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ABSTRACT

Program DZTUG measures the time_reguired and GAP
sizes produced by the TMOZ/TUIB] Magtape
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. -«

DEVICE ERRORS ARE CHECKED AND PRINTED AS THEY
OCCUR. IF THE ERROR 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.
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CHAPTER 1
PzQUIREMENTS

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

«= ¥¥¥PROGRAM CAN BE RUN ON A PROCESSOR THAT DOES NOT HAVE A HARDWARE SWITCCH REGISTER.

A SOFTWARE SWITCH REGISTER (SWREG) LOC. 176 IS AUTOMATICALLY SELECTED(REFER TO
CHAPTER 3.FOR DESCRIPTION OF HOW TO DYNRMICALLY LORD LOC.17B)*xx

1.1 OPTIONAL EQUIPMENT USED

1. none

1.2 STORAGE

Frogram loads and runs in the first 4K of ncmory;

1.2 PRELIMINARY PROGRAMS (TO ASSURE HARDWARE OPERATION)

MAINDEC-11-DZTUC CONTROL LOGIC TEST
MAINDEC-11-DZTUB BRSIC FUNCTION TEST

SEG 0004
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CHAPTER 2
LORDING AND STARTING PROCEDURE

The procedure is as follows:

Load program using the Absolute Loader
Load address = 20

Set operating switches

Press start

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

Program will request DRIVE (TMO2) and SLAVE (TULBJ) numbers to be
tested. 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 TRPExPPE$D ONLY REQUEST WITH A ONE (1) WILL CARUSE
THE _PROGRAM TO EXECUTE TEST 31 AND 32 ONLY. THIS IS THE ONLY WAY
TO TEST TAPE SPEED

NRZ ONLY MODE WILL CAUSE THE PROGRAM TO SKIP THE 1600 BPI DATA TIME TEST.

Tgpc Control U (tU) to delete line typed or rubout to delete last
character(s).

Program will publish times required and report errors.

€.l RACT11 OPERATION

If the program is run in Quick Verify Mode, function tests arz not
1teratad.

SEG 000c
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CHAPTER 3
SWITCH SETTINGS

IF THE DIAGNOSTIC IS RUN ON A 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 SOFTWARE 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 INTO
LOC. 176 AT SELECTED POINTS WITHIN THE PROGRAM.

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

3) AFTER THE '’NEW='' HAS BEEN TYPED THEN THE OPERATOR CAN DC ONE
OF THE FOLLOWING AT THE TTY:

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

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

B) IF A CONTROL U <tU> IS DEPRESSED THEN THE PROGRAM WILL SEND YOU
BACK TO STEP 2.



SWiS
(100000

SW14
{04C000)

SW13
(020000

SWll
(004000

SWi0
(002000)

SWO9
(001000)

SWa7
(000200}
SWC6
(000106

SWS-0

HALT ON ERROR

LOOP SUBTEST

INHIBIT
FUNCTION TIME
PUBLICATION
RING BELL

ON ERROR

HALT AFTER
SELECTED TEST
CONTINUCUS
CYCLE

TEST SELECT

HO 1

This switch when set will halt the
rocessor when an error is detected.
he PC+2 and PSW at the time of the

error is stored on the stack. Pressing

continue will cause the error to be
typed (if selected) and further testing
resumad.

This switch when set loops the current
subtest regardless of 2rror condition.

This switch when set inhibits error
typeout.

This switch when set causes cach subtest
to be execuled only once. (Initial
Siartup Only).

This switch when sel will inhibit the
rinting of the function times. (See
hapter B8.)

This switch when set will ring the bell
on the TTY when an error is detected.

This switch when set will cause the
program to HALT after the test sclected
in SWOS-SWOO is executed.

THIS SWITCH WHEN SET WILL CAUSE THE

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

STOPPED BY THE OPERATOR.

THE PROGRAM WILL HALT nFTETDEE%;aTYEE
OF THE TEST SELECTED WHEN SWSZ"TS SET.
//

SEG 0007
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CHAPTER 4
ERRORS

Two types of errors are detected by this program, hardware errors and
incorect function times.

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

TEST # XXXXXX DEVICE ERROR o

Csl WE BA FC cSe DS ERI
222222 bbbbbb cccccc dddddd eccece fIffff ggggog

wharg:

ber

XXXXXX = T m
I Contents of Tape Register 172440-1724SH

Nu
RAPARA-TI =

est
111
4.2 ERROR TYPEOUT FORMAT (FUNCTION TIME OUT OF RANGE)

TEST 8 XXXXXX OUT OF RANGE ERROR
RANGE = ¢(RARAAR-BBEBBB> ACTUAL = CCCCCC
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CHAPTER S
SUBROUTINE ABSTRACTS

S.1 .SCOPE
The SCOPE Routine is 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 <SWOB>
Provides continuous loop (SWI¥
Moves function time into table
Outputs Line Item if selected
Provides HALT on test <SWO7>
Delays 3SOMS before starting test
Init's Drive/Slave
8. Clears the error flag (ERFLG)
The routine monitors SWI4, SW1l, SW10, SWOB, and SWO7.

###THIS ROUTINE WILL CHECK FOR CNTL G¢tG> BY DOING A JSR PC,CKSKR
(REFER TO CHAPTERE 3 FOR DESCRIPTION).

€.2 PUBLISH

The Publisk Routine is called from the Scope Routine if SWIO is equal
tg 0 (Publish Time Document). The routine will print a “SINGLE LINE
ITEM™ zach time it 1s called.

m\aa‘m;&‘wm

SEG CGCe
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Subrouting Rbstracts

5.3 AT

The HLY Routine 1s called by the HLT (Trap) instruction when an error
18 Jdetected. A HLT (TRAPJ 1nstruction formats the error information
ascsacsn in Sec 4.1. A HLT+1l (TRAP+l) formats tHE ERROR RS SHOWN IN

#x#THIS ROUTINE WILL CHECK FOR A CNTL G <tG> BY DOING A JSR PC,CKSKR
{REFER TC CHAPTER 3 FOR DESCRIPTION)>

SEG 00iC
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CHAPTER &
MISCELLANEOUS

6.1 STACK POINTER

The Stack Pointer is initailly set to S00 and is reset to SO0 by the
SCOPEA Routine.

6.2 EXECUTION .TIME
When SW1l=1" (Inhibit Iterations) the time required is 2 min.
Whan SW1l=0 (Iterate Subtests) the time required is 9 min.
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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 TO BE TESTED 7

TAPE SPEED TESTS ONLY’ (YES/NO =1/00 0

NRZ ONLY? (YES/NO = 1/0)
**!*****i****i!*ii***i**iiiiiii!!i*lii&l*il*§§§*§iil!5!!&*!*!i***i&*!
¥ TMO2 DRIVE FUNCTION TIMES- DRIVE # O SLAVE # 7 S CHAN. SER. # 5009

*

% FUNCTION TIME(SPECIFICATION) TIMECACTUAL)

% WRITE FROM BOT RANGE=< 176000~172000> ACTUARL=174740
# WRITE START RANGE=<009500-008700> ACTUAL=009120
% WRITE SHUTDOWN RANGE=<008900-008500> ACTUAL=008840
# WRITE SETTLEDOWN RRNGE-<0 -008100) ACTUAL=010970
% READ FROM_BOT RANGE =< -041000 ACTUAL=043580
¥ READ ST RANGE =< 3200-002600> ACTUAL=002740
(RS,  MEbOER G
¥ REgg EEV START RRNEE aﬂgggo-gggﬁﬂﬂ) ACTUAL=002740
% READ REV SHUTDOWN RANGE=<003700-003300> ACTUAL=003520
% KEAD REV SETTLEDOWN RRNGE-(013;gg 100> ACTUAL=010970
# TURN AROUND DELAY F-R RANGE=<01b 10700> TUAL=01

¥ TURN AROUND DELAY R-Ff RANGE=<016700-010700> ACTUAL=013660
P GAP SIZE-STOP HALF RANGE=<012900-009500> ACTUAL=012200
# GAP SIZE-START HALF  RANGE=<011800-008500> ACTUAL=010520
4 GAP SIZE-INTERRECORD  RANGE=¢<014800-013700> ACTUAL=014S00
¥ GAP CONSI Y RANGE=<014000-012400> ACTUARL=013040
jEnTedie  MELROER S
# DATA TIME-BOOBPI R -023000> QCTUQL‘Ssg

# DATA TIME-1600BPI RRNGE-(025100-024100> RCTURL-OEHH?O
% ERASE GAP TIME RANGE=< 101000-093000> ACTUAL=099510
# WRITE FILE MARK RANGE=< 105000-103000? ACTUAL=103990

SEG 0012
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7.1.1 SAMPLE TIME DOCUMENT FOR TAPE SPEED TESTS

TYPE FIRST ADDRESS OF CONTROLLER 172440

TYPE_TMO2 DRIVE #'S TO BE TESTED 0

FOR_TMO2 DRIVE O- TYPE SLAVE #'S TO BE TESTED 7

SPEED TESTS ONLY? (YES/NO = 1/0)
li&iiiiiililii;§§§§§§§iii**iiii*i***!&;***i**}&*i*ii&!{ll&&i}i&ii}!
:THDE DRIVE FUNCTION TIMES- DRIVE # O SLAVE # 7 9 CHAN. SER. # 5009

#FUNCTION TIME(SPECIFICATION) TIHE(RCTUQL)

RSB REREES AR

, A

o i O

SEQ 00:2
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7.2 TEST SEQUENCE WITH RELATED ADJUSTMENTS AND ASSOCIATED HARDMWARE
TEST NO./NAME RELATED ADJUSTMENTS | : ASSOCIATED HARDMARE
L. WRITE FROM BOT ¥NONE (; ¥M8311 ROM¥M8I03 ACCL CNTR
2. WRITE START iy - Lo T | .
3. WRITE SHUTDOWN - : " 5
4. WRITE SETTLEDOWN £ " ' ¥M8310 SETTLEDOWN ONE SHOT
5. READ FROM BOT £ " ‘ ) ¥ME311 ROMMBI0D3 ACCL CNTR
6. RERD START .. - iy e
7. READ SHUTDOWN x " £ " ¥ "
10. READ SETTLEDOWN " ¥M8310 SETTLEDOWN ONE SHOT
11. READ REVERSE START ¥ " ¥M8911 ROM¥MBI03 ACCL cﬁrn
12. READ REVERSE SHUTDOWN £ " £ " % "
13. READ REVERSE SETTLEDOMN e ¥M8910 SETTLEDOMN ONE SHOT
14. TURN AROUND F-R £~ ¥MB311 ROM¥MBI03 ACCL CNTR
15. TURN AROUND R-F ¥ " £ "ok "
16. GAP SIZE-STOP HALF ¥FURD/REV SPEED-START/STOP-RAMPS ¥CAPSTAN SERVC LOOP
17. GAP SIZE-START HALF ¥SAME AS IN TEST 16 ¥ " ol .

20. GAP SIZE INTERRECORD ¥FWD/REY SPEED y " - s

- —— [O———

- - — ———— ~ S——" + S————
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el.

GAP CONSISTENCY

-,
coe
PAGE 1M
#SAME AS IN TEST 16

#TEST NUMBER 22 IS RESERVED FOR FUTURE USE

23.
2y.
25.
26.
27.
30.
3l.

32.

DRTA TIME 200 BPI
DATA TIME 556 BPI
DATA TIME 800 BPI
DATA TIME 1600 BPI
ERASE GAP TIME
WRITE FILE MARK
T%PE SPEED-FORWARD

TAPE SPEED-REVERSE

¥NONE

* L]

* "

* L1

* "

¥FWD SPEED

¥REVERSE SPEED

*¥xx%¥#NUTE: IF TIME PROBLEMS APPEAR IN Tl THRU T30, RUN TAPE SPEED TESTS FIRST¥x¥xxx

WRITE CLOCK

* (1] L]
* ”

* " ”
* L 1] "

¥MB31! ROM=MB303 ACCL CNTR

* " " * ” " ”

¥CAPSTAN SERVO LOOP

¥CAPSTAN SERVO LOOP

SEJ OCl1E
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‘.

3

TEST DESCRIPTIONS:

THE FIRST THIRTEEN (13) TESTS (T1 - T15) ARE CHECKS OF THE
ROM CIRCUITS IN THE TUlbJ (MI811), THE ACCL COUNTER IN THE
TMO2 (M8903), AND THE SETTLEDOWN ONE SHOT (M8910).

T1l. WRITE FROM BOT:

THIS TEST WILL MEASURE ACCELLERATION DELAY REQUIRED TO
MOVE THE TAPE APPROXIMATELY SEVEN (7) INCHES FORWARD
FROM DERD 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 TO ACCL RESET IS BOT DELAY

!.n.l:mm.-

T2. WRITE START:

THIS TEST WILL MERSURE ACCELLERATION DELAY JUST AS IN
gébﬂ 28¥EVER THE TIME WILL BE LESS WHEN NOT STARTING

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

s.ﬂ.tsumv—

T3. WRITE SHUTDOWN:

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

Igsug A HRITE COMMAND.

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

U Fwh

A
+
ol
e
e

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

1. LEAVE TAPE AY ITS PR%SENT POSITION. ASSURE THAT IT IS STOPPED

SEG 0016
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T4. WRITE SETTLEDOWN:

'rnxs TE T WILL MEASURE THE SLOWDOWN TIME. THE TIME

START OF SLOWDOWN UNTIL THE TAPE SHOULD
R g g ol
WICL BE MERSURED IN A LATERUTEST:

LEAVE TAPE AT ITS PRESENT POSITION. ASSURE THAT IT IS STOPPED
ISSUE A WRITE COMMAND

MONITOR BIT 4 OF DS (SDWN)

TIME FROM SET OF SDWN TO RESET OF SDWN IS THE

SET;LEDOHN DELAY

Ul LW

TS. RERD FROM BOT

THIS MEASUREMENT IS MADE EXRCTLY AS THE WRITE
MEASUREMENT IN T1. USE THE SAME RECORD THAT WRS
WRITTEN IN TI1.

REWIND TO BOT

ASSURE TAPE HAS HAD TIME TO COME TO A COMPLETE S7OP
REAC_FORWARD 1 REC 0 D

MONITOR BIT 15 OF (RCCL)

SIlgE FROM GO TO RCCL IS BOT DELAY

onNnLEwn -

SEG 0017
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T6. READ START
THIS TEST MERSURES THE SAME DELAY RS IN T2.
1. unxrs 1 RECORD

2. ISSUE A FORWARD or THE RECORD WRITTEN IN STEP 1
3. MONITOR axr 15 OF TC (ACCL)

g. xng FROM GO TO RESET OF ACCL IS START DELAY

T7. READ SHUTDOWN:

THIS TEST MEASURES THE SAME DELAY RS IN T3.

READ ronunno THE RECORD WRITTEN IN STEP 1

MONITOR FRAME COUNT AND BIT 4 OF DS (SDNN)

TIME FROM FC=RECORD SIZE (LAST FRAME READ) TO SDWN=1
gS THE SHUTDOWN TIME.

£ Whir—
. - .

Y

T10. READ SETTLEDCKN:
THIS TEST MERSURES THE SAME DELAY AS IN TH.

READ _FORWARD THE RECORD HRITTEN IN STE

MONITOR BIT 4 OF DS (SDWN

TIME FROM SET OF SDWN TO RESET OF SDWN IS THE
SESTLEDONN DELAY.

Ul EWhow-—

THEN BACKSPACE OVER IT, ASSURE TAPE IS STOPPED.

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

WRITE 1 RECORD, THEN BACKSPACE OVER %T RSSURE TAPE IS STOPPED.

SEG Q0!
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Til. READ REVERSE START:

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

1. WRITE ] RECORD, RSSURE TRPE IS STOPPED.

2. READ REVERSE THE RECORD WRITTEN IN STEP 1.

3. MONITOR BIT 15 OF TC (ACCL)

g. g#gPTIHE FROM GO TO RESET OF ACCL IS THE START TIME

T12. READ REVERSE SHUTDOWN

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

WRITE | 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 (LAST FRAME RERD) TO SDWN=!
é?ogHE READ REVERSE SHUTDOWN TIME.

"t EWhus-—-

T13. READ REVERSE SETTLEDOWN:

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

WRITE 1 RECORD, ASSURE TAPE 1S STOPPED.

