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Rbstract

ABSTRACT

Program DZTUG measures the time_reguired and GAP
s12es produced by the TMO2/TUIB]  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 ALSO BE CHECKED BY USING
THE SPEED TESTS WITH AN 800 BPI SKEW TAPE. .

DEYICE ERRORS ARE CHECKED AND PRINTED AS_THEY
OCCUR. IF THE ERRQR IS DATR RELATED(PARITY; ETC)
THEY ARE PRINTED AS SOFT ERRORS.

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

DO1
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Reguiremants SEG 0004

CHAPTER 1
=QUIREMENTS

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

= xx¥PROGPAM CAN BE RUN ON A PROCESSOR THAT DOES NOT HAVE A HAROWARE SWITCCH REGISTER.
A SOFTARRE SWITCH REGISTER (SWREG) 'QC. 176 IS AUTOMATICALLY SELECTED(REFER T0
CHAPTER 3.FOR DESCRIPTION OF HOW TO DYNAMICALLY LORD LOC.176) %%

1.1 JPTICNAL EQUIPMENT USED

1. none

1.2 STORAGE

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

1.2 PRELIMINARY PROGRAMS (TO ASSURE HARDWARE OPERATION)

MAINDEC-11-DZTUC CONTROL LOGIC TEST -~
MAINDEC-11-0ZTUB BASIC FUNCTION TEST
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Loading and Startirg Procedure SEG 0C0S

CHRPTER 2
LOADING AND STRARTING PROCEDURE

The procedure 1s as follows:

Load program using the Rbsolute Loader
-cad address = 20

Set operating switches

Press start

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

Pragram wi]l request DRIVE (TMO2) and SLAVE (TULBJ) numbers to be
tasted. ngc DRIVE/SLAVE numbers with a comma (,) between each
DRIVE/SLAVE 1o 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

TO0 TEST TAPE SPEED.

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

Pragram will publish times required and report errors.

.l ACTI1 OPERATION

If the grogram 13 run in Quick Verify Mode, function tests arz not
1terated.
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Switch Settings SEG 000t

CHRPTER 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 CONTRINS ALL ONES (177777) THEN THE SOFTWRRE SWITCH

REGISTER (LOC. 176) IS USED.

CONTROL :

THIS PROGRAM ALSO SUPPORTS THE DYNAMIC LOADING OF THE SOFTWARE SWITCH
REGISTER (LOC. 176) FROM THE TTY. THIS CAN BE RCCOMPLISHED BY

OCING THE FOLLOWING:

1) TYPE CONTROL G <#G>; THIS WILL ALLOW THE TTY TG ENTER DATA INTQ
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 TTY:

F) TYPE A NUMBER TO BE LOADED INTO LOC. 176 FOLLOWED BY R <CR>.
(ONLY NUMBERS BETWEEN 0-7 WILL B8E RCCEPTED AND ONLY & NUMBERS

WILL BE ALLOWED)
IF A <CR> IS THE FIRST KEY DEPRESSED THE SOFTWARE SWITCH
REGISTER CONTENTS WILL NOT BE CHANGED.

B IF A CONTROL U <tU» 1S DEPRESSED THEN THE PROGRAM WILL SEND ‘fOU
BRACK TG STEP 2.



Sis
100000

Su1y
(0420003

SW13
(020C0C:

SuWll
{004CC0:

SWig
(002020)

SWO9
(001000)

SWa7
(300200

SW06
(300100

SWS-J

HALT ON ERROR

LOOP SUBTEST

INHIBIT ERROR
TYPEOUT

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 halt the
rocessor when an error 1s detectled.
he PC+2 and PSW at the time of the

error 18 stored on the stack. Pressing

continue wili cause the error 1o be
typed {(1f selected) and further testing

resumed.

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

This switch when set 1nhibits error
typeout.

This switch when sel causes each subtest
o be executed only once. (Initial
Startup Only).

This switch when set will 1nhibit the
Erxnlxng of the function times. (See
hapter 8.)

This swilch when sel 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-SWOOD 1s executed.

THIS SWITCH WHEN SET WILL CAUSE THE

PROGRAM TO_ RUN CONTINUOUSLY UNTIL ///////

STOPPED BY THE OPERATOR.
~

THE_PROGRAM WILL HALT AFTER EX ON
OF THE TEST SELECTED NHEN/E@D?/%gaZET.

s

/

-

SEG 0007
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Eroors SEG 00Ce

CHAPTER 4
ERRORS

Twd types of errors are detected by this program, hardware errors and
incorect 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.

-

TEST # XXXXXX DEVICE ERROR

gsl WE BA FC cse DS ER]
222232 bbbbbb ccccce dddddd ezeeee ffffff gggggog

whara:

XXXXXX = {

Nu
RAPHAR-II =

ber
0

m
Contents of Tape Register 172440-1724S4

est
111
4.2 ERROR TYPEQOUT FORMAT (FUNCTION TIME OUT OF RANGE)
TEST 8 XXXXXX QOUT OF RANGE ERROF
NANSE = (RARAAR-BBEBBB>» ACTUAL = CCCCCC
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Sutrcutine Abstracts

CHAPTER §
SUBROUTINE ABSTRACTS

5.1 .SCOPt

The SCOPE Routine 1s called by the scope (EMT) instruction at the

start of each subtest. The .Scope routine performs the following

functions: .
1. Loads RS with base address

Types Time Line <SWOS>

Provides continuous loop (SWI¥

Moves function time 1nto table

Outputs Line Item 1f selected

Provides HALT on test <SWO?>

Delays 350MS before starting test

Init's Drives/Slave
8. Clears the error flag (ERFLG)

The routine monitors SWIY, SW11, SWi1O0, SWOB, and SWO7.

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

.2 PUBLISH

The Publisk Routine ts called from the Scope Routine 1f SWIO 18 2qual
ts O (Publish Time Documenii. The routine will print a “SINGLE LINE
ITEM" cach time 1t 1s called.

o ~N o0 £ W n

SEG 00C9
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Sutroutineg Rbstracts

.3 .HLT

The HLY Routine 1s zalled by the HLT (Trap) 1nstruction when an error
18 Jetected. A HLT (TRAPJ 1nstruction formats the error 1nformation
a8 shoun in Sec 4.1. A HLT+1 (TRAP+1} formats tHE ERROR AS SHOWN IN

: - qlb-

#x#THIS ROUTINE WILL CHECK FOR A CNTL G <tG> BY DOING A JSR PC,CKSWR
‘REFER TC CHRPTER 3 FOR DESCRIPTION))

SEQ 00iC
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Miscellaneous

CHAPTER &
MISCELLANEOUS

6.1 STACK POINTER

The Stack Pointer 1s 1nitarlly set to 500 and 15 reset to SO0 by the
SCOPEA Routine.

.2 EXECUTION TIME
When SWii=1 (Inhibit Iterations) the time required 18 2 min,
Whan Skil=0 (Iterate Subtests) the time raquired 18 3 min.

SEG QC

$ 1
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Program Descriplion

CHAPTER 7
PROGRAM DESCRIPTION

7.1 SAMPLE TIME DOCUMENT

TYPE FIRST ADDRESS OF CONTROLER 172440

TYPE TMO2 DRIVE #'S TO BE TESTED O

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

TRPE SPEED TESTS ONLY? (YES/NO 100 0

NRZ ONLY? (YES/NO = 1/0) O
FREEERLHEFRREREXERHEREREERHHEE R E R R R R
TMO2 DRIVE FUNCTION TIMES- DRIVE # O SLAVE # 7 S CHAN. SER. # 5009

FUNCTION TIME(SPECIFICATION) TIME(ACTUAL)

*******“*!****************

WRITE FROM BCT

WRITE STRRT

WRITE SHUTDOWN

WRITE SETTLEDOWN
READ FROM _BOT

READ START

READ SHUTDOWN

READ SETTLEDOWN

RERD REV START

READ REV SHUTDOWN
FERD REV SETTLEDOWN
TURN RROUND DELAY F-R
TURN AROUND DELRY R-F
GRP SIZE-STOP HALF
GAP SIZE-START HALF
GRP SIZE-INTERRECORD
GAP CONSISANCY

DATA TIME-200 BPI
DRTA TIME-S556 BPI
DATA TIME-B00BPI
OATA TIME-1600BPI
ERASE GAP TIME

WRITE FILE MARK

RANGE=< 176000-172000>
RANGE=<009500-008700>
RANGE =< 0083900-008500>
RANGE=<013S00-008100>
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=<(01 1800-008500>
RANGE=<014800-013700>
RANGE=<014000-012400>
RANGE=<024100-023100>
RQNnE-<OEHDDU-023000>

RANGE=<024000-023000>
RRNGE «025100-024100>
RANGE=<101000-093000>
RANGE=¢< 105000-103000»

ACTUAL=174740
RCTUAL=009120
ACTUAL=008840
ACTUAL=010970
ACTUAL=043580
ACTUAL=002740
ACTUAL=004360
ACTUAL=010370
ACTUAL=002740
ACTUARL=003520
ACTUAL=010970
ACTUAL=013600
RCTUAL=013660
RCTUARL=012200
ACTUAL=010520
ACTUAL=014500
RCTUAL=013040
ACTUAL=023460
ACTUAL=023350
ACTUAL=023400
RCTUARL=024470
ACTUARL=099510
ACTURL=103990

SEG CC12
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7.1.1 SAMPLE TIME DOCUMENT FOR TRPE SPEED TESTS

TYPE FIRST RDDRESS OF CONTROLLER 172440

TYPE TMO2 DRIVE #'S TO 8t TESTED O

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

SPEED TESTS ONLY? (YES/NO = 1/0)
!*ii*ii!ili!!ii!*!*il**ll****!**!!*i!*!*l*ii!l**iill**i!***!l{**l**
:TMUE DRIVE FUNCTION TIMES- DRIVE # O SLAVE # 7 9 CHAN. SER. # 5009

#FINCTION TIME(SPECIFICRTION) TIME(ACTUAL )

TR REGRER i

>
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TEST SEQUENCE WITH RELATED ARDJUSTMENTS AND RSSOCIATED HARDWARE
TEST NO. /NAME

-
¢

.2

L.

13.

11.

ie.

13.

14.

15.

16.

17.

2C.

WRITE FROM BOT

WRITE START

WRITE SHUTDOWN

WRITE SETTLEDOWN

RERCD FROM BOT

RERD START

RERD SHUTDOWN

READ SETTLEDOWN

READ REVERSE START

READ REVERSE SHUTDOWN

RERD REVERSE SETTLEDOWN

TURN ARCUND F-R

TURN AROUND R-F

GRP SIZE-STOP HALF

GAP SIZE-START HALF

GAP SIZE INTERRECORC

BO2

PAGE 13

RELATED ADJUSTMENTS
¥NONE
*l.

* [ L]

* ”

* [ L]

* [ L]

* ”
¥FWRD/REV SPEED-START/STOP-RAMPS
¥SAME AS IN TEST 16

¥FWD/REY SPEED

ASSOCIATED HARDWARE

¥MB311 ROM¥MBI03 ACCL CNTR

* [ 1] * "

* ” * ”

¥M8910 SETTLEDOWN ONE SHOT

#¥MB8311 ROM2MBI03 ACCL CNTR

* [ L] * (1]

* " * ”

¥M8310 SETTLEDOWN ONE SHOT

¥M8911 ROM*MB303 ACCL CNTR

* " * ”

¥MB310 SETTLEDOWN ONE SHOT

¥MB8911 ROM2MBI03 ACCL CNTR

* L] * L L]

¥CRPSTAN SERVC LOOP

* [ [} [ L] "

SEG CCl4
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el.

FUNCTION TIMER
GRP CONSISTENCY

~, L
co2
PAGE 14
¥SAME RS IN TEST 16

¥TEST NUMBER 22 IS RESERVED FOR FUTURE USE

23

g4.
5.
eb.
er.
30.
31.
32.

*2x22NOTE: IF TIME PROBLEMS APPEAR IN T1 THRU T30, RUN TAPE SPEED TESTS FIRSTH¥xx¥¥

. DRTA TIME 200 BPI
DATA TIME S56 BPI
DATR TIME 800 BPI
DATA TIME 160C BPI
ERASE GAP TIME
WRITE FILE MARK
TéPE SPEED-FORWARD

TAPE SPEEC-REVERSE

¥NONE

* "

* [ 1]

* [ ]

¥FWD SPEED

*REVERSE SPEED

*URITE CLOCK

* [ 1] "
* ”n

* L] ”
* ” ”

¥MB311 ROMxMBS03 RCCL CNTR

* [ ] ”* ”» ” ”

¥CAPSTAN SERVO LOOP

¥CAPSTAN SERVC LOOP

SEJ OC1s
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-y
s

.3

TEST DESCRIPTIONS:

THE FIRST THIRTEEN (13) TESTS (Tl - T1S) ARE CHECKS OF THE
ROM CIRCUITS IN THE TUlbJ (MI811), THE ACCL COUNTER IN THE
TMO2 (M8903), AND THE SETTLEDOWN ONE SHOT (M8910).

Tl. WRITE FROM BOT:

THIS TEST WILL MERSURE ACCELLERATION DELAY REQUIRED TO
MOVE THE TAPE APPROXIMATELY SEVEN (7) INCHES FORWRRD
FROM DEARD STOP AT BOT BEFORE STARTING TO TRANSFER DATA.

ASSURE TAPE IS STOPPED AT BOT.

ISSUE A WRITE COMMAND

MONITOR BIT 15 OF TC (ACCL)

g%gg FROM GO TC ACCL RESET IS BOT DELAY

T2. WRITE START:
THIS TEST WILL MEASURE ACCELLZRATION DELAY JUST RS IN

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

NLWnir-—-

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

nNLwnr—

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 OF DS (SDWN)
TIME FROM FC=0 TO ASSERTION OF SDUWN IS
;?EPSHUTDONN TIME.

. LN

LEAVE TAPE AT ITS PRESENT POSITION. ASSURE THAT 1T IS STOPPED

LEAVE TAPE RY ITS PRESENT POSITION. RSSURE THART IT IS STOPPED

SEG 00le
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T4, WRITE SETTLEDOWN:

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 MECHRANICAL POSITIONING OF THE TARPE IN THE GAP DISTANCE
WILL BE MEASURED IN R LATER TEST.

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

MONITOR BIT 4 OF DS (SDWN)

TIME FROM SET OF SDWN TO RESET OF SDWN IS THE

g%ggLEDONN DELAY

U Lwhoe

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 S70P
RERC FORWARD 1 RECORD

MONITOR BIT 15 OF TC (RCCL)

g%gg FROM GO TO ACCL IS BCT DELRY

oM Lwnie—

SEG 0CIi7
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FO2

READ STRRT

THIS TEST MERSURES THE SAME DELRY RS IN Te.

N LWnue—

-y

—

‘.

WRITE | RECORD, THEN BRCKSPARCE OVER IT. ASSURE TAPE IS STIPPED.

ISSUE A READ FORWARD OF THE RECORD WRITTEN IN STEP 1.
MONITOR BIT 1S OF TC_(RCCL)
é%gg FROM GO TO RESET OF ACCL IS START DELAY

READ SHUTDOWN:

THIS TEST MEASURES THE SAME DELAY AS IN T3.

1
2.
3.
Y
=

»

WRITE 1 RECORD, THEN BACKSPACE OVER IT, ASSURE TRPE IS STOPPEL.

RERD FORWARD THE RECORD WRITTEN IN STEP 1.
MONITOR FRAME COUNT AND BIT 4 OF DS (SDWN).
TIME FROM FC=RECORD SIZE (LAST FRAME READ) TO SDWN=!
é%ogHE SHUTDOWN TIME.

o

T10. READ SETTLEDCWN:
THIS TEST MEASURES THE SAME DELARY RS IN TH,

Uy E£Whos—

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 SOWN IS THE
g;;;LEDOun DELRAY.

J

SEG Q0
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Til. READ REVERSE START:

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

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

3. MONITOR BIT 15 OF TC (ACCL)

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

Tle. RERAD REVERSE SHUTDOWN

THIS TEST WILL MERSURE THE REARD 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 SODWN=.
g%ogHE READ REVERSE SHUTDOWN TIME.

Uy £y

T13. READ REVERSE SETTLEDOWN:

THIS TEST WILL MEASURE THE READ 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 DELAY

n Lswror-

T14. TURN AROUND DELAY-FORWARD TO REVERSE

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

ISSUE A WRITE FORWARD OF AT LEARST 20 FRAMES
MONITOR BIT 7 OF DS (DRY)

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

MONITOR BIT 15 OF TC (ACCL).

TIME FROM GO OF READ REVERSE TO RESET OF ACCL IS
1¥Eprunnnaouno TIME.

a3

~ i LS Whor--

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

.
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T1S. TURN AROUND DELRY-REVERSE TO FORWARD

THIS TEST WILL MERSURE THE TIME RS IN TI4, BUT IN THE
OPPOSITE DIRECTION.

WRITE 1 RECORD.

ASSURE TAPE 1S STOPPED

READ REVERSE

MONITOR DRY (BIT 7 OF DS)

WHEN DRY = 1, ISSUE A READ FORWARC

MONITOR AC.. (BIT 15 OF TC?

g%gg FROM GO FORWARD TO RCTL = 1 IS THE TURN ARCUND TIME.

—
.

w~NrotL wn
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GAP MERSUREMENTS:

TEEgsREgISESR;HIRT$E¥H(I%A TES;STNERE HEQSERE2E¥TSQOF0bOEIg
RCPE RECELERS?ISN RNS DEEELLERQ iBN 6F RQE RCQORB&NG T
THE DESIRED INTEROCORD GAP (.6 INCHES). THIS TEST, HOWEVER,
WILL MEASURE THE PHYSICAL SIZE OF THE INTERCORD GAP THAT
EXISTS ON TRPE RS A RESULT OF THE START/STOP TIMES OF

THE CRAPSTAN ITSELF. BECAUSE THE INTERRCORD GARP IS

CREATED BY TWO ACTIONS, THE START OF MOTION AND THE

STOP OF MGTION IT IS NECESSARY TO MAKE TWO SEPERATE

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

TIE. GAP SIZE (STOP HALF)

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

WRITE 1 RECORD.

ASSURE TAPE IS STOPPED.

ISSUE A READ REVERSE OVER THE RECORD

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

T17. GAP SIZE (START HALF)

THIS TEST WILL MEASURE THE DISTANCE OF TRPE TRAVEL
OURING START UP.

WRITE 1 RECORD, THEN REVERSE OVER 1T, ASSURE TRPE IS STCPPED.
ISSUE R READ FORWARE

MONITOR FC FOR FC=1

g%gg FROM GO=1 TO FC=1 IS START DISTANCE

T20. GAP SIZE (INTERRECORD)

THIS TEST WIL!. MEASURE THE ENTIRE LENGTH OF THE IRG ON
THE FLG. THE TIME VALUE OF THIS 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 TiB AND T17.

WRITE 2 RECORDS.

RERD 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 T0 FC=! IS THE
&ggng OF THE GAP.

St

SES Cg2!

o £Wn»—

N LW

~N (™ LEW. V-
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Tel. GAP CONSISTENCY:

NOW THAT WE HAVE ESTRBLISHED THAT THE INTERRCORD

GAP IS THE PROPER SIZ2E, LET US DETERMINE THE CONSISTENCY
OF THE GAP UNDER VARIOUS COMMAND EXECUTION TIMES. -

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

THEIR INTERRECORD GAPS, ON THE FLY.

REWIND TAPE TO BOT.

WRITE ONE (1) RECORD TO GET TRPE OFF BOT

WRITE SIXTEEN (16) RECORDS WITH A PROGRESSIVE DELAY

OF FROM 0 TO 16 MILLISECONDS (APPROX) BETWEEN COMMANDS.
BACKSPACE 16 RECORDS AND ALLOW THE TRPE TO STOP.

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

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

7. STOP
»#(SEE GTIMTBL IN DZTUG LISTING FOR GAP TIMES)#*

SEQ 0022

W+

(T )0 =

T22. RESERVED FOR FUTURE USE#x%¥¥
T23. DRATAR TIME AT 200 BPI:

THIS TEST WILL MEASURE THE TIME REQUIRED 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), DATA 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 ERCH RECORD

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

o W

T24. DATA TIME AT 556 BPI:
REPEAT STEPS 1 THRU S OF T23 AT 5Sb BPI.

T2E. DATA TIME AT 800 BPI:
REPEAT STEPS 1| THRU S AT 800 EPI.

TZe. CATA TIME AT 1600 BPI (PE):

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

AC
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TMC2 ORIVE FUNCTION TIMER PAGE 2! SEG 0ge2
127. ERRASE:
THE ERASE COMMAND WILL CRUSE AN AREA OF THE THREE (3]
INCHES TQ BE DC ERASED_IN THE FORWARD DIRECTION.
THIS TEST WILL ASSURE THAT THE PROPER DISTANCE IS

ERASED.

1. LEARVE TAPE AT ITS PRESENT POSITiON.

2. ISSUE AN ERRSE COMMAND.

3. MONITOR DRY (BIT 7 OF DS)

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

e g%g%ECT THE DISTANCE. DENSITY IS NOT R FACTOR.

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 DATA IS PUT ON TAPE.

LEAVE TAPE AT ITS PRESENT POSITION

ISSUE A WRITE TAPE MARK COMMAND

MONITOR DRY (BIT 7 OF DS)

THE TIME FROM GO TO DRY WILL Bt THE TIME
REQUIRED TO WRITE THE TM RECORD PLUS THE
gTégCH GAP.

L WMYr—-
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TMC2 DRIVE FUNCTION TIMER PAGE 22

T31. TAPE SPEED FORWARD:

THIS TEST REQUIRES THE USE OF AN 803 BPI SKEW TAPE!
THE OPERATOR WILL BE REQUIRED TO MOUNT THE SKEW TAPE
BEFORE EXECUTING THE TEST. THE SKEW TAPE IS THE ONLY
WRY TO ASSURE THAT TAPE IS MOVING AT THE PROPER SPEED
BECAUSE THE FREQUENCY OF FRAMES ON A SKEW TAPE 1S
GUARANTEED TO BE ACCURATE.

ASSURE TAPE IS STOPPED

ISSUE A RERD FORWARD (B
MONITOR FC FOR FC = 800
MONITOR FC FOR FC = 880
TIME FROM FC = BOO TO F
FOR_TARPE TO_TRAVEL 10 I
DIVIDE THE TIME FOR 10

EHEPRESULT IS AN AVERAG

T32. TAPE SPEED REVERSE:

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

1. ADVANCE TAPE OFF OF BOT.
€. ISSUE A READ REVERSE.
a. PEPERT STEPS 3 THRU & IN THE REVERSE DIRECTION.

T 80T
? ? " NORMAL)
(10

0
10)

= 8800 IS THE TIME REQUIRED
HES
NCHES BY

)

A
0
(
0
¢
NC
1 10.

£ SPEED FOR 1 INCH.

W~ Ut wruv—

o
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08-DEC-76 12:38 TABLE OF CONTENTS

STARTING INSTRUCTIONS

MACRO DEFINITIONS

REGISTER RSSIGNMENTS
TMO2/TUle REGISTER BITS

TIME SPECIFICATION TRBLE

GRP TIME SPECIFICATION TABLE
TEST HERDER POINTERS

PROGRAM SUBROUTINES

TYPE SUBROUTINE
OCTSL ¥8 REC{I 8 TYPE ROUTINE
OCTAL TO DECIMAL & TYFE ROUTINE

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

TIMER SUBROUTINES
DELAY SUBROUTINES

DIVIDE SUBROUTINE

ORIVE SUBROUTINES

PROGRAM INITIALIZATION

START QOF TESTS

PROGRAM MESSAGES

MOZ2

09-DEC-76 10:45

SEG 00e<S
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NO2

09-DEC-76 10:45 PAGE |

MC
ME

$CPVEC, SCPREG, SCRTCH, $TYPE

!

