZFLG  ;SET INDICATOR

BIS 100, d4TKS -SET KEYBOARD IE BIT
TYPE,L.HDRL

MOVB' ~ DIGTAB(RO),34L.DRY -SET DRIVE #

MOVBE  DIGTAB(RI) asL.SLV :AND SLAVE #

MOVE  #'9. a2sL.CHAN :GET SLAVES CHANNEL TYPE
BIT #CH? DT (RS)

BEQ 13

MOVB  #'7,3sL.CHAN .SET 7 CHANNEL
TYPE,L.HOR2'

JSR PC,SNPT GO PRINT SERIAL NUMBER
TYPE,L.HDR3

MOV 87STOO01, J4SCPADR

MOV RS RO

ﬁge 3§th?0 :RO CONTAINS ADDRESS OF FC REG
ADD Rl CONTAINS ADDRESS OF DS RES
MOV lTIﬁER,RB :SET JUMP ADDRESS TO TIMER
TSTB  JPRGFLG :BRANCH IF NOT SKEW TESTS
BEQ 157001

IMP QUSKEWTST

:SET *SCOPE® ADDRESS FOR FIRST TEST

SEG Q0e2



LOS

DZTUG-R TMO2/TUL6J ORIVE FUNCTION TIMER MACY1l 27(1006) 0S-DEC-76
0ZTUGA.PLL 08-DEC-76 12:38 START OF TESTS

10:45 FRGE 16-!

1469 .SBTTL STQRT OF TESTS
147 92& - WRITE M BOT
1471 TH S YEST WILL nsncwos ACCELERATION DELAY REGUIRED TO
1472 :MOVE THE TAPE APPROXIMATELY SEVEN (7) INCHES FORWARD
i:?i :FROM DEAD STOP BEFORE STARTING TO TRANSFER DATA.
1475 . THIS TEST MEASURES TIME FROM 'GO’=1 TO ’'ACCL’=0.
i:;g 00;333 11573; gngogl ooi122  YsToOL: noze 01 IRTSTNUM :SET TE§TR§ PC oM TIMER
q -
147y 08730 BhGses 35093 SR 3s 'REwIND BEHINB Y
79 D073 Bowrer 176 B B e BRANCH é%%“??‘*c%ﬂnéﬁa"””
1 4767 1
tiad 833328 Bgu7e7 178928 1R B WK : §0RRETTER o
i:gé 007366 005215 INC (Ré) :SET GO’ BIT
1483 007370 00S76S 000032 18: 75T TC(RS) : BRANCH WHEN 'ACCL’=0
1484 007374 100002 BPL 2%
i:gg 007376 000163 004444 IMP TIMER(R3) :GO TC TIMER 8 RETJRN VIA R2
1487 007402 004767 175624 2%: ISR PC,WRITROY -WAIT FOR COMMAND TO FINISH
1488 007406 102403 BVS 934 :BRANCH IF ERROR
1489 007410 004767 175066 ISR PC, TIMOK :GO CHECK TIME
;490 007414 DOOMO1 BR 1008
1491 007416 104400 99%:  HLT
i:gg 007420 104000 i00§: SCOPE
149y : TEST 002 - WRITE START
1435 :THIS TST MERSLRES TIME FROM 'G0‘=1 70 "ACCL’=0.
1496 007422 112737 000002 001122 ts7002: “MOVE sa J¥TSTNUM :SET TEST # 2
1497 007430 004767 175764 ISR PC'WRITE t INITIATE NRITE COMMANC
1498 007434 012702 007446 MOV 21§ R2 :SET RETURN PC FROM TIMER
1499 007440 004767 174710 JSR PC. YIMON
}ggg 007444 005215 INC (RS) :SET GO’ BIT
1502 007446 005765 000032 18: ST TC(RS) : BRANCH WHEN *ACCL'=0
1503 007452 100002 BPL 2%
iggg 007454 000163 004444 IMP TIMER(R3) G0 TO TIMER 8 RETURN VIA R2
1506 007460 004767 175546 2%: JSR PC,WAITRDY :WAIT FOR READY
1507 007464 102403 BVS gad :BRANCH IF ERROR
1508 007466 004767 175010 JSR PC, TIMOK 30 CHECK TIME RECORDED
iggg 007472 00GH0! BR 1008 :EXIT VIA SCOPE
1S11 007474 104400 99%:  HLT :REPORT ERROR
f%ig 007476 104000 ‘ 1008: SCOPE
1514 - TEST 003- WRITE SHUTDOWN
1Ei5 : THIS TEST MEASURES TIME FROM °‘FC REG'=0 TO *SWDN’=l.
1516 007500 112737 000003 001122 1tSTOD3: MOVB  #3,asTSTNUM :SET TEST#3
1517 007506 004767 175706 ISR PC WRITE : INITIATE WRITE COMMANG
1518 007512 0DSelS INN (RS ;SET "GO’ BIT
1520 007514 005710 18: ST (RO) :BRANCH WHEN WRITING FINISHED
1621 007516 001404 BEG 2%
1522 007820 (032711 040000 BIT $ERR, (R1) sMONITOR ERROR BIT
1€23 (007524 001017 BNE Q3§

SEG (082



BZTUG-R TMO2/TU16J DRIVE FUNCTION TIMER MACY1l 27(1006)

CZTLGA. START OF TESTS

1524
15825
1526

(1)
1527
1528

1572
1573
1574

15875
157¢

P11
007526

007530
007530
007534
007536
QC7542
007544

007550
007554
007556
007562
007564
0075eb

007570
007576
007602

007604
007606
007610
007614
0C7616

007620
007624
007626
007632
007634

007636
007636
007642
007644
007650
007652

007656

007670

007e72
007674

007676
007704
007710
007712

007718

08-DEC-76 12:38

000772

004767
010702
032711
001002
000163

004767
102403
004767
000401
104400
1040C0

112737
004767
00sz215

005710
601404
032711
001025
000772

032711
001004
032711
0o1017
000771

004767
010702
032711
001402
006163

J04767
102403
004767
000401

104400
104000

112737
004767
102422
004767
012702

174620
000020
O0444Y
175456
174720

0COo004
175616

040000

000020
040000

174512
000020
00444Y
175350
174612

00000S
175426

175520
gcv730

28:

33:

4S:

93%:
1008:

s TEST 004 - WRITE SETTLEDOWN

BR

JSR
MoV
BIT
BNE
JMP

JSR
BvVS
JSR
BR
HLT
SCOPE

MOS

09-DEC-76 10:45 FAGE 16-2

1§

PC, TIMON
PC R
ugbwn (R1)
TIMER(R3)

PC$NRITRDY

99
PC. TIMOK
1008

; TURN TIMER ON
:LOAD RETURN PC FROM TIMER
BRRNCH WHEN DS <SDWN> SETS

;GO TO TIMER 8 RETURN VIR R2
;WARIT FOR RERDY

; GO CHECK TIME RECORDED
;REPORT ERROR

: THIS TEST MEASURES TIME FROM 'SWDN’=1 TO *SWON’=0.

00ll2e

1%:

23:

39%:

g3:

93%:
100%:

tsToou: Move
ISR

INC

TST
BEQ
BIT
BNE
BR

8IT
BNE
BIT
8NE
BR

JSR
MOV
BIT
BEQ
JMP

JSR
BVS
JSR
BR

HLT
SCCPE

84, J#TSTNUM

PC URITE
(RS)

(RO)

2%

$ERR, (R1)
99§

1$

#SDWN, (R1)
33

¥ERR, (R1)
993

2§

PC, TIMON
pC!R2
ssbun (R1)
13
TIMER(R3)

PC. WAITRDY
9g4

B¢, TIMOK
1008

; TEST 005 _- REARD FROM BOT

: THIS TEST MEASURES TIME FROM ’GO'=l TO
¥5, JRTSTNUM

ooi122 YsTo0s: ?gva

BVS
JSR
MoV

PC’ .REWIND
994"

PC, READ
#1d R2

;SET *GO* BIT
;BRANCH WHEN WRITING FINISHED
:CHECK ERROR BIT

;WAIT FOR ASSERTION OF 'SDWN’
;MONITOR ERROR BIT

; TURN TIMER ON
iSET RETURN PC FROM TIMER
; BRANCH WHEN SWDN CLEARS

;GO TO TIMER & RETURN VIR R2

;WAIT FOR RERDY

"ACCL’ =0.

;SET TEST #5

RENIND SLAVE
:BRANCH IF ERROR ON REWINC

:SET RETURN PC FROM TIMER



DZTUG-R TMO2/TU16J DRIVE FUNCTION TIMER MACY1l 27(1006)
08-DEC-76 12:38

DZTUGK

1877
1578
1579
1580
188!
1582
1583
1584
1585
1586
1587
1568
1589
1590
1591

o
0

St Pmst Pt Pt Pt Pt et Pt et et Pt et e
ooooooooco oo m
PO DU 1t pmt s s bt pt Pt et e e
— OO NMTNLEWN--O

Pt p—s = P P
oo
Mo
oL why

~

i

1631

——

oo

tonyr—
) ~—

.Pll

007722
0077¢k

007730
007734
007736

007742
00774
00775
007754

007756
007760

004767
005215

005765
100002
000163

004767

60240
0476

000401

104400
104000

112737
004767
68242

005215

005765
100002
000163

004767
102403
004767
0oc40l

104400
104000

112737
004767
102430
Q04767
005215

022710
001404
032711
001017
000771

004767
010702
032711
01002

174426

000032
004444
175264
174526

000006
175516

175434
010014
174342
000032
004444
175200

174442

000007
175432

175350

0004G0
040000

174242
000020

gol122

0otli2e

START OF TESTS

JSR
INC

1$: 1ST
BPL
JMP

2%: JSR

1é8
BR

99%: HLY
100%: SCOPE

NOS

09-0EC-76 10:9S5 PAGE 16-3

PC, TIMON ; TURN TIMER ON

(RS) 'SET G0’ BIT

ggtns) : BRANCH WHEN 'ACCL’ RESETS
TIMER(R3) ;G0 TO TIMER 8 RETURN VIA R2
PC, WAITRDY :WAIT FOR READY

93 - BRANCH gr ERR R

Tob;IMOK ' CHECK RECORDED TIME

i J9s 98B T RRCORES S ME FROM "GOzl To *ACCL’=D.