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

TIME FROM SET OF SDWN TO RESET OF SDWN IS THE
g;sngnoun DELAY

" Ew

T14. TURN AROUND DELAY-FORWARD TO REVERSE

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

ISSUE A WRITE FORWARD OF AT LEAST 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
;¥gprunnnnouno TIME.

i IO « A g B =4 78 ] ¥ [ o

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

.
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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 IS STOPPED

READ REVERSE

MONITOR DRY (BIT 7 OF DS)

WHEN DRY = 1, ISSUE R READ FORWARD

MONITOR ACve (BIT 15 OF TC)

gIgE FROM GO FORWARD TO RCCL = 1 IS THE TURN AROUND TIME.

—
.

(D*l?‘!.ﬂ‘h.lm
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GAP MEASUREMENTS:
THE PREVIOUS THIRTEEN (13) TESTS WERE MERSUREMENTS OF LOGIC

REEAYR PEREORIED B b OFRELOBRaTIBR I YRRERaCRoRbIRG FE°
THE DESIRED INTEROCORD GAP (.b INCHES). THIS TEST, HOMEVER,
UILL MERSURE THE PHYSICAL SIZE OF THE INTERCORD Gab THAT

HE C mu“ﬁs&r. Rsﬁghus? THE INTERRCORS cmgmfs

CREATED BY TWO ACTIONS, THE START OF MOTION AND THE

STOP OF MGTION IT IS NECESSARY TO MAKE TWO SEPERATE

MEASUREMENTS. & THIRD MERSUREMENT, 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
%EERIEEOP CYCLE. 1IN 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 RERD (FC = 1)
g#nglﬂE FROM GO=1 TO FC=1 IS THE LENGTH OF THE GAP

T17. GAP SIZE (START HALF)

THIS TEST N%LL MEASURE THE DISTANCE OF TAPE TRAVEL
DURING START UP.

1. WRITE 1 RECORD, THEN REVERSE OVER 1T, ASSURE TAPE IS STCPPED.
2. ISSUE A READ FORWARD

3. MONITOR FC FOR FC=l

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

o ZWn»—-

T20. GAP SIZE (INTERRECORD)

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

WRITE 2 RECORDS.
READ REVERSE OVER THE SECOND RECORD
MONITOR DRY (BIT 7 OF DS)
WHEN DRY = 1, ISSUE A SECOND READ REVERSE
MONITOR FRAME COUNT
TIME FROM GO=1 OF SECOND READ REVERSE TO FC=1 IS THE
§$§ET” OF THE GAP.
v =

~ mm.cw;ur-

(=]
©
> -
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T21. GAP CONSISTENCY: '

NOW THAT WE mvs ESTABLISHED THAT THE INTERRCORD

GAP IS THE PROPER SIZE, LET US DETERMINE THE CONSISTENCY
OF THE GAP UNDER VARIOUS cormmo EXECUTION nnss .

BY WRITING A semss OF RECORDS, EACH WITH A Hg

DELAY BETWEEN EXECUTION cnﬂ ESTABLISH T consxsn-:ncv
OF THE GAPS BY READING 'r £ RECORDS AND MONITORING
THEIR INTERRECORD GAPS, on HE FLY.

SEQ 0022

1. REWIND TAPE TO BOT.

2. WRITE ONE (1) RECORD TO GET TAPE OFF BOT

3. WRITE SIXTEEN (16) RECORDS WITH A PROGRESSIVE DELAY
OF FROM 0 TO 16 MILLISECONDS (RPPROX) BETNEEN COMMANDS.

4., BACKSPACE 16 RECORDS AND ALLOW THE TAPE TO STOP.

S. READ FORWARD (NON-STOP) OVER THESE 16 RECORDS, ERCH
TIME HONITORING THE TIME FROM THE END OF RECORD (DRY)
UNTI# HE FRAME COUNT NEXT GOES FROM 0_TO 1 (FC=1).

b. IMES FROM DRY TO FC=1 IS THE GAP TIME RND IT

y gHOgLD REMARIN CONSISTRNT FOR ALL RECORDS.
*i(SEE GTIMTBL IN DZTUG LISTING FOR GAP TIMES)#**

T22. RESERVED FOR FUTURE USEx¥¥x
T23. DATR TIME AT 200 BPI:

THIS TEST WILL MEASURE THE TIME REQUIRED TO WRITE
ONE (1) INCH OF TAPE AT 200 BPI.

BY WRITING A RECORD OF ENOUGH FRAMES TO MOVE

THE TAPE 1 INCH (200 FRAMES), DATA RATE

CAN BE VRRIFIE

REWIND TO BOT AND ALLOW TAPE TO STOP
WRITE A RECORD AT 200 BPI.
HONITOR DRY (BIT 7 OF DS) FOR ERCH_ RECORD

r”ﬁ mcn o THE gELECQED Dsngtﬁv E THE TIME REQUIRED

. EWwhoe-

Te4. DATA TIME AT 556 BPI:
REPEAT STEPS 1 THRU 5 OF T23 AT 556 BPI.

T2S. DATA TIME AT 800 BPI:
REPEAT STEPS 1 THRU S AT 80O EPI.

T2E. DATA TIME AT 1600 BPI (PE):

REPEAT STEPS | THRU 5 AT 1600 BPI.
#%THIS TEST IS NOT EXECUTED IF NRZ ONLY#¥

& “
3 Y
4 |

.
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T27. ERASE:

THE ERRSE COHHRND WILL CRUSE AN ARER OF THE THREE (3)
*NCHE? 9 BE UEED IN_THE FORWARD BIR$CTION.
HIS ES WILL ASS THAT THE PROPER DISTANCE IS

1. LEAVE TAPE AT ITS PRESENT POSITiON.

2. ISSUE AN ERASE COMMAND.

3. MONITOR DRY (BIT 7 OF DS)

" REGUIRED 70 FRASE 3. INCHES.OF TRPE AND. WILL

. 9 é § 5 §ENSE DENSITY IS NOT A FACTOR.

T30. TAPE MARK:

THIS TEST IS ALSO A CHECK ON THE THREE (3) INCH GAP.
WHEN A TAPE MARK IS unxrrgn A 3 INCH GRP IS
CREATED BEFORE DATA IS PUT ON TAPE.

1. LEAVE TAPE AT ITS PRESENT POSITION

2. ISSUE A WRITE TAPE MARK COMMAND

3. MONITOR DRY (BIT 7 OF DS)

4. THE TIME FROM GO TO DRY WILL BE THE TIME
gE?gézEgngo WRITE THE TM RECORD PLUS THE

un
.
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TMC2 DRIVE FUNCTION TIMER - PAGE 22
T31. TAPE SPEED FORWARD:

THIS TE QUIRES THE USE OF AN 800 SKEW TRPE!
ke LT Ty 5 LI SR,
MOVING AT THE PROPER SPEED

BECRUSE THE FREQUENCY OF FRQHES ON A SKEW TAPE IS
GURARANTEED TO BE ACCURATE.

SEG 0024

. URE T I D _AT BOT.
N AT -,
ITOR FC 800(10)
HONITOR FC FOR Fc = B8800(10)
TIME FROM FC = 800 TO FC = 8800 IS THE TIME REQUIRED

FOR TAPE 10 TRAVEL D INCHES
IVIDE T T%HE 0 INCHES BY 10.
H%PRESUL AN AVE SPEED FOR 1 INCH.

m_\l?" (L =

T32. TAPE SPEED REVERSE:

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

k. novnncs TAPE OFF OF BOT. %
g. ISSUE A READ REVERSE. ‘ 3
: REP RT STEPS 3 THRU & IN THE REVERSE DIRECTION.

o;r
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DZTUG-A TMO2/TUl6J DRIVE FUNCTION TIMER MACY1l 27(1006) 09-DEC-76 10:45

DZTUGR.PL1

33
57

08-DEC-76 12:38 TABLE OF CONTENTS

STRRTING INSTRUCTIONS

ﬁg&ﬁ;@% b,

TIME SPECIFICATION TABLE
TEST HERDER POINTERS
PROGRAM SUBROUTINES

oEThy 10 BSC1 s TveE Bourine

0 DECIMAL & TYPE ROUTINE
TYPE SPECIFIED TIMES ROUTINE

AEEEI T0 OCTRL gggVEHT SUBROUTINE
PUBLISH SUBROUTI
INPUT SUBROU TINE
ERROR SERVICE ROUTINES
OUTINE

SCOPE _SUBR
TIMER SUBROUTINES

DELAY SUBROUTINES
DIVIDE SUBROUTI
DRIVE SUBROUTI ES
PROGRAM _INITIALIZATION
START OF TESTS

PROGRAM MESSAGES

SEG 00e<
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DZTUG-R TMO2/TUlBJ DRIVE FUNCTION TIMER MACYll 27(1006) 09-DEC-76 10:45 PAGE 1 : :
DZTUGAR.PL1 08-DEC-7& 12:38 SEG 002¢

1
5 .NLI?T MC
q - m
g .MCALL scpvec $CPREG, SCATCH, STYPE
3 .TITLE ZTUG-A TMO2 'tuxs.r URIVE FUNCTION TIMER
7 .SBTT smmmc INSTRUCTIONS
g Lonomc nno smamc PROCEEDURE
i ; 5nc ABS LOADER
i R
ié : SET su cu oP
13 g
ig : ,csnsnm. REGISTER USA i :
it : Ry -ABORESS 85 2 REGITER (3ET BY ‘éc
17 : =RETURN PC FROM TIMER (SET av ERCH
18 : R3=INDEX INDICATING PREVIOUS OSCILLRTOR POLRRITY (SET BY TIMER)
19 : RU=CONTAINS 'TICK' COUNT WHEN TIMER IS RUNNING (SET BY TIMER)
g? : RS=ADDRESS OF CS1 (SET BY SCOPE)
22 :SWITCH REGISTER SWITCH RSSIGNMENTS
23 100000 SWiS=e 100000 HALT on ERROR
24 040000 : SWl4= 040000 . :LOOP SUB
25 020000 SWi3= 020000 s INHIBIT ERR n wp;
26 004000 SWll= 004000 SINHIBIT SUBTEST I ER
gg 33?388 Sﬂlﬂ: . uoagon . g;:xeér PUBLICATION OF runcnon TIMES
29 000400 u83= ggﬁwgg TYP E E ?"En n?rsn EACH ITERATION
30 000200 SW07= 000200 ‘HALT on TEST SELECTED IN SWOS-SWOO
55_ 000100 . SWOb= 000100 : CONTINUOUS CYCLE
33 . .SBTTL MACRO DEFINITIONS
34 - ‘MACRO SAVE -~
35 <y . ISR PC, . SAVE :SAVE REGISTERS ON THE STACK
36 “ENDM  SA OE
37 "MACRO RESTORE
38 : ISR PC, .RESTORE :RESTORE REGISTERS FROM THE STACK
39 . ENDM  RESTORE
40 "MACRO INPUT
4] JSR PC, . INPUT :GET USER INPUT
42 JENDM  INPUT
43 "MACRO REWIND
4y JsR PC, . REWIND :REWIND SLAVE
4 BVS 994 :BRANCH IF ERROR ON REWIND
47 '52%20 ?‘fﬁlgﬂ y
48 ISR PC, TIMON :TUPN TIMER ON 5
45 _ENDM
) .MACRO TIMCHK
€] : P TIMER(R3) :GO TO TIMER 8 RETURN VIR R2
g2 .ENDM
€3 ! .MACRO SETGO
4 i INC (RS) :SET G0’ BIT
.ENDM

- ——————- S — —— e S S ——— ——————— - —
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OZTUG-R_TMO2/TUleJ DRIVE FUNCTION TIMER MACY1l 27(1006) 09-DEC-76 10:45 PAGE 1-1

DZTUGA.P11 08-DEC-76 12:38 REGISTER ASSIGNMENTS SEG 0027

57 .SBTTL REGISTER ASSIGNMENTS ‘
8 : ;DEFINITIONS AND REGISTER RSSIGNMENTS |
(1) - : 1GENERAL REGISTER ASSIGNMENTS
(1) 000000 RO=%0
(1) 000001 R1=%1
(12 000002 R2=%2
() 000003 R3=%3
(1) 000004 R4=74
(1) 000005 RS=%5
(1) 000006 SP=/6
(1) 000007 PC=x7
(1) 00G000 R10=40
(1) 000001 R11=%1
(1) 000002 R12=%2
(1) 000003 R13=%3
(1) 000004 R14=%4
?ig 000005 R15=%5
(1) ; ;REGISTER ADDRESSES '
(1) 177776 PSW= 177776 s s PROCESSER STATUS WORD
(1) 177774 SLR= 177774 + 1STACK LIMIT REGISTER (11/40,11/45)
(1) 177772 PIRQ= 177772 + :PROGRAM INTERRUPT REG. (11/95)
3% 175560 - free = 155208 B
: = i

S I i T s

g 'y :
§i§ 177566 TPB= 177566 : TELEPRINTER DATA BUFFER REGISTER
59 : :VECTOR ADDRESSES
(1) 000004 ERRVEC=4 : ;ADDRESS OF ERROR VECTOR
(13 000010 RESVEC=10 : ;ADDRESS OF RESERVED INST. TRAP VECTOR
(1) 000014 TBITVEC=1Y4 : ADDRESS OF 'T° BIT TRAP VECIOR
(1) 000014 TRTVEC=14 : :ADDRESS OF ’TRACE’' TRAP VECTOR
(1) 000014 BPTVEC=1Y4 : 'ADDRESS OF 'BREAKPOINT’ TRAP VECTOR
(1) 000020 I0TVEC=20 + :QDDRESS OF 10T TRAP VECTOR
(1) C0002Y4 PFVEC=24 ; :ADDRESS OF POWER FAIL TRAP VECTOR
(1) 000030 EMTVEC=30 ; ;ADDRESS OF EMT VECTOR
(1) 000034 TRAPVEC=34 : {ADDRESS OF TRAP VECTOR
(1) 00GJ60 TKVEC= 60 ;;noonesg 35 TTY KEYBOARD INT. VECTOR
(1) 000064 TPVEC=64 : t ADDRES TTY PRINTER INTERRUPT VECTOR
B S IR B Phr EaeLy EOOC TR
(1) gou 43 F35v53=544 55983R5§§ gr FLOATING POINT INT. VECTOR
g;; 000250 MMVEC=250 : :ADDRESS OF MEM MGMT ERROR TRAP VECTOR
&0 :CLOCK ADDRESS AND VECTORS
Bl 172540 PLKCSR= 172540 sKW11-P
£2 000104 PLKVEC= 104
63 177546  LKS= 177546 KW11-L
£ 000100 LKVEC= 100
£z 177514 (PS= 177514 sLP11
gg 177516 LPB= 177516
68 ;RH11,TMO2/TU1E REGISTERS
53 172440 TMCS1= 172440

- - — - rr——— - - - - . e e em—— R —— e —— ] ——— - —————

e e ———— S ————— " ——— - —— %0 P——



TUG-A TMOR/T RIVE EUNCTION TINER MACYLL 27(1006)
TN TE Rl Tk Y REGISTER ASSIGNMENTS

; TMO2/TULG INDEX VALUES
CSi= 00

DZTUGR.P11 08-DEC-76

71

72 000000
i 000002
7 000004
? 000006
7& 000010
7 000012
78 000014
79 000016
80 000022
gl 000024
82 000026
83 000030
o4 000032
85

86

87

88 000001
89 J00000
30 000002
91 000006
92 000010
93 000026
Qi 000024
35 000030
3% 000032
97 0000S0
38 000056
99 0000&0
100 000070
101 000076
102 000100
103 000200
104 000400
108 001000
106 002000
107 004000
108 020000
109 040000
ii? 100000
112 000000
113 000001
114 0002
118 000003
116 000004
117 00000S
1.8 000006
118 000007
120 000010
121 000020
122 000040
123 000100
124 000200
128 000400
126 001000

WC= 0e
BR= o4
FC= 06
CSe= 10
DS= 12
ER= 14
AS= 16
DB= ee
MR= o4
DT= eb
SN= 30
1C= 32

.SBTTL TMO2/TUle REGISTER BITS

RHCSI-CSI(RS)
GO=

1
NOP= 0
RWDOFF= 2
RWD= b
DRYCLR= 10
WFMK= 2b
ERASE= 24
SPCFWD= 30
SPCREV= 32
WCHKF= SO
WCHKR= 56
WFWD= B0
RDFWD= 70
RDREV= 7B
IE= 1R -
RDY= 200
Alb= 400
Al7= 1000
PSEL= 2000
DVAR= 4000
MCPE= 20000
TRE= 40000
SC= 100000
:RHCS2-CS2(RS)

DV0= 0
DVi= 1
pve= e
Dv3= K|
Dv4= 4
DvS= 5
DVve= 5
DV7= y
BAl= 10
PAT= c0
CLR= 40
IR= 100
Ok= 200
MDPE= 400
MXF= 1000

09-DEC-76 10:4S5 PAGE 1-2

; CONTROL STATUS #!