2

3

c

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

7 "SBTTL STARTING INSTRUCTIONS

8 :LOADING AND STARTING PROCEEDURE

9 : LOAD PROGRAM USING ABS LOADER

10 : LOAD ADDRESS 200

11 : SET SWITCH OPTIONS

ig ; PRESS START

14 - GENERAL REGISTER USAGE -

15 : RO=ACDRESS OF rC' 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=CONTAINS *TICK' COUNT WHEN TIMER IS RUNNING (SET BY TIMER)
sg : RS=ADDRESS OF CSl (SET BY SCOPE)

i
22 :SWITCH REGISTER SWITCH RSSIGNMENTS
23 100000 SWiS=e 100000 sHALT ON ERROR
24 040000 SWl4= 040000 :LOOP SUBTEST
25 023000 SWi3= 020000 :INHIBIT ERROR TYPE OUT
26 064000 SWll= 004000 *INHIBIT SUBTEST ITERATION
27 002600 SWiD= 002000 : INHIBIT PUBLICATION OF FUNCTION TIMES
28 001000 SW09= 00100 :RING B LE ?N ERROR .
29 000400 SWo8= 00040 'TYPE LINE ITEM AFTER EACH ITERATICN
30 000200 SW07= 000200 !HALT ON TEST SELECTED IN SWOS-SWOQ
ié 000100 SW0b= 000100 : CONTINUOUS CYCLE
33 _SBTTL MACRO DEFINITIONS
34 "MACR0 GSAVE
35 ;ISR PC, .SAVE :SAVE REGISTERS ON THE STACK
36 "ENDM  SAVE
37 "MACRO RESTORE
38 ISR PC. .RESTORE :RESTORE REGISTERS FROM THE STACK
39 "ENDM  RESTORE
40 "MACRO INPUT
4] ISR PC, . INPUT :GET USER INPUT
42 CENDM  INPUT
43 "MACRO REWIND
4y ISR PC, .REWIND REWIND SLAVE
45 BVS 994 :BRANCH IF ERROR ON REWIND
46 "ENDM  REWIND
47 "MACRO TIMEON

4E ISR PC, TIMON : TUPN TIMER ON
49 ENDM
g0 .MACRO TIMCHK

€1 IMP TIMER(R3) :GO TO TIMER & RETURN VIA R2
g2 .ENDM

£3 "MACRO SETGO
E4 INC (RS) :SET *GO’ BIT

g _ENDM

SEG 002t
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REGISTER RSSIGNMENTS

.SBTTL REGISTER ASSIGNMENTS
; ;DEFINITIONS AND REGISTER RSSIGNME™NTS
; {GENERAL REGISTER ASSIGNMENTS

DZTUGR.P1L

LYW Wt Wl WA

N EN PN NN AN

PR W 4 W A WP o

L RN e W ol S i W o W o Lan K aEY ot W 4

W W ol e W N et T 4

("(T‘t*HHHH'“HHHD—HHb—Q—'HF-mb-b-‘l—-b-'h—-b—-r—-f—-b—'b—iwr-HHH%‘HD—‘D-‘D‘HD—‘HHHHU’

(S n RV ENIRE VN W N R S L W WD P U R PR PR « L i A N R i e P P S R R Tl 1 s RN ]

08-DEC-76 12:38

000000
000001
000002
000003
000CaH

000004
00000S

177776
177774
177772
177770
177560
177562
177564
177566

000004
000010
000014
Q00014
000014
000020
C000e4
000030
000034
00CJe0
000064
0G01 14
000240
000244
000250

172540
00010
177546
000100
177514
177516

172440

R0=%0
Rl=%1
Re=%2
R3=%3
R4=%4
RS=%5
SP=/b
PC=x7
R10=%0
Ril=x}
Rl2=%2
R13=%3
Rl4=%4
R15=%S

BO3

09-DEC-76

; sREGISTER ADDRESSES
PSW= 177776

SLR=
PIRQ=

UBREAK=
TKS=

TKB=
TPS=
TPB=

177774
177772
177770
177560
177562
177564
177566

: : VECTOR_RDDRESSES
ERRVEC=Y4

:RH11,TMO2/TUlB

RESVEC=10
TBITVEC=1M
TRTVEC=1Y4
BPTVEC=14
I0OTVEC=20
PFVEC=24
EMTVEC=3C
TRAPVEC=34
TKVEC= &0
TPVEC=84
PARVEC= 114
PIRVEC=240
FPEVEC=24Y4
MMVEC=25S0

; CLOCK ADDRESS AND VECTORS
PLKCSR=

SR= 17254C
PLKVEC= 104
LKS= 177546
LKVEC= 100
LPS= 177514
LPB= 177516

TMCS1= 17244C

REGISTERS

10:45 PAGE 1-

1

; s PROCESSER STATUS WORD

: 'STACK LIMIT REGISTER (11/4G,11/45)
s PROGRAM INTERRUPT REG. (11/43)

: IMICRO-BREAK REGISTER (11/45)

: | KEYBORRD CSR

: }KCYRORRD DATA BUFFER REGISTER

L I TELEPRINTER CSR

: {TELEPRINTER DATA BUFFER REGISTER

: ;ADDRESS OF ERROR VECTGR

; s ADDRESS
; ; ADDRESS
; 1 ADDRESS
; ; ADDRESS
; +ADDRESS
; : ADDRESS
: s RDDRESS
; s ADDRESS
; s ADDRESS
: ; ADDRESS
; 7ADDRESS
; s ADDRESS
: ; ADDRESS
; s ADDRESS

sKwll-P
(KWll-L
sLPLL

OF
CF
OF
QF

RESERVED INST. TRAP VECTOR
'T° BIT TRRP VECIOR
*TRACE’ TRAP VECTOR
"BRERKPOINT’ TRAP VECTOR
10T _TRAP VECTOR

POWER FRIL TRAP VECTOR

EMT VECTOR

TRAP VECTOR

TTY KEYBOARD INT. VECTOR
TTY PRINTER INTERRUPT VECTOR
MA/MF PARITY ERRCR VECTOR
PIRG VECTOR

FLORTING POINT INV. VECTOR
MEM MGMT ERROR TRAP VECTOR

SEy 0027
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OZTUGA.P1l  OB-DEC-76 12:38 REGISTER ASSIGNMENTS SEQ 0028
71 ;TMO2/TULE INDEX VALUES
72 000000 CSl1= 00 ;CONTROL STATUS !
: 0000g2 W= 02
74 000004 BA= 04 ;BUS ADDRESS REGISTER
° 000006 Fc= 06 ;FRAME_COUNT
7E 000010 cs2= 10 :CONTROL STATUS #2
=7 000012 0S= 12 :DRIVE STATUS
78 000014 ER= 14 'ERROR_REG 21
79 000016 As= b sATTENTION SUMMARY
80 000022 DB= 20 'DATA_BUFFER REG
1 000024 MR= 24 :MAINTENANCE REG
82 000026 DT= 26 'DRIVE TYPE REG
83 000030 SN= 30 'SERIAL NUMBER REGISTER
83 000032 Tc= 3 :TAPE CONTROL REG
86 .SBTTL TMO2/TUl6 REGISTER BITS
87 ;RHCS1-C5] (RS)
38 noooo} 60= |
33 JO0000 NOP=_ 0
33 000002 RWDOFF= 2
9] 000006 RWD= 6
32 000010 DRYCLR= 10
33 000026 WFMK= 26
94 000024 ERASE= &4
35 000030 SPCFWD= 30
3% 000032 SPCREV= 32
97 000050 WCHKF= 50
38 000056 WCHKR= 56
99 000060 WFWD= B0
180 000070 ROFWD= 70
191 000076 ROREV= 76
102 000100 IE= 100
103 060200 RDY= 200
104 000400 Ale= 400
108 001000 Al7= 1000
106 002000 PSEL= 2000
107 004000 DVA= 4000
108 020000 MCPE= 20000
109 040000 TRE= 40000
110 100000 SC=__ 100000
1] :RHCS2-CS3(RS)
112 000000 Vo= 0
113 000001 DVi= |
114 000002 pve= 2
115 000003 Dv3= 3
11E 000004 Dvi= &
117 000005 DV6= 5
1:8 000006 DVe= &
119 000007 Dve= 7
120 000010 BAI= 10
121 000020 PAT= 20
122 000040 CLR= 40
123 000100 IR= 100
124 000200 Ok=_ 200
12¢ 000400 MDPE= 400
2 061000 MXF= 1000
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002000
004000
010000
020000
040000
100000

000001
000002
000004
000010
000020
000040
000100
000200
000400
002000
004000
010000
020000
040G00
100000

000001
000002
00Co04

000020
000100
000200
000400
0C1000
002000
004000
010000
023000
040020

gooioc

002000
010000
040000

000300
000320
000000
000400
001000
002000
-00000

DLi=
: RHDS-DS(RS)
SLA=

;RHMP-HRéRS)

PGE=
NEM=
NED=
UPE=
WCE=

BOT=
TMK=
IDB=
SDUWN=
PES=
SSC=
DRY=
DPR=
EQT=
WRL=
MOL=
PIP=
ERR=
ATA=

; RHER-ER(RS)
ILF=

ILR=
RMR=

FMT=
INCVRE=
PEFLRC=
NSG=
FCE=
CSITHM=
NEF=
DTE=
OPI=
UNS=

:RHCT-DT(RS)
SPR=

CH7=
TAP=

{RHTC-TC(RS)

BPIB00=
PE1600=
ACCL=

09-DEC-76
TMO2/TUle REGISTER BITS

2000
4000
10000
20000
40000
10000C

1
c
Y

10

20

40
100
200
400
2000
4000
10000
20000

40000
100000

100

2000
10000
40000

300
320

0

0004c0
001000
802000
100000

: INSTRUCTION EGUARTES

DO3

10:4Y5 FRAGE 1-3

SEG 2029
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BZTUG-A TMO2/TUleJ DRIVE FUNCTION TIMER MACY1l 27(1006) 09-DEC-76 10:45 PARGE 1-4

DZ2TUGH.PL1 08-DEC-76 12:38 TMO2/TUl6 REGISTER BITS SEQ 003C
183 104400 HLT= TRAP
104000 SCOPE= EMT
igg 000004 TYPE= 10T
187 :MISCELLRNEOUS EQURTES
188 005724 QUTBUF=INIT ; OTPUT BUFFER START AT BEG OF PROGRAM
189 177400 FRHCNT= ~-256. : FRAME COUNT
13C 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 0oc01e LF= e QSCI% COOE FOR LINE FEED
138 000015 CR= 15 ;ASCII CODE FOR CARRIAGE RETURM
138 20calr CNTRLO= 17 *ASCII CODE FOR CONTROL O (fO)
.87 030C2s CNTRLU= 25 :ASCII CODE FOR CONTROL U (L)



DZTJG-R TMO2/TUleJ DRIVE FUNCTION TIMER MACYL]l 27(1006)
08-DEC-76 12:38

OZTUGH.P1L

rufuuorw oo RN

TUNUNU N 6 04 bt bt s 3t bt 0t o
WMNY— O DO ~NNTCU LG -

fuy
n
¥ o

<N

prvrarnrur
tnunununung

NI wrnoe—(

000014
000016
000020
000022
020024
000026
000030
000032
000034
000036

00CCeO
0Caaske

00Ci76

000200

0C100C
001002
001004
00100S
00130€E
021010
001012
001014

0010CY4
001114
QG116
001120
00liel
0011ege
001123
goliz4
001125
601126
001127
001139

001132
DOLI3Y
001136
0C1.40
CClle
cJllld

000014
000016
000000
002332
000000
000026
000000
004126
000340
003652
000340
000060
003606
000340

000176
000000

000200
000137

000So0
00Ce0a

001000

177570
000000

000020

000020
00coac

005724

FO3

09-DEC-7B

TMO2/TUlE REGISTER BITS
:SETUP TRRPBVECTORS

10:4S FAGE 1-S

;SET 'T* TRAP TO TAHER 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 TO .HLT ROUTINE
;PRIORITY LEVEL 7

SOF;NQRE SWITCH REGISTER LOC. 176

TBITVEC
.WORD +*2
.WORD HQLT
.WORD ~IYPE
.NORD 0
.WORD PFVEC+Z
.WORD  HALT
.WORD .SCOPE
.WORD 340
.WORD LHLT
.WORD 340
.=TKVEC
.WORD  TKISR
.WORD 340
SNREG 0
.=200
JMP IRINIT
.=500
TKPTR= 600
=1000
PROGRQM TAGS
SWR: 177570
SCPARDR: .WORD O
DRVNUM: .BYTE O
SLYNUM: .BYTE O
SLVPTR: .WORD O
TMBRSE: .WORD  TMCSI
RTIME: .WORD O
ATIMTBL:.BLKW 16.
GAPTBL: .BLKW 1B.
DELTIM: .WORD. O
OCTALO: .WORD O
GRP: BYTE O
ITCNT: .BYTE 0
TSTNUM: .BYTE O
ERFLG: .BYTE O
PRGFLG: .BYTE O
UNTFND: .BYTE O
TYPFLG: .BYTE O
NRZFLG: .BYTE O
ASFLG: .BYTE O
.EVEN
DIGTAB: “Q1
l'qs
..6?
89
OODIGITS: . BL<B ¢

:SOFTWARE SWITCH REGISTER
:G0 TO START OF PROGRAOM

: STRCK

:SWITCH REGISTER

: TMO2 DRIVE UNDER TEST
:TULE SLAVE UNCER TEST
:POINTER TO SLAVE TABLE (S.VTBL) BELCMW °
:BASE ADDRESS OF TMD2/TUlE REGISTERS
-CONTRINS 'TICK® COUNT
.EACH ENTRY CONTAINS TIME FOR FUNCTION
:ENTRIES ARE MADE BY 'SCOPE’ ROUTINE
: TIMES RECORDED BY 'GAP CONSISTANIY® TEST
: VARIBLE DELAY

;CONTAINS GAP & (JUSED FOR TST Q21
ITERQTION LOUNT

TEST

ERROR FLRG

: PROGRAM FLAG

{UNIT FOUND INDICATOR

: INDICATES IF DRIVE IS NRZ ONLY.
:1/0 = YES/ND.

:RESERYVE SPRCE FOR CONVERTED LISITS

SEG Cga.
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2TUGK.P 08-DEC-76 12:38

.1
001182

001154
001164
001264
001374
0C1377
0014C1
001403
0C1405
QCiN07
oCi41d
Q01412

00C
00] 154
000010
000100
000:10

GO3

09-DEC-7b

TMO2/TUlE REGISTER BITS

ANGTAB: |

.BYTE

DRVTBL: .
SLVTBL: .

0

b4,
72.
<CR><LF>

0
(7>

.).(HT)

10:45 FAGE 1-6

SEG CC32
: TERMINATCR

:A 07-1 = CRIVE NOT TC BE-/TO BE TESTELD
:A 0/-1 = SLAVE NOT 70 BE/TGC BE TESTED
: "ELETYPE INPUT BUFFER

:MISCELLANEOUS ASCII CHARACTERS



DZTUG-R TMO2-/TUlbJ DRIVE FUNCTION TIMER MARCYI1l
DZTUGA.PLL

001416
001422
001426
001432
001436
001442
001446
001452
001456
001462
001466
001472
001476
0015802
001506
n0o1s1e
001lsl16
001522
001526
001532
001536

g1s842

01546
001552
001556
001582
0015686

08-DEC-?

000003
g42300
001666
00157¢
002506
0106e4
000500
000721
002506
000500
000562
002506
003206
003206
002412
002234
002710
002544
000000
004552
004540
084 40
004716
023564
024404
004336
004336

b 12:38

000000
041460
001546
0015ee
00145¢
010004
000404
000651
001452
000404
000512
001452
002056
002056
001666
001522
00253¢
002330
000030
004406
003374
u
084552
023254
024074
00417¢
004172

e7(
TIME SPECIF

: MICROC

1006)

ESONDS.

t MICROSECONDS

: FORMAT

STIMTBL:

:NCTE:

IS
.WORD

.WORD
. WORD
. WORD
.WORD
. WORD
. WORD
.WORD
.WORD
. WORD
.WORD
.WORD
WORD
.WORD
. WORD
.WORD
. WORD
. WORD
.WORD
-WORD
.WORD
. WORD
.WOR

.KOR

. WORD
.WORD
. WORD
.WORD

TEST 31

09-DEC-
ICATION TRBLE

.SBITL TIME SPECIFICAT
; THE BELOW TRBLE CONTAINS THE S

NOTE THA
(BY APPEN

MAX,MIN

0,0
17600.,
00850. |
00890. ,
01350. .
04500. ,
00320. ,
00465. |
01350. ,
00320. ,
00370. .

92270.,

HO3

T WHEN T
DING R O

17200.
, D0870.
,00850.
,00810.
,04100.
, 00260.
, 00425.
,00810.
,00260.
,00330.

.,00810.
.,01070.

,01070.

.,00950.
..00850.
.,01370.
.,01240.

.,02310.
; 02300.
-+ 5300,
.,09300.

., 10300.
..02170.

,02170.

10N
PEC
gﬂE

76 10:495 FAGE 1-7

;TIME IN MS

—
RN
'\.Dl{TO"

s —D0O | COCD(D\.P‘\J\)U'I VLo Oout

=]

W c NI
N o

1 O\

== b= FON) FUN O 4= 4 = e =~ W — E W £ — 00 D
« O . . . .« .

ooncL oL Wrr—noemrow:-

- 0O
o

T NMEWE WEBT WIS G S WO WS G WEWE G A ST OFES O MRS W B &

mn
n
=3
n
——0 LW

o s OD ¢

s UVoe=
~NNWeE —0O0O0— £

n
n
~J
1
mn
—

FUNCTION

WRITE FROM BOT
WRITE START
WRITE SHUTDOWN
WRITE STLDOWN
READ FROM BOT

READ START

RERD SHUTDOWN
READ SETTLENOWN
RD REV START

RD REV SHTDWN
RD REV STLDWN
TRN RND OLY F-R
TRN RND DLY R-F
GAP SIZE STQOP
GAP SIZE STRT
GAP SIZE INTER
GAP CONSISANCY

DUMMY

DAT TIME 2008PI
DAT TIME S5S6BPI
DAT TiHE 8008P1

Mt 1600PE

ERRSE

WRT FILE MARK
RERD 1" TAPE
RD REV 1" TRPE

AND 32 REQUIRE PRERECORDEC 800BPI SKEW TAPE.

DAT T

TABL
FIED FUNCTION TIMES IN TENS CF
ARE TYPED THAT THEY ARE TYPED IN

TEST &

TST0C!
TST00e
157003
TSTOO4
TST205
TST006
1571007
157010
TSTCL1
157012
157013
TSTOLY
157015
TST016
TSTC17
157020
157021
1S70ee
157023
TST024
157025
TST026
157027
157030
TST031
TST032

SEQ 3C33
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DZTUGH.PL1

=

L) G (I LD ) W) o Ut
TNV MU te peps pea pospop s pa p-a
L WUs—- OWM O Llarue— O

r
Uy

00is72
001576
001602

001622

BB1Es2
091813
001646

g01e5Se
0C1656

gcleske
001886

08-DEC-7& 12:38

002602
002652
002734
002734
002734
002652
002652

T
R

002532
002532

00cu412
002506
002532

00253¢
002424
002260

002260

83528
M)

002260

002260
0C22¢&C

ET
; THIS TRBL

GRP TIME SPECIFICA
CONTARINS THE GRP SIZES
:OF THE 16. GAPS RECORDED BY THE G

103

09-0eC-76
GRP TIME SPECIFICARTION TRBLE

:NOTE: GRP #’S ARE IN OCTAL.
MAX,MIN(10)

GTIMTBL:

.WORD

. WORD
- WCRD
-WORD
. WOR
. WOR
. WORD
.WORD
.WOR
. WOR

' 4ORD

01410.
01450.
0{580
31288:
01450.
g14SC.

01370
01370
01370

01370.
0137C.

’
’
b
*y
b
.
.

,01290.
,01350.
,01370.

81308

,01200.
01200.

B1358: - Bl=fe:
81378:

00000 oo

1
e
12
le
12

1588

200.
00.

0
00.
0

OO0

10:45 FAGE 1-8

1
A

I
(
p

ON
IN

TARBLE
TENS OF MICROSECONDS) FCR ERCH

CONSISTANCY TEST (TSTC2l).

; TIME IN MS(10) GRP #

-e weaeWe W Eme

Pt st Pt Pt s b Pt Pt et Pt e Pt e

@4 B BIPIRY R o aeasr

._.
WG WG W) W E £ Lo un

14,
14.

SN NNN NN \'JUYU'I (Talem an) C)UT

1-12.
-13.

U I B |
Pt Pt Pt Pt pt Pt Pt P Pt P P

'

._-
UM NLIUNL NUN FTUTUNY N GG L)
OO OO0 00 000 00NN

GAP-0
GAP-1
GAP-2

AP-3
AP-4

DELAY IN MS{IO)

O
X
w

* O000000L00D
o gar g Jar S S gur P Jur 4

A b b b ) 0O O UN £0) NOr—-
r=ra O I

N £ Whoe— 0O-
ot gu gu gx g (I D I ILIT, THIT: 18]

wumwnunnuw

SEG 2034



OZTUG-R _TMO2-TUleJ DRIVE FUNCTION TIMER MACY1l 27(1006)

DZTUGR.PL]

001672
001674
0016?6
B
85178

001706
001710
001712
001714
001716
e
001724
001726
001730
001732
g813
001740
001742
001744
001748
001750
001782
001754
OCITSE

08-DEC-76 12:38

000000
014667

015568
C1S603
glsess

JO3

10:4S  PRGE 1-9

09-DEC-76

TEST HERDER POINTERS

.SBTTL TEST HEADER
: THE BELOHOEQBLE CONTAINS P

NaM

.WORD
.WORD

.1001

PO
OIN

INTE
INTERS

RS
T

C ERCH TEST'S DESCRIPTOR

DUMMY TEST



KO3

DZTUG-R TMO2-TyUleJ DRIVE FUNCTION TIMER MACY1l 27(1006) 09-DEC-76 10:45 FAGE 1-10

DZTUGR.P11  08-DEC-76 12:38 TEST HEADER POINTERS SES 0036
362
gga ggscgcsuxgcw REGISTER ROUTINE. CHECKS FOR $G TC ALLOM CHANGING
365 :CALL IS BY WAY OF JSR PC,CKSWR
36E :LOCATIONS USEC:
367 001760 000000 }1B: .WORD O
368 001762 000000 TEMPST: .WORD O
369 001764 000000 COUNT: .WORD O
g;? 001766 000000 ROSW: .WORD O
372 001770 022767 000176 177002 CKSWR: CMP #SUREG, SWR sorruﬂRE SWITCH REG FRESENT
373 001776 001120 BNE ouT GET oUT
0 O0o00e gaeoer iRt 1777:8 B wosips O stole, P P e
4 4
76 885 14 825727 600889 177736 Eng % ? 1S IT A’ (fG)
377 002022 001106 BNE ou+
378 002024 000004 015647 TYPE,L.CNTG
379 002030 000004 015654 CNTLU: TYPE.L.SWR
380 002034 017702 1767430 MOV JSWR, R2
381 002040 004767 000564 ISR PC, TYPOCT
ggs 002044 000004 015663 TYPE,L.NEW'
384 002050 005067 177706 CLR TEMPST
385 002054 012767 000007 177702 MOV 87, COUNT
386 002062 004767 000ISH4 1$: ISR PC'TTIN .60 READ A CHARACTER
BB M G e B g g e
383 002102 651001 BNE 2§ : BRANCH IF NOT
390 002104 000751 3%: BR CNTLU :START OVER
391 002106 122767 00001S 177644 2§: CMPBE  #15,TIB :1S IT A <CR)?
332 (002114 001012 BNE 4% :BRANCH IF NOT
393 002116 012767 000200 177642 MOV 200, ROSK
394 002124 004767 000230 JSR PC, TERLF :ECHO IT WITH <LF>
395 002130 022767 000007 177626 CHP 7. COUNT 'WAS IT FIRST CHARACTER
395 002136 001034 BNE 78 :CHANGE SWR IF NOT FIRST ONE
397 (002140 000437 8%: BR ouT :GET OUT
398 (02142 122767 000060 177610 4%: CMPB %60, TIB
393 (0021s0 0G3004 BGTY 13
400 002152 122767 000087 177600 CMPB  ®67,TIB
40l 002160 002003 BGE 6§
402 002162 000004 015673 5§: TYPE,L.QUEST X
402 002166 000746 BR 35 :START OVER IF NOT LEGAL CHARACTER
404 002170 006367 177566 B6S: ASL TEMPST
405 002174 006367 177562 ASL TEMPST
406 002200 006367 177556 ASL TEMPST
407 002204 142767 000060 177546 BICB 718 :GET NITTY-GRITTY
408 002212 1S6767 177542 177542 BISB TIB TEMPST
409 002220 005367 177540 DEC COUNT :ONLY WANT & DIGITS
410 002224 001756 BEQ 5§
411 002e26 000715 BR 1% .
412 002230 016777 177526 176542 7%: MOV TEMPST. JSKR : CHANGE SWITCH REGISTER CONTENTS

2 202235 008740 8R 8%
4.4 002240 000237 CuT: RTS PC
.5



DZTUS-A TMO2/TyYleJ DRIVE FUNCTION TIMER MACY1l 27(1006)

D2TUGR.PL]

417
418
419
420
421
422
423
424
425
426
427

002312

002314
002315
002316

002317
002320
002322
002324
00232S
002326

002332
002334
002340
002346

0023Se
002356
002360
002364
002370
002372
002376
002400
002402
002404
002406
002410

002412
002416

08-DEC-786 12:38

005067
005067
005067
005267
105767
100375
016767
105767
100375
116767
000207

C0og11
000
002
sjols!