tsT00e: MovB
JSR
BVS
JSR
MOV
JSR
INC

18: TST
BPL
JMP

2%: JSR
BYS
JSR
BR

Qug. HLT
100%: SCOPE

86, JTSTNUM :SET TEST #6

ggsunr.ax WRITE A RECORD 8 BACK SPACE
PC, READ

#1$,R2 :SET RETURN PC FROM TIMER

PC, TIMON : TURN TIMER ON

(RS) :SET 'GO’ BIT

gg(RS) :BRANCH WHEN *ACCL' RESETS
TIMER(R3) :G0 TO TIMER & RETURN VIA R2
PC,WAITRDY

CET

PC, TIMOK

1008

; TEST 007 - READ SHUTDOWN
: THIS TEST MEASURES TIME FROM °"FC REG’=FRAME COUNT TO 'SKDN'=l.

tsTo07: MovB
JSR
BYS
JSR
INC

18$: cMP
BEG
BIT
BNE
BR

c3:
JSR
Mov
BIT
BNE

. %7 ,J¥TSTNUM ;SET _TEST #7
PC,WRT.BK ;WRITE A RECORD & BACK SPACE
99 :BRANCH IF ERROR
PC,READ

(RS) +SET *GO’ BIT

#-FRMCNT, (RO) ;WAIT FOR FRAME COUNT TO
c$ i= & OF FRAMES WRITTEN

$ERR, (R1) :MONITOR ERROR BIT
93§

i$ :

PC, TIMON s TURN TIMFR ON

PC’R2 *SET RETURN PC FROM TIMER
ggbun,(nxz :BOQNCH WHEN SCWN SETS

SEG 00eE



0ZTUG-R TMT2/TULlBJ DRIVE FUNCTICN TIMER MACY1l 27(100%)

DZTUGA

1632
1633
1634
1635
1636
1637
1638
1638
1640
1641
1642
1643
1644
1645
1646
1647
1648
1649
1650
1651
1652
1653
1654
1655
1656
1657
1658
1659
1660
1661
1662
1663

(1)
1664
1665
1666
1667
1668
1669
1670
1671
1672
1673
1674

P11

200

1675

1676
1677
1678
1679
1680

08-DEC-76 12:38

000163

004767
102403
004767
000401

104400
10400C

112737
012702
004767
102436
004767
00s21s

105711
100504
032711
001026
000772

032711
001004
032711
001017
000771

004767
032765
001402
000163

004767
102403
004767
000401

104400
104000

112737
012702
004767
005215
004767
j0edze
004787
004787

00444
175100
174342

000010
0.023¢
175326

175244

0400C0

000020
040000

174122
000020

004444
174760
174222

000011
010332
175114

174720

174420
175130

BO6 )

09-DEC-76 10:45 PAGE 16-4

START OF TESTS SEG COee

IMP TIMER(R3) :GO TO TIMER 8 RETURN VIA R2
3%: JSR PC,WAITROY

BVS 994

JSR PC, TIMOK

BR 1008
99%;  HLT : REPORT ERROR
1008: SCOPE

:TEST 010 - RERD SETTLEDOWN
: THIS TEST MEASUREC TIME FROM 'SWDN'=1 TO 'SWON’=0.

oo1122 tstolo: MOvB #10,3¥TSTNUM :SET TEST #19

MOV 48 R2 :SET RETURN PC FROM TIMER
JSR PC, WRT.BK :WRITE A RECORD 8 BACK SPACE
BVS 93§
JSR PC,READ
INC (F8) SET 'GO’ BIT

18: 1STB  (Rl) :WAIT FOR READY
BMI 2% :BRANCH WHEN SET
BIT 8ERR, (R1) :CHECK ERROR BIT
8NE 95§
BR i$

2%: gég ggoun,(ax) :WAIT FOR ASSERTION OF ‘SDWN’
BIT $ERR, (R1) :MONITOR ERROR BIT
BNE 99§
BR 2§

3%:
ISR PC, TIMON s TURN TIMER ON

005012  u4$: gég g%bHN,DS(RSJ :WAIT FOR NEGATION OF SDuN

IMP TIMER(R3) :GO TO TIMER 3 RETURN VIA R2

5§: ISR PC,WAITRDY
BVS CEL
JSR PC, TIMOK
BR 1008

93§:  HLT

100§: SCOPE

<JEST O11-RERC REVERSE START
: THIS TEST MEASURES TIME FROM °GO’'=l TO

*ACCL’=0.
001122 ¥STO11: MOVB  sI1,a8TSTNUM

MOV 18 R2 :SET RETURN PC FROM TIMER
JSR PC,WRITE : WRITE A RECORD

INC (RS) :SET "GO’ BIT

JSR PC, WRITRDY

Bvs 99§ A
ISR PC, DELAY :WRIT FOR TAPE MOTION 1O STCP
ISR PC,REVRD

- mw  amee —— - —— - —



CO6

O0ZTUG-R TMO2/TJ16J DRIVE FUNCTION TIMER MACY1l 27(1006) 09-DEC-76 10:4S PAGE 16-5

DZTUGA.P1l  0B8-DEC-76 12:38 START OF TESTS SEQ 2087

1687 010324 0QY767 174024 ISR PC, TIMON : TURN TIMER on
iggg 010330 00s2is INC (R$) :SET 'G0* BIT
1690 010332 005765 000032 18: 57 TC(RS) :BRANCH WHEN 'ACCL' = 0
itq] 010335 100002 PL 2%
1235 010390 000163 004444 MP TIMER(R3) :GO TO TIMER & RETURN VIA R2
%sqq oiuaqq 003357 174652 23: Jga chunxrnoy SRANCH 1F ERROR
1232 81 3?3 684729 174124 ?s& 33 TIMOK ’
637 01035 DOOYOI 8R 1008 N
1699 010360 104400 99§:  HLT
%;g? 010362 104000 1008:  SCOPE
1702 : TEST 012-READ REVERSE SHUTDOMWN
1703 :THIS TEST MEASURES TIME FROM 'FC REG' = FRAME COUNT TO 'SDWN’=1.
1704 010364 112737 0Co012 001122 tSTODl2: MOVB  #12,a#TSTNUM
1705 010372 012702 010442 MOV 835 R2 :SET RETURN PC FROM TIMER
1706 010376 004767 175016 JSR PC,WRITE ‘WRITE A RECORD
1707 010402 005215 INC (RS) :SET *GO’ BIT
1708 010404 004767 174622 JSR PC.WAITRDY
1709 0Qi0410 102427 BVS 994
1710 0I10412 004767 175036 ISR PC,REVRD
i711 DI0416 00215 INN (RS ;SET ’GO’ BIT

4
1713 010420 022710 000400 1%: CMP $-FRMCNT, (RO) :BRANCH WHEN FRAME COUNT
1714 DI0424 (01404 BEQ 2 := 8 OF RECORD WRITTEN
1715 010426 132711 040000 BIT 8ERR, (R1) :MONITOR ERROR BIT IN 'DS° REG
17i6 010432 001016 BNE 99§
%;%g G10434 000771 BR 18
1719 010436 2§:

(1) 010436 004767 173712 JSR PC, TIMON : TURN TIMER ON
1720 010442 022711 000020 33: BIT sSOWN, (R1) :BRANCH WHEN SOWN SETS
1721 010446 001002 BNE 4§
i;gg 010450 000163 004444 IMP rxnsntna) :GO TO TIMER 8 RETURN VIA R2
1724 010454 004767 174552 4g: ISR PC,WARITRDY :WAIT FOR READY
1725 010460 102403 8VS 994
1726 010462 004767 17401 JSR PC. TIMOK
i;gg 010466 000401 BR 100%
1729 010470 104400 99§ : HLT
i;g? 010472 104000 100§: SCOPE
1732 : TEST 013-READ REVERSE SETTLEDOWN
1733 : THIS TEST MEASURES TIME FROM ‘SOWN’=1 TO "SDWN’=0.