; BUS HDDRESS REGISTER
: FRAME COUNT

s CONTROL STATUS #2
:DRIVE STATUS

:ERROR REG 31
RTTENTION SUMMARY
:DATA BUFFER REG

s MAINTENANCE REG

:DRIVE TYPE REG

;SERIAL NUMBER REGISTER
: TAPE CONTROL REG

SEQ COz2e

— e ———— -
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DZTUG-R_TMO2-/TUleJ DRIVE FUNCTION TIMER MACY1l 27(1006) 09-DEC-76 10:45 FAGE 1-3

DZTUGR.P11  08-DEC-76 12:38 TMO2/TUl6 REGISTER BITS SEG 0029
127 002000 PGE= 2000
128 004000 NEM= 4000
129 010000 NED= 10000
130 020000 UPE= 20000
131 040000 WCE= 40000
132 100000 OLi=  10000C
133 : RHDS-0S (RS)
134 000001 SLA= |
135 000002 B0T= 2
136 000004 TMK= 4
137 000010 IDB= 10
138 000020 SDWN= 20
139 000040 PES= 40
140 000100 §sC= 100
141 000200 DRY= 200
142 000400 DPR= 400
143 002000 EOT= 2000
144 004000 WRL= 4000
{45 010000 MOL= 10000
146 020000 PIP= 20000
147 040G00 ERR= 40000
i4e 100000 ATR= 100000
149 : RHER-ER(RS)
150 000001 ILF= |1
151 000002 ILR= 2
15 000004 RMR= 4
154 000020 FMT= 20 |
155 000100 INCVAE= 100 ﬁ
136 000200 PEFLRC= 200 |
157 000400 NSG= 400
158 001000 FCE= 1000
159 002000 cSITM= 2000
180 004000 NEF= 4000
161 010000 DTE= 10000
162 020000 OPI= 20000
ie3 040000 UNS= 40000
165 : RHMR-MR (RS)
168 000100 05C= 100
168 : RHDT-DT(RS)
169 002000 SPR= 2000
170 010000 CH7= 10000
171 040000 TAP= 40000
173 :RHTC-TC(RS)
174 000300 NORM11= 300 .
175 000320 COM1l= 320 /
17E 000000 BPI1200= 0
177 000400 BPISSE= 000400
2 R g
180 185000 Rceee"- 106000

18 ; INSTRUCTION EQUATES

e
e g

——— —— ——

——— a—

S ————
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BZTUG-A TMO2/TUleJ DRIVE FUNCTION TIMER MACY1l 27(1006) 0S-DEC-76 10:45 PAGE 1-4

DZTUGR.PL!L

08-DEC-76 12:38

104400
104000
000004

00S724
177400
177800

0003
80001
gocole
000015
goo017
000025

TMO2/TUle REGISTER BITS

HLT= TRAP
SCOPE= EMT
TYPE=  IOT
; MISCELLANEOUS EQUATES
QUTBUF=INIT ; OTPUT BUFFER START AT BEG OF PROGRAM
FRHCNT' -256. : FRAME COUN
WRDCNT= -128. HORD COUNT
;RSCII EQUATES
CNTRLC= 3 ;ASCIT CODE FOR CONTROL C (1C)
H;: il SSCII CODE EOR H?ﬁIZuNTSL TAB
Re 1 ihect} COBE FOR CARR1ace:ReTuR
CNTRLO= 17 RSCII CODE FOR CONTROL O (t0)
CNTRLU= 25 :ASCII CODE FOR CONTROL L (tU)

SEQ 003C



DZTUG-R TMO2/TUl6J DRIVE FUNCTION TIMER MACY1l 27(1006)
OZTUGR.P11 12:38 TMO2/TUle REGISTER BITS

:SETUP TRAP_VECTORS
.=TBITVEC

ell

TuruuiuroMum o
L Sy S S-S
DONOCTNLEWwn~—0O

00CC&0
00G0k2

0CCi76

000200

001000
0C1002
001004
00100s
001006
0eliolo

00iole
001014

001054
00111M

Lt et e s
THSRER

0B8-DEC-76

0014
00016
000000
002332

003606
000340

000176
000c0o0

000200
000137

000S00
000e00

001000

177570
000000

000

000
000000
172440
000000
000020

000020

033466
034470
0C0C0e

005724

FO3

09-DEC-76 10:4Y45 PAGE 1-5

SET & TRQP T0 TIHER RCUTINE

AT
TT RP 0 .TYPE ROUTINE
PRIOTITY EVEL O

: POWER FQIL TRAP TC HALT

;AT _PFVEC+2

:SET EMT TRAP TG .SCOPE ROUTINE
:PRIORITY LEVEL 7

:SET_TRAP TRAP T0 -HLT ROUTINE
:PRIORITY LEVEL 7

SOFgNQRE SWITCH REGISTER LOC. 176

JMORD .42
WORD _ MALT
.WORD S TYPE
"WORD 'O
.WORD  PFVEC+2
.WORD HALT
.WORD .SCOPE
.WORD 340
JWORD  .HLT
WORD 340
.=TKVEC
.WORD  TKISR
.WORD 340
SWREG: O
.=200
P RINIT
.=500
STKPTR= 600
=1000
- PROGRAM rncs
SUR: 177570
SCPADR: .WORD O
DRVNUM: .BYTE O
SLVNUM: .BYTE O
SLVPTR: .WORD O
TMBASE: .WORD  TMCS!
ATIME: .WORD O
ATIMTBL:.BLKW 1.
GAPTBL: .BLKW  16.
DELTIM: .WORD. O
ocrnLo. JWORD O
GAP BYTE O
ITCNT: .BYTE O
TSTNUM: .BYTE g
ERFLG: .BYTE
PRGFLG: .BYTE O
UNTFND: .BYTE O
TYPFLG: .BYTE O
NRZFLG: .BYTE 0O
ASFLG: .BYTE O
-EVEN
DIGTAB: “01
=953
nqs
“s?
T
ODIGITS:.BLKB &

; SOFTWARE SWITCH REGISTER

;GO TO START OF PROGRAM

: STRCK

;SWITCH REGISTER

: TMO2 DRIVE UNDER TEST

:TULE SLAVE UNDER TEST

POINTER TO SLAVE TABLE (SLVTBL) BELOW °

:BASE ADDRESS OF TMO2/TUlE REGISTERS
-CONTRINS 'TICK’ COLNT

:EACH ENTRY CONTAINS TIME FOR FUNCTION

:ENTRIES ARE MADE BY 'SCOPE’ ROUTINE _

!TIMES RECORDED BY 'GAP CONSISTANCY' TEST

: VARIBLE DELAY

;CONTRINS GAP # (USED FOR TST Q21
ITERRTION CCUNT

i TEST

s ERROR FLRG

: PROGRAM FLAG

:UNIT FOUND INDICATOR

: INDICARTES IF DRIVE IS NRZ ONLY.
:1/0 = YES/NO.

:RESERVE SPRCE FOR CONVERTED CIGITS

SEG Cga!
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0ZTUG-R TMO2/TUlSJ DRIVE FUNCTION TIMER MACY1l 27(1006) 09-DEC-76 10:4S PAGE 1-6

OZTUGR.PLI 08-DEC-76 12:38 TMO2/TUle REGISTER BITS SEG 0C32
256 0011s2 0a0C BYTE O ; TERMINATOR
237 001154 .EVEN
258 001154 000010 DRVTBL: .BLKB 8. :A 07-1 = DRIVE NOT TQ BE-/TO BE TESTED
259 001164 00C100 SLVTBL: .BLKB BM. iA 0/-1 = SLAVE NOT 70 BE/TC BE TESTED
280 00i2e4 000110 INBUF: .BLKB_ 72. : TELETYPE INPUT BUFFER
ebl 001374 00S015 000 CRLF: .ASCIZ <CR><«LF> :MISCELLANEOUS ASCII CHARACTERS
g2 001377 134 000 BKSLSH: .ASCIZ '\’
263 001401 Cel 000 ECHO ASCIZ 'O’
ce4 001403 007 00C BELL ASCIZ «7
265 001405 055 ooc DRS AsCIZ '-'
2tk 001407 040 SPARCE2: .ASCII ' °
eb7 CCI410 000040 SPACE: .ASCIZ ' °
cb8 00i4l2 004476 000 ANGTAB: .ASCIZ '»'<HD
ces 0014l6 .EVEN
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DZTUG-R_TMO2-/TUlbJ DRI\‘E FUNCTION TIMER MACY1l 27(1006) 09-DEC-76 10:4S§ PAGE 1-7 :
DZTUGA.P11 08-DEC-76 12:38 TIME SPECIFICATION TRBLE SEQ 0022

?é SBTTEL Té EPECIFICRTION nE
? ; THE_BELOW TR E onr NS THE SPECIFIED FUNCTION TIMES IN TENS OF
273 : MICROCESONDS. THAT WHEN TIMES ARE TYPED THAT THEY ARE TYPED IN
274 s MICROSECONDS (av nppsnoxnc A 0).
27 i FORMAT IS
g;; : .WORD  MAX,MIN sTIME IN MS FUNCTION TEST ®
278 001416 00000Q 000000 STIMTBL:.WORD 0,0 ~ ;SPARE
57 14 ggaaun 1460 "WORD 17600.,17200. ;176.0-172.0  WRITE FROM BOT TSTOO!
DR Bl R ol s T i
282 0014 835205 8814%2 . WOR 81333.:388?8. :113.5-8.1 unfrf §TLooun 157004
S Rl B MR 09 pEm SO0 ERORST
285 001452 %%m 000651 . WORD %%&ﬁ&a. 14, 65-4.25 READ SHUTDOWN  TST007
286 001456 002506 001452 .WORD  01350.,00810. ;13.5-8.1 READ SETTLEDOWN 7STOLO
287 DOl462 000SO0 (0OO4OM .WORD. 00320.,00260. ;3.2-2.6 RD REV START  TSTCLI
288 001466 000562 000512 .WORD  00370.,00330. ;3.7-3.3 RD REV SHTDWN  TST0I2
283 0014 2506 001452 WORD 01350.,00810. ;13.5-8.1 RD REV STLDWN _ TS7013
53| D0Isos Q0306 0DoUGE HORD D7D BIO-  ile-7Ti7  TRN AND.OLY AF TaTOIS
0C . - . 316.7-10, -
595 1§8§ 533593 1666 : .ugn 139 .,808%8. ;12.9-5.5 GAP sxgs grop 151016
293 001512 002234 001522 .WORD 01180.,00850. ;11.8-8.5 GAP SIZE STRT  TSTCL?
294 001516 002710 002532 .WORD  01480.,01370. ;I14.8-13.7 GAP SIZE INTER 7157020
295 001522 002544 002330 JWORD  01380.,01240. ;13.8-12.4 GAP CONSISANCY 7157021
2396 001526 000000 000000 .WORD 0,0 :0.0-0.0 DUMMY 157022
297 881 32 004552 0O4406 WORD 02410.,02310. ;24.1-23.1 DAT TIME 200BPI 7ST023
238 i 3 353 on:a;: .ﬂoso ua:gu.,oagum. ;a:.g-ag.g ng; ;xns gssa;x ¥s;oag
233 B0isdE BB47I8 BB4EE2 -ORD  R2i8- B3R isd-0-%3-0 AT TWe TRGRRE TR1G2
301 001552 023564 023254 .WORD  10100.,09900. ;101.0-99.0 ERASE 157027
202 001556 024404 024074 'WORD  10500:,10300. ;105.0-103.0  WRT FILE MARK  T370J0
303 001562 004336 004172 .WORD  02270.,02170. ;22.7-2l. READ 1" TAPE  TSTO3I1
304 00156 004336 004172 WORD 02270.,02170. ;22.7-21.7 RD REV 1* TAPE TSTO32

306 :NOTE: TEST 31 AND 32 REQUIRE PRERECORDEC 800BPI SKEW TRPE.
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OZTUG-R TMO2-/TUlbJ DRIVE FUNCTION TIMER MACY1l 27(1006) 09-DEC-76 10:45 PAGE 1-8
DZTUGK.PL! 08-DEC-7& 12:38 GAP TIME SPECIFICATION TRBLE

2 s 1aF T BT SECLLITION T wicnnccncs) o g
310 THE 16. GAPS RECORDED BY THE GAP CONSISTANCY TEST (15T021).
3 nors GAP #’'S ARE IN OCTAL.
gié ; MORD  MAX,MINC10)  ;TIME IN MS(10) GAP & DELAY IN MS(10)
315 001572 002602 002412 GTIMTBL:.WORD  01410.,01290. ;14.1-12.9 GAP-0 O MS
313 BBig0e BBss3q Oocess o R P 1 S o S L
i g ey g B8 UMm Erhe g3
0161 2260 'WORD 019%S0.,01200. :14.5-12.0 GAP-S 5.0 MS

321 001622 002652 002260 WORD Q1450 , uia::. ;14.5-12.0 GhP-§*  §.0 1S

$55 881853 fsk3s fBssel ‘WoRs  013%8:+81588;  :13:3-15:8 GAP-10 B.0 M3

B s gn g 8 BN (D B W%

g7 0016 8§§§§§ 05560 orp 1R gishs:  i:7Cig8 sp-1q 12:8 B8

28 0016 530 002260 .WORD  01370.,01200. :13.7-12.0 GAP-15 13.1 MS

329 001B62 002532 002260 .WORD  01370..01200. :13.7-12.0 GAP-16 14.1 MS

330 00ieBE 002532 002260 'WORD 01370..01300. :13.7-12.0 GAP-17 15.1 M3




OZTUG-R_TMO2-/TUleJ DRIVE FUNCTION TIMER MACY1l 27(1006)

DZTUGR.PL1 08-DEC-76 le2:38

00le72
001674
001676

001754
0C1756

000000
014667
014711
g
e

015021

015603
018625

.SBTTL TEST HEADER POINTERS
-THS EELON TABLE CONTAINS POINTERS TC EACH TEST'S DESCRIPTOR
NAMPTR: . WORD

. WORD
. WORD
. WORD
-WOR
- NOR

- WORD
-WORD
-WOR

- WOR

.WORD
.EORD
‘iR
.WORD
. WORD
. WORD

-HaRB

- WORD
.WORD
lu RB
. WOR

.WORD
. WORD

. WCRD
.WCRD

JO3

09-DEC-76 10:45 PAGE 1-9
TEST HERDER POINTERS

.1027
.7030

.7032

:DUMMY TEST

SEQ 0C3€E

! 1,‘.
‘A



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

DZTUGR.P11

001760
0Cl1762
001764
001766

001770
001776
002000

80e013

002022
002024

002240

08-DEC-76 1

142727
156767
005367
001756

16742

000740
000207

000176
175556

436867

015647
015654
176740
000Se4
015663

177706
000007
000154
177600
00002S
000015
000200
000230
000007
000080
00C0&7
015673
177566

177562
177556

177802

177540

177526

177002
177752

177744
177736

177702

177664
177656

177644
177642
177626

177610
177600

176542

KO3

09-DEC-76 10:4S PAGE 1-10

TEST HERDER POINTERS

CKSKWR:

CNTLU:

1%:

3%:
2%:

8%:
4%:

cs:
6%:

7%:
ouT:

8?EC5CST;ECH REGISTER ROUTINE. CHECKS FOR tG TC ALLOW CHANGING
:CALL IS BY WAY OF JSR PC,CKSWR

LOCRTIONS USED:
tis: ORD O
TEMPST: uono 0
COUNT: .WORD O
ROSW: .WORD O

cMP OSHREG SWR
BNE ouT
MOV TKB, T18

EﬁS c;???go TIB

BNE ouf
TYPE,L.CNTG

TYPE, L. SWR

MOV JSWR

JSR PC, T?Pocr
TYPE,L.NEW'

CLR TEMPST
MOV 87, COUNT
JSR PC'TTIN

BIC 3177500 TIB
CMPB  #25,TIB’

BNE 28

BR CNTLU
CMPB ués,rxa
MOV $200, RDSW
JSR PC, TCRLF
CMP ;; " COUNT

BR ouT
CMPB #60,TIB

S$
CMPB #67,TIB
BGE 63
EYPE ,L.QUEST

ASL ?EnPST
ASL TEMPST
ﬂ?éa TEMPST

158 ng TEMPST
DEC COUNT
BEQ 5§

BR #
MOV EMPST, JSKR
BR 8%
RTS PC

: SOF TWARE surrcu REG PRESENT
:NO, GET oUT
s AND :TR!P brr
cnnancs
1S 1T 9

;60 READ A CHARACTER
STRIP OFF GRRBRGE

65 1T A_tU?
RRNCH IF NOT
:START OVER
;1S IT A_<CR»?
:BRANCH IF NOT

;ECHO _IT WITH <LF>
tWAS IT FIRST CHARACTER
CE¢N85 SWR IF NOT FIRST ONE

:START OVER IF NOT LEGAL CHARRCTER

:GET NITTY-GRITTY
;ONLY WANT & DIGITS

;CHANGE SWITCH REGISTER CONTENTS

SEQ 003¢

- —— S ———. = - —
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DZTUGR.PL!