020
177564
177566

000

0c0

005015
002332

010046
017600
062766
105087

105767
001410
000004
105767
100006
005067
000207
112046
001003

000002

1227 1E
001445

178312
175310
17750¢
175276
175272

175266
175262

177450

0ao

000002
000ae0z
177753

177747

00c3eb
177376

177370

000011

177462

175254

00000e

TTIN:

TTINL:

TTINZ:

LO3

09-DEC-76 1C:4S FPAGE 2
TEST HERDER POINTERS

:TTY READ SUBROUTINE %3 %% % % % % % %

CLR
CLR
CLR
INC
TSTB
BPL
MOV
TSTB
BPL
MOVB
RTS

TKS

TKB

TIB

TKS

TKS
TTIN]
TKB, TIB
TPS
TTINZ
118, TPB
PC

.SBTTL PROGRAM SUBROUTINES

TYPE SUBROUTINE

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

.SBTTL

;3B TRAP TYPE INSTRUCTICN
; MESADR IS FIRST ADCRESS OF ASCIZ STRING

: sHORIZONTAL TAB

:+ sCONTAINS NULL CHRRRCTER

s :CONTARINS # OF FILLER ChHARACTERS

: ;CONTRINS TELEPRINTER RVAILABLE FLAG
+:0/377 = AVRIL/NOT AVAIL

: ; CONTAINS KEYBOARD AVRILABLE FLAG

: ;ADDRESS OF TLEPRINTER STATUS REGISTER
. RDDRESS OF TELEPRINTER DATA BUFFER

+ ;CONTAINS 8 OF CHARS TY"ED

; sCONTRINS CONTROL C CHRR (IF TYPED.

:;SAVE RO

; :GET MESSAGE ADDRESS

; ; ADJUST RETURN PC

; ;BRANCH IF CONTROL O(t0; WRSN'T TYPEC

. s TYPE <CRY(LF>

: ;PUSH CHARACTER TO BE TYPED ONTO STRCK
: :BRANCH IF NOT THE TERMINATOR

::POP TERMINATOR CHAR OFF THE STACK

: :RESTORE RO

:;RETURN TO CALLER

; ;BRANCH IF HORIZONTAL TRB <H™

;;CALL: TYPE

' MESADR

: : TRGS USED BY THE TYPE ROUTINE BELOMW
$HT=11

§NULL: .BYIE

$FILL: .BYTE 2

$TPFLG: .BYTE O

$TKFLG: .BYTE O

§TPS: .WORD  177S6H

$TPB: .WORD 177566

§CHARCNT:.BYTE O

§CNTRLO:.BYTE O

§CRLF: .ASCIZ (1S)<12
EVEN

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

TYPEl: TSTB  $CNTRLO
BEQ TYPE2

TCRLF: TYPE,S$CRLF
1578’ RDSW
BPL TYPE3
CLR ROSW
RTS PC

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

TYPE3: MOV (SP)+,RO
RTI

TYPEY: CMPB  #3HT, (SP)
BEG 9§



MO3

0ZTUS-R TMO2/TUleJ DRIVE FUNCTION TIMER MACY!1 27(1006) 09-DEC-76 10:45 FRAGE 2-1
DZTUGAH.PLI

N Y i Y e R an N ol oW S

w""’—’ @t Pt Pt Poth Pt et Pt Pt Pt Pt Pt Pt Pt o Pt Pt Pt Pt p—t Pt Pt pt ot Pt P 0 Pt Pt Pt s
m\_-\./uu St N Ve Nt Nt st Nt it N Vot Nt Nl N Nt Nl Nk st el N Nkl Nt Nt N ol Nl Nt Nmah N ot

I e N L o Ran R T I e o R R Y e Y T B W W O

436
438

£
(s)

oW o &
rtrw
0w

002420
202424
002430
002432

022436
002442
002444
002450

002452
002456
002460
00246

00247

002476
002504
002506
002Sle
002514
002522
002524
002530

002532
002536
002542
002550
002552
002554

002556
002560
002562
002564
002566
002E70
0257
0e57

002600
002604
002606
002610
g0z2e1e
002614
0Ceele
0Cesen

08-DEC-76

004767
122726
001350
016746

105366
002770
004767
000772

105777
100375
e
11669;
122766
001003

105067
000406

000207

112716
004767
132767
001372
105726
0C0676

12:38

000026
000C1e

177656

00000l
000002

177642
000017

000002
000015

177612

oogole
177574

000040
177710

000007

000014

000014

0023¢e5

177624
000002

000002

177554

TYPE SUBROUTINE

JSR PC,5% .+ TYPE CHARACTER
3%: CMPB 812, (SP)+ : 1CHECK IF CHARACTER uns A LINE FEED

BNE TYPE| ,,aanncn IF NOT LINE FEED

MOV $NULL , - (SP) ''GET % OF FILLERS REQUIRED AND FILLER

: 1 CHARACTER.

4g: DECB  1(SP) ,,oecnsnsnr FILLERS RCG. COUN

BLT 33 : 'BRANCH IF NO MORE F LLERS RRL REGUIRED

JSR PC,5% ' 'TYPE FILLER CHARACTER

BR 4§
5%: 53{9 aSTPS ::WAIT FOR OUTPUT DEVICE

CMPB ll? J#SCNTRLO ; CHECK _IF CONTROL O WARS TYPED

0, Blopy sarre 1B Toul SARRIEERICE F 10 WS TvRED

6S: gnga 'és 12(5P) : :BRANCH IF NOT <CR»
SERB ganRCNT : :CLEAR CHARACTERS TYPED COUNT
7%: gggﬁ gée,a(sp) . BRANCH IF <LF> OR ’NULL’
INCB  SCHARCNT + - INCREMENT CHARACTER TYPED COUNT
BS: RTS PC
HORIZONTQL Tna <HT> Pnocssssn
&4 OVE ,.Lono "SPACE’
10s: é??e g gcnnacnv ¥¥$E ,ggggE,UNTIL A MULTIPLE
' , !
BNE 108 {0 5 gHQRngrsns HAVE BEEN TYPED
7578 (SP)+ :POP SPACE
BR TYPE! :1GET NEXT CHARACTER

EUEROUTéNEETO SAVE GENERAL REGISTERS ON THE STACK

'SaVE: MOV RS,-(SP) .GAVE REGISTE®S ON THE STACK
MOV R4 -(SP)
MOV R3'-(3P)
MOV R2 -(3P)
MOV R -(5P)
Hov Rgtéé?p)(sp) GET RETURN PC
R? # ) :RETURN

;SUBROUTINE TO RESTORE GENERAL REGISTERS FROM THE STACK

CnLL RESTORE

' RESTORE : MOV (SP)+, 14(SP) :MOVE RETURN PC
MOV (SP)+ RO RESTORE REGISTERS
MOV t P)+ Rl
MOV USPH- R2

MOV (SP)+ R3

MOV (SP)+ RY

MOV (SP)+ RS

RTS PC :RETURN

; SUBROUTINE TO CONVERT OCTAL DATA TO ASCII

SEG 003e



0
o

Z
£
Z

459
460
461
462

002622
002626

002630
002634
002634

BBsE4A

b

002654
002660

002662
002664
002666
002670
002672
002676
002702
02704
02706
002710
0027 t4
002716
00272¢
002722
002726

002730
002734

002736
002742
002742
002?46
002750
002754

TUG-A_TMO2/Tylb

UGH.PL1 cB

-DEC-76

110667
000402

105037
004767

T

s

612700
000404

006302
006103
005301
001374
01701
116324
005003

45300

01365
105737
001032
000004

024767
000207

110637
000402

105037

004767
005000
12704
gc0a3

J DRIVE EuggTION TIMER MRCY!l 8?(1006)

176300

001126

177716
001144

000006

000003
00113e

Colleb
001144

177652

001126

001126
1776.C
00.144

[103

09-DEC-78
TYPE SUBROUTINE

:CALL: MOV NUMBER, R2
: JSR PC,CNVOCT
CNVOCT: MOVB  SP.TYPFLG

BR CNVTO

.SBTT OCTAL TO ASC

. SUBROUTINE T0 CONVERT OCTAL NUMBER
:CALL: MOV NUMBER, R2
: JSR PC, TYPOCT
TYPOCT: CLRB  aTYPFLG
CNVTO:

JSR PC, .SAVE

MO gbxcrrs RY

cL

ngv ,R1
18: ASL R

ROL R

MOV %6, RO

BR 3%
2%: ASL R2

ROL R3

DEC Rl

BNE 2%
35: MOV 3Rl

MOVE  DIGTAB(R3).(R4)+

CLR R3

DEC RO

BNE

c$
1578 aﬁTYPFLG
8NE 43
TYPE,ODIGITS.

10:49S  FAGE 2-2

:MOVE NUMBER TO R2
.SET DO NOT TYPE FLAG '

TYPE ROUTINE
SCII AND TYPE IT OUT
;PUT # IN R2
:CALL ROUTINE

;SET TYPE FLAG

SQVE REGISTERS ON THE STACK

ES NILL EgN?HIN OCTAL DIGIT
‘gET , IO BE TYPED

:SET DIGIT COUNTER

sSHIFT # 3 PLACES LEFT

:SET SHIFT COUNTER
:MOVE ASCII EQUIV TO OUTPLT

DECREMENT DIGIT COUNT
:GET NEXT DIGIT

BRRN H If ASCII IS
:NOT TO BE TYPED

:RESTORE REGISTERS FRCM THE STARCK

:MOVE NUMBER T0O R2

;SET DO NOT TYPE FLAG

4%:
ISR PC, .RESTORE
RTS PC
: SUBROUTINE TO CONVERT OCTAL DATA TO DECIMAL ASCII
:CALL: MOV NUMBER, R2
: ISR PC, cnvbzc
CNVDEC: MOVE  SP BITYPFLG
BR CNYTD

.SBTTL OCTAL TO DECIMAL & TYPE ROUTINE
: THIS ROUTINE CONVERTS QN OCTAL # TO DECIMAL ASCII AND TYPES IT OUT

,,nLL MOV NUMBE®
: JSR PC, T bsc
TYPDEC: CLRB  @8TYPFLG
CNVTO:

ISR PC, .SAVE

CLR RO

MOV $0DIGITS,RY
1$: CLR R3 o

:PUT # IN R2
CRLL ROUTINE

:SET TYPE FLAG

;SAVE REGISTERS ON THE STACK

RO IS INDEX TO DECIMAL CONSTANT
:SET _QUTPUT PTR

:R3 CONTﬂ’NS DECIMAL DIGIT

SEG 0C29



CZYUG-R TM02-/TU16J DRIVE FUNCTION TIMER MACY1l £7(1006)

JZTUGA. OCTAL TO DECIMAL & TYPE ROUTINE

512

P11

002756
002762
002764
002766
092770
002774
0C3000
003004
003010
003012
003016
003022
003024
003030
0C3030
003034

003036
003040
003042
- 003044
003046
003050

003052
003054
003056
003060
003Ce2
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 000050
105737 001126
001002
000004 001144

004767 177544
000207

023420
001750
000144
€ooo12
000001
000000

Q10246
010346
006302
006302
010203
000004 014647
016302 001416
004767 177636
000004 001405
016302 001420
Q4767 177622
002004 001412
000004 014657
013702 001012
004767 177802
000004 001374
012603
0lee0e
000207

es: SuB
BLO
INC
B8R

33: RDO
MOVB
ADD
TST
BNE
MOVE
TSTB

BOY

09-DEC-76 _10:45 PAGE 2-3

DCONST(RO),R2
3%
R3

2%
DCONST(RD) ,Re
DIGTQB(R3) (RY)+

DCbNST(RO)

18
8°0, (R4)+
ITYPFLG

BNE 43
TYPE, 0DIGITS

4§
JSR
RTS

DCONST: .WORD
. WORD
.WORD
-WORD
.WORD
.WORD

.SBTTL

 WHERE :

’

:CALL: MOVB
; MOV
: ISR
duTspc: MOV
MOV
ASL
QSL

PC, .RESTORE
pC

10000.
1000.

100.
‘0.

l.
0

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

;ADD BACK CONSTANT WHEN NEGATIVE
tMOVE ASCI] EQUIVILENT

sNEXT CONSTANT

UNTIL RALL CONSTANTS DOONE

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

; RESTORE REGISTERS FROM THE STACK

; TERMINATOR

TYPE SPECIFIED TIMES ROUTINE

: THIS SUBROUTINE OUTPUTS THE TIME SPECIFICATIONS FOR THE TEST
:AND ALSO THE ACTUAL TIME RECORDED (ATIME)

: FORMAT OF LINE TYPED
: RANGE =< ARRARA-BBBBBB>
AARARARA IS MAXIMUM TIME FOR TEST (STIMTBL(TSTNUMX4)).
B8BEBB IS MINIMUM TIME FOR TEST (STIMIBL(TSTNUMX4+2)).
CCCCCC IS ACTUAL TIME RECORDED BY TEST (RTIME).

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

R3 -(5P)

RE

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 I¥ATIME R

ISR PC, TYPDEC

TYPE, CRLF

MOV (SP)+,R3

MOV (5P s+ R2

RTS PC

.SBTTL

RCTURL=CCCCCC

;LORD TEST NUMBER

;MOVE TIME TO RTIME

;SAVE R2 & R3 ON THE STRCK

;MULTIPLY TEST # TIMES 4
:TO FORM INDEX INTO STIMTBL
:R3 CONTRINS INDEX INTO TABLE

;GET MAXIMUM SPEC TIME
; CONVERT TO DECIMAL 3 TYPE

:GET MINIMUM TIME
; CONVERT TO DECIMAL & TYPE

;GET RCTUAL TIME
:CONVERT TO DECIMAL & TYPE

;RETURN

TYPE GRP TIMES SUBROUTINE

SEG Q0042

———— o ———

———

- ———
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DZTUG-R TMO2/TUl6J DRIVE FUNCTION TIMER MACY1l 27(1006) 09-DEC-76 10:45 PAGE 2-4

DZTUGA.PL11  08-DEC-76 12:38 TYPE GAP TIMES SUBROUTINE SEG J04!
567 THIS SUBROUTINE IS USED TO TYPE THE SPECIFIED GAP SIZES (RECGRDED IN
Ee8 '75T021). IT IS CALLED BY THE GAPOK ROUTINE IF THE GRP SIZE IS OUT CF
569 'RANGE VIA THE HLT ROUTINE (HLT+2).

20 :CALL: MOVB :LOAD GAP # INTO GAP
1 ; MOV urxnt RTIHE :LOAD ACTUAL TIME INTO ATIME
3 ; JSR  pc,outcap
{
674 003146 010246 OUTGAP: MOV R2,-(SP) :SAVE R2 ANC R3
575 003150 010346 MOV R3’ -(5P)
676 003152 116703 175742 MOVB  GARP,R3 :GET GRP #
577 003156 006303 ASL R3
£78 003160 006303 ASL R3
679 003162 00000M 014647 TYPE,L.RNG
580 003166 016302 001572 MOV GTIMTBL(R3),R2 :GET MAX TIME
S81 003172 004767 177540 JSR PC, TYPDEC : CONVERT TO DECIMAL & TYPE
582 003176 000004 001405 TYPE,DASH
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 0O014]2 TYPE, ANGTAB : TYPE <
686 003216 000004 014657 TYPE,L.ACT
587 (003222 013702 001012 MOV JSATIME, R :GET ACTUAL TIME
S88 003226 004767 177504 ISR PC, TYPDEC : CONVERT TO DECIMAL & TYPE
589 003232 000004 014336 TYPE,E.GAP’
690 003236 113702 001120 MOVB' ~ aJ#GRP,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
€94 003254 012602 MOV (5P)+.R2
ggg 003256 000207 RTS PC
597 .SBTTL ASCII TO OCTAL CONVERT SUBROUTINE
593 : SUBROUTINE TO CONVERT RSCII DATA TO OCTAL. CONVERTED OCTAL DATA
599 :1S LEFT IN OCTALO <15-00>.
600 003260 ENVTAO:
(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, RI :GET ADDRESS OF OCTQL BATA
603 003274 00SOIl CLR (RI) :CLEAR OUT OLD OCTAL DATA
604 003276 005061 000002 CLR 2(R1)
605 003202 122710 000015 18: CMPB  &CR, (RO} : <CR> TERMINATES INPUT
606 003306 O0OI414 BEQ 3%
607 003310 12002 MOVB  (RO)+,R2 GET OCTAL’ DATA
60 003312 042702 177770 BIC #1777%0,R2 :STRIP UNUSED BITS
609 003316 012703 000003 MOV #3,R3 :SET SHIFT COUNT
610 003322 006311 2%: ASL (RD) :SHIFT LAST
611 003324 006lbl 000002 ROL 2(R1) :0CTAL DIGIT
Bi2 003330 005303 DEC R3
6i3 003332 001373 BNE 28
614 003334 050211 BIS R2, (R1) :AND INSERT THIS DIGIT
615 00333 000761 BR 18 :GO GET NEXT DIGIT
B1E 002340 3%:
(1 003340 004767 177234 ISR PC, .RESTORE :RESTORE REGISTERS FROM THE STAZK
Efg 003344 000207 RTS PC : RETURN
€19 .SBTTL PUBLISH SUBROUTINE
20 : THE PUBLISH suenourxna AVERAGES THE RECORDED TIMES FOR EACH TEST IT-



DZTUG-R TMO2/TUl6J DRIVE FUNCTION TIMER MACY11l 27(1006)

DOX

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

OZTUGA.P11  0B-DEC-7& 12:38 PUBLISH SUBROUTINE
621 -ERATION (IF 16. ITERATIONS) AND PLACES THE AVERAGE RESULT IN 'ATIME’.
B22 1T TYPES THE NAME OF THE FUNCTION THAT WAS TIMED, THE TIME SPEC-
gga :IFICATION AND THE ACTUAL TIME .
625 003346 PUBLISH:
(1) 003346 004767 177204 ISR PC, .SAVE -SAVE REGISTERS ON THE STACK
626 023352 012700 001014 MOV sAtIMTBL, RO :GET TABLE ADDRESS CONTAINING TIMES
627 003356 113701 001i21 MOVB  @#ITCNT,Rl1 :GET # OF ENTRIES (GIVEN BY ITERATION COUNT}
628 8033&2 652781 000001 CMPB ué  R1 :BRANCH IF SINGLE ITERATION
629 003366 00I423 BEQ
630 003370 005002 CLR R2 :CLERR 'SUM’ REGISTERS
631 003372 005003 CLR R3
632 003374 122701 000020 CHPB  #16.,R1 :BRANCH IF 16. ITERATIONS
633 003400 001402 BEQ 1§
634 003402 000000 HALT : ITERATION COUNT MUST BE 1 OR 16.
635 003404 000777 BR :D0 NOT CHANGE POSIT OF SWll
239 :WHEN TEST IS RUNNING.
£38 003406 062002 18: ADD (RO)+,R2 +SUM INDIVIDUAL TIMES
£39 003410 005503 ADC R3
640 003412 005301 DEC R1
Eﬁé 003414 001374 BNE 18
643 003416 012700 00000 2%: MOV #4,R0
E44 003422 006203 3%: ASR R3 :SHIFT TIME IN R3 & R2 4 PLACES
E4S 003424 006002 ROR R2 :RIGHT = DIVIDE By 16.
E46 003426 005300 DEC RO
E4? 003430 001374 BNE 3
233 003432 010237 001012 MOV R2, J#ATIME :MOVE AVERAGED TIMES
650 003436 113700 001122 4% MOVB  @#TSTNUM,RO :GET TEST #
651 003442 006300 AsL RO
652 003444 016067 001672 000002 MOV NAMPTR(RQ),58 :GET TEST NAME STRING ADDRESS
653 003452 000004 TYPE
654 003454 000000 5§: .MORD O
655 003456 113702 001122 MOVB  a@#TSTNUM,R2 :GET TEST %
S 003462 004767 177364 JSR  PC,0UTSPS : QUTPYT TINES .
657 0034E6 004767 177106 ISR PC! . RESTORE 'RESTORE REGISTERS FROM THE STACK
ggg 003472 000207 RTS PC
660 .SBTTL INPUT SUBROUTINE
A :SUBROUTINE TO GET TTY INPUT
662 :CALL: JSR PUT
Ega :INPUT DRTR IS Rsrﬂnso IN BUFFER BEGINNING AT INBUF.
BES 003474 010046 CINPUT: MOV RO, - (SP) :SAVE RO ON THE STACK
666 003476 012700 001284 18: MOV ¢ INBUF, RO
667 003502 105737 177560 2%: TSTB  I#TKS
ggg 003506 100375 BPL 28
670 003510 113746 177562 MOVB  J#TKB,-(SP) : GET CHARACTER
671 003514 042716 000200 BIC 200, LSP)
€72 003520 122716 000177 CMPB 8177, (5P) : CHECK RUSQUT
673 003524 001004 BNE 3%
£E74 002S26 124026 CMPB  -(RD),(SP)+ : REMOVE CHARACTER FROM INPUT
E7S 003530 000004 001277 TYPE , BKSLSH

EG CO42
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DZTUGR.PLI

676
677
678
679
€80
681
682
683
684
685
686
687
688
689
630
631
632
693
634
635
636

003534
003536
003542
003544
003546
003552
0C3554
003560
003562
003566
003570
003574
003576
003602
003604

003606
003612
003616
003622
003624
003630

003632
003636
003640
003642
003646

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

113746
042716
122716
001003
112667
000002

122726
001003
00000S
000137
000002

000025

001374
001401
060015
001401
001374

000003

005724

3%:

4$:

S§:

INPUT SUBROUTINE

BR 2%
CMPB  #CNTRLU, (SP)
BNE 4§

15T (SP)+
TYPE, CRLF

BR 1

MOVB  (SP),28ECHO
MOVB  (SP)) (RO)+
CMPB  &CR, (SP)+
BEQ c§
TYPE , ECHO

BR £s

TYPE, CRLF

MOV (SP)+,R0
RTS pC

:KEYBORRD INTERRUPT SERVICE ROUTINE

tk1sr:

MOVB  J#TKB,-(SP)
BIC %200, {SP)
CMPB $CNTRLO, (SP)

BNE 1$

MOVB (SP)+,8CNTRLO  ;SET_CONTROL O INDICATOR
RTI ;EXIT

CMPB 43, (SP)+ ;BRANCH IF NOT CONTROL C
BNE =4 )

RESET

JMP JRINIT :RESTRART PROGRAM

RTI (EXIT

;WAIT FOR NEXT CHARACTER
;CHECK CONTROL U (tU)

; GET _TYPED CHARNCTER
:STRIP PARITY BI
:BRANCH IF NOT CONTROL O

7

(10}
IN TYPE ROUTINE

(1C)

(]

«Q

{3V ]
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706
707

728
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0C36SC  0COQOC

709

3
J

003652
003656
003662
003666
003674
720 003676
721 003702
722 003706
723 003712
729 003716
725 003722
726 003724
727 003726
708 003732
729 003736
730 003740
731 003744
732 003750
733 003752
734 003756
735 003762
736 003764
737 003770
738 00377¢
733 004000
740  CO4004
741 004006
742 004012
743 CO4C1Y
744 004016
745 004022

747 004024
74 004030
743 004032
750 0C+036
<51 004040
7S¢ Q04044
753 004050
754 (0040S2
755 JO40S4
756 Q04060
757 004084

759 004970
7e0 CC4C76
7el Q0100

SNINNI IS
Ps bt e b2 Pt s s P BB
SOOI L WUs-{

004767
004767
110637
032777
001075
000004
113702
004767
016600
162700
111000
001417
000004
122700
001005
004767
000004
000447
004767
000004
000442
016500
032765
001403
Q42700
000402
042700
005700
001023
0000CH
000434