1734 010474 112737 000013 001122 YsT013: Move 013 I8TSTNUM
173¢ Gi10s02 (12702 010S6b MOV #48 | R2 :SET RETURN PC FROM TIMER
1736 010506 004767 174708 JSR PC URITE uRITE A RECORD
1737 019512 005215 INC (RS X ;SET GO* BIT

1738 010514 004767 174512 JSR PC WAITROY
1739 010520 102435 BYS 954

1740 010822 Q04767 17472& JSR PC,REVRD

1741 (010526 00S21S INC (F&) :SET 'G0' BIT



DO6

oZTUG-R TMO2/TUl6) DRIVE FUNCTION TIMER MQCYII E?(IOUE) 09-DEC-76 10:45 PAGE 16-b

CZToGAR.P11 08-DEC-78 12:239 START OF TESTS SEG OCee
WA T
1743 010530 105711 18: ISTB  (R1) : BRANCH WHEN
1744 010532 100404 BM] 2% : READY SETS
1745 010534 032711 040000 BIT 8ERR, (R1)
i745 010840 001025 BNE 99§
i;:g 010542 000772 BR 18
1749 010544 032711 000020 23: BIT 8SDWN, (R1)
1750 010550 001004 BNE 33
1751 010552 032711 040000 BIT $ERR, (R1)
1752 010556 001016 BNE 99§
%;ga 010560 000771 BR 2%
1755 010562 33:
(1) 010562 DO4767 173566 ISR PC, TIMON : TURN TIMER ON
1756 010866 032711 000022 4g: BIT #SOUN, (R1) :BRANCH WHEN SWON = 0O
1757 010572 001402 BEQ 13
{;gg 010574 000:63 OCH44Y IMP TIMER(R3) ;GO TO TIMER & RETURN VIA R2
1760 010600 004767 174426 5%: JSR PC,WAITRDY :WAIT FOR READY
1761 010604 102403 BVS 994
1762 010606 004767 173670 JSR PC, TIMOK
i;ga 0iD612 00040l BR 1003
1765 010614 104400 99%:  HLT
;;gg 010616 104000 . 1008: SCOPE
1
1768 .REWIND DRIVE
1763 010620 A:
(1) 010620 004767 174512 ISR PC, .REWIND :REWIND SLAVE
(1) 010624 102401 BVS 994 :BRANCH IF ERROR ON REWIND
1770 010626 102002 BVC 1008
1771 010630 104400 93%:  HLT
1772 010632 000772 BR A
};;3 010634 100%:
1775 : TEST 014-TURN AROUND DELAY (FORWARD-REVERSE)
1776 : THIS TEST MEASURES TIME FROM 'GO'=1 (RERD REVERSE) TO 'ACCL'=0
1777 010634 112737 000014 001122 *1STO14: MOVB 014 aursrnun
1778 0106842 012702 010674 ) MOV :SET RETURN PC FROM TIMER
1779 010646 004767 174546 JSR PC ﬁRITE *WRITE A RECORD
1780 010652 005215 INC (RS) :SET 'GO’ BIT
1781 010654 004767 174352 ISR PC WAITRDY
{;gg 010660 102420 BVS 994
1784 010662 004767 174566 18: JSR PC,REVRD :READ THE RECORD (REVERSE)
1785 010666 004767 173462 ISR PC ' TIMON :TURN TIMER ON
iggg 010672 005215 INC (RS) 'SET ’GO’ BIT
1788 010674 005765 000032 2%: ST TC(RS) <WAIT FOR "ACCL" = O
1789 010700 100002 BPL 33
i;gg 010702 000163 004444 IMP TIMER(R3) +GC TO TIMER 8 RETURN VIA R2
1792 010706 004767 174320 33: ISR PC,WAITRDY
1793 010712 102403 BYS 99¢
1794 C10714 004767 173862 JSR PC, TIMOK
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ZTUG-R TMO2/TU16J DRIVE FUNCTION TIMER MACY1l 27(1006) 09-DEC-76 10:4Y5 PAGE 16-7

0ZTJGA.P1l  08-DEC-76 12:38 START OF TESTS SEG 0082
i;gg 010720 000401 BR 1008
1797 010722 104400 99%:  HLT
;ggg 010724 104000 1008: SCOPE
4
180C ; TJEST 015- TURN AROUND DELRY (REVERSE-FORWARD)
1801 ' THIS TEST MEASURES TIME FROM 'GO’=1 (REARD) TO 'ACCL’=0.
1802 010726 11273 000015 001122 *%STOIS: MOVB  #15, 38TSTNUM
1803 010734 012702 011002 MOV 823 R2 :SET RETURN PC FROM TIMER
1804 010740 004767 17445Y4 JSR PC,WRITE NRITE A RECORD
1805 010744 005215 INC (RS) :SET "G0° BIT
1806 010746 004767 174280 ISR PC. WRITRDY WAIT FOR READY
1807 010752 102426 BVS 99§
1808 010754 004767 174474 JSR PC,REVRD :READ A RECORD IN THE
{ggg 010760 005215 INC (RS) :SET 'GO’ BIT
1811 010762 004767 174244 ISR PC,WRITRDY
igig 010766 102420 BVS Q9%
1814 10770 804757 174442 15: ISR PC,RERD . READ RECORD FORWARD
1815 010774 004767 173354 ISR PE’ TIMON : TURN TIMER ON
{gig 011000 005215 INC (RS) :SET GO’ BIT
1818 011002 005765 000032 2%: ST TC(RS) :WAIT FOR 'ACCL’ = O
1819 01:006 100002 BPL 3§
*SS? 011010 000163 GO4444 IMP TIMER(R3) :GO TG TIMER & RETURN VIA R2
1822 011014 004767 174212 3%: ISR PC,WRITRDY
1823 011020 102403 BVS 954
1824 011022 004767 1734SH JSR PC, TIMOK
iggg 011026 000401 BR 1003
1827 011030 104400 99%:  HLT
}ggg 011032 104000 100§:  SCOPE
1830 . TEST 016-GHP SIZE (STOP HALF)
1831 011034 112737 0000!6 001122 TSTOl6: MOVB  #1B,@8TSTNUM
1832 011042 012702 011100 MOV $15. R2 .SET RETURN PC FROM TIMER
1833 011046 004767 174346 JSR PC URITE !WRITE A RECORD
1824 011052 005215 INC (RS) :SET G0’ BIT
1835 011054 004767 174152 JSR PC.WAITRDY
1836 011060 10242 BVS 99¢
1837 011062 004767 173652 ISR PC,DELA" -DELAY 350 MS
1838 011066 004767 174362 ISR PC | REVRD :READ REVERSE RECORD
1839 011072 004767 173256 ISR PC’ TIMON :TURN TIMER ON
}g:? 011076 00S215 INC (R&) :GET *G0' BIT
ia:g Uifiog gosgéo 18: Tar (RD) :WAIT FOR FRAME JOUNT » C
{éag 811184 08 163 004444 ?ns ??MER(RS) :GO TO TIMER & RETURN VIa R2
1846 011110 004767 174116 2%: ISR PC,WAITRDY :WAIT FOR READY BIT T3 SET
1847 DBl11I4 10240 BY 994
1848 0l11i1e (0049767 17330 IS PC, TIMOK s CHECK TIME
Ciile2 000401 BR 1008
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O0ZTUG-R TMO2-/TUleJ DRIVE FUNCTION TIMER MRCY1l 27(1006) 09-DEC-76 10:-5 FAGE [6-8

SZTUGA.P1l 0B8-DEC-76 12:38 START OF TESTS SEG 2070
1851 Q11124 104400 99§:  HLT
iggg 011126 104000 1008:  SCOPE
1854 - TEST 017-GAP SIZE (START HALF)
iSSS 011130 112737 000017 9221122 *1STOl7: MOVE ~ #l17,3sTSTNUM .
1856 011136 012792 011210 MOV #1$ R2 :SET RET.AN PC FROM "IMER
1857 Q11142 00N767 174252 ISR PC, WRITE :WRITE W RECORD
1858 011146 005215 INC (RY) ‘SET "GO’ BIT
1859 011150 004767 174056 ISR PC. WRITRDY WAIT FOR READY
1860 011184 102427 BVS 994 _
1861 01115 004787 17427z ISR PC,REVRD :READ REVERSE THE RECCRD
1862 011162 005215 INC (RE) :SET_'GO’ BIT
1863 011164 004767 174042 ISR PC.WAITRDY :WAIT FOR READY
1864 011170 102421 BVS 994 :BRANCH ON ERROR
1865 011172 004767 173542 ISR PC,DELAY :WAIT FOR TAPE MOTION T3 STOF
1866 011176 004767 174234 ISR PC.READ :READ RECORD
1867 011202 004767 1731498 ISR PC’ TIMON :TURN TIMER ON
iggg 011206 005215 INC (RS) 'SET *GO’ BIT
16870 011210 005710 18: 75T (RO) -WAIT FOR FRAME COUNT > O
1871 011212 001002 BNE 2%
%ggg 011214 000163 004444 IMP TIMER(R3) :G0 TO TIMER 8 RETURN VIR R2
1874 011220 004767 174006 2%: JSR PC, WAITRDY ‘WAIT FOR READY
1875 011224 102403 BVS 994
1876 011226 004767 173250 JSR PC, TIMOK :CHECK TIME
ig;g 011232 000401 BR 1003
1879 D11234 104400 338:  HLT
%ggg 011236 1C4000 100§: SCOPE
1882 :TEST 020- GRP SIZE (INTERRECORD) .
1883 : THIS TEST MEASURES TIME FROM ‘GO°=1 C 'FC REG® »0.
1884 011240 112737 000020 o0Cii22 Y5T020: MOVB %20, J#TSINUM
1885 011246 012702 011330 MOV 81§, R2 :SET RETURN PC FROM TIMER
1886 011252 004767 174142 ISR PC,WRITE :WRITE A RECORD
1887 011256 005215 INC (RS) :SET "GO0’ BIT
1888 O0112E0 004767 173746 ISR PC WAITRDY ‘WAIT FOR READY
1889 011264 102433 BVS 994 i
1890 011266 004767 17412% JSR PC. WRITE :WRITE SECOND RECSRD
1891 011272 005215 INC (RS) :SET *GO0’ BIT
1892 011274 004767 1737732 ISR PC.WRITROY :WAIT FOR READY
18392 011300 102425 BVS 99§ X
1894 Q011302 004767 174146 ISR PC,REVRD :READ REVERSE SECOND RECORD
1895 011306 005215 INC (RS) :SET GO’ BIT
1896 011310 004787 173716 ISR PC, WAITRDY :WAIT FOR RERDY
1897 011314 102417 BVS 994
1898 011316 004767 174132 JSR PC, REVRD :READ REVERSE FIRST RECORD
1899 Q11322 004767 173026 JSR PC’ TIMON :TURN TIMER ON
%38? 011326 005215 INC (R§) :SET GO BIT
1902 011330 005710 18: 157 (RO) :WAIT FOR FRAME COUNT » ©
1303 011332 001002 BNE 2%
1904 011334 000163 004444 IMP TIMER(R3) :G0 TO TIMER 8 RETURN VIR R2