417

418

419

420 002242

421 002246

422 002252

4 2256

g

458 005598

427 002276

428 2302

429 002304

430 002312

431

432

433

434

(1)

(1)

(1)

(1)

(1)

(1)

(1) 002314

(1) 002315

Ei; 002316

(1) 002317

Ei; 002322

(1) 05355

(1) 002325

(1) 002326

(1)

(1)

(1) 002332

(1) 005340

1 et

(1) 0023s2

(1) 2356

(1) 2360

(1) 002364

(1) 002370

(1) 002372

(1) 002376

(1) 002400

(1) 002402

(1) 002404

(1) 002406

Ei} 002410
)

(1) 00g4l2

(1) 002416

00S067
005067
005067

00Se
105767

bi8367

105767
100375
116767
000207

CooC11
000
002
000

000
177564

177588

000
005015
002332

010046

105067
105767

000002

122716
OO1445

12:38

175312

175272

175266
175262

177450

000

000002
000002
177753

177747

002326
177376

177370

0co011

177462

175254

000002

TTIN:

TTINI:

TTINZ:

LO3

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

s TTY READ SUBROUTINE %% % %% %% %% ¥

CLR
CLR
CLR

I
TSTB

SBTTL PROGRAM SUBROUTINES

PE SUBROUTINE

::?ﬂ%’%’&ﬁdﬂs’ﬁ’x’&“ °§£n¥‘35ﬁﬁ§as¥8?“

:: MEGROR
}5TRGS USED BY THE TYPE ROUTINE BELOW

HT=11 ; ;HORIZONTAL TAB
; ;CONTAING NUL
ONTAING # 0

$NULL: .BYTE O
Srill: .BYIE ¢
$TPFLG: .BYTE O

$TKFLG: .BYTE O

,,g /377 = AVAI
+ i CONTAINS KEY

GE MU T T RMINAT

RRACTERS
RAP TYPE INSTRUCTICN

,,HESRDR IS FIRST ADDRESS OF RASCIZ STRING

CHARACTER
FILLER CHARACTERS
: :CONTRINS TELEPRINTER AVAILABLE FLAG

bORgD RVR}LHBLE FLAG
; ;ADDRESS OF TLEPRINTER STATUS REGISTER
ELE &NT?R ERTQ BUFFER

: :CONTRINS CONTROL C CHAR (IF TYPED}

InE"Fe.

RO
; :GET MESSAGE ADDRESS
: ;ADJUST RETURN PC
: sBRANCH IF CONTROL O(t03 WARSN'T TYPEC
;s TYPE <(CR><LF>

; PUSH CHARACTER TC BE TYPED ONTO STARCK
,,BRRNCH IF NOT THE TERMINATOR
,,POP TERMINATOR CHAR OFF THE STACK
;RESTORE RO
i ;RETURN TO CALLER

; ;BRANCH IF HORIZONTAL TRB <HDT>

i I
- & l ’
ShRReNT: S CORTAT
§CNTRLO:.BYTE O
§CRLF: .ASCIZ <(15»¢12>
.EVEN
JTYPE: MOV RO, -(SP) + s SAVE
MOV 32{sP), RO
ADD $2,2(5P)
CLRB  SCANTRLO
TYPEl: TSTB  SCNTRLO
BEQ TYPE2
TCRLF: TYPE,SCRLF
1STE’~  RDSW
BPL TYPE3
CLR ROSW
RTS PC
TYPE2: MOVB  (RO)+,-(SP)
BNE TYPEY'
TST (SP)+
TYPE3: MOV (5P)+,RO
RTI
TYPE4: CMPB  #3HT, (SP)
BEQ 9§

SEQ 0027
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DZTUGA.P11

Pe bbb e b b pe b= e b0 b= p—o Pt o P2 | —0 Pt Pt P Pt Bt Pt Pt P s pt P @ s po P o p—s
N Nt Nl Nl Nt Nl Nl Nl Nl Nl Nl N Nt Nl N Nl i Nt Nl N it il i il Nl Nl b il it ' i

ol o L e L Lan R e kel lalealielalalialalalalalalale]

. -
W
o

002420
g024ed
002430
002432

002536
UJU
N S
005
002524
002556
002560
262
g4
002566
002570

B0se7E
32608

004767
122726
001350
016746

112716
004767

0335
105726
000676

010546
010446

gifde
010146
010046

8080
812288

01260

e

252605
000207

000026
gooole

177656

000004
000002 -

177642
000017

000002
000015

177612

000012
177574

000040
177710

000007

000014

000014

002325

177624
000002

000002

177554

TYPE SUBROUTINE

JSR PC,5% ;3 TYPE CHARACTER
3s: CMPB 812, (SP)+ :CHECK IF CHARACTER uns A LINE FEED
BNE TYPE] : :BRANCH IF NOT kgusc
MOV $NULL, -(SP) ,,GET $ OF FILLE QUIRED AND FILLER

: CHARACTER.

4s: DECB 1(SP) ; s DECREMENT FILL
BLT 3% ,,Bﬁ RE Ns ERE n&LLE S QRE REQUIRED
JSR PC,SS ;3 TYPE FILLER CHARACTER
BR 4$

S§: E EB BSTPS ;sWAIT FOR OUTPUT DEVICE

CMPB 17 J#SCNTRLO ,,CHECK IF CONTROL O WAS TYPED

5539 3(59) J$TPB "8u?Pur CHA 3QQ§EEQGE e o o
6S: CMPB  #15,2(5P) : :BRANCH IF NOT (CR>

BNE
ghna géuascnr : sCLEAR CHARACTERS TYPED COUNT
78: CMPB C%E,E(SP) : sBRANCH IF <LF> OR "NULL’

s $
NCB SCHARCNT
Bs: RTS PC

HORIZONTRb TRB.aHT%SPROCESSER

; s INCREMENT CHARACTER TYPED COUNT

&4 :LOAD ’SPACE’
g J??B Pg ggunncur ¥¥$‘ 'ggncs' IL A MULTIPLE
i
ENE 108 ::or 5 EHRSEETERS HAVE Bt YPED
7STB  (SP)+
BR TYPEL ,,GET nsxr cnnnncrsn

EUBROUTéNEETO SAVE GENERAL REGISTERS ON THE STACK

'SAVE: MOV - RS,-(SP) ;SAVE REGISTERS ON THE STRCK
MOV  RY4,-(SP)
MOV Rg = (5P)

MOV -(5P)
MOV  RI.-(SP}
H°¥ HfSé?P)(SP) T RETURN PC
? & : 3257
ggEEOUT%gg 10 Rssxons GENERAL REGISTERS rnon THE STACK
" RESTORE : nov csp)+ 4(SP) :MOVE RETURN PC
Moy - 5 it ‘RESTORE REGISTERS
MOV )+ 'Rl
MOV . (4P)+.R2
MOV ,ggu R3
MOV (5P)+'RY
MOV (SP)+.RS .
RTS PC : RETURN

; SUBROUTINE TO CONVERT OCTAL DATA TO ASCII

SEG 003e

——————_

PRESTEFS—

P —

S ——

R ——



BETlapIl

459
460
461
462
463
464
465
466
467
468
469
470
471
(1)

47

i
Y7
)

477
478
48
48]
482
483
5
4z
486

002622
002626

002722
002726

002730
002734

(A

002746 005000
B0e784 Bb€08a

Y161 DRVE EUNCTION TIMER HRéYll’EZ({EOB) 09-DEC-76 10:45 PAGE 2-2
2DEC-76 12138 TYPE. SUBROUT INE

110667
000402

105037
004767

BAECES

e

C12700
000404

006302
006103

004767
000207

110637
000402

105037
004767

176300

001126

177716
001144

000006

000003
001132

Co11e8
001144

177652

001126

001126
177610
00i1%4

NO3

.CALL: MOV  NUMBER g = :MOVE NUMBER TO R2
: JSR PC, CNvOC 2 ‘
CNVOCT: MOVB  SP,TYPFLG :SET DO NOT TYPE FLAG - -
BR CNVTO
E 5 8$THL 10 ngc*s a TYPE R UTIN
:SUBROUTINE T convsar o AL NUMBE sczx AND TYPE IT OUT
:CALL: MOV NUMBER $ IN R2
: JSR PC, TvPbcr CQLL ROUTINE
Ezcggr: CLRB  JaTYPFLG sSET TYPE FLAG
" JSR Pcbi§?¥§ = SR¥EP$EGISTERS ON THE STACK
cfx ﬂg : ; 35 “IL§o£§39§125§CTAL DIGIT
R Y
- B¢ B e |
nov 5? RO :SET DIGIT COUNTER
2%: ASL R2 :SHIFT # 3 PLACES LEFT
ROL R3 -
DEC Rl 3
BNE 2%
3s: MOV #3,Rl :SET SHIFT COUNTER
ggza ggtrnatna),(nu)+ :MOVE ASCII EQUIV TO OUTPUT
EC Re oscnsnenr oxcxr COUNT
nga ngYPFLG SEEN r ASCII IS
2 i RAANGE 2 wSéB

BNE
TYPE,ODIGITS.

4$:
ISR PC, .RESTORE :RESTORE REGISTERS FRCM THE STACK
RTS pe’
;SUBROUTINE TO CONVERT OCTAL DATA TO DECIMAL ASCII
:CALL: MOV NUMBER, R2 :MOVE NUMBER TO R2
: TSR PC, cnvbsc
CNVDEC: ggva ggvagrvprLc :SET DO NOT TYPE FLAG
SBTT OCTAL 70 DECIMAL & TYPE ROUTINE
: THIS nourxns convenrg AN ocrnL # T0 DECIMAL ASCII AND TYPES IT OUT
sCALL: PUT & IN R2
: an PC, n bec :CALL nounne
g;cggc: CLRE  JsTYPFLG :SET TYPE FLAG
" JSR Pc,.snvs ' snvs REGISTERS ON THE STACK
CLR no;x TO DECIMAL CONSTANT

MOV IGITS,RY ..
18: CLR ggo A

iSTC8g¥STNS DECIMAL DIGIT

SEG 0039

- Em——————

——— .
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DZTUGA.P11

002756
002762

.003046

003050

003052

003124
003130
003134
003140
003142
00344

08-DEC-76 12:38

001002
000004

004767
000207

023420
001750
000144
cooole
000001
000000

010246
010346
006302

003036

003036
001132
000002
003036

000060
001126

001144
177544

014647
001416

177602
001374

BO4

2s: suB DCONST(RO) ,R2
BLO 3%
INC Rg
BR e

38: RDO DCONST(RO) ,R2

MOVB oxcrna(na) (R4)+
ST ocbnsrtno) o

BNE 18
MOVE  #°0, (R4)+
TSTB  JsTYPFLG

BN 48
TYPE,ODIGITS

48:
JSR PC, .RESTORE
RTS PC
DCONST: .WORD 10000.
.WORD 1000.
.WORD 100
.WORD ‘0.
.WORD 6.
.WORD

09-DEC-76 _10:45 PRGE 2-3
OCTAL TO DECIMAL & TYPE ROUTINE

; SUBTRACT DECIMAL CONSTQNT UNTIL
s INPUT & GOES NEGATIVE
sKEEPING TRACK OF SUBTRQCTIONS

;ADD BACK CONSTANT WHEN NEGATIVE
sMOVE ASCII EQUIVILENT

sNEXT CONSTANT

;UNTIL ALL CONSTANTS DONE

;LAST DIGIT IS O
:BRANCH If ASCII IS
iNOT TO BE TYPED

;RESTORE RECISTERS FROM THE STACK

; TERMINATOR

.SBTTL TYPE SPECIFIED TIMES ROUTINE
; THIS SUBROUTINE OUTPUTS THE TIME SPECIFICATIONS FOR THE TEST
sAND ALSO THE ACTUAL TIME RECORDED (ATIME)

:FORMAT OF LINE TYPED
; RANGE =< ARAARA-BBBBBB>

ACTUARL=CCCCCC
RARARRA IS MAXIMUM TIME FOR TEST (STIMTBL(TSTNUMX4)).

: 888888 IS MINIMUM TIME FOR TEST (STIMTBL(TSTNUMX4+2)).
CCCCCC IS ACTUAL TIME RECORDED BY TEST (ATIME).

: WHERE :
;anL: MOVB  TEST NUMBER,R2
: MOV aran aunrlﬂ
: JSR outsp
duTSPC: MOV ae -(SP)
MOV R3, -(SP)
ASL R2'
ASL R2
MOV ne R3
TYPE,

L.RNG'
MOV STIMTBL (R3),R2
JSR PC, TYPDEC

£, DASH
MOV STIMTBL+2(R3),R2
JSR PC, TYPDEC
TYPE, ANGTAB
TYPE.L.ACT
MOV JMATIME,R2
JSR PC, TYPDEC

TYPE,CRLF
MOV (SP)+,R3
MOV (SP)+ R2
RTS PC

.SBTTL

;LOAD TEST NUMBER

;MOVE TIME TO ATIME

;SAVE R2 & R3 ON THE STACK

;MULTIPLY TEST & TIMES 4
iTO FORM INDEX INTO STIMTEL
iR3 CONTAINS INDEX INTO TRELE

;GET MAXIMUM SPEC TIHE
;CONVERT TO DECIMAL & TYPE

;GET MINIMUM TIME
;CONVERT TO DECIMAL 8 TYPE

;GET ACTUAL TIME
;CONVERT TO DECIMAL & TYPE

:RETURN
TYPE GAP TIMES SUBROUTINE

SEG Og4C

S A ——
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DZTUG-R TMO2/TUlBJ DRIVE FUNCTION TIMER MACYLl 87(1006) 09-DEC-76 10:45 PAGE 2-4

DZTUGA.P1l  08-DEC-76 12:38 TYPE GAP TIMES SUBROUTINE  SEG 004!

b7 : ;3 suaao¥vxns IS USED TO TYPE THE SPECIFIED GAP SIZES (RECORDED IN

&8 21) IS CALLED BY THE GAPOK ROUTINE IF THE GAP SIZE IS OUT OF

563 nnncs VIA THE HLT ROUTINE (HLT+2).

570 :CALL: MOVB GAP :LOAD GAP # INTO GAP

g71 : MOV arxnt ATIME : LOAD RCTURL TIME INTO ATIME

g;g : JSR Pc,outGaP

574 003146 D1024¢ OUTGAP: MOV R2,-(SP) :SAVE R2 AND R3

S75 0031S0 01034€ MOV R3, -(SP)

576 003152 116703 175742 MOVB snﬁ :GET GRP #

577 003156 006303 ASL

578 003160 006303 ASL

§79 003162 000004 014647 TYPE,L.RNG

S80 003166 016302 001572 MOV GTIMTBL(R3),R2 :GET MAX TIME

681 003172 004767 177540 JSR PC, TYPDEC : CONVERT TO DECIMAL 8 TYPE
S82 003176 000004 001405 TYPE , DASH

583 003202 016302 001574 MOV GTIMTBL+2(R3) R2 :GET MIN TIME

S84 003206 004767 177524 JSR YPDEC convsnr T0 DECIMAL & TYPE
585 003212 000004 001412 TYPE, nnctné s TYPE <

686 003216 000004 014657 TYPE.L.ACT

€87 003222 013702 001012 MOV JSATIME,R2 :GET ACTUAL TIME

S88 003226 004767 177504 JSR PC, TYPDEC : CONVERT TO DECIMAL 8 TYPE
589 003232 000004 014336 TYPE,E.GAP’

690 003236 113702 001120 MOVB' ~ @#%GAP,R2 :GET GAP #

691 003242 004767 177362 JSR PC, TYPOCT : TYPE GAP #

592 003246 000004 001374 TYPE, CRLF

593 003252 012603 MOV (SP)+,R3 :RESTORE R3 AND R2

€94 003254 012602 MOV (SP)+.R2

ggg 003256 000207 . RTS PC

597 .SBTTL ASCII TO OCTAL CONVERT SUBROUTINE

598 :SUBROUTINE TO CONVERT ASCII DATA TO OCTAL. CONVERTED OCTAL DATA
599 : 15 LEFT IN OCTALD <15-00>.