000004
016300
012701
012002
004767
000004
005301
001371
016502
004767
00004

032777
0Cl402
030034

176112
176674
001123
020300
014137
0oliaz2
176716
0C3C16
0aoaoe

014222
000002

177202
001374

177074
001374

600014
002000

102100
102300

014113

014147
000007
176564
001407

000032
176544
001374
0C1Ca0

CCI4Q3

FOY

09-DEC-76 10:45 PAGE 2-7

ERROR SERVICE ROUTINES

.SBTTL
-ROUTINE TO PROCESS ERRO

ERRTRP: HALT

ERROR SERVICE ROUTINES
R TRAPS (TRAPS TO H)

; ERROR_SERVICE ROUTINE
: 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, FOR A
:HARDWRRE ERROR THE CALL IS (HLT>,

JHLT:  JSR PC, CKSWR
JSR PC. .SAVE
18: MOVB  SP.Q¥ERFLG
175104 BIT #5013, ISKR
BNE 4§
TYPE,E.HDR
MOVE' ~ @#TSTNUM,R2
JSR pc. Typoct
MOV 16t5P), RO
SUB 82, 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)
8EQ 208
BIC 102100, RO
BR 21§
208 : BIC #102300, RO
218: 187 RO
BNE 22%
TYPE,E.SFT
BR 63
22%: TYPE,E.HOR!
MOV RS, RO
MOV 7. Rl
3s: MOV (ROY+ . R2
JSR PC.TYPOCT
TYPE, SPACE2
DEC RI
BNE 35
MOV TC(RS), A2
ISR pC, TYPOCT
TYPE, CRLF
174702  4%: BIT #5103, ISKR
BEQ c§
TYPE,BELL

:CHECK FOR CNTL G

:SAVE REGISTERS ON THE STACK
:SET ERROR FLARG

:BRANCH IF NO TYPQUT

:GET TEST %

;AND TYPE IT

:GET RETURN PC

:NOW PC_OF HLT CALL
:NOW HLT CALL ITSELF
:BRANCH IF HLY

:BRANCH IF NOT HLT+2
. TYPE GAP SPECIFIED TIMES

;TYPE SPECIFIED TIMES

:TYPE SCFT ERRCR MESSAGE

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

:GET REG CONTENTS

:AND TYPE IT

:3ET CONTENTS OF TC REGISTER

:BRANCH IF NO RING THE BELL
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027 Gh.PLL 08-DEC-76 12:38 ERROR SERVICE ROUTINES SES S0uE
7h2 0Q¥I0M O0CS777 174670 c¢: 1ST dSKR :HALT ON ERRCR?
763 004110 180001 BPL 63
764 004112 000000 HALT
7eS  0Q04I14 0047F7 175650 53: JSR PC.CkSWR .CHECK FIR CNTL G
TES DOCHI20 0047, 1TEHSH JSR FC..RESTORE :RESTORE REGISTERS FROM THE STACLK
~e- DC4i24 0C0O0C32 RTI +RETLRN
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52t

0

004:26
004132
004136
CO41I4Y
004146

41
804128
004164
004166
004172
004176
004202
004206
004210
0g4214
004216
004cee

0g422Y
004230
004232
G042 36
004240
904246
Q04252
004260
04262
004270
004272
04276

04304
004306
004312
004316
004322
004324
004330
004334
004336
204342

08-DEC-76 12:38

004767
013705
032777
001404
113702

832797

001817
004767
004767
105037
016716
010501
062701
010500
062700
000002

105737
001006
113700
006300
013760
105237
032777
001004
122737
001336
011637

32777

01062
004767
105037
105777
001721
017746
042716
00s316
123726
001311

175636
0c1010
000400
001122
48843
000546
060776
001123
174574
00002

000006

CClie3
00llel
goi0le
gollel
004000
000020

001002
002000

177034
0C112i
1744586

174450
177740

CCllez

174634

174& 14

00!014
174520
g011el

174474

HO4
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ol ad

SCOPE SUBROUTINE
SBTTL SCOPE SUBROUTINE

: SCOPE ROUTINE
: THIS ROUTINE IS ENTERED UPON COMPLETION OF EACH SUBTEST
: THE SCOPE ROUTINE:

¥
)
’

.
L]

QUIPUTS TIHE SPEC ON EC"H ITERATION IF SWO8 IS SET

STORES ACTUAL T1E FOR SUNCTION IN TIME TRBLE (ATIMTBL)
PUBLIEHE? T&"? oF 3W10=0

UPDATES ITERAT, '~ LJUNT AND IF ITERATIONS COMPLETE CONTINUES
TO NEXT TEST, O HERW'SE REPEATS TEST.

DELAYS BEFORE CONTINJING OR REPEATING TEST.

INITIARLIZES DRIVE

! RETURNS: RE=BASE ADDRESS OF TMO2 REGISTERS (ADDRESS OF CS1»
; R1='DS’ REG ADDRESS
; RO='FC’ REG ADDRESS
.SCOPE: JSR PC, CKSWR :CHECK FOR CNTL G
MOV JxtMBASE RS :SET RS TC FIRST TM REG
BIT $SW08, 2SR :BRANCH IF SPECIFICATICN LINE
BEQ 108 !NOT DESIRED ON EACH ITERATION
e e ARy
10%: é?r ugﬂlq,gsun ESHRN H IE Eon??nuo LOoP
BEG 2% :NOT DESIRED
18: TSR PC, DELAY !DELAY 350 MS
ISR PC'RHINIT PINIT
CLRB  @$ERFLG :CLEAR ERROR FLAG
MOV SCPADR, (SP!
MOV RS,RI
ADD 808, RI - ADDRESS OF 'DS' REG IS IN Rl
MOV RS,RO
29? sFL,RO -ADDRESS OF 'FC' REG IS IN RO
3: gggs g;ERFLG .BRANCH IF ERROR FLAG IS SET
MOVB  a#ITCNT,RO -GET ITERATION COUNT
ASL RO :STORE TIME IN TRBLE
MOV 2%ATIME,ATIMTBL(RO)
3%: INCB  #ITCNT . INCREMENT ITERATION ZOUNT
gﬁg :gull,asun 'BRANCH IF SINGLE ITERATION DESIRED
ggga :és.,asxrcnr :BRANCH IF ITERATIONS INCOMPLETE
4§: MOV (5P}, 38SCPADR :SET SCOPE ADDRES: TQ NEXT TEST
gég gguxb,asun 'BRANCH IF NO PUBLiCATION DESIRED
JSR PC,PUBLISH GO PUBLISH TEST DATA
5§: CLRB  asiTCNT :RESET ITERATION COUNT

1578 JSWR :BRANCH IF USER DOES NCT WANT TO

BEG 1§ sHALT ON A SELECTED TEST
MOY JSWR, - (SP) sGET SWITCHES

BIC 177740, (SP) :CLEAR ALL BUT TES™
DEC (5P) :FORM TEST # -i

gnge ?gTSTNLH.lSP)+ :BRANCH IF NOT AT TEST

un
[ R

€

m
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827
828
829
830
821
832
833
834
835

g
§3%
838
833
843
841
g42
843
44
45
846

004344
L4346
004352

004354
004356
004362

833373

004400
004402

004404
004406
004414
004416

004420
004426
004430

004444
004446
004450
004452
004454
004460
004462

004470
004476
004500

08-DEC-76 12:38

000Cco0
QO4767
000705

005004
012703
032765

B3b7ke

001374
000405

005403
032765
Q1774
00207

032765
001406
000112

0O444Y
005403
005204
100401
000112
00000
104400
600177

00447C

032765
01362
goolte

178416

0000eH
000100

00C100

003100

c0C1a0

014250
174314

gooice

000Ce4
000024

0CCOe4

000024

200024

MACY1l 27(1006)

09-DEC-

104

75

SCOPE SUBROUTINE

HALT
JSR
BR

PC,CKSWR
1%

.SBTTL TIMER SUBROUTINES

, R ¥E£NE 10 SYNCHRBNI%E THE

CLERRE

ND THE ILLA

10:45 FPRGE 2-10

:CHECK FOR CNTL G

ngER RN?OTURN

R POL&PI?Y IS MONITORED

THE ROUTINE IS EXITED' WHEN THE OSCILLATOR POLARITY CHANGES WITH R3

SET TO §NEICQTE THE POLRRITY OF THE OSCILLATCR.

RETURNS
TIMON: CLR
MOV :eq R3
BIT 5056 MR(RS)
15: BeY UBSC,MRlRSJ
BNE 13
BR 4g
2§ NEG R3
3% BIT $05C, MR(RS)
BEQ 35
4¢: RTS PC -

= J

SUBROUTINE TO COUNT TIME

ARCH T
Y IS

RTOR TOGGL

{NCREMENTED, -AND

THE REG%?TEEI

THE LAST STATE OF THE OSCILLAT

LRLL

NOTE THE TIME TO EXECUTE THIS ROUTINE IS VERY CRITICAL.

JMP

TIMER(R3)

R2=RETURN ADDRESS TQ CALLER

:LESS THAN 40 US.
{ENTER HERE VIR JMP TIMER(R3} WHEN R3=-24 (PREV STATE=1)
BIT MR(RS) ; BR

YIMERL: 305
Trnsk
IMP (R2)
.=TIMER]+24
TIMER: NEG R3
INC R4
BMI TIMERR
IMP (R2)
TIMERR: ;Zﬁs,s.rlnov
JMP JSCPADR
NTER H'ETIGEE‘§:P
NEEG: 515 805C, MR
BNE TIMER

JMP (R2)

*IMER&R3J WHEN R3=+2

P

:R3 IS SET BY TIMON ROUTINE

23 SEB T0 INDICATE LAST POLARITY (+24/-24=0/1)

:CLEAR TIME COUNT
:SET POLARITY T0 'O’ STATE
BRQNCH IF POLARITY IS 'O’

;WAIT FOR OSCILLATOR TG RETURN

;NEGRTE PREV POLARITY INDICATOR
¥SITqu§ OSEILLRTOR T0 RETURN

N MR REG) REGISTER
GRTED o INB?CS

IT MJST BE

ANCH IF CURRENT STATE IS °
:530 INCREMENT TIME
'RETURN TO TEST

;NEGRTE PREV STATE INDICATOR
s INCREMENT ‘TICK' COUNT
:BRANCH ON OVERFLOW

:RETURN TO TEST

:TYPE *'TIMER OVERFLOWED'
:REPORT HARDWARE ERROR
:RETURN TO BEGINNING OF TES™

Y (PREV TﬂTE:E)
CURRENT STATE = *1°

+BRANCH 1
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OZTUGH.

VeV IV eIVe Ra¥Ve Ve IV o IV + [N o}

Pt Pt o s Pt Pt Pt st Pt P
DO — UV L Whor—

Fll

004502
go4s0e
004506
0g4s12
0045 1Y
004516

854223

004524
004526
004530

0C4532
004534
004540
00458y
004546
004552
004556
004560
004562
004570
004572
004600
004602
004604
004604
004610

oo4el12
00461
00461

004622

B04ese

a04e36

004767
012700
010401
005002
005003

IS

005301
001374
010246

010346
012746
004767
005726
012637
113700
006300
006300
023760
101004
023760
101001
104401

004767
0CCe07

04767
12700
010401

83883

060002

001374

176050
000C7C

000012
000262

00igle
00liee
001012
001012

175770

01416
001420

I04

C9-0EC-76 10:85 FAGE 2-11

TINFR SUBROUTINES

; SUBROUTINE 7O CHECK TIME RECORDED BY SUBTEST.

: THIS SUBROUTINE COMPUTES THE ACTUAL TIME (IN MICROSECONDS) AND CHECKS
: THAT THE TIME RECORDED BY THE SUBTEST IS CORRECT BY COMPARING THE TIME
:WITH THE HIGH LIMIT (STIMTBL(RO)) AND THE LOW LIMIT (STIMTBL+2(RC)).
:IF THE TIME IS QUT OF RANGE AN OUT QF RANGE ERROR TYPEOUT RESLLTS.

: THE SUBROUTINE IS ENTERED WITH:
R4=TICK COUNT

0

TIMOK:

19:

2%
3%:

JSR
MOV
MoV
CLR
CLR

MP
SHI
CMP
BHI
H-T+1

JSR
RTS

PC, .SAVE
56, RO
R4, Ri
R2'

R0, R
Rg'

R1

19
R2,-(SP)

R3,-(SP)
210. =(SP)
PC.OYvIDE
(5P)+

(SP)+, INATIME
SBTSTNUH RO

RO
ggﬂTIME,STIHTBL(RD)
ggRTIHE.STIMTBL+E(RDI

PC, .RESTORE
PC

;SAVE REGISTERS ON THE STRCK
:GET TIME PER TICK

:GET TICKS COUN

; CLEAR SUMMING REL;:TERC

;MULTIPLY TIME PER TICK
8Y T{CK COUNg

:DIVIDE COUNT BY 1G.

R
3

; DISCARD REMAINDE®
:STORE QUOTIENT
:GET TEST »

-e@s we

;CHECK THRT TIME IS WITHIN
:LIMITS SPECIFIED
:CALL ERROR RCUTINE

;RESTORE REGISTERS FROM THE STRCIK
s RETURN

; SUBROUTINE TO CHECK INDIVIDUAL GRP TIMES (PRODUCED BY TSTQO2l)
: SUBROUTINE COMPUTES THE ACTURL TIME (IN MICROSECONDS} AND CHE-KS
: THAT THE GAP TIME RECORDED BY THE SUBTEST (TSTO21) BY COMPARING THE

:TIME WITH THE MAX LIMIT (GTIMTRL

: (GTIMTBL+2-GAPTBL(R!)).

CQLL

GHPOK:

1%:

MCV
Move
JSR

JSR
MOV
MOV

LR

LR
ADD
ADC
DEC
BNE

#TICK COUNT,R4
8GAP, 3%GRP
PC, GAPOK

PC SRVE
$55. |

SH Rl

83

RO, R2

R3

Rl
13

-GAPTBL(R1)) AND THE MIN LIMIT

;R4 CONTRINS TICK COUNT
:LOCATION GAP CONTRINS GAP &

; SAVE _REGISTERS ON THE STACK
:GET TIME PER TICK

GET TICK COUNT

,CLERR SUMMING REGISTERS

+MULTIPLY TICK COUNT
:BY TIME PER TIK

=
-

E

~
\’

-

nde

-
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DZTLGR.PI1  0B-DEC-76 12:38 TIMER SUBROUTINES
936
937 DO4Y6N0 010246 MOV R2,-(SP) -DIVIDE TIME BY 10.
438 004642 010346 MOV R3’-(5P)
939 Q04644 012746 000012 MOV #10. . -(SP)
947 (004650 004767 000152 ISR PC,D}vIDE
94] 004654 005726 18T (SP)+ :DISCARD REMAINDER
Q42 (OO4eSe 012637 001012 MOV (SP)+,asATIME :STORE QUOTIENT
943 Q04662 113703 001120 MOVB  @#GAP.R3 :GET GAP #
944 004666 006303 ASL R3 ‘MULTPLY BY 4
945 004670 006303 ASL R3 :T0 GET AT TABLE ENTRY
946 004672 023763 001012 001572 CMP AATIME, GTIMTBL(R3) :CHECK TIME (MAX)
947 004700 101004 BHI 2%
948 004702 023763 001012 001574 CMP IATIME, GTIMTBL42(R3)  ;CHECK TIME (MIN)
94§ Q04710 101002 BHI 3§
950 004712 104402 2%: HLT+2 :REPORT OUT OF RANGE ERROR
951 004714 000406 BR 1008
352 004716 032777 000400 174054 3%: BIT 508, ISWR :BRANCH IF TIMES NOT WANTED
953 004724 001402 BEQ 1008%
353 004726 004767 176214 JSR PC, OUTGAP i TYPE GRP TIMES
a5 004732 1008:
(1) 004732 004767 175642 ISR PC, .RESTCRE -RESTORE REGISTERS FROM THE STACK
ggg 004736 000207 RTS PC :RETURN TO TEST
353 .SBTTL DELAY SUBROUTINES
350 - THIS SUBROUTINE CAUSES A DELRY OF 350 MS.
961 Q04740 004767 177410 BELAY: JSR PC, TIMON
362 004744 0102496 MOV R2' -(SP) :SAVE R2 ON THE STACK
gga 88:;;3 012702 004756 s MOV 828 R2 :SET RETURN ARDDRESS FOR TIMER
(1) 004752 000163 004444 IMP TIMER(R3) :GO TO TIMER & RETURN VIA R2
965 004756 032704 004000 2%: BIT 4000, R4
96 004762 001773 BEQ 13
967 004764 012602 MOV (SP)+,R2 -RESTORE R2
EES 004766 000207 RTS PC
970 : THIS SUBROUTINE ALLOWS A CALLER SPECIFIED DELAY (UP TO &GMS.)
971 'CALL: MOV DELAY TIMS, DELTIM :LORD DELAY TIME (IN US)
972 : ISR PC,DELAYY
973 004770 00S767 174120 BELAYv: T8T DECTINM :BRANCH IF O DELAY
974 004774 001413 BEG 3§
Q7€ Q04776 004767 177352 ISR PC, TIMON : TURN TIMER ON
97& 005002 010246 MOV R2'-(SP) :SAVE R2 ON THE STACK
g;g 88%8?3 012702 005014 s MOV 2% R2 :SET RETURN ABORESS FROM TIMER
(1) 005010 000163 O0O444Y IMP TIMER(R3) :GO TO TIMER 3 RETURN VIA R2
979 Q05014 023704 001114 23: CMP JSDELTIM, RY
980 005020 161373 BHI 13
98] (005022 012602 MOV (5P)+,R2 :RESTORE R2
ggg 005024 000207 38 RTS PC
984 .SBTTL DIVIDE SUBROUTINE
385 - THIS SUBROUTINE DIVIDES A DOUBLE PRECISION % AND RETURNS THE RESULT
9 TG THE CALLER ON THE STACK. BOTH DIVIDEND & DIVISOR MUST BE PQSITIVE.
9p7 :CALL: MOV LERST SIGNIFICANT HALF DIVIDEND,<-(SP)

9B ; MOV #MOST SIGNIFICANT HALF DIVIDEND,-(SP)

(A )
(@8]
Vo]
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DIVIDE SUBROUTINE SEG 00EC

DZTUGH.PL1

389
990
391
952
933

1008

L N T ey el S o = S
OOOOOo0OOO0
e pn et pes pa e p— ()
NON4L-W—0OWw

00E026
805030

05034
005038
828

00S0Se

025106
posile

08-DEC-76 12:38

005046
012746
016601
016600

Bhe8s

000241

010066
0lebls

9o00 2
000010
0C0006

000006
000004

' RETURN

:NOTE :
DIVIDE:

19%:

MOV #DIVISOR, - (SP)
ISR PC,DIVIDE

(SP)=REMAINDER ON STACK
2(SP)=QUOTIENT

THIS SUBROUTINE DESTROYS PREVIOUS CONTENTS OF RO,R1,R2 & R3.

% e RIS
MOV

ngv (SP) 3 EET LSH DIV DENB

nog 1?ég?)hgu :GET MSH DIVIDEND

e R I L 1 T

gkc g :CLEAR 'C’ BIT IN PSW

ROL RO :ROTATE MSH DIVIDEND

MOV RO, R3 *SAVE IN R3

ADD R2,R3 : SUBTRACT DIVISOR FROM MSH DIVIDEND
BCC 23 *BRANCH IF DIVIDEND > DIVISOR

MOV R3,R0 :SAVE REMAINDER IN RO

ROL R1 :ROTATE LSH DIVIDEND

ggg Egp) s DECREMENT ITERATION COUNT

TST (SP)+ :POP ITERATION COUNTER

ST (SP)+ :POP SIGN CORRECTICN

MOV R1,6(SP) ' PUSH REMAINDER ON STACK

MOV RO, 4(SP) :PUSH QUOTIENT ONTO STACK

MOV (SP)+,SP;



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

MON

09-DEC-76 10:45 PAGE 3

DZTUGAR.P11  08-DEC-76 12:38 DIVIDE SUBROUTINE
}853 0O0S114 000207 RTS PC
1021 , .SBTTL DRIVE SUBROUTINES
1022 -SUBROUTINE TO CHECK IF DRIVE IS AVAILABLE
1023 :CALL: MOVB  DRIVES,DRVNUM
1024 ; JSR PC, DRVAVA
1025 RETURN: ¢V BIT SET IF NOT AVAILABLE
1052 005116 113765 001004 000CIC ORVAVA: MOVB  @KDRVNUM,GS2(RS) -LOAD DRIVE #
1027 00Si24 032765 040000 000026 BIT $TAP, DT (RS) : CHECK IF rnpe UNIT
1028 005132 001003 BNE 18
1629 00S134 004767 000034 JSR PC,RHINIT
1030 00Si%0 000262 SEV :SET V' TO IND NOT AYAIL
iggé 00S142 000207 18: RTS PC :RETURN
1033 enourxne TO CHECK IF TUl& SLAVE IS AVAILABLE FOR TEST
1834 EH E? VE N, a:b&v 55 8 ERIVE % VIR DRVNUM
1035 ; nova SLAVE # auSLvnun -PASS SLAVE % VIR SLVNUM
1036 JSR PC,SLVAYA *CALL SUBROUTINE
1037 00SI4 113765 001004 ONOOI0 SLVAVA: MOVB acbnvnun CS2(RS) :LOAD onxvs 8
1038 005152 113765 001005 000032 MOVE  @#SLVNUM. TC(RS) :AND SLAVE
1039 00S160 032765 002000 000026 BIT #SPR, DT (RS) :BRANCH IF SLRVE PRESENT
1040 005166 001001 BNE 1§
1041 005170 000262 SEV :GET 'Y’ TO INDICATE NO SLAVE
ig:g 005172 000207 18: RTS PC
1044 :SUBROUTINE TO INITIALIZE RH CONTROLLER
i83§ :CALL: JSR PC,RHINIT
1047 00S174 012765 00004C 000CIO RHINIT: MOV #40, CS2(RS)
1048 00S202 113765 001004 000G10 MOVB asokvnun CS2(R5}
1049 00S210 005046 CLR -(SP)
1050 00S212 113716 001005 MOVE  J#SLVNUM, (SP) R
1051 005216 012665 000032 MOY (SPJ+ TCIRS) :LOAD SLAVE # INTO TC RES
1052 005222 052765 000300 000032 BIS sNORML 1, TC(RS)
igga 005230 000207 RTS PC
1055 . SUBROUTINE TO WRIT FOR DRIVE READY (DRY)
1056 005232 005027 UAITRDY:CLR (PC)+ :CLEAR WAIT TIMER
1057 005234 000000 WAITTIM: .WORD O
1058 005236 105765 000012 18: 1578 DS(RS) :WAIT FOR READY TO SET
1059 005242 100406 BMI 2%
1060 005244 005267 17774 INC WRITTIM - INCREMENT WALT TIMER
1061 005250 001372 BNE 1% tBRANCH 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 005260 032765 002000 000012 2%: BIT $£0T,DS(RS) CHECK FOR END OF TAPE
1065 00S26b O00I41S BEQ 35 :BRANCH IF NG EOT
1066 005270 000004 013330 TYPE, M. Nnn
1067 005274 000004 013657 TYPE  M.EQT - TYPE 'END OF TAPE'
1068 005300 004767 000032 JSR PC, .REWIND REWIND SLAVE
(1) 005304 102412 BVS 99¢” :BRANCH IF ERROR ON REWIND
1069 005306 004767 000106 JSR PC.WRITE ;WRITE A RECORD
1070 008312 005215 INC (RS) 'SET "GO’ BIT
1071 005314 004767 177712 ISR PC.WAITRDY 'WAIT FOR RERDY
1072 005320 (000404 . BR 99¢ : TRKE ERROR EXIT
1073 C0S322 032765 040000 000Ci2  3%: BIT BERR,DS(RS) :CHECK ERROR EXIT

SEG 00S!
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0Z-UG-A TMO2/TU16J DRIVE FUNCTION TIMER MACY1l 27(1006) 09-DEC-76 10:4S FAGE 3-!

OZTUGR.P1L 08-DEC-7& 12:38 DRIVE SUBROUTINES SEG 00s2
1074 005330 O0CI401 BEQ 1008
1076 00S332 0002eke 93§ SEV
1076 00S334 000e2C? 1008: RTS PC



BOS

JOZTUG-R TMO2/TUl6J DRIVE FUNCTION TIMER MACY1l 27(1006) (0S-DEC-76 10:495 PAGE 4

OZTUGA.PLL

1879
108C

08-DEC-76 12:38

DRIVE SUBROUTINES

; SUBROUTINE TO REWIND A UNTT (DRIVE/SLAVE COMBINATION)
;CALL  MOVB DRIVE &, adsuRVNUM

SEG 3082
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02TUG-R TMO2/TUl6J DRIVE FUNCTION TIMER MACY1l 27(1006) 09-DEC-76 10:45 PAGE 7

DZTUGAR.PI1  08-DEC-76 12:38 DRIVE SUBROUTINES SEG 0OSH
1084 ; MOVE  SLAVE #,2$SLVNUM
1085 : JSR PC, .REWIND
1086 ! SUBROUTINE RETURNS TO CALLER WITH SELECTED SLAVE AT ’BOT’, & 'V’ SET IF
1087 AN ERROR OCCURS.