190 ClI340 OCH47E7 173kt cs: JER PC,WRITRDY :WRIT FCR RERCY
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02TL3-A TMO2-TU1eJ DRIVE FUNCTION TIMER MACY!l 27(1006) 09-DEC-76& 10:4§ PAGE 16-9
C2TJGR.P11  D0B-DEC-7& 12:38 START OF TESTS SEQ 2071
1907 011344 102403 BVS 99§
1908 Q11346 004767 173130 JSR PC, TIMOK
iggg 011352 000401 BR 1008
1911 0113S4 104400 99%:  HLT
;gig 011356 Q4209 1008:  SCOPE
Py
1914 - TEST 021- GAP CONSISTANCY
1818 :THIS TEST MERSURES TIME FROM 'GO’=1 TO 'FC REG' > O.
1816 :THE TEST REWINDS THE TAPE,WRITES 17 RECORDS WITH A DELAY FROM 1-16 MS
1817 'BETWEEN EACH WRITE COMMAND. AFTER THE 17. RECORDS ARE WRITTTEN THE
1818 : PROGRAM READ REVERSES 16 RECORDS. AT THIS POINT THE TAPE IS STOPPED BE-
1913 :TWEEN THE FIRST AND SECOND RECORD. A READ COMMAND IS EXECUTED TO READ
1829 :THE 16 RECORDS WITH THE TIME BETEWEN GO=1 T0 FC > O STORED IN 'GAPTBL’
1821 :FOR EACH RECORD READ. AFTER 16 RECORDS ans BEEN RERD THE TIME IS VER-
1822 :IFIED FOR EACH RERD. AFTER ALL RECORD TIMES ARE VERIFIED THEY ARE AVER-
1323 :AGED AND PLACED IN THE 'ATIMTBL® (BY SCOPE). THE ABOVE PROCESS IS RE-
igsg :PERTED FOR ERCH ITERATION.
1926 011360 112737 00002! 0OC1122 7TSTO21: MOVB  #21.asTSTNUM
1827 011366 012702 011524 MOV 4% R2 :SET RETURN PC FROM TIMER
1928 011372 004767 173740 JSR PC "REWIND :REWIND SLAVE
(1) 0il1376 102530 BVS 99§’ :BRANCH IF ERROR ON REWIND
1929 011400 005067 167510 CLR DELTIN !CLEAR VARIABLE DELAY TIME
1830 011404 012700 0008321 MOV $17. RO :SET # OF RECORDS TO WRITE
193] Q011410 004767 174004 15: JSR PC,WRITE SWRITE 17. RECORD:
1332 01i414 005215 INC (RS) :SET 'GO0* BIT
1933 0il4le 004767 173610 ISR pc unxrnov ‘WAIT FOR READY
1334 011422 102516 BVS 93
1935 Ql1424 004767 173340 ISR PC, DELAYY : DELAY BEFORE WRITING NEXT REC.
1936 011430 062767 000022 15745& ADD #18.  DELTIM :SET NEXT DELAY TIME
1537 011436 005300 DEC RO :DECREMENT RECORDS WRITTEN COUNT
%ggg 011440 001363 BNE 18
1940 Dll442 012700 000021 MOV $17. :SET % OF RECS. TO REVERSE REAC
1941 011446 004767 174002 2%: JSR PC névno ; REVERSE Rsno 17. RECCRDS
1942 (G1]452 00S215 INC (RS> :SET 'GO° BIT
1943 Q11484 004767 173552 ISR PC WAITRDY WAIT FOR RERDY
1944 Q11460 102477 BVS 994
1945 011462 005300 DEC RO . DECREMENT RECORD COUNT
;gag Cll4e4 001370 BNE 2%
194 Q011466 012700 000023 MOV #15. RO .SET 8 OF RECORDS 7O READ
194 011472 012701 001054 MOV ucinaL Rl :SET PTR TO GAP TABLE FOR TEST
1950 011476 004767 173734 ISR PC,RERD’ 'READ A RECCRD
{3§é 011502 005215 INC (RS :SET 'GO’ BIT
1953 (011504 004767 173522 3%: ISR PC,WAITRDY :WAIT FOR READY
1954 (011510 102463 BVE 994
1955 011512 004767 173720 ISR PC,READ :READ NEXT RECORD
1956 O1IE1E 004767 172632 ISR PC’ TIMON s TURN TIMER ON
ig;g 011522 005215 INC (RS 'SET GO BIT
1959 (11524 005765 0QO0OE 4§: 15T FC(RS) :WAIT FOR FRAME COUNT > 0
19ed £I1530 00l0G2 BNE 13
19g. 211632 O0OCOIE3 D04444 IMP TIMER(R3. G0 TC TIMER & RETLRN VIA R2
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004767
102446
0iC42l
005300
001355

105037
012700
012701

012104
004767
105237
122737
001367

012700
012701
00s0ae
005003
062102
00S503
005300
001374
012700
006203
006002
005300
001374
010204
004767
00C4G1

104400
184G0C

. 112737

112737
012702
004767
102437
004367
015702
176340
174700
000080
00se2ls

022710
001304

173470

001120
000020
001054

17 .016
001120
000020

0C2a20
0Clos4

000004

172624

80002z

000023
011752
1734¢6

17363k

174702

001120

00lleae

goliee

START OF TESTS

58: JSR
8vS
MOV
DEC
BNE

CLRB
MOV
MoV

£%: MOV
JSR
INCB
CMPB
BNE

MOV

73: ADD

8s: ASR

99%. HLY
100%: SCOPE

HOB

10:85 FAGE 16-10

09-DEC-78

PC,WATTRDY
99$

R4, (R1)+
RO

3

JNGAP
$16.,RC
sGAPTBL,R1
(R1)+, R4
PC, GRPOK

asbApP
#16..I8GAP
6

$16. R0
8GAPYBL, R1

PC TIMOK
1003

; TEST 022-DUMMY TEST

:THIS TEST MERSURES NOTHING
%22, J8TSTNUM

: JEST 023-DATA TIME (200BPI)

tsto22: Move

;WAIT FOR RERDY

;STORE TIME IN GRPTBL
:DECREMENT & OF RECORDS REAC

;SET GAP # C

;GET GARP TICK COUNT

i CHECK TIME

: INCREMENT GAP #

:BRANCH IF ALL GRPS NCT CHECKED

;SETUP TO QVERRGE GRP SIZES
1SET PTR _TO TRBLE
:CLEAR "SUM* REGISTERS

:RDD ALL GAP SIZES TCGETHER

:NOW DIVIDE B 5

:BY SHIFTING 4 PLACES RIGHT
;MOVE AVERAGED TIMES TO R4
: CHECK AVERAGED TIMES

: THIS TEST MEASURES TIME FROM 'FC REG' CHANGES TO °RDY'=1.

ts1a23: Move
MOV
JSR
BVS
JSR
. WORD
.WORD
. WORD
- WORD
INC

13: CHP
BNE

#23, d#TSTNUM

835 R2

PC, 'REWIND
93§

R3, TMCMD
WTBUF

-800.
-1800.
WFIWD

{RS)

$-1600. . (RO)
23

:SET RETURN PC FROM TIMER

;REWIND SLAVE

BRQNCH IF ERROR ON REWING
:WRITE 800 WORD RECORD
:SET WRITE BUFFER RDDRESS
:WORD_COUNT

:FRAME COUNT

NRITE COMMAND

:SET *GO* BIT

:WRIT FOR FRAME COUNT T3 CHANGE
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52 US-R TMO2/TUl6J DRIVE FUNCTION TIMER HQLYII 27(1006) 09-DEC-76 10:%6 fAGE 16-11
FZTUGR.P11 0B-DEC-76 12:38 START OF TESTS SEG 0072
1?2 91173 2711 040000 I7 $ERR, (R1) :MONITOR ERROR BIT
sBis ems LR i 358
5019 011744 000771 BR 13
2020
chl 8%%?3% QON7R? 172402 o8 JSR PC. TIMON TURN TIMER ON
{1l 7 172 ’
2022 011752 105711 35: 1878 (RD) !WAIT FOR RERDY TG SET
5023 011759 100402 BMI 4§
3024 011756 000163 004444 IMP TIMER(R3) :GO_TQ TIMER & RETURN YIA R2
2095 011762 012700 000003 43: MOV #3,R0 'SET To DIVIDE BY 8
2026 011766 006204 c§: ASR R4’ !BY SHIFTING RIGHT 3 SLACES
3027 011770 005300 DEC RO
3028 011772 001375 BNE 5§
2029 011774 004767 173232 ISR PC.WARITRDY
3930 012000 102403 BVS 39 X
3031 012002 004767 172474 JSR PC, TIMOK :CHESK TIME
gggg 012006 000401 BR 1003
2034 012010 104400 993 HLT
5832 612012 104000 100%: SCOPE
2037 .TEST 024-DATA TIME (SS&BPI)
3038 0:2014 112737 000024 001122 tsTO24: MOVB  #24, JeTSTNUM
2039 012022 012702 012102 MOV $35 . R2 .SET RETURN PC FRCM TIMER
2040 012026 004767 173304 ISR PC, .REWIND :REWIND SLAVE

1) 012032 102442 BVS 994" 'BRANCH IF ERROR ON REWIND
2041 012034 0S2765 000700 000032 BIS $BPISSE+NORMI1, TC(RS)  :LOAD TAPE CONTROL REGISTER
2042 012042 004367 173506 JSR R3, THCMD :MRITE 2224. WORD RECORD
3043 D0l2046 015702 "WORD  WTBUF
2044 012050 173520 .WORD  -222M.

2045 012052 167240 "WORD  -4448.