600 003260 ANVTA

(1) 003260 004767 177272 JSR PC, . SAVE :SAVE REGISTERS ON THE STACK
601 003264 012700 001264 MOV $INBUF , RO ‘SET PTR T0 ASCII DAT

02 003270 012701 001116 MOV socran Rl :GET ADDRESS OF OCTAL onrn
603 74 011 CLR (R :CLEAR OUT OLD OCTAL DATA
604 76 005061 000002 CLR a(n1)

605 122710 000015 18: CMPB  #CR, (RO} s (CR> TERMINATES INPUT
606 003306 001414 BEQ 35

607 003310 112002 MOVB  (RO)+,R2 :GET 'OCTAL' DATA

608 003312 042702 177770 BIC #177770,R2 :STRIP UNUSED BITS

609 0063316 012703 000003 MOV #3,R3 :SET SHIFT COUNT

610 003322 006311 28: ASL (R]) :SHIFT LAST

611 003324 00616l 000002 ROL 2(R1) :0CTAL DIGIT

B12 003330 005303 DEC R3

2%3 003353 ggégif E?E Sg (R1) :AND INSERT THIS DIGIT

gig §§§§§§ 000761 = BR 1§’ :G0 GET NEXT DIGIT

(1) 003340 004767 177234 ISR Pc,.nssrone :RESTORE REGISTERS FROM THE STACK
gi; 003344 000207 RTS PC s RETURN

£19 SBTTL PUBLISH SUBROUTINE

820 :THE PUBLISH SUBROUTINE AVERAGES THE RECORDED TIMES FOR EACH TEST IT-
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DZTUGAR.PLI

b2l
b2
623
bay

625
(1)

627

003474
003476
003502
003506

003s10
88 S14

520
003524

0023526
003530

08-DEC-76 12:38

004767

00s002

903
122701
001402
000000
000777

062002
05503
05301

001374

012700
00

010237

113700
006300

010046
012700
105737
100375

113746
042716
122716
001004
124026
0000CH

177204
001014
001121
000001

000020

000004

ooi012
001122
001e72
00llz2

177364
177106

ocooo2

PUBLISH SUBROUTINE
;ERATION (IF 16. ITERATIONS) AND PLACES THE AVERAGE RESULT IN 'ATIME’.
s IT TYPES THE NAME OF THE FUNCTION THAT WAS TIMED,THE TIME SPEC-
:IFICATION AND THE ACTUAL TIME .

PUBLISH:
JSR

PC, . SAVE :SAVE REGISTERS ON THE STACK
MOV sAtIMTBL, RO :GET TABLE ADDRESS CONTAINING TIMES
MOVB  @#ITCNT,RI1 :GET # OF ENTRIES (GIVEN BY ITERATION COUNT)
Ega c& 'RI :BRANCH IF SINGLE ITERATION
gtg gg :CLEAR ’'SUM’ REGISTERS
ggge :és.,ax :BRANCH IF 16. ITERATIONS
HALT : TTERATION COUNT HUST BE 1 OR 16.
BR : :D0 NOT CHANGE POSIT OF SWll
‘WHEN TEST IS RUNNING.
1§: ADD (RO)+,R2 :SUM INDIVIDUAL TIMES
ADC R3
DEC Rl
BNE 1§
2%: MOV 84, RO
35: ASR R3 :SHIFT TIME IN R3 & R2 4 PLACES
ROR R2 :RIGHT = DIVIDE Bv 16.
DEC RO
BNE 3§
MOV R2, J8ATIME :MOVE AVERAGED TIMES
4§: ggxa ggrsrnun,no :GET TEST #
?335 NAMPTR(RO) , 5% :GET TEST NAME STRING ADDRESS
5§: JWORD O
MOVE  @8TSTNUM,R2 :GET TEST s
JSR PC,0UTSPE :OUTPUT TIMES
TR PC. .RESTORE strons REGISTERS FROM THE STACK
RTS PC
9 INPUT SUBROUTINE

BTT
ggEEOUT}gE T0 GET TTY INPUT
: INPUT DATA IS RETﬂNED IN BUFFER BEGINNING AT INBUF.
;SAVE RO ON THE STARCK

.INPUT: MOV RO, -(SP)
18: MOV #INBUF , RO
28: TSTB  @8TKS

BPL 2%

MOVB  @8TKB,-(SP) :GET CHRRACTER

BIC 200, (SP)

gﬂga 5&77 (5P) : CHECK RUSOUT

-(RO), (SP)+ : REMOVE CHARACTER FROM INPUT

CMPB
TYPE,BKSLSH

SEG (0042

i i

——— — - — — -

- ——————-
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003534
03548
003544
003546

003552
003554

003606

00
003622*

003624
003630

003632

003646

08-DEC-76 12:3

000762

6 2716 000025
1004

005726

000004 001374

00075

111637 001401

111620

122726 000015

000004 001401
000004 001374

113746 177562
042716 000200
lee716 000017

112667 176475
000002

122726 000003

000137 005724
0ocoo2

EON

09-DEC-7&6 10:45 PAGE 2-6

INPUT SUBROUTINE

BR
3%: CMPB
BNE

;WAIT FOR NEXT CHARACTER

c$
ggNTRLU,(SP) :CHECK CONTROL U (tUJ

TST (SP)+
TYPE, CRLF
BR 1$
4§: MOVB  (SP),@8ECHO
MOVB  (5P)) (RO)+
CMPB  #CR, (SP)+
BEQ c§
TYPE, ECHO
BR s
5§: TYPE, CRLF
MOV (spa+,no
RTS PC
-KEYBOARD INTERRUPT SERVICE ROUTINE
tK1sR: nove au KB -(SP) -GET TYPED cnnnncven
g SP) :STRIP PARITY BIT
gngs lENThLO (SP) :BRANCH IF NOT CONTROL O (10}
MOVB  (SP)+,SCNTRLO  ;SET CONTROL O INDICATOR IN TYPE ROUTINE
RTI EXIT
18: CMPB 83, (SP)+ :BRANCH IF NOT CONTROL C (tC)
BNE 2%
RESET
INP RINIT :RESTART PROGRAM
28: RTI EXIT
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706
707

003650

Q04054
004060
004064
004370

004076
o04100

08-DEC-76 12:38

0coooo

176112
176674
110637 001123
032777 020000
000004 014137
113702 00l11e2
162700 000002
000004 0Ql4222
122700 000002

177202
000004 001374

177074
001374

000014
032765 002000

102100
102300

000004 014113

014147
000007

176564
001407

016502 000032
176544
000004 001374

032777 001000
0Cl402
000004 (CC1403

.SBTTL
:ROUTINE TO PROCESS ERRO

FOM

09-DEC-76 10:45 PAGE 2-7
ERROR SERVICE ROUTINES

ERROR SERVICE ROUTINES
R TRAPS (TRAPS TO 4)

ERRTRP: HALT

g?RROR

RVICE R

TIN
HIS ROUTIN PRggtSSES TWO TYPES OF ERRORS (OUT OF RANGE AND HARDWARE)
: THE CALLS FOR AN OUT OF RANGE ERROR ARE <HLT+1>,<HLT+2> AND, FCR A
:HARDWARE ERROR THE CALL IS ¢HLT>.

LHLT:

18:
175104

108:

cs:
000032

208%:
cls:

c2es:

38:

174702 49:

JSR PC, CKSWR
JSR PC. .SAVE
MOVB  SP.Q¥ERFLG
BIT #SH13, ISKR
BNE 4§
TYPE,E.HD
MOVE
JSR pC, TyPoct
MOV 1615P), RO
SUB 2, R0
Move  (RD),RO

BEG 4]
TYPE,E.HDR2
#e

CMPB

BNE 10

JSR _ PC,OUTGAP
TYPE, CRLF

ER 4§

JSR _ PC,OUTSPC
TYPE, CRLF

BR f

$
MOV ER(RS)

RO
BIT #PE 1600, TC(RS)

20$
BIC #102100,R0
B cl$
BIC #102300,R0
RO
B 44 ]
TYPE,E.SFT
BR 6%

TYPE,E.HOR!L

MOV RS, RO
MOV 7. Rl
MOV (ROJ+,R2
JSR PC. TYPOCT
TYPE, SPACE2

DEC Rl

BNE k]

MOV TC(RS) , A2

TSR pC, TYPOCT
TYPE, CRLF

BIT #5W03, JSKR
BEQ g3
TYPE,BELL

R
J#TSTNUM, R2

;CHECK FOR CNTL G

; SAVE REGISTERS ON THE STACK
;SET ERROR FLAG

;BRANCH IF NO TYPOUT

;GET TEST #

;AND TYPE IT

:GET RETURN PC

:NOW PC_OF HLT CALL
:NOW HLT CALL_ITSELF
;BRANCH IF ALY

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

; TYPE SPECIFIED TIMES

:TYPE SOFT ERRCR MESSARGE

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

:GET REG CONTENTS

'AND TYPE IT

:GET CONTENTS OF TC REGISTER

;BRANCH IF NO RING THE BELL

SEQ CO44
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DZTUGR.P1l  0B-DEC-76 12:38 ERROR SERVICE ROUTINES
762 0Q4104 005777 174670 5%: 15T JSKR .HALT ON ERRCR”
763 1xg '00801 BPL 63
764 004112 000000 HALT
7E5 004114 0047F? 175650 53: ISR PC. CKSWR .CHECK FOR CNTL G
7EE 8 4120 847 ; 176454 IR PC.  RESTORE ;RESTORE REGISTERS FROM THE S
zgg 4134 000 RTI ' RETURN
' -

7ES
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DLTUGﬂ Pli

771

123726
001311

08-DEC-76 12:38

175636
0C1010
00C400
g
ik
800546

00776
001123
174574
000012

000006

0Cl1e3
00llel
001012
0ollel
004000

000020

001002
002000

177034
1944
4488

174450
177740

0Cllez2

174634

174614

001014
174520
00llel

174474

.SBTTL

; SCOPE

HO4

09-DEC-76 10:45 PAGE 2-9
SCOPE SUBROUTINE

SCOPE" SUBROUTINE

ROUTINE
s THIS ROUTINE IS ENTERED UPON COMPLETION OF EACH SUBTEST

THE SCOPE_ROUTI

QUTEIz ré"? SPEC O EACH_TTERATION IF SWOB IS SET

P

OTHERWISE REP

; sronesngcrunL TIAE FOR FUNCTION IN TIME TRBLE (ATIMTBL)
: ?HBH’ES ?TEMJ N wm AND Irsxrgg;Tmons COMPLETE CONTINUES

DELAYS BEFont CONTINUING OR REPEATING TEST.
INITInLIgES BEE Eo
RETURNS DRESS OF TMO2 REGISTERS (ADDRESS OF C

.SCOPE: JSR
MOV
BIT
BEQ
MOVB

10%: é??

1%: JSR

c3: TSTB
3%: INCB

4%: MOV

S§: g RB

R1="DS’ REG RDDRESS
RO="FC' REG RDDRESS

PC, CKSWR
astMBASE, RS
508, ASKR

108
ﬂITSTNUH Re

Pgﬂ?HTgsuR
PC DELA

PC RHINIT

gcpnon (SP)

858, 5

ggERFLG

SBITCNT,RD
Q#ATIME,ATIMTBL (RC)
J#ITCNT

:gull , 3SWR
$16.,38ITCNT

19
(SP) 24SCPADR
giulb JSKR

PC,PUBL ISH
gsitcnr

a

31777uo csp)
(SP)
?:TSTNUH,&SP)*

;CHECK FOR CNTL G

:SET RS TC FIRST TM REG
:BRANCH IF SPECIFICATION LINE
:NOT DESIRED ON ERCH ITERATION
:GET TEST NUMBER

R T on5R08R Poce

NOT DESIRED
DE%?Y 350 MS

: IN
:CLEAR ERROR FLAG

:ADDRESS OF °DS’ REG IS IN Rl
;ADDRESS OF 'FC’ REG IS IN RO

:BRANCH IF ERROR FLAG IS SET

:GET_ITERATION COUNT
:STORE TIME IN TRBLE

s INCREMENT ITERATION COUNT

:BRANCH IF SINGLE ITERATION DESIRED
:BRANCH IF ITERATIONS INCOMPLETE

;SET SCOPE RDDRESY: TQ NEXT TEST

'BRANCH IF NO PUBLiICATION DESIRED

;GO PUBLISH TEST DRTR
sRESET IT

FUSER DG
sBRANCH I R DOES NOT WANT TO

EE%T ON_A SELECTED TEST
CLEﬂg ALLHEUT TEST &
:FORM TEST # -1

iBRANCH IF NOT AT TEST

SEQ

Q04e
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DZTUGA.PL11
2 P
829 884 52
830
83!
832
§33
o
£
8238
839
840
g‘i 4354
0 4356
8:3 0033&2
e
45 .an?B
846 004400
847 00NM02
848
B49 004404
850 004406
géé ngqlq
4416
853
Bcy
cs
)
8E7
gcg
859
860
8tl
862
B63
864 004420
865 004426
Beb 004430
867
oLE
BET9 DON44M
870 0DO4Y446
871 004450
B72 004452
873 004454
74 DO4460
75 004462
B7&
B;?
79 0O0NM70
880 D04476
281 004S00

000C00

s

05004
12703

00S403
032765

886207

032765
001406
goo112

004444
005403

00177
004470

032765
001362
0oolle

175416

000024
000100

00c100

0030100

Coo100

014250
174314

000o10C

0000eH
000024

0C0024

000024

000024

TIMERR: TYPE,E.TIMOV

SCOPE SUBROUTINE

HALT

BSR ?2,CKSHR ;CHECK FOR CNTL G

.SBTTL TIMER SUBROUTINES

332“&9&5"5 }g 8 SRESNISEDT¥EET65 ILLA OguggLLRI?Y IS MONITORED

i THE ROUTINE 1S EXITED WHEN THE OSCILLATOR POLARITY CHANGES WITH R3
éET T0 }NRICQTE TH§ HgLRRITY OF THE OSCILLATCR.

RETURNS 23 SEE TO INDICATE LAST POLARITY (+24/-24=0/1)
TIMON: CLR ; ;CLEAR TIME COUNT
MOV lEﬂ R3 :SET POLARITY TQ 'O’ STATE

BRRNCH IF POLARITY IS 'O’
;WAIT FOR OSCILLATOR TO RETURN

BIT 5056 MR(RS)
1§: BEY :éSC,HR(RS)

BNE

BR 4$
cs: NEG R3 ;NEGATE PREV POLARITY INDICATOR
38: BIT #0SC,MR(RS) NRIT FQR O$CILLRTOR TO RETURN

.« M A , o R
; SUBROUTINE TO COUNT TIME . You
TR AR T R
THE LAST STATE THE 0SC
CﬂLL ;R3 IS SET BY TIMON ROUTINE
RE RETURN RDDRESS TO CAL

LER
NOTE THE TIME TO EXECUTE THIS ROUTINE IS VERY CRITICAL. IT MUST BE
;LESS THAN 40 US.

:ENTER HERE VIR JMP TIHER(RS) WHEN R3= -24 (PREV STATE=1)

tIMERL: BIT 80SC,MR(RS) BRANCH IF CURRENT STATE IS '0°
BEQ TIMER :GO INCREMENT TIME
IMP (R2) {RETURN TO TEST
.=TIMER1+24

TIMER: NEG R3 :NEGRTE PREV STATE INDICATOR

INC RY © ;INCREMENT 'TICK' COUNT
BMI TIMERR :BRANCH ON OVERFLOMW
JMP (R2) :RETURN TO TEST

s TYPE 'TIMER OVERFLOHED

HLT :REPORT HARDWARE ERROR
NP 2SCPADR !RETURN TO BEGINNING OF TEST
NTER H ﬁT C%g‘J:P R(R3) WHEN R3=+24 (PREV STAT
$ENERR. BTG VIR DE. ARTEES ~"SBRANCH I AIRRERT sTa
BNE TIMER
IMP (R2) .