1588 00S335 004767 177632 .REWIND:JSR PC.RHINIT s INITIALIZE CONTROLLER
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DZTUGA.P1L

1093
1094
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005342
005346
005350
005352

005400

0Qs402
005410
0gsu41e
D0S414
005416

0as420
00S4eH
00S426
00s430
005432
00S434

005436
005442
005444
005446
005450
005452

005454
005460
00S462
00S464
005466
00s470

005472
00SS00
005504
00ss10

CoEelz

08-DEC-76 12:38

004367
000000
000000
000000
000006
005215
032765
001005
032765
001006
000767

032765
001374
000401
000262
000207

004367
015702
177600
177400
000060
000207

0Cc4337
015702
177600
177400
0CCC70
000207

004367
C16302
177600
177400
000076
000207

012765
01271S
004767
000207

CON7E7

000208

goooo2

042000

020000

000133

005554

CC0074

177777

000031
177522

177702

0000!e
0ooo12

000012

000006

DOS

09-DEC-76 10:45 PRGE 10

ORIVE SUBROUTINES

JSR

.WORD
. WORD
.WORD
. WORD

INC
1§: BIT
BNE
BIT
BNE
BR

2%: BIT
BNE
BR
998: SEV
100%: RIS

: SUBROUTINE
:CALL: JSR

WRITE: JSR

. WORD
.WORD
.WORD
. WORD

RTS

RERD:  JSR

. WORD
.WORD
.WORD
. WORD

RTS

R3, TMCMD
0

0

0

RWD

(RS)
#BOT, DS (RS)
2%

SERR, DS(RS)
CETS

18
#PIP, DS (RS)
2%

1003

PC

TO WRITE 25&. WORD RECORD

PC,WRITE

R3, TMCMD
WTBUF
WROCNT
FRMCNT
WFWD

PC

:SUBROUTINE TO READ R 256. WORD RECORD.
tL: JSR PC,READ

R3, 28TMCMD
RDBUF
WROCNT
FRMCNT
RDFWD

PC

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

: WORD_COUNT _(NOT USED)

: 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
;8US ADDRESS

:WORD COUNT

:FRAME COUNT

sWRITE FORWARD CCMMAND

;ADDRESS OF READ BUFFER

:2'S COMPLEMENT OF WORD CJUNT
:2'S COMPLEMENT OF FRAME COUNT
;RERD FORWRRD COMMRNC

SUBROUT}EE T0 INITIQTE RERDC REVERSE COMMRAND

CALL:

REVRD:  JSR
WORD

- WORD
" WORD
- WORD

RTS

1 SUBROUTINE TO SPRCE FORNQRD 1 RECORC

PWDSPC: MOV
MOV
JSR
RTS

PC,REVR

R3, TMCMD
ROBUF +256.
WROCNT
FRMCNT
RDREVY

PC

PC, WAITRDY
pc’

(RS
sSPéFu0+1 (RS)

; ADDRESS OF RERD REVERSE BUFFER
:2°S COMPLEMENT OF WORD ”QUNT
:2'5S COMPLEMENT OF FRAME COUNT
R‘QD REVERSE COMMAND

; LORD RECORD COUNT
:L0AD COMMAND
:WAIT FOR RERDY

: RETURN

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

WRT.BK: ISR

PC,URITE

{WRITE THE RECCRD
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DZTUG-R_TMO2/TUl6J DRIVE FUNCTION TIMER MACY1l 27(1006) 09-DEC-76 10:YS PAGE 10-1
DZTUGA 12:38

GR.P11  08-DEC-76 DRIVE SUBROUTINES SEQ 00Se
005516 00S215 INC (RS) :SET *G0" BIT
005520 004767 177506 JSR PC, WAITRDY
005524 102412 BVS 2%
00SS26 012765 177777 000006 MOV -1 FC(RS) -1 0AD RECORD COUNT
005534 (012715 000033 MOV #SPLREV+], (RS) :LORD COMMAND
005540 004767 177466 JSR PC, WAITRDY
005544 102402 BVS 2%
005546 004767 177166 18: JSR PC,DELAY :WAIT FOR TAPE MOTION TO STCP
005552 000207 2§ RTS PC

: SUBROUTINE TO LORD A COMMAND
:CALL: JSR R3. TMCMD

: _WORD  BUS ADDRESS

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

005554 012365 OCOO0M TMCMD: MOV (R3)+,BAR(RS) ;LORD BUS RDDRESS
005560 012365 000002 MOV (R3)+,WC(RS) ; LORD WORD COUNT
COSSe4 012365 000006 MOV (R3)+,FC(RS) ;LOAD FRAME COUNT
005570 012315 MOV (R3)+, (RS) ; LORD COMMAND
005572 000203 RTS R3 ; RETURN

; SUBROUTINE TO PRINT TUlE SERIAL NUMBER
; JSR PC,SNPT

’

D OWOOAOWOADOODNOODMDOMOOOO NN NN NN NN T oo oo

00S574 016503 000030 SNPT: . MOV SN(RS),R3 :
005600 012701 001144 MOV $00IGItS,RI
005604 000303 SWAB  R3J
005606 006003 ROR R3 ¢
005610 006003 ROR R3
00S612 006003 ROR R3
005614 006003 ROR R3 :GET FIRST DIGIT
005616 042703 177760 BIC £177760.R3
005622 052703 000260 BIS 260, R3
005626 11C321 MOVB  R3,(Rl}+ «FILL FIRST DIGIT
g0oSe30 016503 000030 MOV SNIRS),R3
005634 000303 SWAB  R3
005636 042703 177780 BIC $177760,R3
OCSe42 052703 000260 BIS 260, R3
iB3 00SEYE 110321 MOVB  R3, (R1)+ ;GET SECOND DIGIT
i 005650 (16563 000030 MOV SNIRS).R3
191 005654 006003 ROR R3
192 00SeSe 006003 ROR R3
193 005660 (006CO3 ROR R3
194 005662 006003 ROR R3
195 005664 042702 177760 BIC $177760,R3
196 00Se?0 052703 000260 BIS $260,R3
197 005674 110321 MOVB  R3,(R1)+ :GET THIRD DIGIT
1 005676 016503 000030 MOV SN{RS) ,R3
1199 005702 042703 177760 BIC 28177760, R3
1200 00S706 052703 000260 BIS #260,R3
1201 005712 110321 MOVB  R3, (Rl)+ :GET FOURTH DIGIT
1202 005714 10S011 CLRB (RD)
12C3 00S716 (000004 001144 TYPE,ODIGITS : TYPE SERIAL NUMBER
1204 005722 000207 RTS PC ' RETURN

—— — o —

- — -



FOS

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

0ZTUGAR.P11 08-DEC-76 12:38 DRIVE SUBROUTINES SEG 2057
1205
1206 .SBTTL PROGRAM INITIALIZATION
iggg 00S7e24 012706 000600 INIT: MOV #STKPTR, SP ;SET STACK PTR
i209 005730 013746 0000Ce SUSWR: MOV a#6,~(SP) ; SAVE VECTORS
121C 00S734 013746 00000 MOV J#4, ~(SP)
1211 005740 012737 005760 0C00CH MOV 1618 3wy :SET UP FOR TIMEOUT
1212 00S746 022777 177777 173024 CMP 1-1,9SWR ;REFEREN&E HARDWARE SWITCH REGISTER
1el3 005754 001402 BEQ 60%
1214 005756 000404 BR b2%
1215 005760 022626 61$%: )1 (SP)+ (SP)+ ; RDJUST STACK
lele 005762 012767 000176 173010 60%: MOV #SWrEG, SWR ;POINT TO SOFTWARE SWITCH REG
1217 005770 012637 000004 628%: MOV (SP)+, aay ;RESTORE VECTORS
1218 00S774 Q012637 000006 MOV (SP)+, J#b
1219 006000 022737 000176 001000 CMP #SWREG , I8SUR
12¢0 006006 001002 8NE 649
lgel 006010 004767 174014 JSR PC, CNTLY
igee 006014 105037 001124 E4S: CLRB APRGFLG ; CLERR PROGRAM FLAG
1223 006020 105037 001121 CLRB JSITCNT ;CLERR ITERATION COUNT
léed 006024 105037 001122 CLRB J#TSTNUM :SET TEST & O
1225 006030 105037 00)123 CLRB JRERFLG ;CLEAR ERROR FLAG
122t 006034 105067 173070 CLR8B ASFLG :CLERR RSK FLAG
1227 006040 012737 000006 00OJCO4 MOV SERRVEC+2, JSERRVEL
1228 00e046 012737 000002 0CO00& MoV #RTI, I8ERRVEC+2 ;CHECK IF 'LP® IS RVAILAELE
1229 006054 00SC37 001264 2$: CLR IS INBUF
1230 006060 000004 (001374 TYPE,CRLF
1231 006064 000004 013330 TYPE, M. NRM :TYPE TITLE -
1232 006070 000004 013377 TYPE,I.REG ;ASK USER TO TYPE CONT BRSE ADRS
1233 006074 004767 175374 JSR PC, . INPUT ;GET USER INPUT
1234 006100 004767 175154 4g: JSR PC, CNVTRO : CONVERT ASCII TO OCTAL
1235 006104 013737 001116 00:101C MOV 980CTALD, 38 TMBASE ; SET NEW RDDRESS
%sgs 00ell12 013705 001010 58: MoV J#TMBASE, RS
i238 ;ROUTINE 7O CHECK IF CONTROLLER (RH11) IS AVRILAABLE
1239 006116 00026l SEC +SET 'C’ _IN PSW A
1240 006120 00S715 157 (RS ;BRANCH IF CONTROLLER AVRIL
ied]l 00bi22 103803 8CC 6%
lg42 (06124 000004 013716 TYPE,E.NCON

1243 006130 0OOE7S BR INIT ] _
1244 008132 012737 00365C 000004 68: MOV SERRTRP,S$ERRVES :SET ERROR TRAP VECTOR



cZ7JG-A TM02/TUle] DRIVE FUNCTION TIMER MACY1l 27(100S)
DZ’uhﬁ P11 08-DEC-76& 12:38

GOS

09-DEC-76 10:YS PAGE 10-3

PROGRAM INITIALIZATION

1246 ;ROUTINE TO GET TMUE DRIVES USER DESIRES TO TEST

1247 006140 105037 001123 ORIVES: CLRB JBERFLG ;CLEAR ERROR FLAG

2 B e B g R BN
1259 006%54 005021 13: CLR (R)+ :THAT A DRIVE IS NCT TG BE
125l 206156 005300 DEC RO : TESTED

125¢ 026160 001375
1253 006162 000004 013444
1254 006166 004767 175302

BNE
TYPE, I. DRVS
JSR

PC, . INPUT ;GET USER IMPUT

1255 006172 012700 GO!26M MOV #INBUF RO
1256 006176 1[227i0 000101 CMPB  #'R, (RD) :AN 'A’ SPECIFIES ALL
1257 006202 001013 BNE 3% :DRIVES TO BE TESTED
1258 006204 110667 172714 MOVB  SP,PRGFLG :SET FLAG TO IND ALL DRIVES
1259 006210 012701 0O1!S4 MOV cohvreL R1 ;MARK ALL DRIVES TQ BE TESTED
1260 006214 012700 00004 MOV 'R *-1° INDICATES THAT A DRIVE
1261 00220 Q12721 177777 2%: MOV u-i,(R1)+ :1S T0 BE TESTED
52 g o 3
1522 006230 000417 BR CHKDRY :GO CHECK DRIVE AVAILABILITY
)
1266 .GET USER SELECTED onzvss AND MARK EACH DRIVE SELECTED TO BE TESTEC
1267 006232 122710 0ODOIS 33: CMPS  #CR, (RD)
1268 006236 (0O0I41Y BEQ CHRBRY .
1269 006240 121027 00005+ CMPB  (RO), ¥, :CHECK IF ’COMMA
1270 006244 001001 BNE 4§ .,
1271 006246 105720 TSTB  (RO)+ .STEP PTR PAST 'COMMA
1272 006250 112001 4§: MOVE  (RO)+,RI
1273 006252 042701 177770 BIC $177770,R!
1274 006256 112761 177777 001154 MOVE  $-1 DRVIBL(RI)
1375 006264 000240 NOP
{g;g 006266 000761 BR 33
{S;% 006270 005000 *QEEERTQéERTHQT BSIVES (THoe"S: SPECIFIEDA“SE ?v?ﬁb?gﬁgss THA™ THE
H Ve : - .
1280 006272 105760 001154 1§: TSTB  DRVTBL(RO} ‘DRIVE 15 NGT/I1S TC BE TESTED
1281 006276 001005 BNE 35
1282 006300 005200 2%: INC RO
1283 006302 122700 000210 CMPE  #8..RO
1284 006306 001371 BNE 1§
1285 006310 000421 BR 4§
1286 006312 110037 001004 38: MOVB RO, 24DRVNUM

1287 006316 004737 005116 JSR
1eBe 006322 102366 BVC

1e89 00e324 000004 013763
1290 006330 116037 001132 0OI4015 MOVE'

.CHECK IF AVRILABLE
BIT SET INDILRTES NJT AVAIL

:SET DRIVE 8 IN MESSAGE

PC. 3uDRVAVA
)

TYPE E.NDRV

DIGTAB(RO) ,J8E.NRV

129] 006336 000OQ4 01401S TYPE , E. NAVA -
1232 006342 110637 001123 MOVE' P, 8ERFL3 ;SET 'ERROR’ FLAG _

1293 006346 105060 001154 CLRB  DRVTBL (RO} 'MARK DRIVE UNAVAILABLE

1294 (006352 0O07SE BR 23 {CHECK NEXT DRIVE

1295 008359 105737 001123 48:  TSTB  SEERFLG 130 GET SLAVES IF N0 ERRCR
537 Oocas 195797 ooliz %8 BWPRCELG ;ASK USER_TQ RETYPE DRIVES IF
' z ; ‘

iggg COE3EE 001684 BEG  DRIVES 1YALL" NOT SPECIFIED

1298 .ROUTINE T0 GET S.AVES (TU16'S) JSER DESIRES TO TEST

1300 I0R370 (0E07 Go1l23 &LAVTS: CLRE BHERFLG :LEAR ERROR® LS

SE§ C0ee
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013825

oZTJG-R TMO2/T,167 DRIVE FUNCTION TIMER MACY1l 27(1006)
08-DEC-76 12:38

HOS

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

:BRANCH IF ALL

:MARK ALL SLAYES (£4.) AS NCT
:TO BE TESTED.A O INDICATES THAT
‘A DRIVE'S SLAVE IS NOT 70 BE
TESTED

;RO = DRIVE # FOR SLAVES

:R1 POINTS TO DRIVE'S SLAVE

:IF DRIVE IS T0 BE TESTED
;GO_TO 4§ OTHERWISE

:STEP SLAVE PTR TO NEXT DRIVE'S
;SLAVES AND INCREMENT ORIVE #
:CHECK ALL DRIVES

:AND WHEN ALL DRIVES CHECKED
:GO CHECK SLAVE AVAILABILITY

;BRANCH IF USERF SELECTED AL.
;DRIVES

:GET DRIVE #

; PREPARE USER ACTION MESSRAGE

; GET USER INPUT

:SET PTR TO USER INPUT
;BRANCH_IF USER DOES NCT WANT
:’ALL’ SLAVES

:SET 'ALL’ INDICATOR

:MARK ALL SLAVES FOR ALL

:DRIVES AS TO BE TESTED

WAS SELECTED

gE} ESER SELECTED SLAVES FOR
:GTEP PTR PAST 'COMMA'

:AND MARK SELECED S.AvE
:AS TO BE TESTED

SLAVES (TUl6'S) SELECTED ARE AVAILABLE

MOV #SLVTBL.RI
18: CLR (R1)+
DEC RO
BNE 1§
CLR RO
MOV #SLVTBL,RI
2% : TSTB  DRVTBL(RO!
BNE g
33: ADD 18. .R1
INC RO
CMPB  #8.,RO
BNE 2§
BR CHKSLY
48: TSTE  2PRGFLG
BNE 3§
MOVB RO, DRVNUM
MOVE  DIGTAB(RO),asI.DRY
TYPE 1. SLvs
ISR INPUT
MOV cxhsur R3
CMPB  &’R, (RD)
BNE 7$
MOVB  SP,a#PRGFLG
c§: MOV #S(VTBL,RI
MOV #32. RO’
E£%: MOV 2-1,{RD)+
DEC 0
BNE 6%
TSTB  @#PRGFLG
BNE CHKSLV
5: CMPB  #CR. (R3)
BEG 33
CMPB  (R3). &',
BNE 8%
TSTB  (R3)+
8%: MOVB  (R3)+,RY
BIC 8177770, R4
ADD R1,RY
vove -1, (R¥
BR 7%
-ASCERTAIN THAT
EHKSLV: CLR RO
CLR Rl
MOV #SLVTBL,R2
18: 7STB  DRVTBL{R3)
BNE 38
2%: INC RO
ADD %8. .R2
CMP %8. RO
BNE 13
BR 73

;RO _WILL CONTQIN THE DRIVE #
;AND R1 THE SLAVE &

:SET PTR Y0 SLAVE TRBLE

:BRANCH IF DRIVE SELECTED

:8 AVAILABLE FOR TEST

INCREHENT DRIVE &

:STEP SLAVE PTR 10 NEXT DRIVE'S
:SLAVES. BRANCH TO 1§ IF NCT AL
;DRIVES CHECKED OTHERWISE EXIT



JZTUG-A TMO2-TJ16J DRIVE FUNCTION TIMER MARCY1l 27(1006)

CZTUGKH.PLL

SN NINN N
@ o £ Wro— O

-
W
o~
(an 2Vo ]

1381

1383
1384
1385
1386
1387
1388
1383
1390
1390

—
w
m
n

006630
006632
006634

006b42
026646
006650

006652
006656
006662
006666
006670
006676
006704
006710

88&714
6716
006720
006724
006726

006732
006734

Q06742
006746
006752
006760

0CE76H
a0e?70

08-DEC-76 12:38

005001

022701
001371
000760

110037
110137
004737
102363
116037
116137
000004
110637

ba3%4

105737
001403
105737
QClE1E
012737

105037
105037
012737
105037

1137C3
1137C1

gCocio

Q00

o000 OO0
o000

— W+ i p-
— = —(0
nNYWW L£00
W~y LUt

001123
001124
003650
001004
001005
001164
0011e5

001004
0C1335

000204

001006

105

09-DEC-76 10:55 FHGE

PROGRAM INITIALIZATION

10-5

:SET SLAVE # O R
:BRANCH IF DRIVE'S SLAVE 15 SEL-
:ECTED FOR TEST

: INCREMENT SLAVE 8

*STEP PTR TO NEXT SLAVE

160 _TO 4§ IF ALL SLAVES N~
 CHECKED

tOTHERWISE GO TO 2§ ASCVE

;PASS DRIVE 8 SLAVE #
QND CHECK IF AVAILABLE

BIT SET ON RETJRN INC-
ICRTEé ERROR. PREPARE ERRJR

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

;BRANCH IF NC ERROR

:BRANCH IF NOT ’ALL’
; HSK USER TO RETYPE SLAVES

;SET DRIVE AND SLRVE & C

:SET PTR TO SLAVE TABLE
;CLEAR "UNIT FOUNC® INC.

:otT DRIVE #

3§: CLR R1
43 TSTB  (R2)
BNE 33
5%: INC Rl
INC RZ
CMP %8. Rl
BNE 4§
BR 23
b3 : MGVB RO, 2#DRVNUM
MOVB  RI.3J¥SLYNUM
JSR PC. a¥SLVAVA
BVC 5§
MOVE  DIGTAB(RO},a#E.DRV
MOVE  DIGTRB(RI).J%E. ann
TYPE,E.NSLV
MOVB  SP,aMERFLG
CLRB (Ré
BR
7%: TSTB  IMERFLG
BEQ 100%
TSTE  @8PRGFLG
BEG SLAVES
1008: MOV $ERRTRP, 28ERRVEC
: SCAN DIXERSND sgngs TRBLE FOR DRIVE/SLAVE COMBINARTION TO TEST
#DR
CLRB asSLVN n
MOV #SLVTBL, J4SLVPTR
CLRB  28UNTFND
BEGIN: MOYB  @#DRVNUM,RO
MGYB  2#SLVNUM.RI

:AND SLAVE &

StE&

~Q0eC
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DZTJG-R TMO2-TL16J DRIVE FUNCTION TIMER MARCY1l 27(1006) Q9-DEC-76 10:45 FRGE 12

CZTUGR.PLL 08-DEC-76 12:38 PROGRAM INITIRLIZATION SEQ QCe.
1394 006774 013702 001006 MoV JUSLVPTR, R2 :GET SLAVE PTR
1395 00700C 105760 001154 1%: TST8 DRVTBL1RO) ; BRANCH IF DRIVE AVRIL TO TEST
1336 007004 0010!1 BNE 33
1397 007006 005001 CLR R1 ;CLEAR _SLAVE &
1398 007010 062702 000010 ADD $8. ,R2 ‘AND STEP PTR TO NEXT DRIVE'S
1338 007014 005200 cs: INC RO :SLAVES AND INCREMENT CRIVE #
1400 027016 022700 0000.C CHMP #8.,R0 SEXIT TEST_IF ALL DRIVES
1401 007022 001366 BNE 18 s CHECKED OTHERWISE CONTINUE
i:gg 007024 000137 012732 JMP J#END :SCAN FOR NEXT ’*UNIT’
1404 007030 105712 38: TSTB (Re) ;BRANCH IF SLAVE ON DRIVE IS
1405 007032 001007 BNE 4$ :AVAILABLE THERWISE STEP
1406 007034 005202 INC Re PTR TO _NEXT SLAYE
1407 007036 005201 INC R1 : INCREMENT SLAVE #
1408 007040 122701 000010 CMPB #8.,Rl :UNTIL 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 03705¢ 110637 Q0CileS 43 : MOVB SP,J8UNTFND : INDICATE THAT R 'UNIT® IS FOUNC
iS4 00705 110637 201204 MoV R3J, J8DRVNUM :SE¥ DRIVE 3



DZTUG-A TMO2/TUlBJ DRIVE FUNCTION TIMER MACY1l 27(1306)

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
ok
007230
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
020004
CCY767
012703
122713
001406
122713
001354
111337
000420

105037
000004
004767
012703
122713
001405
122713
001362
111337

052737
000004
116037
116137

Q01402
000137

001005
001006

001130
000001

001124
013565
174352
001264
000060

000061
0011ed

Q01127
013626
174310
001264
000060

000061
0011e7

000100
014346
001132
00113e

000071
010000

000067
014461
176302
014562
007336

000006
000012
004444
00lled

012764

172022

177560
014526
014540
014543
00002t

014543

001002

S%:

6%:

79%:
TYPHOR:

1%:

MOVB
MOV

TST8
BNE
Move

CLRB
TYPE, I.SKEW

KOS

09-DEC-76 10:45 FRGE 16
PROGRAM INITIALIZATION

R1,J#SLVNUM
R2, J4SLVPTR

JBASFLG
78
#1,ASFLG
J#PRGFLG

SEG 0082

;SET SLAVE &
:SAVE SLAVE PTR

: CLEAR PROGRAM INDICATOR
:ASK USER IF ME _WANTS TO RUM SKEW TESTS

ISR PC, . INPUT .GET USER INPUT

MOV sINBUF  R3 :GET REPLY

CMPB  #'0, (R3) 'BRANCH IF ’NO’ (D)

BEQ 63

CMPB  #'1, (R3) :CHECK IF 'YES’ (1)

BNE 5§ 'NEITHER SO_ASK RGAIN

MOVB  (R3),JsPRGFLG  :SET INDICATOR

BR 7$

CLRB aunnerc CLEQR nnz Engxcnron

TYPE, I.NRZ RIVE 'NRZ' ONLY

JSR PC, . INPUT cer USER INPUT

MOV #INBUF ,R3 GET REPLY

CMPB  #°0, (R3) :BRANCH IF 'NO’ (0)

BEQ 73

CMPB  #’1, (R3) :CHECK IF ’YES' (1)