2046 012054 000060 "WORD  WFWD

5835 01205 005215 INC (RS) :SET 'GO’ BIT

2049 012060 022710 167240 18: CMP $-4448. , (RO) -BRANCH WHEN WRITING BESINS
2050 012064 00.004 ENE 2%

2051 012066 032711 040000 BIT $ERR, (R1) :MONITOR ERROR BIT

2052 012072 001022 BNE 99§

ggga 0120749 000771 BR 1$

2055 012076 23:

(13 012076 004767 172252 ISR PC, TIMON - TURN TIMER ON A
2056 012102 105711 3%: st8 (RD :BRANCH WHEN RERDY SETS
2057 012104 100402 BMI 4§ )
sggg 012106 000163 OO4444 IMP TIMER(R3) :GO TO TIMER & RETURN VIA RZ
2060 Cl2l12 012700 000003 4§ MOV #3,R0 :SET SHIFT COUNT
20el 012116 005204 §: ASR R
2062 012120 005300 DEC RO
2063 012122 001375 BNE 53
20e4 012124 004767 173102 ISR PC,WAITRDY
g0es 012130 10240 F L X
S0tE 012132 Q04767 172344 S TIMOK . CHECK TIME
gg%g 012136 000401 BR 10bs
2085 Cl2140 104400 338:  HLT



3Z2TUs-A TMO2/TyUleJ DRIVE FUNCTION TIMER MACYL1 27(1006)
START OF TESTS

100%:

5Z"JGA.P11
2070 012142
2071
2072
8073 012144
2674 012152
307 012156
1) 012162
2076 012164
2077 012172
2078 012176
2079 012200
2080 012202
2081 012204
2082 012206
5083
5084 012210
2085 012214
2086 012216
2087 012222
2088 (012224
2089
2030 012226
(1) 012226
2091 012232
2092 012734
2093 012236
2094
2035 012242
2096 012246
2097 012250
2098 012252
2099 012254
2100 012260
2101 012262
2102 012266
2103
2104 012270
2105 012872
2106
2107
2108 012274
2109 012302
2110 012306
2111 012310
2lle 012314
(1> 012320
2113 012322
21i4 012330
2115 012334
2116 012336
£117 019340
2118 012342
2119 012344
2120
2121 012346
2182 012382

08-DEC-76 12:3€

104000

112737
012702
004767
102442
052765
004367
015702
171600
163400
000060
005215

022710
001004

0043771

004767
105711
100402
000163

012700
006204
005300
001375
004767
102403
004767
000401

104400
104000

112737
105737
001046
06270
00476

102437
052765
004367
015702
171600
163400
000060
005215

022710
001004

00CJeS
0i2232
173154

001300
173356

163400
0+2200

172122

0O444Y
000003

172752
172214

163400

0gllze

000c32

golle2

0C003e

SCOPE

JOb

09-DEC-76 10:4Y5 PAGE 16-12

- TEST 025-DATA TIME (BOOBPI)
YsTDes: Move

19:

3%:

4s:
c§:

99%:
1008:

Mov
JSR
8vs
8IS
JSR
.WORD
.WORD
.WORD
.WORD
INC

cMP
BNE
BIT

HLT
SCCPE

8025, 98 TSTNUM
13§, R2

PC, .REWIND
994

$8P1800+NORM11, TC(RS)
R% TMCMD

WTBUF
-3200.
-6400.
WFWD
(RS)

#-6400., RO
2%

8ERR, (R1)
399%

1%

PC, TIMON
(RI)

4§
TIMER(R3)
#3,R0

RY

RO

c§
PC,WAITRDY

99
PC, TIMOK
160%

-TEST C26-DATA TIME (1BOCGPI)
Y7028 : ¢g¥g

13:

BNE
MoV
JSR
BvS
8IS
JSR

. WORD
.WORD
. WORD
. WORD
INC

chMpP
BNE

8026, I8TSTNUM
JUNR2FLG
157027

ggsiggulno

99

8PE 1600+NORM1 1, TC(RS)
R3, TMCMD

WTBUF

-3200.

-6400.

WFWD

(RS)

#-6400. . (RO)
2%

:SET RETURN PC FROM TIMER
sREWIND SLAVE

+BRANCH IF ERROR ON REWINC
;SET 800 B8PI

sWRITE 3200. WORD RECCRD

SET 'GO’ BIT
;WAIT FOR WRITING TO START
;MCNITOR ERROR BIT

. TURN TIMER ON
!BRANCH WHEN READY SETS

;G0 TG TIMER 8 RETURN VIA R2
:SET SHIFT COUNT

;CHECK TIME

:BRANCH IF CRIVE °"NRZ ONLY'

:SET RETURN PC FROM TIMER
'REWIND SLAVE

:BRANCH_IF ERRCR ON REWIND
'SET 1600 BPI

!WRITE 3200. WORD RECORD

;SET "GO’ BI7
:BRANCH WHEN WRITING STRRTS



KOB

NZTUG-A TMO2/TUleJ DRIVE FUNCTION TIMER MACY11 27(1006) 09-DEC-76 10:496 FAGE 16-13
0ZTLGAR.P1l  08-DEC-76 12:38 START OF TESTS

2123 012354 032711 040000 BIT 8ERR, (R1) :MONITOR ERROR BI7T
2124 012360 00I0i7 BNE 99§
2125 QBlé3ee 000771 BR is
2126
a§a7 olagsw 004767 17176 o8 R PC. TIMON : TURN TIMER

1) 012364 004 171764
2128 8153 0 105711 3: {gra (31) :BRANCH WHEN REQDY SETS
2129 012372 100402 BM1I 4§
Sig? 012374 000163 OCH444 IMP TIMER(R3) :G0 TO TIMER & RETURN VIR Re
2132 012400 006204 4%: ASR RY -DIVIDE TIME BY d
2133 012402 006204 ASR RY
213; 812404 004767 172622 ISR PC, WAITRDY

1 1241 2y Y,
5135 01241 6 q78§ 172084 ?sg 3? TIMOK :CHECK TIME
gigg 012416 000401 BR 1008
2139 012420 104400 99%:  HLT
Si:? 012422 104000 1008: SCOPE
2142 . TEST 027-ERASE
2143 ! THIS TST MEASURES TIME FROM *GO0°=1 TO ’'RDY’=l
2144 0i2424 112737 000027 001122 1ST027: MOVE  #27,28TSTNUM
2145 012432 012702 012450 MOV 813 R2 :SET RETURN PC FROM TIMER
2146 012436 004337 005554 JSR R3, J#TMCMD
2147 012442 000000 _WORD O
2148 012444 000000 .WORD O
2149 012446 000000 CWORD O
2150 012450 000024 .MORD  ERASE
2151 012452 004767 171676 JSR BC, TIMON : TURN TIMER ON
Sigg 012456 005215 INC (RS) :SET 'GO’ BIT
2154 0l246C 105711 18: ISTB  (R!) -BRANCH WHEN READY SETS
2155 Q012462 100402 BMI 2%
Sigg 012464 000163 004444 . JMP TIMER(R3) GO TO TIMER 8 RETURN VIA R2
2158 012470 004767 172536 2%: JSR PC, WAITRDY
2159 0124749 102403 - BVS 994
2160 012476 004767 172000 JSR PC, TIMOK
eib] 012502 00OMOL _ BR 1008
2163 012504 104400 93§:  HLT
gigg 012506 10+4000 1008:  SCOPE
2166 : TEST-030 TAPE MARK
21£7 'THIS TEST MEASURES TIME FROM ’*GO'=l TO *RDY'=l
2168 012510 112737 000030 001122 YST030: MOVEB ~ %30, 3sTSTNUM
2169 012616 012702 012560 MOV #1S R2 :SET RETURN PC FROM TIMER
2170 012522 004767 172672 JSR PC,WRITE :WRITE A RECORD
2171 012526 005215 INC (RS) :SET 760" BIT
2172 012530 004767 172476 ISR PC, WAITRDY
2173 012534 102423 BVS 99
2174 012536 004337 00SSEY JSR R3,38TMCMD
2175 012542 000000 JWORD O
2178 012544 00202 JMORC O
£:77 {12546 000000 MGRD O



9ZTJ3-R TMO2/TUl6J DRIVE FUNCTION TIMER MACY1l 27(1006)

CZTUGH.PLI

2i78 012550

179 8{

oo
Pa s =y s Pt pmt Pt Pt Pt ot Pt J—a s
DO r—= =00 J0 00 00 00 LD
LW~ —N—O0o~3m

fulu

08-DEC-76 12:38

00Cc26
04267
0s21s

105711
100402
000163

004767
102403
004767
000401

104400
004767

102774
104200

171576

D044y
172436
17170C

1725e4

START OF TESTS

. WORD

JSR
INC

1%: TSTB
BMI
JMP

2%: JSR
BVS
JSR
BR

93%: HLT
100%:
JSR

BYS
SCCPE

LOB

10:45 PAGE 16-14

09-DEC-7E
WFMK
PC, TIMON
(RS)

(R1)
2%
TIMER(R3)
chunxrnnv

39
PC. TIMOK
1008

PC, .REWIND
394

; TURN TIMER ON
;SET "GO’ BIT

; BRANCH WHEN READY SETS
;GO TG TIMER 3 RETURN VIR Re

:REWIND SLAVE
:BRANCH IF ERRIR ON REWIND

SEG CC7&



DZTUG~-R TMO2/TUl6J DRIVE FUNCTION TIMER MACYll 27(1006)

CZTUGAR.PL!