SEG 0087
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DZTUGA.P11  CB-DEC-76 12:38 TIMER SUBROUTINES
883 :SUBROUTINE TO CHECK TIME RECORDED BY SUBTEST.
884 THIS UBROUTINE COMPUTES THE ACTUAL TIME (IN MICROSECONDS) AND CHECKS
= [ T 1% ROCE b Te STSD [ UL B O The
+ )
887 ? "ﬁmé 5 * é AN OUT n OR TYPEOUT RESULTS.
882 THE suanourxnt IS snrsnso WITH:
ggg : 4=TICK COUNT
891 004502 TIMOK:
(1) 004502 004767 176050 JSR PC, . SAVE : SAVE Rscxsrsns on THE STACK
egg oozsgg uxazoo 000070 :83 ﬁﬁénlgo cg; ;%HESPER TICK
ng 884?14 862085 CLR R2' ELEQR ?gENREL;:TERS
o 003515 s 18 gLR R0 R2 ULTIPLY TIME PER TICK
§3§ Bbazs3 BRS80S e A3 BV HER cOlNT
98 004524 005301 DEC R1
895 004526 001374 BNE 18
gg? 004530 (010246 MOV R2,-(SP) :DIVIDE COUNT BY 10.
902 004532 010346 MOV R3,-(SP)
903 004534 012746 000012 MOV 810. .~(SP)
904 004540 004767 000262 JSR PC,DvIDE
£ Be 0Ee o B Elaee RS
90 qEES 115930 00112 MOVB aarsrhu ,RO 2: 5
908 004556 006300 ASL RO
909 004560 006300 ASL RO
910 004562 023760 001012 001416 CMP AATIME, STIMTBL (RO) :CHECK THAT TIME IS WITHIN
911 004570 101004 i 8H] 2% :LIMITS SPECIFIED
912 004572 023760 001012 001420 CMP JSATIME, STIMTBL+2(R0)
913 004600 101001 BHI 38
914 004602 104401 2%: HLT+1 :CALL ERROR ROUTINE
9IS (004604 33:
(1) 004604 004767 175770 JSR PC, .RESTORE ;RESTORE REGISTERS FROM THE STACK
3%9 004610 000207 RTS PC :RETURN
9ig :SUBROUTINE TO CHECK INDIVIDUAL GAP TIMES (PRODUCED BY TSTO21)
919 suanourxue COMPUTES THE ACTUAL TIME (IN MICROSECONDS) AND CHECKS
920 THAT THE GAP TIME RECORDED BY THE SUBTEST (TSTO21) BY COMPARING THE
321 TIHE WITH THE MAX LIMIT (GTIMTBL-GAPTBL(R1)) AND THE MIN LIMIT
922 : (GTIMTBL+2-GAPTBL(R!)).
923 :CALL: MOV mcx coum RY4 :RY CONTAIN TéCK COUNT
824 : MOVB LOCQTION P CONTRINS GAP &
G0 ; JSR GA K
326
1 Rl s ivere PP oatod SAYE AVE REGISTERS ON THE STACK
} C
928 834212 127 0807 ngv §s 357 TIHE 3 S §1 o'
B e Mo = B SELer S ecisrs
&7 9845 BBeRes R R
932 004630 060002 18: ADD RO,R2 sMULTIPLY TICK COUNT
333 88 gaa 8855 3 AD R3 :BY TIME PER TICK
§ 004634 005301 DE Rl

935 00436 001374 BNE 13
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DZTUGR.PL1

001c4s

004644
004654

004732
004732
004736

004740

00S0z22
00504

08-DEC-76 12:38

001402
004767

004767
000207

823784

101373
012602
000207

gogol2
0001Se

poi0le
001120
ooiole
001012
000400
176214

175642

177410
004756

884000

174120

177352
00S014

001114

001572
001574

174054

KO4

09-DEC-76 10:45 FAGE 2-12

TIMER SUBROUTINES

;OIVIDE TIME BY 10.

;DISCARD REMAINDER
:STORE QUOTIENT
sGET_GAP #

sMULTPLY BY

iT0 GET AT TQBLE ENTRY
sCHECK TIME (MAX)

sCHECK TIME (MIN)
:REPORT OUT OF RANGE ERROR
:BRANCH IF TIMES NOT WANTED
; TYPE GAP TIMES

;RESTORE REGISTERS FROM THE STACK
;RETURN TO TEST

;SAVE R2 ON THE STACK
:SET RETURN ADDRESS FOR TIMER

;GO TO TIMER & RETURN VIA R2

;RESTORE R2

;LOAD DELAY TIME (IN US)

;BRANCH IF O DELAY

{TUBY TIMER O
 SEYCRETURN ADDRESSFROM TIMER

;GO TO TIMER 8 RETURN VIA R2

;RESTORE R2

MOV R2,-(SP)
MOV R3 -(5P)
MOV #10. ,=(SP)
JSR PC.DivIDE
ST (SP)+
MOV csp;+ JWATIME
MOVB accnp R3
ASL R3
ASL R3
CMP JBATIME, GTIMTBL(R3)
BHI 2%
CMP JMATIME, GTIMTBL+2(R3)
BHI 3%
2%: HLT+2
BR 1008
3s: BIT #5108, ISUR
BEQ 5005
JSR C, OUTGAP
1008:
ISR PC, .RESTORE
RTS PC
.SBTT DELAY SUBROUTINES
THIS suanour:ne CAUSES A DELAY OF 350 MS.
DELAY: JSR PC, TIMON
MOV Re. -(SP)
w MOV 828, R2
IMP TIMER(R3)
28: BIT #4000, R4
BEQ 18
MOV (SP)+,R2
RTS PC
: THIS SUBROUTINE ALLOWS A CALLER SPECIFIED DELAY (UP TO B&SMS.)
;CALL: MOV DELAY TIME,DELTIM
JSR PC ?ELRYV
bELayy: TET
BEQ 3s
JSR PC TIMON
MOV - gp)
= MOV .es R
IMP TIMER(R3)
23: CMP J8DELTIM,RY
BHI 18
MOV (sp)+ R2
3s: RTS PC

.SBTTL DIVIDE SUBROUTINE
s THIS SUBROUTINE DIVIDES A DOUBLE PRECISION # AND RETURNS THE RESULT
:T0 THE CALLER ON_THE STACK. BOTH DIVIDEND 8 DIVISOR MUST BE POSITIVE.

sCALL: MOV
s MOV

LERST SIGNIFICANT HALF DIVIDEND,-(SP)

#MOST SIGNIFICANT HALF DIVIDEND,-(SP)

SEQ O04e

—_——

=
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DZTUGA.P1l  D8-DEC-76 12:38 DIVIDE SUBROUTINE SEG 00SC
389 : MOV #DIVISOR, - (SP)
499 : JSR PC,DIVIDE
39] * RETURN
992 : (SP)=REMAINDER ON STACK
gga ; 2(SP)=QUOTIENT
% :NOTE: THIS SUBROUTINE DESTROYS PREVIOUS CONTENTS OF RO,R1,R2 & R3.
997 00S026 ousg:g DIVIDE: gLs -(;P) — s SAVE %ggn;?n sxcﬂgT
N0 #
a3 0020 Bigedd oA%s%: v Dhlepy I i3] JIERATION:SR
1000 0OS040 oxsgoo 338862 ﬂ°¥ 1?§§§)kgn :GET MSH DIVIDEND
1805 BBeBdg BABGES e B 1R
iggﬁ oosggs nogsgé gkc 53 :CLEAR ’C’ BIT IN PSW
1 18: ROL . ROTRT MSH DIVIDEND
{2 §§§ g o R aTE e
1007 060203 ADD R2.R3 susrnncr nxvxson FROM MSH DIVIDEND
1008 oososu 103001 BCC 28’ :BRANCH IF DIVIDEND > DIVISOR
1009 005066 010300 MOV R3,R0 : SAVE Rsnnxnoe IN no
1010 00S070 006101 2%: ROL Rl ‘ROTATE L§u 9
1011 005072 005316 : DEC (SP) :DECREMENT 1I Ennrxon COUNT
1012 005074 001370 BNE 13
1013 005076 005726 ST (SP)+ ;POP ITERATION counrsn
1014 835102 5726 ST (SP)+ :POP SIGN CORRECTION
i0ls 005102 O0ID16E 0O0O0DG MOV R1,6(SP) 'PUSH REMATNDER ON STACK
1016 CIS5106 010066 000004 MOV RO 4(SP) :PUSH QUOTIENT ONTO STACK
1017 00S1l2 012616 ; MOV (SP)+, (SP)
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DZTUGA.P11  08-DEC-76 12:38 DIVIDE SUBROUTINE
{853 005114 000207 RTS PC
1021 , .SBTTL DRIVE SUBROUTINES
1855 : SUBROUTINE TO cuscx xr onxvs IS AVAILABLE
i ;CALL: MOVB  DRIVES,DRVNUM :
1058 eETURN: o g ORvAVS NOT AVAILAB -
1 005116 113765 001004 000010 ORVAVA: MOVB aoonenunssse 550 DRIVE & _
1027 005124 032765 040000 000026 BIT #TAP, DT (RS) sCHECK IF TﬂPE UNIT
1059 DOSI3 DO47E7 000D JoR  AC,RHINIT
1030 140 000262 SEV : sSET ’v' TO IND NOT AVAIL
iggé 00S142 000207 18: RTS PC s RETURN .
AV AVAILABLE FOR TEST
185 1 BETUTRES"™ HREEETS TR 1S MBEE R I¥Ta omvun
1035 ; MOVB gknvs 8 SOSLVNUM : PASS SLAVE # Nén SLVNUM
18 : JSR *CALL
B2 pn pov mum pog bee By plSeon 6
1039 005160 032765 002000 000026 BIT #SPR, DT (RS) :BRANCH IF SLAVE PRESENT
1040 005166 001001 BNE 18
1041 005170 000262 SEV :SET 'V’ TO INDICATE NO SLAVE
ig:g 005172 000207 18: RTS PC »
1044 :SUBROUTINE TO INITIALIZE RH CONTROLLER
ig&g :CALL: JSR PC,RHINIT
1047 005174 012765 00004C 000010 RHINIT: MOV #40, CS2(RS)
1048 00S202 113765 001004 000G10 MOVB aookvnun CS2(RS)
1049 005210 0O0S046 CLR -(SP)
1050 00S212 113716 001005 MOVEB  Q¥SLVYNUM, (SP)
1051 005216 012665 000032 MOV (SP)+ TCIRB) :LOAD SLAVE # INTO TC REG
1052 005222 052765 000300 000032 BIS $NORM] 1, TCTRS)
igga 005230 000207 : RTS PC
1085 ;SUBROUTINE TO WAIT FOR DRIVE READY (DRY)
1056 005232 005027 WAITRDY:CLR (PC ;CLEAR WAIT TIMER
i3§7 oosgau ?00900 000012 ?QITTI" nggv (RS) | :WAIT FOR READY TO SET
105 382233 1304 : M 2&‘
1060 005244 005267 177764 INC WAITTIM : INCREMENT WAIT TIMER
106l 005250 001372 BNE 18 :BRANCH IF TIME HAS NOT EXPIRED
1062 005252 (00OOO4 014275 | TYPE,E. rxnexp s TYPE ’TIME EXPIRED WAITING FOR RDY'
1063 gggggg 000425 BR 935 : TAKE ERROR EXIT
1064 032765 002000 000012 2%: BIT $EOT,DS(RS) :CHECK FOR END OF TAPE
1065 005266 001415 BEQ 38 :BRANCH IF NO EOT
1067 D0ES74 000004 Oiaes RFE R TYPE 'END OF TAPE’
88?300 883924 863532 JSR 3c REWIND Reufno SLAVE
KON — B R SR et on R0
ol —— - s Ul
107 805 0 000404 . BR 994 : TAKE ERROR EXIT
1073 (005322 032765 040000 0O0OCl12 38: BIT 8ERR, DS(RS) :CHECK ERROR EXIT

e ———————— - ——— — e a e .

SEG 00S!

o ——
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1879
1080

08-DEC-76 12:38

DRIVE SUBROUTINES

sSUBROUTINE TO REWIND A UNTT (DRIVE/SLAVE COMBINATION)
;CALL MOVB  DRIVE #,a8URVNUM

SEG 00s2

W — . — -
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DZTUGA.P11  08-DEC-76 12:38 DRIVE SUBROUTINES SEG 00SY
1084 : MOVBE  SLAVE #,3%SLVNUM
1085 : JSR PC, .REWIND
1086 ! SUBROUTINE RETURNS TO CALLER WITH SELECTED SLAVE AT "BOT’, & 'V’ SET IF
1087 : :AN ERROR OCCURS.

o8s : |
iDSQ 00S33% 004767 177632 .REWIND:JSR PC,RHINIT ; INITIALIZE CONTROLLER
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DZTUGA.P11  08-DEC-76 12:38 DRIVE SUBROUTINES SEQ 00sS
1093 005342 004367 000206 JSR R3, TMCMD ;GO _TO TM COMMAND SUBROUTINE
o B R 3 RO e
1096 oosagg 38883% CWORD O s FRAME COUNT (NOT USED)
i097 005354 000006 .WORD  RWD :REWIND COMMAND
1098 005356 00S215 INC (RS) +SET 'GO’ BIT
1099 005360 032765 000002 000012 1S: BIT #B80T, DS(RS) :BRANCH IF 'BOT® SET
1100 005366 001005 BNE 2%

1101 00S370 032765 040000 000012 BIT 8ERR, DS(RS) : CHECK ERROR BIT

1102 005376 001006 BNE 99§ :BRANCH IF ERROR BIT SET

{%ga 00S400 000767 BR 1%

1105 00S402 032765 020000 000012 2%: BIT $PIP,DS(RS) WAIT FOR TAPE MOTION TO STOP
1106 005410 001374 BNE 2§

1107 005412 000401 BR 1008

1108 00S414 000262 99§:  SEV

;{93 00S416 000207 1008: RTS PC

1111 :SUBROUTINE TO WRITE 25&. WORD RECORD

iiig :CALL: JSR PC,WRITE

1114 00S420 004367 000130 WRITE: JSR R3, TMCMD :G0 TO TM COMMAND SUBROUTINE
1115 00S424 015702 _WORD  WTBUF :BUS ADDRESS

1116 00S42e 177600 -WORD  WRDCNT *WORD COUN

1117 005430 177400 .WORD  FRMCNT :FRAME COUNT

1118 00S432 000060 .WORD  WFWD :WRITE FORWARD CCMMAND

iiég 00S434 000207 RTS PC ‘

1121 : SUBROUTINE TO READ A 256. WORD RECORD.

iisg :CALL: JSR PC, READ

1124 005436 004337 005554 RERD: JSR R3, 28 TMCMD .
1125 005442 015702 _WORD  RDBUF :ADDRESS OF READ BUFFER

1126 0O0S444 177600 .MORD  WRDCNT :2'S COMPLEMENT OF WORD COUNT
1127 00S446 177400 .MORD  FRMCNT :2'S COMPLEMENT OF FRAME COUNT
1128 005450 000070 .WORD RDFWD :READ FORWARD COMMAND

iigg 008452 000207 RTS PC

1131 :SUBROUTINE TO INITIATE READ REVERSE COMMAND

%igg :CALL: JSR PC, REVRD

1134 00S4S4 004367 000074 REVRD: JSR R3, TMCMD

1135 005460 016302 _WORD  RDBUF+256. :ADDRESS OF READ REVERSE BUFFER
1136 005462 177600 .uonB WROCNT ;s's COMPLEMENT OF WORD COUNT
1137 005464 177400 "WORD  FRMCNT :2'S COMPLEMENT OF FRAME COUNT
1138 005466 000076 .WORD  RDREV :READ REVERSE COMMAND

iiag 00S470 000207 RTS PC

1141 -SUBROUTINE TO SPACE FORWARD 1 RECORD

1142 00S472 012765 177777 000006 FWDSPC: MOV #-1 FC(RS) :LOAD RECORD COUNT

1i43 00SS00 012715 000031 MOV #SPLFLD+1, (RS) :LOAD COMMAND

1144 008504 004767 177522 JSR PC,WAITRDY ‘WAIT FOR RERDY

ii:g 00SS10 000207 RTS PC s RETURN

1147 -SUBROUTINE TO WRITE A RECORD AND BACK SPACE OVER THE RECORD.