BNE 6% :ASK AGAIN IF NEITHER

MOYE  (R3),a#NRZFLG  ;SET INDICATOR

BIS 2100, J8TKS -SET KEYBOARD IE BIT

TYPE,L . HDR1

MOVE' ~ DIGTAB(RO),a3#L.DRV -SET DRIVE #

MOVE  DIGTRB(RI) JsL.SLV :AND SLAVE #

MOVE  #°9, 8L .CHAN :GET SLAVES CHANNEL TYPE
BIT #CH? DT (RS)

BEQ 18

MOVE  #'7,38L.CHAN .SET 7 CHANNEL
TYPE,L.HDR2'

JSR PC,SNPT GO PRINT SERIAL NUMBER
TYPE,L.HOR3

ﬂ8¥ sTSTonl J%SCPADR .SET *SCOPE® ADDRESS FOR FIRST TEST
ADD crc RO :RO CONTRINS ADDRESS OF FC REG
MOV RS h1

ADD .R1 CONTAINS ADDRESS OF DS REG
MOV orxhsn.na :SET JUMP ADDRESS TO TIMER
TSTB  J8PRGFLG :BRANCH IF NOT SKEW TESTS
BEQ TST001

IMP QUSKEWTST
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BZTUG-R TMO2-/TULBJ ORIVE FUNCTION TIMER MACYLl 27(1006) 09-DEC-76 10:4Y5 FPARGE 16-1

0ZTUGR.P11  0B-DEC-76 12:38 START OF TESTS SEG 0082
1469 .SBTTL STRRT OF TESTS
147 ?Eé - WRITE M BOT
1471 TH s YEST WILL nencwos ACCELERATION DELAY REGUIRED TO
1472 :MOVE THE TAPE RPPROXIMATELY SEVEN (7) INCHES FORWARD
iigg :FROM DERD STOP BEFORE STARTING TO TRANSFER DATA.
1475 THIS TEST MEASURES TIME FROM ’GO’=l TO 'ACCL’=0.
i:;g 00;335 115733 809091 oo1122 +STOOL: noxe 01 28 TSTNUM ss; ;E%TR: PC Feom TIMER
q -
170 B854 BASses 9BE313 i 3& ' REuIND EE NG Lo
el . S e g [ £ 1 e
1 4767 1
1483 BB79E8 BB%kS 1789:¢ 1R Pe Wik : FORRETTER O
{:gé 007366 005215 INC (Ré) :SET *GO’ BIT
1483 007370 00S76S 000032 1§: 75T TC(RS) :BRANCH WHEN 'ACCL’=0
1484 007374 100002 BPL 2%
i:gg 007376 000163 00444y IMP TIMER(R3) GO TC TIMER & RETURN VIA RZ
1487 007402 004767 175624 2%: JSR PC, WAITROY -WAIT FOR COMMAND TO FINISH
1488 007406 102403 BVS 934 :BRANCH IF ERROR
1489 007410 004767 175066 ISR PC, TIMOK G0 CHECK TIME
;490 007414 0OOM01 BR 1008
1491 007416 104400 99§ . HLT
i:gg 007420 104000 1008: SCOPE
1494 s TEST 002 - WRITE START
1495 :THIS TST MERSURES TIME FROM 'GO0°=1 10 *ARCCL’=0.
1496 007422 112737 000002 001122 tsST002: MOVE 82, 98TSTNUM +SET TEST & 2
1497 007430 004767 175764 ISR PC'WRITE s INITIRTE NRITE COMMAND
1498 007434 012702 007446 MOV 21$ R2 :SET RETURN PC FROM TIMER
1499 (007440 004767 174710 JSR PC. TIMON
iggg 007444 005215 INC (RS} :SET GO’ BIT
1502 007446 00S765 000C32 18: ST TC(RS) :BRANCH WHEN *ACCL°=0
1503 007452 100002 BPL 23
iggg 007454 000163 004444 JMP TIMER(R3) G0 TO TIMER & RETURN VIR R2
1506 007460 004767 175546 2%: JSR PC, WARITRDY :WAIT FOR READY
1507 007464 102403 BYS 95¢ :BRANCH IF ERROR
1508 007466 004767 175010 JSR PC, TIMOK 30 CHECK TIME RECORDED
iggg 007472 00C40! BR 1008 :EXIT VIA SCOPE
1S11 007474 104400 99§ ; HLT :REPORT ERROR
ié%g 007476 104000 100§: SCOPE
1514 : TEST 003- WRITE SHUTDOWN
1815 : THIS TEST MEASURES TIME FROM °‘FC REG ‘=0 TO ’suon'-x
1516 007500 112737 000003 001122 ¥sT003: MOvB &3, asTSTNUM TEST#3
1817 007506 Q04767 175706 JSR PC. WRITE INITIRTE WRITE COMMAND
1518 007512 00S21S INC (RS ;SET *G0’ BIT
1520 007514 005710 18: ST (RO) : BRANCH WHEN WRITING FINISHED
1621 007516 001404 BEG 2§
122 007€20 032711 040000 BIT SERR, (R1) :MONITOR ERROR BIT
1€23 (007524 001017 BNE 93§



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

CZTLGA

1524
1525
1526

(1)
1527
1528

P11
007526

007530
007530
007534
007536
QC7542
007544

007550
007554
007556
007562
007564
0075&6

007570
007576
007602

007604
007606
007610
007614
0c7ele

007620
007624
007626
007632
007634

007636
007636
007642

007652

007656
00766¢c
007664
007670

007672
007674

007676
007704
007710
007712

0077186

08-DEC-76 12:38

000772

004767
010702
032711
001002
000163

004767
102403
004767
000401
104400
1040C0

112737
004767
005215

00S710

000772

032711
001004
032711
go1017
000771

004767
010702
032711
001402
000163

J04767
102403
004767
000401

104400
104000

112737
004767
102422
004767
012702

174620
000020
00444y
175456
174720

0Co004
175616

040000

000020
040000

174512
000820
004444
175350
174612

000005
175426

175520
0C”730

2s:

3%:

49

93%:
100%:

: TEST 004 - WRITE SETTLEDOWN

BR

JSR
MoV
BIT
BNE
JMP

JSR
BVS
JSR
BR
HLT
SCOPE

MOS

09-DEC-76 10:4S FAGE 16-2

13

PC, TIMON
PC'R2
#SOUN, (R1)
49
TIMER(R3)
PC,WAITRDY
99%

PC, TIMOK
1008

. TURN TIMER ON
!L0AD RETURN PC FROM TIMER
:BRANCH WHEN DS ¢<SDWN> SETS
:GO TO TIMER & RETURN VIA R2
:WAIT FOR READY

:GO CHECK TIME RECORDED

; REPORT ERROR

: THIS TEST MEARSURES TIME FROM 'SuWDN’'=1 TO "SWDN’=0.

0olle2

1%:

29%:

3%:

g3:

99%:
1008:

tsTo04: MOVB
ISR

INC
TST

JSR
BVS
JSR
BR

MLT
SCCPE

#4, J#TSTNUM

PC WRITE
(RS)

(RO)

=4 )

$ERR, (R1)
Q99%

1$

#SOWN, (R1)
3§

¥ERR, (R1)
993

2%

PC, TIMON
PC!RE
#SOWN, (R1)
g%
TIMER(R3)
PC.MRITRDY
994

PC. TIMOK
1008

; TEST 00S5_- READ FROM BOT

! YHIS TEST MEASURES TIME FROM 'GO'=l TO
%5, 24TSTNUM

ooi122 ‘tsToOs: Move
JSR

BVS
JSR
MoV

PC. .REWIND
93¢
PC,READ

U NE

;SET 'GO" BIT
; BRANCH WHEN WRITING FINISHED
:CHECK ERROR BIT

:WAIT FOR ASSERTION OF ‘SOWN’
:MONITOR ERROR BIT

: TURN TIMER ON

:SET RETURN PC FROM TIMER

: BRANCH WHEN SWDN CLEARS

:GO TO TIMER & RETURN VIA R2

;WAIT FOR RERDY

"ACCL’ =0.
;SET TEST #5

:REWIND SLAVE
!BRANCH IF ERROR ON REWIND

:SET RETURN PC FROM TIMER
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DZTUGR

1877
1578
1579
1580
1881
1582
1583
1584
1585
1586
1587
1568
1589
1590
1591

o
QO

St Pt Pt Pt Pt Pt i Pt et Pt Pt Pt
ooooooooo oo om
U L) b 3t e s bt bt st s e e
—O0O~NIINLEWN—O

.Pll

007722
0077¢6

007730
007734
007736

007742
00774
00775
007754

007756
007760

010026
010032
010034
010040

010042
010044

004767
005215

005765
100002
000163

004767
60290
0476
000401

104400
104000

112737
004767
68842

012702
004767
005215

005765
100002
000163

004767
102403
004767
0oc4c0l

104400
104000

112737
004767
102430
004767
005215

022710
001404
632711
001017
000771

004767
010702
032711
001002

08-DEC-76 12:38

174426

000032
004444
175264
174526

0C0006
175516

175434
010014
174342
000032
004444
175200

174442

000037
175432

175350

000460
040000

174e42
000020

golize

00l1e2

START OF TESTS

JSR PC, TIMON ; TURN TIMER ON

INC (RS) 'SET 'G0’ BIT
18: Egl gg(RS) :BRANCH WHEN 'ACCL' RESETS
JMP TIMER(R3) ;G0 TO TIMER & RETURN VIA R2
2%: ISR PC, WAITRDY :WATT FOR READY
?va 93 :BRANCH _IF ERRQR
5 PC, TIMOK ! CHECK RECORDED TIME
BR 1008
99%: HLT
1008:  SCOPE
s TEST - READ START
-ra?s ?E?T MEESUR S TIME FROM *GO’=l TO 'RCCL’=0.
tST006: MOVB a6, 2#TSTNUM :SET TEST #6
JSR PC, WRT.BK :WRITE A RECORD 8 BACK SPACE
BVS 994
JSR PC, RERD
MOV $1$ R :SET RETURN PC FROM TIMER
JSR PC, tIMON : TURN TIMER ON
INC (RS) 'SET GO BIT
18: ggl 5g(RS) :BRANCH WHEN *ACCL" RESETS
IMP TIMER(R3) :GO TO TIMER 8 RETURN VIR R2
2§: ISR PC,WAITRDY
BVS 99§
JSR PC. TIMOK
BR 1003
Qug. HLT
1008:  SCOPE

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

tST007: MOVE . #7,3%TSTNUM ;SET_TEST #7
JSR PC ' WRT.BK :WRITE A RECORD 8 BACK SPACE
BYS 994 :BRANCH IF ERROR
TSR PC, READ
INC (RS) :SET GO’ BIT

18: CMP $-FRMCNT, (RO) :WAIT FOR _FRAME CQUNT 10O
BEG 2% != 8 OF FRAMES WRITTEN
BIT $ERR, (R1) :MONITOR ERROR BIT
BNE 99
BR is '

4 ¥
JSR . PC,TIMON : TURN TIMER ON
MOY pC’R2 :SET RETURN PC FROM TIMER
g&g ggbuu,(nlz :BOGNCH WHEN SCWN SETS

SEG COeES

-— —— o —
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DZTUG-R TMi2/TULBJ DRIVE FUNCTICN TIMER MACY1l 27(100%) 09-DEC-76 10:4S PAGE 16-4

DZTUGA.P11  0B8-DEC-76 12:38 START OF TESTS SEG 00ek
iggg 010122 000163 Q044 IMP TIMER(R3) GO TO TIMER 8 RETURN VIR R2
1634 010126 004767 175100 38; JSR PC, WRITRDY
1635 010132 102403 BVS 994
1636 010134 004767 174342 JSR PC, TIMOK
%ggg 010140 000401 BR 1008
1633 010142 104400 993 HLT :REPORT ERROR
f%:? 010144 104000 1008: SCOPE
1642 :TEST D10 - RERD SETTLEDOWN
1643 :THIS TEST MEASUREC TIME FROM ’SWDN°=1 TO ’SWON’=0.

1644 010146 112737 00001C 001122 YSTOlo: MOVB %10, 3TSTNUM -SET TEST #19
1645 C10154 012702 0.0232 MOV $48 R2 :SET RETURN PC FROM TIMER
1646 010160 004767 175326 JSR PC, WRT.BK 'WRITE A RECORD 3 BACK SPACE
1647 010164 102436 BVS 93§
1648 010.66 004767 175244 JSR PC. READ
iggg 010172 00s21S INC (F§) :SET 'G0’ BIT
1651 010174 105711 18: TSTB  (R1) :WAIT FOR READY
1652 010176 100404 BMI 2% BRANCH WHEN SET
1663 010200 032711 040000 BIT $ERR, (R1) :CHECK ERROR BIT
1654 0:0204 001026 BNE 94§
iggg 010206 000772 B8R 1%
1657 010210 032711 000020 2%: BIT #SDKN, (R1) :WAIT FOR ASSERTION OF *SDWN'
1658 010214 001004 BNE 33
16589 010216 032711 040000 BIT $ERR, (R1) :MONITOR ERROR BIT
1660 010222 001017 BNE 99§
iggé 010224 000771 BR 2%
1663 010226 3§:
(1) 010226 004767 174122 JSR PC, TIMON : TURN TIMER ON
1664 010232 032765 000020 000012 M4$: BIT #SOWN, DS (RS) :WAIT FOR NEGATION OF SDWN
1665 010240 001402 BEQ 5§
iggg 010242 000163 00444y IMP TIMER(R3) :GO TO TIMER 3 RETURN VIR R2
1668 010246 004767 174760 5$: ISR PC, WAITRDY
1669 010252 102403 BVS 99$
1670 010254 004767 174222 JSR PC, TIMOK
ig;é 010260 000401 BR 1008
1672 010262 104400 99§ HLT
1674 010264 104000 1008: SCOPE
1675
1676
1677 : TEST 011-RERC REVERSE START
1678 - THIS TEST MEASURES TIME FROM 'GO’=1 TQ "ACCL’=0.
1679 010266 112737 000011 001122 YSTOI1: MOVB ~ #I1,@8TSTNUM
1680 010274 012702 010232 MOV #18 R2 :SET RETURN PC FROM TIMER
1681 010300 004767 175114 ISR PC . WRITE WRITE A RECORD
1682 010304 005215 INC (RS) :SET “GO' BIT
1683 010306 004767 174720 JSR PC, WRITRDY
1684 010312 102422 BVS 9gd _
1685 010214 004767 174420 JSR PC,DELAY WAIT FOR TAPE MOTION TO STCF
1686 (010320 004767 175130 JSR PC.REVRD

[ — w—— — ———— it e



0ZTUG-A TMO2/TJ16J DRIVE FUNCTION TIMER MACY1l 27(1006)
DZTUGH.

1687
1688
1689
1690

Pt e Pt Bt Pt e Pt Pt Pt s Ppa
NN A NN NINININI NN

PUNU e gt 0ot -0 pme Bt ot Pt Poe
O — 000NN LW

et bt Pt Pt po
NNNNN
o
onLswn

1727
1728
1729
1730
1731
1732
2733
1734
173S
1736
1737
1738
1739
1740
1741

10436

10462

06-DEC-786 12:38

004767 174024
005215

005765
100002
000163
004767
e
000401

104400
104000

0003032
D044

174652
174124

112737
012702
004767
005215
004767
102427
004767
005215

022710
Q01404
J32711
001016
000771

QC2012
012442
175016

174622
175036

00c400
g4ooce

004767
032711
001002
000163

004767
102403
004767
000401

104400
104C00

173712
000220

OOH4444
174582
174014

112737
012702
004767
005215
004767
102435
004767
00sels

000013
010566
174706
174512

174728

START OF TESTS

JSR
INC

13 TS”

PL
MP

23: JSR

yeR
8R

99%: HLT
100§: SCOPE

CO6

09-DEC-76 10:45 PAGE 16-5

PC, TIMON
(RS)

TC(RS)

43
TIMER(R3)
PCiuﬂITRDY

&m0k
1008 N

; TEST 012-READ REVERSE SHUTDOWN
: THIS TEST MEASURES TIME FROM 'FC REG® =

tstoi2: mMove
MOV
ISR
INC
ISR
BVS
JSR
INC

1§: CMP
BEQ
BIT
BNE
BR

golizz2

23:
JSR
3%: BIT
BNE
JMP

4¢: JSR
BvS
JSR
BR

99%: HLT
100%: SCOPE

#12, d8TSTNUM

PC,WARITRCY

99
PC, REVRD
(RS)

$-FRMCNT, (RO)
23

$ERR, (R1)

99§

18

PC, TIMON
:qbun (R1)
TIMER(R3)
PcsuﬂITRDY

99
PC, TIMOK
1008

:JEST 013-READ REVERSE SETTLEDOUN

: THIS TEST MEASURES TIME FROM 'SDWN'=

oo1122 YsTO13: ngve

JSR
INC
JSR
BYS
JSR
INC

%13, 28TSTNUM
$48 R2
PC URITE
(RE) X
pc WAITRDY
CLT

PC,REVRD
(rE)

: TURN TIMER ON
:SET 'GO’ BIT

;BRANCH WHEN "RCCL’ = 0
;GO TO TIMER 8 RETURN VIA R2

:BRANCH IF ERROR

FRAME COUNT TO 'SDWN'=].

:SET RETURN PC FROM TIMER
:WRITE A RECORD
;SET *GO’ BIT

:SET ’GO’ BIT

:BRANCH WHEN FRAME COUNT

;= & OF RECORD WRITTEN
:MONITOR ERROR BIT IN 'DS° REG

; TURN TIMER ON
:BRANCH WHEN SDWN SETS

:GO TO TIMER & RETURN VIA R2
;WRIT FOR RERDY

1 TO "SOWN’=0.

;SET RETURN PC FROM TIMER
NRITE A RECORD
{SET *GO" BIT

:SET *GC* BIT

SEG J087



D06

oZTUG-R TMO2/TUl6J DRIVE FUNCTION TIMER HQCYII 27(1006) 09-DEC-76 10:45 PAGE 16-b

CZT.GR.P11 08-DEC-78 12:2 START OF TESTS SEG OOl
{742
1743 010530 105711 18: 1STBE  (R1) : BRANCH WHEN
1744 010532 100404 BM] 2§ : READY SETS
1745 010534 032711 040000 81T 8ERR, (R1)
i745 010840 001025 BNE 99§
{;35 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 28
1755 010562 3%:
(I} 010562 DO476? 173566 ISR PC, TIMON : TURN TIMER ON
1756 010866 032711 000022 4g: BIT $SOUN, (R1) :BRANCH WHEN SWDN = O
1757 010572 001402 BEQ 13
%;gg 010574 000163 00444y THP TIMER(R3) :GO TO TIMER & RETURN VIA R2
1760 010600 004767 174426 5%: ISR PC,WAITRDY :WAIT FOR READY
1761 010604 102403 BVS 994
1762 010606 004767 173670 ISR PC, TIMOK
i;ga 0iD&12 000401 B8R 100s
1765 010614 104400 99%:  HLT
;;gg 010616 104000 . 100%: SCOPE
4
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 1008:
1775 : TEST 014-TURN AROUND DELAY (FORWARD-REVERSE)
1776 :THIS TEST MEASURES TIME FROM *GO'=1 (READ REVERSE) TO *ACCL'=0
1777 010834 112737 0000i4 00122 tsSTO14: MOVB IIH alTSTNUM
1778 010642 012702 010674 ) MOV :SET RETURN PC FROM TIMER
1779 010646 004767 174546 ISR PC ﬁnxre ‘*WRITE A RECORD
1780 010652 005215 INC (RS) :SET "GO’ BIT
1781 010654 004767 174352 TSR PC WAITRDY
i;gg 010660 102420 8VS 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;g? 010702 000163 004444 IMP TIMER(R3) :GO TO TIMER 8 RETURN VIR R2
1792 010706 004767 174320 35 JSR PC,WAITRDY
1793 010712 102403 BVS 93¢
1794 CI0714 004767 173562 ISR PC, TIMOK



EOb

ZTUG-R TMO2/TUl16J DRIVE FUNCTION TIMER MACY1l 27(1006) 09-DEC-76 10:Y5 PAGE 16-7

DZTJGA.PLl  08-DEC-76 12:38 START OF TESTS SEG 0082
i;gg 010720 000401 BR 1008
1797 010722 104400 99%:  HLT
;ggg 010724 104000 100§: SCOPE
4
180C ; TJEST 015- TURN AROUND DELRY (REVERSE-FORWARD)
1801 ' THIS TEST MEASURES TIME FROM 'GO’=1 (RERD) TO ’ACCL’=0.
1802 010726 11273” 000015 001122 *%STOIS: MOVB  #15,3#TSTNUM
1803 010734 012702 011002 MOV 823 R2 :SET RETURN PC FROM TIMER
1804 010740 004767 174454 JSR PC.WRITE NRITE A RECORD
1805 010744 005215 INC (RS) :SET "G0" BIT
1806 010746 004767 174280 ISR PC. WAITRDY WAIT FOR READY
1807 010752 102426 BVS 99§
1808 010754 004767 174474 JSR PC,REVRD :READ A RECORD IN THE
ig?g 010760 005215 INC (RS) :SET *GO’ BIT
1811 010762 004767 174244 ISR PC, WRITRDY
igig 010766 102420 BVS 9
1814 818770 04767 174442 15: ISR PC,RERD -READ RECORD FORWARD
1815 010779 004767 173354 ISR PG’ TIMON : TURN TIMER ON
{gig 011000 005215 INC (R§) :SET GO’ BIT
1818 011002 005765 000032 2%: ST TC(RS) :WAIT FOR ’ACCL’ = O
1819 01:006 100002 BPL 3%
*SS? 011010 000163 CO4444 IMP TIMER(R3) GO TG TIMER & RETURN VIA R2
1822 011014 004767 174212 3%: ISR PC, WAITRDY
1823 011020 102403 8vs 994
1824 011022 004767 17345H JSR PG, TIMOK
isgg 011026 000401 BR 1003
1827 011030 104400 993:  HLT
}ggg 011032 104000 1008:  SCOPE
1830 : TEST 016-GH? SIZE (STOP HALF)
1831 011034 112737 0000!6 001122 TSTOl6: MOVB  #16,a8TSTNUM
1832 011042 012702 011100 MOV 81§ R2 :SET nsrunn PC FROM TIMER
1833 011046 004767 174346 JSR PC,URITE tWRITE A RECORD
1834 011052 005215 INC (RS) 'SET 60’ BIT
1835 011054 004767 174152 JSR PC. WAITRDY
1836 011060 102421 BVS 994
1837 011062 0047687 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 0O0S215 INC (RE) ‘SET *GO’ BIT
ia:g O{ifog gnsgéo 18: Tar (RO) :WAIT FOR FRAME JOUNT ° C
{ézg 811184 0851& 004444 ?MS ?fnsa<aa) G0 TO TIMER 8 RETURN VvIA R2
1846 011110 004767 174116 2%: ISR PC,WRITRDY :WAIT FOR READY BIT T3 SET
1847 OB11114 10240 BY 994
1848 Dililp 0049767 173360 IS PC, TIMOK :CHECK TIME
Ciil22 COQ40! BR 1008