012672
012700
012702
012706
glgzle
012716
012724
012726

012732
012736

08-DEC-76 12:38

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

105737
001004
000004
000137
000cca
004767
000005
000137

000012
001374

000100

001004
001005
001006
007210
001005
001006
000010

006764
001005
001004
003010
006764
go112s

014050
005724

167012
pos724

166140

001005

001004

MOB

09-DEC-76
START OF TESTS
FINISH: MOV #10.,R0
19%: TEP , CRLF
BNE 1%
BIT #SWO6 , JSWR
BEQ es
MOVB J#DRVNUM, RO
MOVB DOSLVNUM Rl
MOvB alSLVPTR Re
JMP S#TYPHDR’
c3: INCB a#SLVNUM
INC JUSLVPTR
CMPB 48. , J#SLVNUM
BEQ 3% :
JMP J#BEGIN
3%: CLRB o #SLVYNUM
INCB J#DRYNUM
CMPB %S. , a#DRVNUM
BEQ END
JMP J#BEGIN
END: 7578 JUNTFND
BNE 13
TYPE,E.UNIT
JMP aRINIT
1%: HALT
JSR PC, CKSWR
RESET
JMP atINIT

10:45 PAGE 16-15

:SET LINE FEEC COUNT

;SET NEXT SLAVE #
:AND ITS POINTER
BRQNCH IF LAST SLAVE (7)

;BEGIN TEST ON NEXT SLAVE
;SET SLAVE 80

:AND INCREMENT DRIVE #
:AND CHECK IF LAST DRIVE

;BRANCH IF R UNIT WRS FOUND

:CHECK FOR CNTL G
:RESTAR™

SES 2077



NOb

02TUG-A TMO2/TUL6J DRIVE FUNCTION TIMER MACYll 27(1006) 09-OEL-76 10:46 FAGE 16-1b

DZTUGAR.P11 08-DEC-7b 12:38 START OF TESTS
2226 :SKEW_TAPE TIMING TESTE
ggsr 'THE FOLLOWING TESTS REQUIRE A SPECIALLY WRITTEN 800 BPI SKEW TAPE
5223 012764 012737 012772 001002 SKEWTST:MOV $TST0O31, J4SCPADR -SET SCOPE POINTER
T Q847 SUCUTOEE SRR IESL I, ecn. enanes 1u
553§ ‘D1vIDE TIME BY 35. 0 GET TInE ?8 RESB 1 380. FRAMES) OF TAPE.
2233 012772 112737 000031 001122 tsT031: MovB Oaé,alTSTNUM ¢ RETURN PC FROM TIMER
e54d BI3WBR BAsES 4%k WY M5 BRuno i gENIRD HE;WER s
(1) 01301 4y Y 9 - BRANCH_If ERROR ON REWIN
2255 §1§81g 62 765 001300 000032 IE o3§1800+nonn11.TC(R5) ;E@Q SHO EP§
2037 013020 052765 000010 000010 BIS $8AI, CS2(RS) ' INHIBIT BUS ADDRESS INCREMENT
2238 013026 004337 00SSSY JSR RS 4 TMCMD :RERD 32" OF TAPE-FORWARD
5533 13 2 ;;79; .uSRB ROBUF
g 13034 7 "WORD  -1. .
2241 013036 DB3440 108: .WORD  26M400. FRAME COUNT
2242 013040 000070 .WORD  RDFWD
ggga 013042 005215 INC (RS) :SET *GO' BIT
2245 013044 022710 001440 1%: CMP #800. , (RO) :WAIT FOR FIRST 800 FRAMES
sggg 013050 10137% BHI 1% :TO BE RERD
2248 013052 004767 171276 ISR PC, TIMON s TURN TIMER ON
2249 013056 023710 013036 2%: CHMP 21108, (RO :WAIT FOR READING TO FINISH
2250 013062 103402 BLO 3%
gggé 013064 000163 004444 IMP TIMER(R3) :GO TO TIMER & RETURN VIA R2
2253 013070 012700 00000S 38 MOV ¥5,R0 :DIVIDE TIME BY 32.
2254 013074 006204 4§ ASR RY
2255 013076 005300 DEC RO
2256 013100 001375 BNE 4§ .
2257 013102 004767 172066 JSR PC,RHINIT : INIT DRIVE
2258 013106 004767 171370 JSR PC. TIMOK :CHECK TIME
gggg C13112 000401 BR 100%
2261 OI31I4 104400 998 HLT
gggg 013116 104000 1008: SCOPE
226 s TEST C32-SKEW TAPE SPEED TEST-REVERSE
2265 :THIS TEST READS FORWARD 40" (32000, FRAMES) OF TAPE, THEN READS REVERSE
2266 132" (26400.-800. = 25600. FRAMES) OF TAPE, THE TIME IS THEN DIVIDED BY
2267 :32. T0 GET TIME TO RERD 1" (B800. FRAMES) OF TAPE.
2268 013120 112737 000032 001122 tSTO32: MOVB 832, 38 TSTNUM
2269 013126 012702 013254 MOV 3SR :SET RETURN PC FROM TIMER
2270 013132 004767 172200 JSR PC, . REWIND +REWIND SLAVE
(13 013136 102465 BVS 994 , :BRANCH IF ERROR ON REWIND
2271 013140 0S276S 001300 000032 BIS $BPIB00+NORM1 1, TC(RS)
2272 013146 052765 0000I0 000010 BIS $8AT, CS2(RS)
2273 013154 004337 00SESY JSR R3,J8TMCMD :READ FORWARD 32000. FRAMES
2274 013160 0;;70 _MORD  ROBUF
2275 013162 17777 "WORD  -1. s WCRD COUNT
2276 013164 076400 108: JWORD  32000. s FRAME COUNT
2277 013:66 000070 .WORD  RDFWD +READ FORWAR
2278 012170 00S218 ING (RS) . :SET 50’ BI

ge79

o
o
(0



0ZTUG-R TMO2/TU16J DRIVE FUNCTION TIMER MACY1l 27(1006)

OZTUGH.P 08-DEC-76 12:38

geBl
ccle
2283
o84
c285
2286
gc87
c288
ce89
2230
2291
22932
2293
2234
2295
2296

[ o TN =)

Popa s s pn s P

3172
176

13272
13274

b s L o]
L)
W
e
o

023710
101375

004767
004767
052765
052765
004337
015702
177777
063440
000076
00s215

022710
101375

004767

004767
000401

104400
004767
102774
104000

C00137

013164

171770
171530
001300
000010
00SssY

001440
171100
013234
Q04444

000005s

171670
171172

172016

012616

00" J3¢e
G0ua10

START OF TESTS

18:

11§

e3:

3%:

43:

cs:

946%:

1008:

CMP
BHI

BOY

09-DEC-76 10:45 PAGE 16-17

24108, (RO)
1§

PC RHINIT

seﬁlaoo+nonn11 TC(RS)
$BR1, CS2(RS)

R3, J8TMCMD
Qu

26400
ROREV

(RS)
#800. , (RO)
28

PC, TIMON
a:lls (RO)
TIMER(R3)
#5, R0

RY

RO

5%
PC,RHINTT

PC. TIMOK
100s

PC, .REWIND
93¢

J#F INISH

; INIT DRIVE

:MAIT FOR TAPE MOTION TO STGF
;SET 800 BPI

; INHIBIT BUS ADDRESS INCRENENT
REQD REVERSE 32" OF TAPE

s WORD COUNT

; FRAME_COUNT
*READ REVERSE
sGET 'G0’ BIT

;WAI: FOR FIRST 800 FRAMES
:TO BE READ

:TURY TIME2 ON
;wHIT FUR ALL FRAMES TO BE READ

:GO TO TIMER 8 RETURN VIA R2
;DIVIDE TIME BY 32.

:REWIND SLAVE
;BRANCH IF ERROR ON REWINC

SEG J079



DZTUG-R TMO2/TU16J ODRIVE FUNCTION TIMER MACY1l 27(1006°

DZTUGA.P11

2319
2320
232l

2322

2323

2324

23e%

2326

2327

2328

2329
2330
2331

233¢

13330
13336
13344
13352
13360
13366
13374
13377
13404
13412
13420
13426
13434
13442
1344y
13452
13460
13466
13474
3502
13506
3514
3522

OOO0O0O0000

et

W)
unun
£
oOrv

W)
i
nr
£o

(N TN TN IN N
oo
NUL-00N
onnLoon

P et 52 Bt ot Bt B Pt Pt Bce Bt e Bt e e B e Be
W
ao
£ W)
nLt

3650
13656
13657
13664
13872

O000O0000O00O0O00O00OO0OOOO0O0OOOODOOO0DODODOOO0D

013677
013704
013712
013716
013724
013732
013740
013746
013754

08-DEC-7. 12:38

00S01S
020112
020105
o44524
g4eSll
0SS104
0e4501

015

Q47440
042520

015
050120
020117
047516
0S1ileY
020122
042104
0S1440
044506

05es24
0S1104
052506
047117
051105
052524

000
052C12
044506
042101
0201e3
Q47117
042514

042520
620062
020105
047524
4252
000040
020122
042040

040
020055
051440
021440
020117
051505

000
042520
051505
096116
04253
036440
000051
020132
020077
047057
027461

042412
020106
00S015

052012
042105
000064
041440
Q46117
052101
Q42522
Q42520
042105

033061
053111
041516
052040
024040
026507

050131
051Sez2
0S1104
Q43117
0SlleM
02012e

052040
051104
023443
Q41040
052123

46524
044522

gs4524
040514
051447
042502
042524

042105
051524
037531
027523
030440

047117
054450
020117
024460

042116
040524
000

0405e2
052040

Q47117
042514
040440
051523
044503
00S015S

=y
E:[Jr'
09-DEC-76 10:4S PRGE 16-18

PRCGRAM MES"AGES

.SBTTL

PROGRAM MESSAGES

; OPERATOR INSTRUCTIONS

M. NAM:

I.REG:

1.DRVS:

I1.5LVS:

I.DRV:

I.SKEU:

I1.NRZ:

M.EOT:

; ERROR MESSAGES

.ASCI2Z

.RSCIZ

.ASCIZ

.ASCII

.ASCIZ

.RSCIZ

.ASCIZ

.RSCI2Z

g.TRPY: .ASCIZ

E.NCON:

.ASCIZ

(CR><LF>’TUlbJ DRIVE FUNCTION TIMER (D2TUG-A:’

(CR><LF>'TYPE FIRST ADDRESS OF CONTROLLER °

%TYPE TMO2 DRIVE #'S TO BE TESTED %

'FOR TMO2 DRIVE '’

%0- TYPE SLAVE #'S TO BE TESTED %

"SPEED TESTS ONLY? (YES/NC = 1/0)°

*NRZ ONLY? (YES/NO = 1-0)°

(CRX<LF>'END OF TAPE'<CR:<LP>

(CR><LF>"TRAPPED TO &’

"NO CONTROLLER RT ADDRESS SPECI-FIED’<CR»<(LF>



[ J
DD:’
DZTUG-AR TM02/TUlBJ DRIVE FUNCTION TIMER MACY!l 27(1006) O09-DEC-7&6 10:4€ PRAGE 16-19
OZTUGAR.P!] 08-DEC-76 12:38 PROGRAM MESSAGES SEQ 008!