1148 [0SS12 0QON767 177702 URT.BK: JSR PC,WRITE :WRITE THE RECORD
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00SS16
005520
00SS5e4
00SS26
00SS34
00SS40
0CSS44
00SS46
00sss2

00SSSH
005560
00SSE4
00S570
00s572

00SS74

posele

00S716
005722

08-DEC-76

00s215
004767
102412
012765
0le71

00476

102402
004767
000207

000004
000207

177506
177777
000033
177466

177166

0Coo04
000002
000006

000030
001144

177760
000260

000030

177760
000260

000030

177760
000260

000030

177760
000260

001144

000006

EOS

09-DEC-76 10:45 PAGE 10-1

DRIVE SUBROUTINES

INC
JSR
BVS
MOV
MoV
JSR
BVS
18: JSR
cs: RTS

; SUBROUTINE
:CALL: JSR

: " WORD

TMCMD: MOV
MOV
MOV
MOV
RTS

SNPT: MOV SN(RS),R3
MOV 80DIGIYS,RI
SWAB - R3
ROR R3
ROR R3
ROR R3
ROR R3
BIC $177760,R3
BIS $260,R3’
MOVB  R3, (R1)+
MOV SNIRS),R3
SWAB  R3
BIC $177760,R3
BIS $260,R3’
MOVB  R3, (R1)+
MOV SNIRS),R3
ROR R3
ROR R3
ROR R3
ROR R3
BIC $177760,R3
BIS .  #260,R3’
MOVB R3 (R1)+
MOV SNIRS) ,R3
BIC 2177760,R3
BIS $260,R3’
MOVB  R3,(Rl)+

L (RD)

RTS

CLRB
TYPE, ODIGITS
PC

(RS)
PC,WAITRDY
28’

#-1 FC(RS)

#SPLREV+], (RS)

PC, WAITRDY
2%
PC,DELAY
PC

TO LOQD A CgHHﬂND

Bué noon

ko COT 2.0

COMMAND

;SET 'GO" BIT

;LOAD RECORD COUNT
:LORD COMMAND

;WAIT FOR TAPE MOTION TO STCP

S _COMPLEMENT)

LEMENT)

;LOAD BUS RDDRESS
:LOAD WORD COUNT
;LOAD FRAME COUNT
:LOAD COMMAND

s RETURN

; SUBROUTINE TO PRINT TUle SERIAL NUMBER
SR PC,SNPT

;GET FIRST DIGIT

;FILL FIRST DIGIT

;GET SECOND DIGIT

;GET THIRD DIGIT

:GET FOURTH DIGIT

: TYPE_SERIAL NUMBER
RETURN

SEQ 00se

e e e e ——— = ——— - —



DZTUG-R_TMO2-/TUleJ DRIVE FUNCTION TIMER

DZTUGA.P11 08-DEC-76 12:38

005724

00S730
00S734
0CS740
005743
UU
808726
005760
762

00el12

006116

006130
006132

012706

013746
0137
01273

04
004767
004767
013737
01370S

000261

000E7S
012737

000e00

0000Cs
000004
005760
177777

000176
000004
000006
000176

174014
881154

1121
001122

17307

013330
013377
175374
175154
001116
001010

013716
003eSC

0000CH
173024

173010

001000

000CO4

0CO00B

gol010

002004

MACY1l 27(1006)
DRIVE SUBROUTINES

INIT:
SUSWR:

618:
623 :

64%:

cs:

4g:
Ss:

;ROUTINESYO CHECK IF CONTROLLER (RH11) IS AVAILARBLE

£3:

EC

3

BCC
TYPE,E. N
BR

MOV

FOS

09-DEC-76 10:45 PRGE 10-2

.SBTTL PROGRAM INITIALIZATION
MOV $STKPTR, SP :SET STACK PTR
MOV 2%6,-(SP) :SAVE VECTORS
MOV sy’ -(SP)
MOV 8618, 8y :SET UP FOR TIMEOUT
CEE g-x,bsun : REFERENCE HARDWARE SWITCH REGISTER
R 3
CMP (SP)+. (SP)+ :ADJUST STACK
MOV #SWrEQ, SWR :POINT TO SOFTWARE SWITCH REG
MOV (SP)+,d#4 tRESTORE VECTORS
MOV (SP)+ 286
CMP #SWREG, J4SUR
BNE 64$
JSR PC,CNTLY
CLR snﬁncr%c :CLEAR PROGRAM FLAG
CLR $ITCN CLEAR ITERATION COUNT
CLRE  J#TSTNUM :SET TEST # O
CLEE ISERFLG :CLEAR ERROR FLAG
L ASFLG *CLERR ASK FLAG
MOV $ERRVEC+2, J4ERRVEC
MOV $RTI, JERRVEC+2 :CHECK IF 'LP’ IS AVAILABLE
CLR 8 INBUF
- TYPE,CRLF
TYPE . M. NAM : TYPE TITLE
TYPE, I.REG :ASK USER TO TYPE CONT BRSE ADRS
JSR PC, . INPUT :GET USER INPUT
ISR PC’ CNVTAO : CONVERT RSCII TO OCTAL
MOV 280CTALD, 34 TMBASE +SET NEW ADDRESS
MOV 28 TMBASE | RS

:SET 'C' IN PSW
(RS) :BRANCH IF CONTROLLER AVAIL

)
CON

INIT
$ERRTRP, 38ERRVEC :SET ERROR TRAP VECTCR

S P —



DZTUG-R TMO2/TUleJ DRIVE FUNCTION TIMER MACY1l 27(100S)
08-DEC-76 12:38

CZTUGR.PL11

1248
1247
1248
1249

o
o
o

i sttt
8 8?8%833$$8$98£5

B0E3eE

00e2370

105037

005300
30308
004767
0127

122710

1414
121027
001001
10 780
112001
042701
112761

000240
000761

00
10573
001403

T

108037

001123
001154
000004

013444
175302
001264
000101
172714

0115M

00004
1772777

00001S
0000S4

177770
177777

001184
000010
0C1004

005116
013763

001154
001123

00l1zH

cClliz3

001154

014015

GOS

PROGRAM INITIALIZATION

09-DEC-76 10:45 PAGE 10-3

SEQ J0sSe

;CLEAR ERROR FLAG

:ROUTINE TO GET EHEEFDEIV‘S USER DESIRES TO TEST

ORIVES: CLRB

MOV ODRVTBL Rl nnnx n%t oarves AS NCT TO
MOV 4, RO 0' INDICATES
18: CLR cnl)+ THRT A onxve 15 NCT TG BE
ogc ng : TESTED
o¥Be. 1. 0RVS
JSR PC, . INPUT :GET USER IMPUT
MOV INBUF , RO
CMPB  #'A, (RD) AN 'R’ SPECIFIES ALL
BNE 3 :DRIVES TO BE TESTED
MOVB  SP,PRGFLG :SET FLAG TO IND ALL DRIVES
MOV uokvraL Rl nnnx ALL DRIVES TO BE TESTED
MOV RO *~1" INDICATES THAT A DRIVE
2%: MOV a-i (R1)+ xs T0 BE TESTED
BN 5
BR CHKDRV :GO CHECK DRIVE AVAILABILITY
égsr ussg SgLECTEg nnrgcs AND MARK EACH DRIVE SELECTED TO BE TESTED
BEQ cuxbnv
CMPB  (RO), %', :CHECK IF ’COMMA’
BNE 4§ J
ST (RQ)+ :STEP PTR PAST 'COMMA’
4§: MOV (RO)+.RI
BIC $177770,R1
MOVE  #-1,DRVIBL(RI)
NOP .
BR 33 _
-ASCERTAIN THAT DRIVES (TMD2'S) SPECIFIED ARE AVAILABLE
CHKDRV: CLR RO :A 0/-1 INDICATES_THAT THE_
18: TST8  DRVTBL(RO} oax's 1S NOT/IS TC BE TESTED
BNE 35
2%: INC RO
CMPBE  #8.,RO
BNE 18
BR 4§
B/ N BC JeDRVAVA (UK 1F BURfLS
# l
BVC 28’ "YTBIT SET Ino?tnrss NOT AVAIL
TYPE, E.NDRV
MOVE'  DIGTRB(RO),3J%E.NAVA :SET DRIVE 8 IN MESSAGE
TYPE,E.NAVA
MOVE' ~ SP,a@sERFLG :SET 'ERROR’ FLAG
CLRBE  DRUTBL(RO) s MARK onxvs unnvannaLE
BR 2% :CHECK NEXT DRIVE
4§: TSTE  @#ERFLG 1G0 GET SLAVES IF NO ERROR
BEG SLAVES
TSTB  @#PRGFLG ;ASK USER_TQ RETYPE DRIVES IF
BEQ DRIVES t"ALL* NOT SPECIFIED

:ROUTINE TO GET S;QVESG(TUIB S) USER DESIRES TO TEST

8LAVES: CLRB  J8ERF

:CLEAR "ERROR" FLAG



HOS

0ZTUG-R TMO2/TUleJ DRIVE FUNCTION TIMER MACY1l 27(1006) 09-DEC-76 10:4S FAGE 10-4

DZTUGAR.P11  08-DEC-7& 12:38 PROGRAM INITIALIZATION
1302 006374 012701 00116M MOV #SLVTBL,R! nnnx ALL SLAVES (B4.) AS NCT
1303 00B400 012700 000040 MOV #32. ,RO 0 BE TESTED.A O INDICATES THAT
1304 006404 005021 18: CLR (R1)+ n DRIVE'S SLAVE IS NOT TO BE
1305 0064 5300 DEC RO s TESTED
1306 00641 1375 BNE 1§

1307 006412 005000 CLR RO :RO = DRIVE # FOR SLAVES

1308 006414 012701 0O0L16M MOV #SLVTBL,R1 :R1 POINTS TO DRIVE'S SLAVE

1309 006420 105760 001154 2§: TSTB  DRVTBL(RO) :IF DRIVE IS TO BE TESTED

GBS R awe w5 B el T o e

1312 006432 835200 INC RO :SLAVES AND INCREMENT DRIVE #

1313 006434 122700 000010 CMPB  #8.,RO :CHECK ALL DRIVES

1314 006440 001367 BNE 2% :AND WHEN ALL DRIVES CHECKED

{gig 442 000454 BR CHKSLV 1GO CHECK SLAVE AVAILABILITY

i317 006:44 68573? 001124 48: gaga J%PRGFLG ggnccn IF USER SELECTED ALL

1318 B0tdes T9A0E% 1723ee HOVB RO, DRVNUM i QRTVBRIVE »

iae? 005:53 118333 8”5%85 013525 qggg . SDI&TRB(RQ) 3%1.DRY :PREPARE USER ACTION MESSAGE
()] ]

1352 8324 0 iﬁq727 1%5000 ISR Ec INPUT :GET USER INPUT

1359 Oooon 1aooos Bosee v, e -BEENEL“:E°UEEE“oéEEULeT WENT

1325 (006504 601015 BNE 7% STALL" SLAVES

1326 006506 110637 001124 MOVE  SP,#PRGFLG :SET 'ALL’ INDICATOR

1337 006512 012701 001164 5§: MOV #S(VTBL,RI :MARK ALL SLAVES FOR ALL

1328 006516 012700 000040 MOV #32. RO’ :DRIVES AS TO BE TESTED

1329 006522 012721 177777 &s: MOV s-1,lR1)+

1330 006526 005300 DEC RO

1331 006530 001374 BNE

1332 006532 105737 00ll24 1518 acpncrLc :BRANCH IF ALL WAS SELECTED

igga 006536 001016 BNE CHKSLV

§§35 uogszg é%f;éﬂ 000015 78: ggga gga,(na) 857 Essn SELECTED SLAVES FOR

1339 835245 121327 0000SY CMPB (R3),o’, :STEP PTR PAST 'COMMA’

1338 006552 001001 BNE 8%

1339 (006SSY 105723 TSTB  (R3)+ e g

1340 006556 112304 8s: MOVB  (R3)+,R4 :AND MARK SELECED SLAVE

1341 006560 042704 177770 BIC 8177770, R4 :AS TO BE TESTED

1342 0OBSE4 060104 ADD R1,RY4

1242 006See 112714 177777 rove -1, (R¥)

igzg 006572 (000762 BR 73

1346 ;ASCERTAIN THAT SLAVES (TU16’S) SELECTED ARE AVAILABLE

1347 006574 005000 EHKSLV: CLR RO o WILL conrnxn THE DRIVE &

1348 (00BS? Sosogx CLR Rl AND RI THE SLAV

iR i BT R O T FaltulR ek T8

135] 006610 501039 BNE 3% :3 AVAILABLE FOR TEST

1352 006612 005200 2%: INC RO : INCREMENT DRIVE #

1353 0066IN 062702 000010 ADD $8. ,R2 :STEP SLAVE PTR TO NEXT DRIVE'S

1354 006620 022700 00001C CHP #8. RO :SLAVES. BRANCH TO 1§ IF NOT ALL

1355 006624 001367 BNE 1§ :DRIVES CHECKED OTHERWISE EXIT

1356 CCek2d 000434 ER 78



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

DZTUGA.PL!

1358
1359
1360
1361
1362
1363
1364
1365
1366
1367
1368

1

1353 80ce
%3§§
147
%374
1378
1377
1378
1379
1380
1381

1382
1383

62
Obbbb

670
&
ll&;lg
Boe71e
006720
006724
006726

006732
006734

006742
006746
006752
006760

0CE764
00E770

08-DEC-76 12:38

110637
bB3%45

105737
001403
105737
001616
012737

108037

113700
113701

00oc10

001004
00100S
00s144

i

001123

001123
001124
003650

001004
00100S
001164
001125
001004
0C100s

814005
14015

000004

001006

105

PROGRAM INITIALIZATION

#E . NAVA

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

;SET SLAVE &
; BRANCH_IF DR VE'S SLAVE IS SEL-
ECTED FOR S

TEP g‘ﬂ Tg NEXT SLRVE
;G0 TO 4§ IF ALL SLAVES NOT

OTHERH?SE GO TO 2§ ABCVE
;PASS DRIVE 3 SLAVE &
QND CHECK IF AVAILABLE

BIT SET ON RETURN IND-
IERTE&EERROR PREPARE ERROR

; SET ERROR INDICATOR
8t§QR SLAVE TABLE ENTRY
SLAVE

;BRANCH IF NC ERROR

;BRANCH IF NOT 'ALL’
:ASK USER TO RETYPE SLAVES

; SCAN DIgE gND S%ﬂgEv;SBLE FOR DRIVE/SLAVE COMBINATION TO TEST

3§: CLR Rl
43: 1STB  (R2)
BNE A
5§: inc Rl
NC
CMP na ,R1
S
2
B3: MOVB RO, 2#DRVNUM
MOVEB  R1.a#SLVNUM
geg PC J¥SLVAVA
MOV 8 cTn (RO), 3%E . DRV
MOV c RB(RI)
TYPE,E.NSL
MOVE' SP JERELG
EkRB (R2)
ss
7%: TSTB  MERFLG
BEQ 1008%
TSTB  9#PRGFLG
BEQ SLAVES
1008: MOV SERRTRP, 28ERRVEC
CLRB  @#SLV
MOV ISLVTBL aaSLVPTR
CLRE  JSUNTFND
BEGIN: MOVE  @8DRVYNUM,RO

MOVB J#SLYNUM,R1

;SET DRIVE AND SLRVE & C

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

1GET DRIVE l
:ANC SLAVE



0ZTUG-A TMO2/TUl6J DRIVE FUNCTION TIMER MACY1l 27(1006)

OZTUGA.P11

1
1330
139%
4397
1398
1399
I
1401

007000
007004
037818
007014

7082
007024
007038

007034

00746

007044
007046
0070S0
007052
007056

08-DEC-76 12:38

0137
208785
001011
063702
00S200
2700
1366
000137

105712
001007
00s202
005;81
122701
001371

005001
000761

001006
001154

000010
oooolc
012732

000010

[ am ]
00
> b

[on [ ]

JOS

09-DEC-76 10:45 PRGE 12

PROGRAM INITIALIZATION

18:

cs:

38:

43:

MoV
TSTB
BNE

ghR
D
INC
MP
NE
JMP
TSTB
BNE
INC
INC
CMPB
BNE

CLR
BR

MOVB
MCVB

J#SLVPTR, R2 ;GET SLAVE PTR

g§VTBL(R0) :BRANCH IF DRIVE AVAIL TO TEST
R CL AR

ué.,na Eb P?ﬂ TO NEXT DRIVE'S
RO SLRVES AND Iucnznsnr DRIVE
cg.,nn Eﬂgr TEST IF AL svg

1 CKE ornenux E CONTINUE
JSEND :SCAN FOR NEXT *UNIT’

(R2) :BRANCH IF SLAVE ON DRIVE IS
4 :AVAILABLE THERWISE STEP

R2 :PTR TO NEXT Sanz

RI ,mcnerc g LAV vE

$8. ,RI UNTIL ALL SLAVES CHECKED

3 ‘WHEN ALL SLAVES CHECKED

Rl :SET SLAVE # 0

2% :AND CONTINUE SCAN

SP, 38UNTFND ; INDICATE THAT A 'UNIT' IS FOUND
RO, 98DRVNUM :SET DRIVE 3

SEQ CCe!l



DZTUG-A TMO2/TUlJ DRIVE FUNCTION TIMER MACY1l 27(1006)
PROGRAM INITIALIZATION

DZTUGA.P11

i4
1453
1421
i
&
b
1425
14
142
1428
1429
1430
1431
1432

i
007072

007100

007210
007216

b16e%
105737

00
11 67

001362
111337

052737
e
11213?
2737
2765
1403
i
' !
g
000004
012737
010500
062700
010S01
86 70
1270
105737