FO6

CZTUG-R TMO2/TUleJ DRIVE FUNCTION TIMER MACY1l 27(1006) 09-DEC-76 10:-5 FAGE [6-8

DZTUGH.P1l  0B-DEC-76 le:38 START OF TESTS SEG 2070
1851 011124 104400 99§:  HLT
%ggg C1112e 104000 100%: SCOPE
1854 . TEST 017-GAP SIZE (START HALF)
iSES 011130 112737 000017 201122 *1STOl7: MOVB ~ 17, 38TSTNUM
1856 011136 012792 011210 MOV $1$ R2 SET RET.AN PC FROM "IMER
1857 Q11142 004767 174252 ISR PC,WRITE WRITE A RECORD
1858 011146 005215 INC (RS) :SET "GO’ BIT
1859 011150 004767 174056 JSR PC. WRITRDY WAIT FOR READY
1860 Q11184 102427 BvS 994 B
1861 Ol115p Q04767 174272 ISR PC, REVRD .READ REVERSE THE RECCRD
1862 011162 005215 INC {RS) :SET "GO’ BIT
1863 Q11164 004767 174042 ISR PC.WAITROY 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 :RERD RECORD
1867 011202 004767 173146 ISR PC’ TIMON :TURN TIMER ON
iggg 011206 005215 INC (R5) 'SET "GO’ BIT
1870 C11210 005710 18: ST (RQ) -WAIT FOR FRAME COUNT > O
1871 011212 001002 BNE 2%
ig;g 011214 000163 00444 IMP TIMER(R3) :G0 TO TIMER 8 RETURN VIR R2
1874 011220 004767 174006 2%: JSR PC,WAITRDY ‘WAIT FOR READY
1876 011224 102403 BVS 994
1876 011226 004767 173250 JSR PC, TIMOK CHECK TIME
ig;g 011232 00043 BR 1008
1879 011234 104400 39§:  HLT
{ggg 01123c 1C4000 1008: SCOPE
1882 : TEST 020- GAP SIZE (INTERRECORD) )
1883 : THIS TEST MEASURES TIME FROM 'GJ°=1 TC 'FC REG® >0.
1884 011240 112737 000020 Ociize YsT020: MOVB %20, 3TSINUM
1885 011246 012702 011330 MOV £1$.R2 :SET RETURN PC FROM TIMEK
1886 011252 004767 174142 ISR PC,WRITE unxrs A RECORD
1887 011256 005215 INC (RS) :SET "GO’ BIT
1888 011260 004767 173746 JSR PC WAITRDY :WAIT FOR RERDY
1889 011264 102433 BVS 99¢
1890 011266 004767 17412¢ JSR PC. WRITE sWRITE secono RECSRD
1891 011272 005215 INC (RS) :SET BIT
1892 011274 004767 173722 ISR PC. WAITROY ‘WAIT ron READY
1892 Q11300 102425 BVS 994
1894 011302 004767 174146 ISR PC,REVRD ;READ REVERSE SECOND RECORD
1895 011306 005215 INC (RS) :SET °GO° BIT
1896 011310 004787 173716 JSR PC,WAITRDY ‘WAIT FOR RERD\
1897 011314 102417 BvS 994 _
1898 01121p 004767 174132 ISR PC, REVRD :READ REVERSE FIRST RECORD
1899 011322 004767 17302€ JSR PE’ TIMON :TURN TIMER ON
%38? 011326 005215 INC (R§) :SET 'GO° BIT
1902 011330 005710 13: ST (RO) :WAIT FOR FRAME COUNT »
1903 011332 001002 BNE 23
1904 011334 000163 0O4444 IMF TIMER(R3) GO TO TIMER 8 RETURN VIR R2

190t Cl1340 DCH?ET  173ekE 23: JER PC,WAITRDY :WRIT FCR RERCY



GOb

o L3-R TMO2-TUleJ DRIVE FUNCTION TIMER MACY!l 27(1006) (C9-DEC-76 10:4S FAGE (B-S

C2JGR.P11  08-DEC-78 12:38 START OF TESTS SEQ 0071
1307 011344 102403 BVS 99§
1908 011346 004767 173130 JSR PC, TIMOK
iggg 011352 000401 BR 1008
i9i1 011354 104400 99%:  HLT
;gis 011356 104200 1008:  SCOPE
Fy
1914 - TEST 021- GAP CONSISTANCY
181% :THIS TEST MERSURES TIME FROM ‘GO’=l TO 'FC REG' » O.
1916 :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 MAVE BEEN READ THE TIME IS VER-
1822 :IFIED FOR EACH READ. AFTER ALL RECORD TIMES ARE VERIFIED THEY ARE AVER-
1923 :AGED AND PLACED IN THE ’'ATIMTBL® (BY SCOPE). THE ABOVE PROCESS IS RE-
igsg PERTED FOR EACH ITERATION.
1926 011360 112737 000021 0C1122 7TSTO21: MOVB  #21,as8TSTNUM
1827 011366 012702 011524 MOV %43 R2 :SET RETURN PC FROM TIMER
18928 011372 004767 173740 JSR PC, . REWIND :REWIND SLAVE
(1) 0il376 102530 BVS 99§ :BRANCH IF ERROR ON REWIND
1929 011400 00SDE7 167510 CLR DELTIM :CLEAR VARIABLE DELAY TIME
1930 0Il404 012700 000831 MOV $17. RO :SET # OF RECORDS TO WRITE
193] Q011410 004767 174004 18: JSR PC,WRITE ‘WRITE 17. RECORCS
1332 0fl414 005215 INC (R%) tSET 760' BIT
1833 0il4le 004767 173610 ISR PC, WAITRDY :WAIT FOR READY
1934 Q11422 102516 BVS 99$ _
1935 Qil424 004767 173340 ISR PC,DELAYY : DELAY BEFORE WRITING NEXT REC.
1936 011430 062767 000022 167456 ADD #18. ,DELTIM :SET NEXT DELAY TIME
1537 011436 005300 DEC RO :DECREMENT RECORDS WRITTEN COUNT
iggg 011440 001363 BNE 1§
1940 011442 012700 CO0021 MOY $17. RO :SET # OF RECS. TO REVERSE RERC
1941 Q11446 004767 174002 28: JSR PC,REVRD :REVERSE RERD 17. RECCRDS
1942 (011452 00s215 INC (RS :SET *GO° BIT
1943 C11484 004767 173552 ISR PC.WAITRDY :WAIT FOR RERDY
1944 Q11460 102477 BVS 994
1345 (011462 005300 DEC RO : DECREMENT RECORD COUNT
}339 011464 001370 BNE 2§
1948 011466 012700 000023 MOV #16. RO .SET 8 OF RECORDS TO READ
194¢ Q011472 012701 001054 MOV sGAP1BL,R1 :SET PTR TO GAP TABLE FOR TEST
1950 011476 004767 173734 JSR PC,READ !READ A RECCRD
iggé 011502 005215 INC (RS :SET *GO’ BIT
1953 011504 004767 173522 3%: IS PC,WAITRDY :WAIT FOR RERDY
1954 011510 102463 BYE 994
1985 011812 0O4767 173720 ISR PC, READ :READ NEXT RECORD
1956 D11S1E 004767 172632 ISR PC’ TIMON : TURN TIMER ON
iggg 011522 005215 INC (R%) :SET *GO* BIT
1969 p11524 DOS765 (0COOCE 4§ 15T FC(RS) :WAIT FOR FRAME COUNT > 0
190 (011530 00l002 BNE 5§
19t 211532 D0COIE3 OO4444 IMP TIMER(R3. :G0 TO TIMER 8 RETLRN VIR R2



ol Ja=h TMO2-TULEJ DRIVE FUNCTION TIMER MACY1l 27(1006)
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08-DEC-75 12:38

004767
102446
gig4el
005300
001355

105037
g1270c
012701

012104
004767
105237
122737
001367

012700
012701
005002
005003
062102
005503
005300
001374
012700
006203
006002
005300
001374
010204
004767
0004G!

104400
18400C

112737

112737
012702
004767
102437
004367
015702
176340
174700
0000&d
00s215

£22710
001304

173470

001120
003020
001054

17 016
001120
000020

0Ccael
0C10s4

00COC4

172624

0000ez

000023
0117%¢
1734¢6

173636

174703

001120

00l1ee

0oliee

STRART OF TESTS

5§: JSR
BVS
MOV
DEC
BNE

CLRB
MOV
MOV

£3: MOV
JSR
INCB
CMPB
BNE

MOV

73: RDD

8¢ RSR

99%: HLT
1008: SCOPE

HOB

10:45 FAGE 16-1C

09-DEC-78

PC,WAITRDY
994

R4, (R1)+
RO

33

JNGAP
816.,RC
8GAPTBL R
(R1)+, R4
PC, GRPOK

2sbAP
#16. . I8GAP
6

#16. RO
ocﬂPTBL R1

 RY
pc TIMOK
1003

; TEST 0c22-DUMMY TEST

:THIS TEST MERSURES NOTHING
#22, 38 TSTNUM

:JEST 023-DATA TIME (200BPI)

tst022: Movs

+NOW DIVIDE B
:BY SHIFTING

SEG

;WALT FOR RERDY

;STORE TIME IN GRPTBL
:DECREMENT & OF RECORDS READ

;SET GRP # C

;GET GRP TICK COUNT

s CHECK TIME

: INCREMENT GAP #

;BRANCH IF ALL GRPS NCT CHECKED

;SETUP 10 QVERRGE GRP SIZES
:SET PTR TO TARBLE
:CLEAR "SUM* REGISTERS

:R0D ALL GAP SIZES TCGETHER

5
PLRCES RIGHT

;MOVE AVERAGED T TO R4

IME
: CHECK AVERAGED TIM

S_
ES

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

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

13: CMP
BNE

223, J#TSTNUNM

835 R2

PC, -REWIND
93§

R3, TMCMD
WTBUF

-800.
-1600.
WFWD

(RS)

#-1600. , (ROJ
23

:SET RETURN PC FROM TIMER

;REWIND SLAVE

BRQNCH IF ERROR ON REWIND
:WRITE 800 WORD RECORD
SET WRITE BUFFER ADDRESS
:WORD_COUNT

:FRAME COUNT

NRITE COMMAND

:SET *GO° BIT

(HRIT FOR FRAME COUNT TJ CHRNGE

272
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AZvUs-R TMO2/TU1BJ DRIVE FUNCTION TIMER MACY1l 27(1006) 09-DEC-76 10:45 FAGE 16-11
FZTUGR.PI1 0B-DEC-76 12:35 START OF TESTS
1?2 01173 2711 0O40C00 17 $ERR., (R1) -MONITOR ERROR BIT
812 B8 Racoh Eie 3§
3019 011744 000771 BR 1§
2020
20321 011746 2%:

(1) 011746 004767 172402 JSR PC, TIMON : TURN TIMER ON
2022 011752 105711 3$: 1578 (RD *WAIT FOR RERDY TG SET
3023 D117549 100402 BMI 4§

3024 011756 000162 OCH444 IMP TIMER(R3} :GO_TQ TIMER & RETURN YIA R2
2025 011762 012700 000003 43: MOV $3,R0 :SET T0 DIVIDE BY 8 A
5026 011766 006204 53 ASR RY !By SHIFTING RIGHT 3 SLACES
3097 0:1770 005300 DEC RO

2028 011772 001375 BNE 5§

2029 011774 004767 173232 JSR PC.WRITRDY

3030 012000 102403 BVS 99 X

3031 012002 004767 172474 ISR PC, TIMOK :CHECK TIME

gagg 012006 000401 BR 1003

2034 012010 104400 99§ . HLT

5832 C12012 104000 100%: <COPE

3037 -TEST 024-DATA TIME (SS56BPI)

3038 012014 112737 000024 001122 1STO24: MOVE  #24,asTSTNUM

2039 012022 012702 012102 MOV $35 R2 .SET RETURN PC FROM TIMER
2040 012026 004767 (73304 ISR PC, .REWIND :REWIND SLAVE

‘1) 012032 102442 8VS 994 :BRANCH IF ERROR ON_REWIND
204! 012034 052765 000700 000032 BIS SBPISSE+NORMIL, TC(RS)  ;LOAD TAPE CONTROL REGISTER
2042 012042 004367 173506 JSR R3, TMCMD :WRITE 2224. WORD RECORD
3043 012046 015702 "WORD  WTBUF
2044 012050 173520 "WORD  -222M.

2045 Gl2052 167240 "WORD  -4448.

c046 012054 000060 "WORD  WFWD

Sgng 012056 005215 INC (RS) :SET GO’ BIT

2049 012060 022710 1£7240 18: CMP $-4448. , (RO} -BRANCH WHEN WRITING BESINS
2050 012064 00.004 BNE 2%

2051 012066 03271 040000 BIT 8ERR, (R1} -MONITOR ERROR BIT

2052 012072 001022 BNE 99§

5823 012074 000771 BR 18

2055 012076 2%:

(13 012076 004767 172252 ISR PC, TIMON -TURN TIMER ON A
205e 012102 105711 3%: 618 (RD) -BRANCH WHEN READY SETS
2057 012104 100402 BMI 4§ _
Sggg 012106 000163 004444 IMP TIMER(R3) :GO TO TIMER & RETURN VIR RZ
2060 Cl2ll2 012700 000003 4§: MOV #3,R0 :SET SHIFT COUNT
206l 012116 005204 c§: ASR RY
2062 012120 005300 DEC RO
2063 012122 9001375 BNE 13
sogg oieigg 083387 173102 ISR Pg WAITROY
egee 815132 60475 172344 95 gc TIMOK :CHECK TIME
gg%g 012136 0004C1 BR 100%

2085 Cl2140 104400 338 HLT

SEG 0072



0Z2TUG-A TMO2/TUleJ DRIVE FUNCTION TIMER MACY1l 27(1006)
START OF TESTS

100%:

5Z"JGA.P11
2070 012142
2071
2072
8073 012144
2074 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
5087 012222
2088 012224
2089
2030 012226
(1) 012226
2031 012232
2092 012234
2093 012236
2094
2035 012242
3096 012246
2097 012250
2038 0l2g5e
2099 012254
2100 012260
2101 012262
2102 012266
2103
2104 012270
2105 012272
2106
2107
2108 012274
2103 012302
2110 012306
2111 012310
2112 012314
(17 012320
113 01g3ge
21i4 012330
2115 012334
2116 012336
117 012240
2118 012342
2119 012344
2120
2121 012346
3192 Q12382

08-DEC-76 12:38

104000

112737
012702
004767
102442
052765
004367
015702
171600
163400
000060
005215

022710
001004

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
0000&0
005215

022710
0C1004

00CJeS
0l2232
173154

001300
173356

1634090
0-2200

172122

0O4444
000003

172752
172214

1834C0

0gll2e

goocae2

00liz22

000032

SCOPE

JOb

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

. TEST 025-DATA TIME (8COBPI)
YsTD2s: Move

1%:

3%:

4§
53:

99%:
100%:

MoV
JSR
BvS
BIS
JSR
. WORD
.WORD
.WORD
.WORD
INC

CMP
BNE
BIT
BNE
BR

JSR
1578
BMI
JMP

HLT
SCCPE

8025, J#TSTNUM
33, R2
Pct.nzuxno

99

$8P1800+NORM11, TC(RS)
R% TMCMD
WTBUF
-3200.
-6400.
WFWD
(RS)

$-6400. , (RO}
2%

$ERR, (R1)
99¢g

18

PC, TIMON
(RD)

4§
TIMER(R3)
#3,R0

R4

RO

5§
PC,WAITRDY

99
PC, TIMOK
1608

. TEST 026-DATA TIME (160GGPI)
YsT0es: ¢g¥g

1%:

BNE
MOV
JSR
BvS
8IS
JSR
.WORD
.WORD
.WORD
. WORD
INC

cMP
BNE

#0526, a8 TSTNUM
J#NR2FLG
151027

Sgsfsgurno

99

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

WTBUF

-3200.

-6400.

WFWD

(RS)

#-6400. , (RO}
c$

:SET RETURN PC FROM TIMER
;REWING SLRAVE

sBRANCH IF ERROR ON REWINC
; SET 800 BPI

:WRITE 3200. WORD RECSRO

:SET GO’ BIT
sWAIT FOR WRITING TO START
;MCNITOR ERROR BIT

:TURN TIMER ON
! BRANCH WHEN READY SETS

;GO 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

DZTUG-R TMO2/TUleJ DRIVE FUNCTION TIMER MACY1l 27(1006) 09-DEC-76 10:45 FAGE 16-13

DZTLGA.PLL 08-DEC-76 12:38 START OF TESTS
2123 012354 (32711 040000 BIT $ERR, (R1) :MONITOR ERROR BI7
2 8123&0 001017 BNE 93§
S 12362 000771 BR i3
f oiagsw 004767 171764 es: R PC, TIMON TURN TIMER ON
q q I} ;
2 8153 0 105711 33: {gra (31) *BRANCH WHEN RERDY SETS
29 012372 100402 BMI 4§
g 012374 000163 004444 JMP TIMER(R3) :GO TO TIMER & RETURN VIA R2
32 012400 006204 48 ASR RY :DIVIDE TIME BY 4
33 012402 006204 ASR RY
3 812404 004767 172622 JSR PC, WRITRDY
1241 Y V
3 01541 6 378; 1720864 958 3? TIMOK :CHECK TIME
g 012416 000401 BR 1008
39 012420 104400 99§ ; HLT
: 012422 104000 1008: SCOPE
4 : TEST 027-ERASE
4 ! THIS TST MERSURES TIME FROM 'GO°=1 T0 °RDY'=l.

Di2424 112737 000027 001122 YST027: MOVE 827, 28 TSTNUM

012432 012702 012450 MOV 81§ R2 :SET RETURN PC FROM TIMER
012436 804387 005554 JSR R3, 28TMCMD
012442 000000 JWORD O
000000 JWORD O
012446 000000 JWORD O
012450 000024 .WORD  ERASE .
012452 004767 171676 JSR PC, TIMON : TURN TIMER ON
012456 005215 INC (R%) ‘SET *'GO’ BIT
01246C 105711 18: 1STE  (RI) :BRANCH WHEN READY SETS
012462 100402 8MI 2%
012464 000163 004444 . IMP TIMER(R3) G0 TC TIMER 8 RETURN VIA R2
012470 004767 172536 2%: JSR PC, WAITRDY
012474 102403 ‘ BVS 994
012476 004767 172000 JSR PC, TIMOK
012502 (000401 _ BR 1008
012504 104400 93§:  HLT

012536 104000 1008:  SCOPE

: TEST~030 TAPE MARK
_ :TRIS TEST MEASURES TIME FROM 'GO°'=1 TO ‘*RDY'=l.

12610 112737 000030 001122 YST030: MOvB ~ 30, 98TSTNUM

12516 012702 012560 MOV #1$,R2 :SET RETURN PC FROM TIMER
12502 Q04767 172872 JSR  PC,WRITE ;WRITE A RECORD

12626 005215 INC (RS) :SET 7G0* BIT

12530 004767 172476 JSR PC, WAITRDY

12534 102423 BVS 99$

12536 004337 00555 JSR R3, 38 TMCMD

12542 000000 JWORD O

12544 000000 .WORC O

12646 000000 JMGRD O
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oZTJa-RA TMO2/TUleJ DRIVE FUNCTION TIMER MACY1l 27(1006)
START OF TESTS

OZTUGH.PL]

2178 012550
179 81 5%5e
12556

o ruuuD o oo
bt s s~y 4Pt pmts Pt Pt Pt s Pt Pt p—s
LD 00 O 00000 W
LW~ —— OO0~
00000 0000 O
-

oty

pin
a0
W
O
—
AL
un
oo
LM

o
wn

08-DEC-76 12:38

00C028
04767
0sels

105711
100402
000183

004767
102403
004767
000401

104400
004767

102774
104300

171576

DOY4HY
172436
17170C

172524

1%:

9%
100%:

. WORD

JSR
INC

TSTB
BMI
JMP

JSR
BVS
JSR
BR

HLT
JSR

BYS
SCCPE

LOB

10:45 PRGE 16-14

09-DEC-76
WFMK
PC, TIMON
(RS)

(R1)
23
TIMER(R3)
PCtHQITRDY

39
PC. TIMOK
1008

PC, .REWIND
394

; TURN TIMER ON
;SET "GO’ BIY

:BRANCH WHEN READY SETS
;G0 TG TIMER 3 RETURN VIA R2

:REWIND SLRVE
+BRANCH IF ERROR ON REWIND

SEG CQ7¢



DZTUG~-R TMO2/TUl6J DRIVE FUNCTION TIMER MACY1! 27(1006)

CZTUGR.PL!

012724
012726

012732
0i2736

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
000000
004767
000005
000137

000012
001374

000100

001004
001005
001006
007210
001005
001006
000010

006764
001005
001004
0CC010
006764
goL1es

014050
005724

167012
Qos724

166140

001G0S

001004

MOB

09-DEC-76

START OF TESTS

FINISH: MOV #10.,R0

13: TYPE, CRLF
BNE 18
BIT ¥5W06 , ISR
BEQ 28
MOVB  g#DRVNUM,RO
MOVE  J8SLVNUM.RI
MOVE  J#SLVPTR.R2
JMP SsTYPHOR

2%: INCB  J¥SLVNUM
INC  JuSLVPTR
CMPB  #8.,3#5SLVNUM
BEQ 3§ -
JWP  IWBEGIN

38: CLRB  Q#SLVNUM
INCB  J#DRVNUM
CMPB  #8.,a%DRVNUM
BEQ  END
JHP JsBEGIN

END:  TSTB  @sUNTFND
BNE 18
TYPE,E.UNIT
IMP T aRINIT

18: HALT
JSR  PC,CKSWR
RESET
JNP 2RINIT

10:45 PAGE 16-15

:SET LINE FEED COUNT

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

;BEGIN TEST ON NEXT SLAVE
SET SLAVE #0

:AND INCREMENT DRIVE &
:AND CHECK IF LAST DRIVE

;BRANCH IF R UNIT WRS FOUND

:CHECK FOR CNTL G
:RESTRRT

SEs 2077



NOB

02TUG-A TMO2/TUL&J DRIVE FUNCTION TIMER MACYIl 27(1906) 09-DEL-76 10:4S FAGE 1b6-1B

DZ2TUGA.P!1  08-DEC-7b 12:38 START OF TESTS
2226 +SKEW_TAPE TIMING TEST
§§§7 -?HE FOLLOWING TESTE REQUIRE A SPECIALLY WRITTEN 800 BPI SKEW TAPE
Eeeg 012764 012737 012772 001002 SKEWTST:MOV $7ST031, J8SCPADR .SET SCOPE POINTER
£33 TS B3l K T D e L Oh "800, = 25500. FRAMES),THEN
5535 ‘p1vIDE TIME BY 35. ?o GET TIm? 98 RESB 1" 880. FRAMES) OF TAPE.
2233 012772 112737 000031 001122 tsT031: MovB aag,aursrnun © RETURN PC FROM TIMER
e53d BI3WBR BAgsES Daa%ze Y BES:BRuno i gEL R EERVER o
(1) 01301 4y Y 9 - BRANGH I OR ON REWIN
aaﬁs §1§81g 68 765 001300 000032 BIE a3§1900+n09n11.TC(R5) ;E@? SHD EP§
2237 013020 052765 000010 000010 B1IS $BAI, CS2(RS) tINHIBIT BUS ADDRESS INCREMENT
2238 013026 004337 005554 JSR RS 4TMCMD 'READ 32" OF TAPE-FORWARD
553 13 2 ;;?9; .HSRB ROBUF
40 013034 7 "WORD  -1. .
2241 013036 063440 108: "WORD  26400. :FRAME COUNT
2242 013040 000070 .WORD  ROFWD
ggga 013042 005215 INC (RS) :GET 'GO’ BIT
2245 013044 022710 001440 18: CMP #800. , (RO) .WAIT FOR FIRST 800 FRAMES
sg:; 013050 101375 8HI 18 :TO BE READ
2248 013052 004767 171276 ISR PC, TIMON s TURN TIMER ON
2249 013056 023710 013036 2%: CMP ax108, (RO "WAIT FOR READING TO FINISH
2250 013062 103402 BLO 33
gggé 013064 000163 0OO4H444 IMP TIMER(R3) :GO TO TIMER & RETURN VIA R2
2253 013070 012700 0O0OOS 33: MOV ¥5,R0 :DIVIDE TIME BY 32.
2254 013074 006204 43 ASR R4
2255 013076 005300 DEC RO
2256 013100 001375 BNE 4$ .
2257 013102 004767 172086 JSR PC,RHINIT : INIT DRIVE
2258 013106 004767 171370 TSR PC’ TIMOK : CHECK TIME
gggg 013112 000401 BR 1008
2261 013114 104400 99§:  HLT
Sggg 013116 104000 1008: SCOPE
2264 : TEST 032-SKEW TAPE SPEED TEST-REVERSE
2265 ! THIS TEST READS FORWARD 40® (32000, FRAMES) OF TAPE, THEN READS REVERSE
206k ! 32" (26400.-800. = 25600. FRAMES) OF TAPE, THE TIME IS THEN DIVIDED BY
2267 :32. TO GET TIME TO REARD 1™ (800. FRAMES) OF TAPE.
2268 013120 112737 000032 001122 1S7032: MOvB  #32,a8TSTNUM
2269 013126 012702 013254 MOV 839 R2 :SET RETURN PC FROM TIMER
2270 013132 004767 172200 ISR PC, .REWIND ‘REWIND SLAVE
(1) 013136 102465 BVS 994 , :BRANCH IF ERROR ON REWIND
2271 013140 0S2765 001300 000032 BIS $BPIB00+NORM11, TC(RS)
2272 013146 052765 000010 000010 BIS #BAI, CS2(R5)
2273 013154 004337 0OSESH ISR R3, a8 TMCMD :READ FORWARD 32000. FRAMES
2274 013160 0;;70 _WORD  RDBUF
275 013162 17777 "WORD  -1. s WWORD COUNT
2276 013164 076400 108: JWORD  32000. :FRAME COUNT
2277 013:66 000070 _WORD  RDFWD ‘RERD FORWAR
2278 012170 00s2:iS NG (R5) . tSET 'G0' BI