2333

2334
2335
233b

2337

2338

2339
2340

2341

2342

2343

2344

2345

2346
2347
2348

013762
013763
013770
013776
013777
014004
014005
014012
014015
014022
014030
014036
014044
014050
014056
014064
014072
0i4100
014106
014113
0i4120
014126
0i4134
014137
014144
014147
014154
014162
014166
014174
014202
014210
014216
014222
014230
014236
014244
014250
014256
014264
014272
014275
014302
814310
014316
014324
014332
Q14336
014344

014346
014354
014362
0i4370
C14376

000040

025052
025052
02s0se
025052
025082

030118
053111

ou4S2e

051440

Q40
047040
040526
0425 1M
052040
000012
052040
052524
047125
052517
020117
005015
g43117
Q47522
05210l

000
051505

000
042504
042440
005015
004461
004501
031123
051105
gogole
052125
Q40522
051105
000g12
044524
0s3117
0s3517

000
0Se0ie
05410S
020104
Q47111
020122

000012
050101

025052
02505e
025052
025052
g2s0se

020062
020105

042526
40514

052117
Q46111
Q43040
051505

030115
033061
052111
OQ4ellb
Q4esSa4

000
0e0le4
020122
024501

020124

044526
0sliee

041527
Q41506
042011
0S2011

047440
043516
047522

Q4esls
051105
042108

046511
044520
040527
020107
Q4eiz2e

021440

025052
025032
025052
025052
025052

E.NDRV:

E.NSLV:
E.DRV:
E.NAVA:

E.UNIT: .

E.SFT:

E.HDR:
E.HDR1:

E.HDR2:

E.TIMOV:

E.TIMEX:

E.GAP:

.RSCIZ

.ASCII
.ASCII
.ASCIZ

.ASCIZ

.ASCIZ
.ASCII
.ASCIZ

LASCIZ

.RSCIZ

*TMO2 DRIVE °

"DRIVE °’
"0 SLAVE °
"0 NOT AVARILABLE FOR TEST'<«CR»<LF>

"NO TMO2/7U16J UNIT FOUND TO TEST' (CR>(LF>

"SOFT ERROR (DATA)"<CRY(LF>

"TEST &’
* DEVICE ERROR’<CR><LF>

*CS1'(HTY "WC <HT>'BAR' (HT) "FC' <HT> "CS2° <HT> *DS" «¢HT> *ER* WD) "TC" (CR «LF>

* OUT OF RANGE ERROR’:<CR><LF>

LARSCIZ <«CRO(LF>'TIMER JVERFLOWED'® <CPR><LF?»

LASCIZ <CRY«LF>"'TIME EXPIREC WAITING FOR RDY'<«CR> <P

' GRP 8 °

. TIME COCUMENT LINES
(.HDR1: .ASCIZ

"RAEEREEEERERREEERAREEERRER XA LA ERERRER AR EREREAR R A AR R R EXRR AR RERRRE RS

e — -

— e —



DZTUG-A_TMO2-/TUle] DRIVE FUNCTION TIMER

CZTLGAR.PLI

2349

2355
235¢

2357
2358

2359
2360

23!

23te

014404
018412
0l4420
014426
014434
014442
Ci4450
014456
014461
014466
Q14474
014502
014510
014516
Q14524
014526
014534
014540
014543
C14S50
014556
014562
0i4570
014576
014604
0l4ble
014620
014626
014634
gl4e42

014647
014654
014657
0l4bbH

014687
014674
014702
014710
014711
014716
014724
014731
014736
Cl4744
014752
C14753
014760
Ci4766
G14774
014777
015004
CIECI12
C15029

08-DEC-76
02s50se

024514

036065
036514

0Se
g42SaeH

b 12:38
025052

053111

046123
020043

040
041440
0S1440
000040
025012
052506
047117
Q42515
044503
O44524
044524
0s2103
00S01S

047101
0cQ
052103
000

053440
043040
047502

0S3440
051440
004411
053440
051440
053517

0S3440
051440
042105

000

0S1040
0S1106
0sell?

025052
025052
025052
025052
025052
025052
025052

030115
05311l
041516
052040
0200SS
020105

053101

040510
051105

00s0is
041516
004411
051450
044506
047117
042515
040525

GO0

042507
Q40525

044522
Q47522
004524

o44S22
040524

000
Q44522
052510
004s16

044522
052105
053517

040505
04eS17
CO4411

MACY1l 27(1006)

EQY

09-DEC-76 10:9S FAGE 16-20

PROGRAM MESSAGES

*¥ TMO2 DRIVE FUNCTION TIMES- DRIVE # '’

‘0 SLAVE & °
!0 L4
'q CHAN. SER & °

* "(CRY(LF>'»°(CR>¢LF>
% FUNCTION® (HT><HT> TIME(SPECIFICATION) " <HT>'TIME(RCTLAL)' (CR>(LF>

"RANGE=<"
*ACTUAL="

- TEST DESCRIPTOR HEADERS

L “JR2: .ASCII
L.DRV: .ASCII
L.SLV: .ASCII
L.CHAN: .ASCIZ
L.HOR3: .ASCII

ASC12
L.RNG: .ASCIZ
L.ACT: .ASCIZ
A.T001: .ASCIZ
A.7002: .ASCIZ
A.7003: .ASCIZ
A.7004: .ASCIZ
A.TOOS: .ASCIZ

'% WRITE FROM BOT'<HT

*# WRITE START'<HT><HT

*# WRITE SHUTDOWN' <HT>

*#% WRITE SETTLEDOWN’ <HT>

¥ READ FROM BOT ' <{HT»<HT>

SEw 2082



oZTUG-R TMO2/TUle, DRIVE FUNCTION TIMER MACY1l 27(1006)

CZTuGH

c36S

23tk

2367

2368

Z389

2373

2374

237%

2376

Pl

03
clb

1841y

15441

08-DEC-76 12:38

2
020101
032455
004511

051040
052123
000011
042522
05es10

053517

051040
042522
051101

051040
Q42522
052125
000011
042522
053105
046le4
004516
052040
051101
042040
043040

052524
047522
042504
geesa2

043440
05511}
055117
004506
043440
055111
051101
043114
040507
042532
051105
042122
Q40507
051516
041516

042040
044524
030060

000
Q42340
044524
0330es

cao

040505
0s110l

042101
042124
Q00011
042101
046124
004516

040505
020126
004524

040505
020126
O47504

042101
051440
042105

000
051125
052517
046105
051085

g471ee
Q47125
040514
004506

050101
026505
044040

000
050101
026505
0c0le4
000011
020120
Q44455
Q42522
000011
020120
051511
004531

052101
042515
050102

052101
042515
gsclo2

.1006:

.T7007:

.T010C:

.T0L1:

.T012:

.T013:

.T014:

.T7018:

.7016:

.T017:

.1020:

L1021

.1023:

. T02M:

.ASCIZ

.RSCIZ

.RASCIZ

LRSCIZ

.RSCIZ

.RASCI1Z

.RSCIZ

.RSCIZ

.ASCIZ

.ASCIZ

.RSCIZ

.ASCIZ

.RSCIZ

LASCI2

FO7

09-DEC-76 10:45 PAGE 16-2!
PROGRAM MESSAGES

K

K

i

'¥

i

£

i

i

i

READ START' (HT>(HD

READ SHUTDOWN' (HT» (HT»

RERD SETTLEDOWN' (HT»

RERD REV START’ (HT>

READ REV SHUTDOWN® ¢<HT»

READ REV SETTLEDOWN’ <(HT»

TURN RROUND DELARY F-R'<HT»

TURN ARCUND DELAY R-F’<HT?

GAP SIZE-STOP HALF’'<HD>

GAP SIZE-START HALF' (HT»

GAP SIZE-INTERRECORC'<HT>

GAP CONSISTANCY'<HT>

DATA TIME-200BPI’ <HT>

DATA TIME-SSEBFI'<HT>

SEG 2082



cZTUG-RA TMO2/7UleJ DRIVE FUNCTION TIMER

[l b d -~

wi uhﬁapll

237

01546S
015472

[
un [Fa19))
n oo
£ nJr-
£ £on

T
.o
rNE Wl
oo

SS6b
5574
Sede
S603

OO0 0O0O000000
Pt Bt St Pt Pt P e e Bt Bt o e

{ o ]
[S=Y
(Valvplvgl
oo
U b= p—
L 00

015625
015632
g15e40
0iSb46

08-DEC-76 .2:38

0se
020101
034055
004511
0se
020101
030455
044520
020052
020105
Q44524
020052
020105
o4eH440
000
0se
020105
026504
000
052
020105
026504
000

Q15
005015

042040
044524
030060

0oo
Q42040
o44524
030066
000011
051105
040507
042515
051127
044506
051101

052040
050123
053506
052040

050123
OMesee

057012
053523
047040

000
037412

052101
042515
0sc102

052101
042515
041060

051501
020120
000011
05elll
Q42514
004513

050101
042505
004504
0s0101

042505
004526

000107
036522
05350¢S
005015

MACY1l 27(1006)

A.