BOY

DZTUG-A TMO2/TUl6J DRIVE FUNCTION TIMER MACY1l 27(.006) 09-DEC-76& 10:YS8 PRGE 16-17

0ZTUGA.P11  08-DEC-76 12:38 START OF TESTS SEG 2079
2280 013172 023710 013164 1$: CMP 28108, (RO)
sggé 013176 101375 BHI 18
2283 013200 004767 171770 JSR PC RHINIT : INIT DRIVE
2284 013204 004767 171530 . JSR *WAIT FOR TAPE MOTION TO STGP
2285 013210 052765 001300 00 532 BIS aeﬁxaoo+nonn11 TC(RS)  ;SET 800 BPI
2286 013216 052765 000010 GQ0ull0 BIS $BAI, CS2(RS) : INHIBIT BUS ADDRESS INCRENENT
2287 813224 004337 005554 SR R3, J8TMCMD RERD REVERSE 32" OF TAPE
2088 013230 015702 . WORD Qu
2289 N13232 177777 .WORD : WORD COUNT
2290 013234 063440 118- -WORD asqun : FRAME COUNT
2291 013236 000076 .WORD  RDREV ‘READ REVERSE
Sggg 013240 005215 INC (RS) i{SET "GO’ BIT
2294 012242 022710 001440 28: cMP #800. , (RO) -WAI: FOR F*RST 800 FRAMES
gggg 013246 101375 BHI 23 70 8E RERD
2297 013250 004767 171100 ISR PC, TIMON - TURN TIME: ON
2c38 013254 023710 013234 3s: CMP anl1s (RO) :WHIT FUR ALL FRAMES TO BE READ
2299 013260 103402 BLO
Sggg 013262 000163 004444 Ivp TIHER(RB) .60 TO TIMER & RETURN VIR R2
2302 0:326b6 012700 000005 4§: MOV #5,R0 :DIVIDE TIME BY 32.
2303 013272 006204 c§: ASR RY
2304 013274 005300 DEC RO
2305 013276 001375 BNE 3
2306 013300 004767 171670 JSR PC,RHINTT
2307 013304 004767 171172 JSR PC. TIMOK
Sggg 613310 000401 AR 100s
2310 013312 104400 998 HLT
2311 013314 1008:
(1) 013314 004767 172016 JSR PC. .REWIND :REWIND SLAVE
(1) 013320 102774 BVS CLL § :BRANCH IF ERROR ON REWINC
ggig 013322 104000 SCOPE
ggig 013324 000i37 012816 IMP 28F INISH
2316
2317

- —— o me w ——
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PZTUG-R TMO2/TUL6J ODRIVE FUNCTION TIMER MACY1l 27(1006 09-DEC-76 10:4S PRGE 16-18

DZTUGA.PLL 08-DEC-7. 12:38 PRCGRAM MES"AGES

2319 .SBTTL PROGRAM MESSAGES

2320 ; OPERATOR INSTRUCTIONS

2321 013330 005015 052524 033061 M.NAM: .ASCIZ <CRY<LF>’TUIBJ DRIVE FUNCTION TIMER (DZTUG-A:"
013336 020112 O0S1104 05311l
013344 020105 052506 Q41516
013352 044524 047117 0S2040
013360 046511 0S1105 024040
013366 0S5104 052524 026507
013374 0e4501 000

2322 013377 015 052Cle 0580131 I.REG: .ASCIZ <CRY<LF>°TYPE FIRST RDDRESS OF CONTROLLER

O44506 051522
3412 020124 042101 0OS1104
3420 051505 020123 043117
3426 041440 047117 0OSlleY

13434 046117 042514 020122

13444 054524 (042520 0S2040 I1.DRVS: .ASCIZ “TYPE TMO2 DRIVE #'S TO BE TESTED %
13452 03011S 020062 0S1104

13460 053111 020105 023443

13466 020123 047524 041040

13474 020105 042524 052123

13502 042105 000040

3506 Q47506 020122 046524 [.S5LvS: .ASCII 'FOR TMO2 DRIVE *

3514 031060 042040 044522

040
020055 054524 I.DRV: .ASCIZ %O- TYPE SLAVE #'S TO BE TESTED %
OSI490 Q40514
042506 021440 051447
052040 020117 042502
D040 05150 042524
123 042520 042105 1I.SKEW: .ASCIZ 'SPEED TESTS ONLY? (YES/NG = 1/0)°
0S2040 051505 051524
046116 03753)
3606 024040 042531 027523
36’4 047516 036330 03040
020132 047117 I.NRZ: .ASCIZ 'NRZ ONLY? (YES/NG = 1.3)°
020077 054450
047057 020117
020075 027461 024460

015 Q42412 042116 M.EOT: .ASCIZ <CR><LF>’END OF TARPE'<CR<LF>
Q47440 020106 040524
2908 13672 042520 00S015 0ao

2330 : ERROR MESSAGES
e33l 013677 015 052012 040522 E.TRPY: .ASCIZ (CR><LF>'TRAPPED TO 4
013704 050120 042105 (052040
_ 013712 020117 0000eM - - .
2332 013716 047516 041440 047117 E.NCON: .ASCIZ °NO CONTROLLER AT ADDRESS SPECIFIED’<CR><LF>
013724 O0S1124 046117 (042514
013732 020122 052101 040440
013740 042104 (042522 051523
Ci3746 0S1440 042520 044503
Cl3754 044506 042105 00S01S

e P P e s s
W
N o
(=]
-
(o ]
n
(on]
—
o
n

2323

2324

Wy
von
uwWu
Q
4
n
wn
n
o

23es

w
wn
W
n
7
n
wn
n
o

2326

W)
ooy
oNoor N L L
o LoNoO
(=] (o]
£ n
~ o
o - [
& Q
o £

w
o
n
n
O
)
o
o
un
~

2327

Pms Pt Pt Pt P Pt Pt Pt Pt st st [Pt Pt Pt ot s Pt s Pt P =
W)
oooocr
N Lwn)
onntLom

000
oo
— L e
nune—
Ot
Lo

7
m
A
o
o
o
o

2328

OO00O00O000O0000000O00O0OO0O0OO0OOOOOOOOO0ODODOOCOO0O0O0D

——
W)
oo
o
£~



-
DD(’
DZTUG-A TM02/TUl6J DRIVE FUNCTION TIMER MACY!l1l 27(1006) O0S-DEC-786 10:%€ PRAGE 16-19
DZTUGAR.P!] 08-DEC-76 12:38 PROGRAM MESSAGES SES 008:

2333

334
2335
233b

2337

2338

2339
2340

2341

2342

2343

2344

2345

2346
2347
2348

013762
013763
013770
013776
013777
015004
014005
014012
014015
014022
014030
014036
014044
014050
014056
014064
014072
014100
014106
014113
014120
0I4126
014134
014137
014144
014147
014154
014162
014166
Ql4174
014202
014210
014216
014222
014230
014236
0l4c44
014250
014256
014264
gl4272
014275
01430¢e
014310
014316
014324
014332
014336
014344

014346
014354
014362
8i4370
014376

046106
005015

015
020105
Q42522
05elll
047506
006531
043440
000040

025052
025052
g2s0s2
025052
025052

030118
0s531l1

Ou4S2e

051440

040
047040
040526
04esS14
052040
000012
052040
052524
047125
052517
020117
005015
043117
047522
052101

000
051505

000
042504
042440
005015
004461
004501
03113
051105
0ooo1e
052125
g40sez2
051105
000012
044524
0s3117
053517

000
052012
054105
020104
47111
020122

000012
050101

0es0se
025052
025052
0250S2
025052

020062
020105

042526
g40S14

052117
g4bl111l
043040
051508

030115
033061
052111
OQ4ellb
Q42524

000
0e0le4
020122
024501

020124

044526
0sllze

g41527
041506
042011
0s201!

047440
043516
047522

04es1s
051105
042108

046511
044520
040527
020107
042122

021440

025052
025052
025052
025052
025052

E.NORV:

E.NSLV:
E.DRV:
E.NRVA:

E.UNIT:

E.SFT:

E.HDR:
E.HDR!:

E.HDR2:

E.TIMOV:

E. TIMEX:

E.GAP:

.RSCIZ

.ASCII
.ASCII
.RASCIZ

LASCIZ

.ASCIZ

.RSCIZ
.ASCII
.ASCIZ

.ASCIZ

.ASCIZ

'TMO2 DRIVE °

"DRIVE °
"0 SLRVE °
"0 NOT AVAILABLE FOR TEST'<«CR><LF>

"NO TMO2/7U1BJ UNIT FOUND TO TEST (CR><LF>

"SOFT ERROR (DATA) ' «CR>¢(LF>

"TEST & °
* DEVICZ ERROR’<(CR»<LF>

*CS1'¢HT) "WC <HT>'BR' (HT) "FC' <HT>"CS2° <HT»*DS" «HT> "ER" \HT> " TC (CR> «LF>

* OUT OF RANGE ERROR’<CR><LF>

LASCIZ <CR(LF>"TIMER JVERFLOWED' <CR)> <LF?»

.RSCIZ <CRX<LF>°TIME EXPIREC WRITING FOR RDY"¢CR><«LF>

' GRP 8 °

. TIME COCUMENT LINES
(.HOR1: .ASCIZ

"RERREAFEREFEELEREREEERRAEFAREERERERERRARERRERERRRRERERERRFXARERRERRE AR %

- ———— -

— —— e ———



-~y
ED:’
-2 TMO02/TUle] DRIVE FUNCTION TIMER MACY1l 27(1006) (09-DEC-76 10:45 FAGE 16-20
A.PLI 08-DEC-76 12:38 PROGRAM MESSRAGES St 0082

014404 025052 025052 025052
0I4412 025052 025052 025052
014420 025052 025052 02s0Se
Oi442e (025052 025052 025052
014434 025052 025052 0250S2
Ol4d4e 025052 025052 025052
Ci4450 025052 025052 02505e
014456 005015 000
2349 Q0l44b] 052 052040 030115 L “JR2: .ASCII ’# TMO2 DRIVE FUNCTION TIMES- DRIVE & °
Cl4466 020062 0S1104 053111
014474 (020105 052506 041516
C14502 Q44524 Q47117 052040
014510 045511 051505 020055
14516 0S1104 0S3i11 020105

2350 014626 (020060 046123 053101 L.DRV: .RSCII 'O SLAVE # '
Q14534 020105 020043
2351 014540 020060 040 L.SLv: .ASCII 0 ° .
2202 014843 071 041440 040510 L.CHAN: .ASCIZ '9 CHAN. SER #
014550 027116 0S1440 O0S110S
014556 021440 000040
2 014562 006440 025012 00SCIS L.HDOR3: .ASE
4 014570 020052 052506 O0MiSie .RSC
014576 (044524 047117 00441l
gl4604 044524 042515 051450
Ol4612 042520 044503 044506
Ol4620 040503 044524 Q47117
Ol4626 004451 044524 0Q4e2S1S
014634 040450 052103 040525
p— Ql4e42 024514 005015 600
235t Q14647 122 047101 042507 L.RNG: .ASCIZ 'RANGE=¢’

Dl4e54 036075 0C0
052688 040525 L.ACT: .ASCIZ ‘"ACTUAL="

DZT'G
CZTUG

v
TU

' (CRY(LEY 2T (CRYLED

I
IZ '% FUNCTION'<HT><HT> TIME(SPECIFICATION)‘<HT> TIME(ACTLAL)’ (CR)<LF>

[ 2]

2357 0l4eS7 101
014664 036SIM

2359

2359 . TEST DESCRIPTOR HEADERS

2350 DI46E7  0S2 053440 044522 A.TDOL: .ASCIZ % WRITE FROM BOT'<HD
OI4E74 042624 093040 047522
0I4702 020115 047502 004524
014710 000 ,

23t! QOI4711 052 053440 044522 A.TOD2: .ASCIZ '# WRITE START'(HTY<HT
014716 042524 051440 040524
Ol4724 0S2lg2 QO4411 00O

232 0I473] _ 052 0S3440 044522 A.T003: .ASCIZ '# WRITE SHUTDOWN'<HT
014736 042524 05I440 052510
Cl4744 O42lg4 053517 OOMS1E

__ Diu7sz 000

£363 CI4753 052 0S3440 Q44522 A.TOO4: .ASCIZ % WRITE SETTLEDOWN' <HT>
0i4760 042524 051440 052105
0i4766 046124 042105 053517

__ Dl4774 Oo4sle 00D

23e4 014777 052 051040 040505 A.TOOS: .ASCIZ *¥ READ FROM BOT'<HT><HT»
0iS004 020104 051106 O4&S1?
CiE0i2 O4IOY0 052117 CO4YIL
Ci025 ~ 2a¢



cZTUG-R TMO2/TUle, DRIVE FUNCTION TIMER MACYL]l 27(1206)

CZTUGH

2365

23tk

2367

2368

2389

2373

2374

237¢

2376

P11

(alValialigliy
—
Q
£

PN b b et s s Pt Pt Pt Pt Pt Pt
un
L

76
03

ouionuginaionunioniniun

5250
5256
Sab4

oo
Wto
Wwnnyr—
LO0OW

S34¢2
5350
15356

18414

s ba ba e
wun
=
P o
o

08-DEC-76 12:38

e
020101
032455
004511

051040
052123
000011
042522
052510

053517

051040
Q42522
0S110!

051040
042522
052125
000011
042522
053105
g4elec4
004516
052040
051101
042040
43040

0Sa5e4
047522
042504
gees22

043440
055111
0Sall1?7
004506
Q43440
05S111
051101
043114
040507
042532
051105
Q4elee
040s07
051516
0415186

042040
044524
030060

000
Q42040
044524
033085

gce

040505
051101

042101
042124
000011
042101
046124
004516

040505
020126
004524

040505
020126
047504

042101
0S1440
042108

000
0S11eS
052517
046105
051055

Q47122
047125
040514
004506

0S0101
026505
044040

000
050101
026505
020124
000011
020120
044455
Q42522
000011
020120
051511
004531

052101
04esSis
050102

052101
042515
05610¢e

.7006:

.T007:

.T010:

.TOL1:

.T012:

.T013:

.T014:

.1015:

.1016:

.T017:

. 1020:

.1021:

. 1023:

. T02M:

.RSCIZ

.RSCIZ

.ASCIZ

.RSCIZ

.RSCIZ

.ASCIZ

.ASCIZ

.RSCIZ

.ASCIZ

.RSCI1Z

.RSCIZ

.ASCIZ

.RSCIZ

.ASCIZ

FO7

09-DEC-76 10:45 PAGE 16-21
PROGRAM MESSRGES

i

g

R

"%

i

i

i

g

i

READ START' (HT>(HD

READ SHUTDOWN’ <HT»<HT)

RERD SETTLEDOWN' (HT»

RERD REV START' (HD

READ REV SHUTDOWN'® <HT>

READ REV SETTLEDOWN’ «(HT>

TURN AROUND DELAY F-R°<(HT»

TURN ARCUND DELARY R-F’<HT»

GRP SIZE-STOP HALF’<HD>

GAP SIZE-START HALF' (HT»

GAP SIZE-INTERRECORD' <HT>

GAP CONSISTANCY'<HT>

DATA TIME-200BPI’ <HT>

DATA TIME-SSEBPI'<HT

SEG 2082
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0se
020101
0340SS
004511
0se
020101
030455
044520
020052
020105
Q44524
020052
020105
o4e440
000
0se
020105
026504
000
052
020105
026504
000

gis
005015

Q42040
O44524
030060

000
042040
044524
030066
000011
051105
040507
042515
051127
044506
051101

052040

050123
053506

052040

050123
04e5ee

057012
053523
047040

000
037412

052101
042515
0s0102

052101
042515
041060

0S1501
020120
000011
05211l
042514
004513

050101
042505
004504
0s0101

Q42505
004526

000107
036522
053505
00SG1S

MACY11l 27(1006)

A.

- - rr

T02S:

.T026:

.1027:

. T030:

.T331:

.703e:

.CNTG: .
.SUR:

NEW:
.QUEST:

.RSCIZ

.RSCIZ

.RSCIZ

.ASCIZ

.ASCIZ

.ASCIZ

GO7

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

"% DATA TIME-BOOBPI’<HT>

*# DATA TIME-1600BPI’ (HD>

'# ERASE GAP TIME’(HD>

'# WRITE FILE MARK’(HD

‘¥ TAPE SPEED-FUC' <HT>

*# TRPE SPEED-REV’ (HT>

(CRYCLF> 7 $G"
<CR><LF>"SKR=’

NEW= *

.ASCI2Z

1e8.

CCRYCLF) "2 <CRY<LF>

SEQ 2084
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]
ACCL =
RhuTﬂB

ﬂ%rhc

ZDZDI) DDPDDDLDDDDDDDDDDDDDDID DD
-
(g
[,
wn

ALE
RL17
BA
BRI
BEGIN
BELL

BKSLSH
v -
BPI200=
BPI55E=
BP1800=
BPTVEC=
COMI1 1
CHKDRV

CHKSLY
CH?

CNTR.C=

010620
100008
001412
= 000016
001130
100000
Q21012
001014
014667
014711

001377
000002
000000
000400
001000
CO0C14

= 000320

006270
00eS74

= 010000

001770

= 000CH0

002030
8C00a3

08-DEC-76 12:38

CNTRLO=
CNTRLU=
CNVDEC
CNVOCT
CNVTRO
CNVTD
CNVTOQ
COUNT

CRLF
CSIT™
€Sl

cSe
DASH
0B
DCONST
DELAY
SJELAYV
DELTIM
DIGTRB
DIVIDE
oL T
OPR
RIVE
RVAY

DRVNUM
DRVTBL

~

alelnle)

—AUN2DD
<=
&S
Q
0

Lo

<<

—
Hunyitnnauanan

-
HDF
TIMER MACY1l 27(1006) 09-DEC-76 10:45 PAGE 17
SYMBOL TABLE

900017 E.HDR  GI4137 L.HOR3 014562 RESVEC= D20CCIC
003025 €.HDR1 014147 L.NEW 015663 REVRD ~ QOSHSM
00z730 E.HOR2 Q14222 L.QUES 015673 RHINIT (00S174
0026ee E.Nava 014015 L.RNG 014647 RMR = 000004
003260 E.NCON 01371 L.SLV 014540 RWD = 000006
002742 E.NDRV 01376 L.SWR  01S&SH RWOOFF= 000002
002634 E.NSLV 013777 MCPE = 020000 R10  =%000C00
001764 E.SFT 014113 MOPE = 000400 R11  =%00000!
000015 E.TIME 014275 MMVEC = 000250 Rl2 =%000092
001374 E.TIMO 014250 MOL = 010000 R13  =%000003
002000 E.TRP4 013677 MR = 000024 Ri4  =%000004
000000 E.UNIT 014050 MXF = 001000 R1S  =x00000S
000010 FC = 000006 M.EOT 013657 SC = 100000
001405 FCE = 001000 M.NAM 013330 SCOPE = 1040CO
googze FINISH 012616 NAMPTR 001672 SCPADR 001032
003036 FMT = 000020 NEC = 010000 SDWN = 00302C
004740 FPEVEC= 000244 NEF = 004000 SKEkTS gl12764
004770 FRMCNT= 177400 NEM = 004000 SLA = 00C00!1
001114 FWDSPC 005472 NOP = 000000 SLQVES 006370
001132 GAP 001120 NORM11= 000300 SLR 177774
00SCe26 GAPOK  004bl2 NRZFLG 001127 SLVQVQ 00S 144
100000 GAPTBL _ UUngH 56 = O 0400 SLVNUM 001305
UOOTEO g? MTE 00?271 OCTE%Q 1116 SLV?;E 001005
LY
301 1= 18 eB1eT- 828440 85Tk BEds
001004 = 000011 OR_ = 000200 SNPT 005574
001154 IDB = 000010 9sC = 000100 SPARCE 001410
000200 IE = 000100 QJT 002240 SPACE2 QCl4C7
000010 I.F = 000001 QUTBUF= 005724 SPCFWD= 00CC30
0cocle2 ILR = 000002 OUTGAP 003146 SPCREV= 000032
000028 INBUF 001264 Qu”SPC 003052 SPR = 002090
010000 INCVARE= 000100 PARVEC= 000! 1M SSC = 000100
004000 INIT 005724 PAT = 000020 STIMTB 00lH41b
000000 I0TVEC= 000020 PEFLRC= 00020C STKPTR= 000880
000001 IR = 000100 PES = 000040 SUSWR  00S73C
00000e ITCNT  Q0llel PE1600= 002000 SWR 001300
000003 I.0RV  B13525 PFVEC = 000024 SWREG  J0CI176
000004 I1.0RVS DOI3444 FSE = 002000 SWd6 = 00Ql1aC
00000S I.NRZ (013626 PIP = 020000 SWQ7 = 00C2C3
000006 1.REG 013377 PIRQ = 177772 SWC8 = 000480
000007 I.SKEW 013565 PIRVEC= 00024C SW03 = 0019CC
001401 I.SLVS 013506 PLKCSR= 17254C SWi1Q = 202000
00C030 LF = 000012 PLKVEC= 000104 SWll = 0C400C
312732 LKS = 177546 PRGFLG 001124 SW13 = 020000
002000 LKVEC = 000100 PSEL = 002000 Skls = 040GCC0
000014 LPB = 177516 PSW = 177776 SW1S = 100000
000024 LPS = 177514 PUBLIS 003346 TAP = (040000
001ied L.ACT 014657 RDBUF = 015702 I8ITVE= 000014
= 04C000 L.CHAN 014543 ROFWD = 000070 TC = 000032
003650 L.CNTG 01SE47 ROREV = Q00076 TCRLF 002360
= 000004 L.DRV 014526 RDSW 001766 TEMPST 001762
014005 L.HDR1l 014346 ROY = 000200 118 001760
014336 L.HOR2 QOl4461 RERD Q05438 TIMER  J0M445

SEa 20ec



DZTUG-R TMO2-TUle DRIVE FUNCTION TIMER MACYLl 27(1006) 08-
08-DEC-76 12:3€

DZTUGR.PI1
TIMERR 0Q4454
TIMERO 004470
TIMERL Q04
piok. BRuded
TION 004354
B = 1778R2
TKISR 023806
TS = 177560
TKVEC = 000080
IIBASE 9R10I0
TMCMD 805554
THCS1 = 172440
MK = 000004
PR = 177566
188 = 177884
TPVEC = 0000EM
TRAPVE= 000034
TRE = 040000
TRTVEC= 000014
. ABS. 018302
ERRORS_DETECTEC:

TSTNUM
TST00!

fethBs

TSTO04
1ST00S
TST006
151007
TST010
15101

757101

TST013
TSTOI4
1S701S
TST0L6
151017
TS7020
157021
157022

000

C

DEFAULT GLOBALS GENERATED: O
2ZTUGR, DZTUGR+DZTUGR. P11

RUN-TI

ME: 11 17 1 SECONDS

RUN-TIME RATIO: 64,30=2.1
<ORE USEL: 7K

(13 PAGES)

001122
007336

887266

007570
007676
007762
010046
010146

10266

10364
010474
010634

SYMBOL TRBLE

157023
TST02M

Fatfee

151027
TST030
157031
157032
TTIN

TTIN
TT¥N§
TYPDEC
TYPE =
TYPE!
TYPE?
TYPES
TYPEY

TYPFLG
TYPHDR

107

10:88 PAGE 17-1

DEC-76

011672
012014

BisiA
AL
012772

013120
002242

2262
iEE
002736
000004
002352
002400
Q02406
002412
001126
007210

TYPOCT
UBREAK=

~R?rno

un?rno
WRITTI
WC

WCE
WCHKF
WCHKR
WFMK
WFID
WROCNT=
WRITE
WRL
WRT.BK
WTBUF
§CHARC

002630
177770

BarPae
03853

005234
000002
04coa0
000050
0000Sk
000026
000060
177600
005420
004000
00ssie

= 015702

002324

SCNTRL
SCRLF

g -

NU}L
TKFLG
$7PB
$TPFLG
$TPS

JHLT

. INPUT
.RESTO
.REWIN
. SAVE
.SCOPE
. TYPE

0C2325
002326

B8Rt
LTy

002322
30231&
002320
016302
00365¢e
003474
002600
005336
00255t
004126
0dea3e

SEG 2Cse