-  rr

09-DEC-76 10:4S FAGE 16-22

PROGRAM MESSAGES
‘% DATR TIME-BCOBPI’ ¢(HT)

T02S:

. T026:

.10e7:

. T030:

LT331:

.703e:

.CNTG:
.SUR:

NEUW:
.QUEST:

.RSCIZ

.RSCIZ

.RSCI1Z

.ASCIZ

.RASCIZ

.ASCIZ

.RSCI
.RSCI

.ASCI

~NONN

.EVEN

ROBUF =.
WTBUF=.

.BLKM
LEND

GO7

'# DATA TIME-16008PI' (HT>

'# ERASE GAP TIME’(HD>

'# WRITE FILE MARK'(HD

‘% TAPE SPEED-FWL*<(HT>

"% TRPE SPEED-REV’ (HT>

(CRY<LF>’tG°
<CR><LF>'SWR="’

NEW= °*

.RSCIZ

1e8.

CCRYCLF) "2 «CRY<LF?

SEQ 2084



HO?

DZTUG-A TMO2/TUlEJ DRIVE FUNCTION TIMER MACY1l 27(1006) O09-DEC-76 10:4S FAGE 17
D2TUGK.PLI 08-DEC-7& 12:38 SYMBOL TARBLE SEag 208¢
H 010620 CNTRLO= 000017 E.HDR 014137 L.HOR3 014562 RESVEC= DOCCIC
ACCL = 100000 CNTRLU= 0C3025 E.HDR1 014147 L.NEW (015863 REVRD ~ QCSHSH
RhuTﬂB 0Cl4le CNVDEC 002730 E.HDR2 Ql4222 L.QUES 015673 RHINIT (05174
= 000016 CNVOCT 002622 E.NAvA (014015 L.RNG 014647 RFR = 000004
R%r.G 001130 CNVTAO 003260 E.NCON 01371 L.SLV 014540 RWD = 000006
100000 CNVID 002742 E.NDRV 01376 L.SWR 015654 RWOOFF- 000002
ATIME 0OCl10le CNVTO 002634 E.NSLV Q13777 MCPE = 020000 Ri0  =%000C00
ATIMTB 001014 COUNT 001764 E.SFT  0OI4113 MOPE = 000400 R11  =x000001
R.T001 Q14667 = 000015 E.TIME 014275 MMVEC = 000250 Rie =x000092
A.7002 014711 CRLF 001374 E.TIMO 014250 MOL = Q10000 R13  =%0000C3
H.7003 014731 CSITM = 002000 E.TRPY 013677 MR = 000024 Ri4+  =x000004
A.T004 014753 ¢Sl = 000000 E.UNIT 014050 MXF = 001000 RIS  =#00000S
H.7005 Q14777 ¢Se = 000010 FC = 000008 M.EOT 013657 SC = 100000
A.7006 015021 DASH 001405 FCE = 001000 M.NAM 013330 SCOPE = 1040CO
A.7007 015043 0B = 000022 FINISH 012616 NAMPTR 001672 SCPADR 00100C2
H.7010 015062 DCONST 003036 00020 NEC = 010000 SDWN = 00302C
A.TOL11 015105 DELAY 004740 FPEVEC‘ 000244 NEF = 004000 SKEWTS Q12764
H.70l12 015127 SELAYV 004770 FRMCNT= 177400 NEM = 004000 SLA = 00CCC!L
H.T013 (015154 DELTIM 001114 FWOSPC 00S472 NOP = 0000QC SLAVES 006370
H.J014 £15203 DIGTAB 001132 GAP 001120 NORM11= 000300 SLR 177774
H#.TC1S 015234 DIVIDE 00S026 GAPOK  00u4bl2 NRZFLG 001127 SLVQVR 00S144
R.TQIE 015265 oL T = 100000 GAPTBL Q01054 NSG = D 0400 SLVNUM 001305
g.;gég 015353 DPR = 000400 G? TB= 800g71 OCTEIT 111& Stg?gs 001005
. RIVE 14 GTIM 1 \
R 1081 0183 BRuavA g0l ! A" 78430 CB*""- Gathds 3T 8BS
A.T023 OIS41S DRVNUM 001004 HT = 000011 = 000200 SNPT 005574
AR.T024 015441 ORVTBL 0C11S4 I0B = 000Cl10 OSL = 000100 SPACE 001410
A.T025 015465 DRY = 000200 IE = 000100 QJT 002240 SPACE2 0OC1YC7
A.T026 015511 DRYCLR= 000010 I.F = 00000l QUTBUF= 005724 SPCFUWD= 00CC30
H.T7027 015536 DS = 060012 ILR = 000002 OUTGAP (G03146 SPCREV= 000032
n.7030 015560 ") = 000026 INBUF 001264 QuTSPC 003052 SPR = 002000
A.T031 015603 OTE = 010000 INCVARE= 000100 PRRVEC= 000!1Y4 SSC = 000100
H.T032 015625 DvA = 004000 INIT 005724 PRT = (000020 STIMIB 0O0l4lb
Al = 0004G0 Ov0O = 0000ao I0TVEC= 000020 PEFLRC= 000200 STKFTR= (00520
Al7 = 001000 Dvl = 00000l IR = 000100 PES = 000040 SUSWR  00S73C
BA = 000004 ove = 000002 ITCNT 001121 PE1600= 002000 SWR g0130a
BAI = 00CCIO Dv3 = 000003 I.DRV 013525 PFVEC = 000024 SWREG  JQCI76
BEGIN  0067€M Dv4 = 0000CH I.DRVS 013444 FeE = 002000 SW06 = 00012C
BELL 001403 OvS = 000005 I.NRZ 013626 PIP = 020000 SW07 = 0002CC
gg%LSH 001377 Ove = 0000CE 1.REG 013377 PIRQ = 177772 SWC8 = 000400
J = 000002 Ov7? = 000007 I.SKEW 013565 PIRVEC= 000240 SWOS = 0013CC
gPI200= 000000 ECHO 001401 I.S5LvS 013506 PLKCSR= 17254C SW10 = 002000
BPISSE= 000400 EMTVEC= 00C030 LF = 000012 PLKVEC= 000104 SWll = 0es00C
BP1800= 001000 END g12732 LKS = 177546 PRGFLG 0Ql124 SW13 = 020008
BPTVEC= 000014 EOT = 002000 LKVEC = 000100 PSEL = 002000 Skl4 = 0400C0
COM11 = 000320 ER = 000014 LPB = 177516 PSW = 177776 SW1S = 100000
CHKDRV 006270 ERASE = 000024 LPS = 177514 PUBLIS 003346 TRP = 040000
CHKSLY D0ES74 ERFLG 001123 L.ACT 014657 RDBUF = 015702 T18ITVE= 000014
¢H7 = 010000 ERR = 04C000 L.CHAN Q145843 RDFWD = 00007C TC = 000032
¢KEWR 001770 ERRTRP 003650 L.CNTG 015647 ROREV = 000076 TCRLF - 002360
LR = 000CH0 ERRVEC= 000QCH L.DRV 014526 RDSW 001766 TEMPST 001762
CNTLU 002030 E.ORV 018005 L.HDR1 014346 ROY = 000200 718 00176C
CNTR.C= 0C0003 E.GAP 014336 L.HOR2 (0Ol446l RERD 005436 TIMER 304445



0ZTUG-R TMO2/TUleJ DRIVE FUNCTION TIMER MACY1l 27(1006)
08-DEC-76 12:3€

DZTUGR.P11
TIMERR  0QH4Y45Y4
TIMERD 004470
TIMERL  QQM
tiiok. BBd26a
TIMON 004354
KB = 177562
TKISR 023506
TKS_ = 177560
TKVEC = 000050
IBASE 081010
MCMD 005554
TMCS1 = 172440
™MK = 000004
PR = 177566
1°S = 177864
TPVEC = 000DBM
TRAPVE= 000034
TRE = 040000
TRTVEC= 000014
ABS. 018302

ERRORS DETECTED:

TSTNUM
TST00!

fethBs

TSTO04
TST00S
TST006
151007
TST010
15101

75701

TST013
TSTOI4
1571015
TST0L6
151017
157020
157021
157022

auls)

C

DEFRULT GLOBALS GENERARTED: O
£ZTUGA, DZTUGAR+LZTUGR. P11

RUN-TI

ME: 11 17 1 SECONDS

RUN-TIME RATIO: &4,30=2.1
<ORE USEL: 7K

(13 PRGES)

g01iiee
07336

0
88766

007570
007676
007762
010046
010146

10266

10364
010474
010634

SYMBOL TRBLE

157023
TST02M

fatfiee

151027
TST030
TST031
157032
TTIN

TTIN
THNS
TYPDEC
TYPE =
TYPEL
TYPE2
TYPES
TYPEH

TYPFLG
TYPHOR

107

09-DEC-76 10:895 PAGE 17-1

011672
012014

e

81 Y24
12510
012772
013120
002242

226e
B0523¢
002736
000004
002352
002400
002406
002412
00112k
007210

TYPOCT
UBRERK=

NTFno™

UPg =
WATTRD
WAITTI
WC

WCE
WCHKF
WCHKR
WF MK
WFWD
WROCNT
WRITE

WRL

WRT.BK
WTBUF =
$CHARC

002630
177770

e
Wi

005234
000002
04C0a0
00C0S0
000056
000026
000060
177600
005420
004000
00s51ie
015702
002324

SCNTRL
SCRLF

-

LG
$TPB

$TPFLG
$TPS

JHLT

. INPUT
.RESTO
LREWIN
. SAVE
.SCOPE
. TYPE

0C2325
002326

BRaat
00e 317

002322
002316
002320
016302
003852
003474
002600
005336
00255¢
004126
(92332

SEG 2CeE