001402
000137

08-DEC-76 12:38

31008

001130
000001
0011le4
013565
174352
001264
0000e0
000061

0011e4

01127
815655
174310
001264
000060
000061
001127

000100
014346

1135
010500

000067

007336
000006
00012
04444
001124

012784

172022

177560
814525
14540
14543
00026

014543

001002

KOS

09-DEC-76 10:45 PRGE 16

MOVE  Rl,3#SLVNUM :SET SLAVE #
MOV R2. J¥SLVPTR :SAVE SLAVE PTR
5%: TSTE  @¥ASFLG
BNE 7$
MOVB  #1,ASFLG
CLRB  J¥PRGFLG : CLEARR PROGRAM INDICATOR
: TYPE 1.SKEMW : ASK usencér ugsunuﬂg T0 RUN SKEW TESTS
JSR PC, . INPUT
MOV uhaur R3 :GET REPLY
ggzs g;n (RY) :BRANCH IF 'NO’ (0)
CMPB  #’1,(R3) cuscx IF "YES' (1)
BNE 5§ THER so ASK AGAIN
MOVB (na),aspncrLc INDICA
BR 78
BS: R #NRZF :CLEAR NRZ ATOR
" ?L E N LG !EEK USER xl"gﬁfvs Rz oy
PC, . INPUT
nov #INBUF ,R3 :GET REPLY
ggsa ;;o (R3) :BRANCH IF ’'NO’ (0)
CHPB  #°1,(R3) :CHECK IF 'YES' (1)
BNE &S :ASK AGAIN IF NEITHER
- MOVB  (R3),3#NRZFLG ;SET INDICATOR
TYPHDR: BIS #100, J¥TKS :SET KEYBOARD IE BIT
TYPE,L.HDRL
novg DIGTAB(RO),34L.DRV :SET DRIVE
DIGTAB(RI) aaL SLV AND SLAVE #
?m sem#s :GET SLAVES CHANNEL TYPE
geo ucn? DT(RS)
- MOVB w JsL. CHAN :SET 7 CHANNEL

TEPE oL, HOR2'

JSR PC, SNPT
TYPE,L.HDR3

MOV $TSTOO01, J¥SCPADR
MOV RS. RO

ADD sFC,RO

MOV RS hl

ADD 805, R

MOV ITIHER.RB

TSTB  24PRGFLG

BEQ 157001

INP JUSKEWTST

;GO PRINT SERIAL NUMBER

;SET *SCOPE’ ADDRESS FOR FIRST TEST
;RO CONTARINS ADDRESS OF FC REG
;R1_CONTRINS ADDRESS OF DS REG

:SET JUMP ADDRESS TO TIMER
:BRANCH IF NOT SKEW TESTS

SEG OQez2

-— -



DZTUG-AR_ TMO2-/TUlbJ DRIVE FUNCTION TIMER MACY1l 27(1006)
START OF TESTS

DZTUGR.P11

1469
1470
1471
1472

1476
. 44
478
L1

14gd

1481

1482

742

743
007434
007440
007444

007446
007452
007454

007460
007464
007466
007472

007474
007476

007500
007506
007512
007514
007516

007520
007524

08-DEC-76

112737
85785
102420
BB47E7

00s215

203052

000163

112737
004767
012702

804767
05215
005765

100002
000163

004767
102403
004767
000401

104400
104000

112737
004767
00s215

005710
001404
032711
001017

12:38

000001
TE%ES
178928

0coo32
004444
175624
175066

000002
175764
007446
174710
000032
004444
175546

175010

000003
175706

040000

0011e2

ooll22

001122

SBTTL START OF TESTS

LOS

09-DEC-76 10:45 PAGE 16-1

TH?S ?EAT WILL ﬁER‘HﬂE SCCELERHTION DELAY REGUIRED TO
sMOVE THE TAPE APPROXIMATELY SEVEN (7) INCHES FORWARD
;FROM DEAD STOP BEFORE STARTING TO TRANSFER DATA.

; THIS TEST MEASURES TIME FROM 'GO’=1 TO "ARCCL’=0.

tsT001: Move

1%
BvS

JeR

INC

18: TST
BPL
JMP

2s: JSR
BVS
JSR
BR

99%: HLT

1008: SCOPE

#1,38TSTNUM

a&‘ B0
BE WRITE

cnéx
TC(RS)
1gR
TIMER(R3)
PC, WAITRDY
934

PC, TIMOK
1008

; TEST 002 - WRITE START
: THIS TST MEASURES TIME FROM 'GO'=1 TO *ACCL’=0.

tsTo02: "Move
JSR

MOV
JSR
INC

18: TST
BPL
JMP

2s: JSR
BVS
JSR
BR

99%: HLT
1008: SCOPE

82, I8 TSTNUM
PC WRITE
21§ R2

PC, tIMON

(RS)

TC(RS)
2s
TIMER(R3)
PC, WATTRDY

39
PC, TIMOK
1008

; TEST 003- WRITE SHUTDOWN
:THIS TEST MEASURES TIME FROM 'FC REG'=0 T0 ’SNDN"I

¥sT003: Move
ISR
INC

18: TST
BEQ
BIT
BNE

§3, J8TSTNUM
PC

' WRITE
(RS)

(RO)

es

#ERR, (R1)
938

;SET TEST &

EEHIRETERN EC FROM TIMER

BRQNCH IF ERROR ON REWIND

?URN ;Y;EHRBTE COMMAND

SET 'GO’ BIT

;BRANCH WHEN 'ACCL’'=0

;GO TC TIMER & RETURN VIR R2
;WAIT FOR CEHMRND TO FINISH

:BRANCH IF
;G0 CHECK TIME

;SET_TEST # 2
s INITIATE HRITE COMMAND
SET RETURN PC FROM TIMER

;SET GO’ BIT

:BRANCH WHEN *ACCL’=0

;GO TO TIMER 8 RETURN VIR R2
L

RROR
180 CHECK TIME RECORDED
sEXIT VIR SCOPE

; REPCRT ERROR

;SET
INITIRTE HRITE COMMANC
:SET 'GO’ BIT

;BRANCH WHEN WRITING FINISHED
;MONITOR ERROR BIT

SEG 0082



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

CZTUGA.P11

08-DEC-76 12:38

1524 007526
1525

1526 007530
g
= B
i s
1532 007550
1533 007554

007556
007562

1536 007SB4
1537 007566

1545 007604

007606
007610

1548 007614
1549 007616

1551 007620
1 007!

007626
1S54 007632

bt

1555 007634

1557 (QO7¢
1559 882335
L/
7;-,50

7652

007b

36

44

07664

1566 007670

1S68 007672
1569 007674

1573 007676

007704

(1) 007710
1575 007712

1576 007716

000772

8047
032711

0007

004767
102403
004767
000401

104400
104000

112737
004767
00sz215

005710

0cg77e
032711

001004
032711

104400
104000

112737

004767
012702

174620
000020
004444
175456
174720

000004
175616

040000

000020
040000

174512
000020
004444
175350
174612

00000S
175426

175520
007730

START OF TESTS

BR
2s: on
ngv
38: BIT
b3
4g: JSR
BVS
JSR
BR
99%: HLT
100%8: SCOPE

; TEST 004 - WRITE SETTLEDOWN

MOS

09-DEC-76 10:4S5 PAGE 16-2

1%

PE T%HON
usbuu (R1)
i
TIMER(R3)

PC‘RRITRDY

99
PC, TIMOK
1008

LHRD RETURN PC FROM TIMER
;BRANCH WHEN DS <SDWN> SETS

;G0 TO TIMER & RETURN VIA R2
;MAIT FOR READY

;GO CHECK TIME RECORDED
:REPORT ERROR

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

oo1122 ‘Ystoo4: move
JSR

INC

18: ST

BEQ

BIT

BNE
BR

2s: BIT
BNE
BIT
BNE
BR

3%:
JSR
MOV
IT
EQ
JMP

S3: JSR
BVS
JSR
BR

99%: HLT
1008: SCOPE

#4,d8TSTNUM

PC’ WRITE
(RS)

(RD)

c$

#ERR, (R1)
99%

1%

#SOUWN, (R1)
3%

#ERR, (R1)
99%

cs

PC, TIMON
PC,R2
sibuu (R1)
5
TIMER(R3)
PCtNRITRDY

99
PC, TIMOK
1008

; TEST 00S5_- READ FROM BOT

:THIS TEST MEASURES TIME FROM *GO'=1 TO
#5, 38 TSTNUM
PC, .REWIND

oo1122 ¥sT00S: MOVB
JSR

BVS
JSR
MOV

998"

PC,READ

818, R2

;SET GO’ BIT
;BRANCH WHEN WRITING FINISHED
; CHECK ERROR BIT

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

; TURN _TIMER ON
:SET RETURN PC FROM TIMER
:BRANCH WHEN SWDN CLEARS

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

*ACCL'=0.

;SET_TEST 85

;REWIND SLAVE

iBRANCH IF ERROR ON REWIND

:SET RETURN PC FROM TIMER

SEG COeH4




NOS

DZTUG-R THOE/TUI&J DRIVE FUNCTION TIMER MACY1l 27(1006) 09-DEC-76 10:4S PAGE 16-3

DZTUGR.P11  0B8-DEC-76 12:38 START OF TESTS SEG 00&S
1577 007722 004767 174426 ISR PC, TIMON :TURN TIMER on
1578 0077¢6 00s2lS s INN (RS ;SET "GO’ BIT
1580 007730 005765 000032 18: ST TC(RS) :BRANCH WHEN 'ACCL' RESETS
1581 007734 100002 BPL 2%
iégg 007736 000163 OOY444 IMP TIMER(R3) ;GO TO TIMER & RETURN VIA R2
isaq uo;;:a uoqzav 175264 2%: an PC‘HQITRDY usggc:on nsnovn
1§EE 8877 68578; 174526 ?sﬁ 33 TIMOK t CHECK RE 05 8 TIME
}ggg 007754 000401 BR 1008
1589 007756 104400 99%:  HLT
igg? 007760 104000 1008: SCOPE
1
1?33 ?s QEST MEE R§SQ¢1n£ FROM 'GO’=1 TO 'ACCL’=0.
1594 Q07762 112737 000006 001122 fsrons MOVE  #b,a#TSTNUM :SET TEST #6
1595 007770 004767 175516 SR 3 WRT.BK :WRITE A RECORD & BACK SPACE
i? 007774 aq?; évg 3 $
007776 47 175434 S C,RERD
1598 010002 012702 010014 MOV 81§ R2 ;SET RETURN PC FROM TIMER
1599 810003 004767 174342 JSR PC, TIMON ; TURN TIMER o
1289 10012 00s215 INC (RS) 'SET 'G0’ BIT
1602 010014 005765 000032 18: ST TC(RS) :BRANCH WHEN ’ACCL® RESETS
1603 310020 100002 BPL 2%
iggg 10022 000163 004444 IMP TIMER(R3) :GO TO TIMER & RETURN VIR R2
1606 010026 004767 175200 2§: JSR PC,WAITRDY
1607 ‘010032 102403 BVS 99§
1608 010034 004767 174442 JSR PC, TIMOK
iggg 010040 000401 BR 1008
1611 010042 104400 | Q9§:  HLT
{gig 010044 104000 1008: SCOPE
1614 ¢ s TEST 007 - READ SHUTDOKN
1615 *THIS TEST MEASURES TIME FROM 'FC REG’'=FRAME COUNT TO "SWON’=1.
1616 010046 112737 000007 001122 %STOD7: MOVB . #7,a3TSTNUM :SET TEST &
1617 010054 004767 175432 JSR PC’ WRT.BK ‘WRITE R nscono 8 BACK SPACE
1513 010060 102430 BY 99§ :BRANCH IF ERROR
1619 010062 004767 175350 IS PC,RERD
igg? 010066 00S215 INC (RS) :SET 'GO’ BIT
1 10070 - 0227 4 : -FRMCNT, (RO) ;WAIT FOR FRAME COUNT TO
1253, 815353 gsa j - o EES 35 v . = # OF FRAMES un??rsn
1624 - 010076 032711 040000 BIT 8ERR, (R1) normoa ERROR BIT
1625 810102 001017 BNE 99g
isas 10104 000771 BR i$ .
1?%% DI0I0F 0047E7 174242 % yer . pe,TIMON TURN TIMER ON
oo i T B e
123? 818150 83?005 8NE b

o ——

0 —— - ——

- —————— - ——————— —— c—
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16 0i0lee
1635
1634 010126
1635 010132
i63% 818134
637 010140
1638
1639 010142
1640 010144
1641
1642
1643
1644 010146
1645 818154
1e4e 010160
1647 010164
1648 010166
1649 010172
1650
1651 010174
1652 010176
1653 010200
1654 010204
1655 010206
1656
1657 010210
1658 010214
1659 010216
1660 010222
1661 010224
1662
1663 010226
(1) 010226
1664 010232
1665 010240
1666 0Ol0e242
1667
1668 010246
1669 010252
1670 010254
1671 010260
1672
1673 010262
1674 010264
1675
1676
1677
1678
1679 010266
1680 010274
1681 010300
1682 010304
1683 010306
leg4 010312
1685 010314
1686 010320
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000163

004767
102403
004767
000401

104400
104000

112737

004767
032765
p01402
000163

004767

104400
104000

112737
012702
004767
00s215
004767
102422
004767
004787

00444y
175100
174342

000010
0.0232
175326

175244

040000

000020
040000

1741ce
000020

004444
174760
174222

000011
010332
1758114

174720

174420
175130

BO6 i
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START OF TESTS

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

38: JSR PC, WRITRDY
BVS 99
gan PC, TIMOK

1008 %
99§ ! s REPORT ERROR
1008: SCOPE
;TEST 010 - READ SETTLEDOWN
:THIS TEST MEASUREC TIME FROM "SWDN’=1 TO ’SWDN’=0.
oo1122 ¥STO10: MOVB %10, 38TSTNUM :SET TEST #10

MOV 34’ ng :SET RETURN PC FROM TIMER
gsg PC URT.BK WRITE A RECORD 8 BACK SPACE
JSR PC READ
INC (RS) :SET "GO’ BIT

18: TSTB  (R1) :sWAIT FOR READY
BMI 2% :BRANCH WHEN SET
BIT 8ERR, (R1) :CHECK ERROR BIT
BNE 99§
BR 1%

2%: Eﬁ{ cgoum,(ax) :WAIT FOR ASSERTION OF ’SDWN’
BIT $ERR, (R1) :MONITOR ERROR BIT
BNE 99§
BR 2%

39%:
JSR PC, TIMON : TURN TIMER ON

000012 48: gég #SOWN, DS (RS) :WAIT FOR NEGATION OF SDWN

IMP TIMER(R3) :GO TO TIMER 8 RETURN VIR R2

5§: ISR PC, WAITRDY
BVS 93§
JSR PC, TIMOK
BR 1008

998%:

HLT
100$: SCOPE

TEST 011-RERD REVERSE START
HIS TEST MEASURES TIME FROM °'GO’=1 TO ’ACCL’=0.
001122 151011 MOVB 311 a TSTNUM

MOV :SET nsrunn PC FROM TIMER
JSR PC anxrs unxre RECORD

INC (RS) :SET G0’ BIT

TSR PC WAITRDY

BVS 99

ISR PC, DELAY :WAIT FOR TAPE MOTION TO STOP

JSR PC,REVRD

SEG 0OCee
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1688
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816835
010332
01633

010344

767
1S

005765
00763

004767

35767

000401

104400
104000

112737

104400
104000

12787
12702
004767

00s21s

174024

000032
004444
174662
174124

0coole
010442
175016
174622

175036

000400
040000

173712
000020

004444
174552
174014

000013
010566
174708

174812
174726

COb

START OF TESTS

ISR PC, TIMON
INC (851
18: 187 TC(RS)
S f
IMER(R3)
2s: JSR PC,MAITRDY
T
S TIMOK ‘
BR 1008 N
99§:  HLT "
1008: SCOPE
: TEST D12-READ REVERSE SHUTDOWN
: THIS TEST MEASURES TIME FROM 'FC REG’
oo1i22 ‘tsTOl2: MOVB %12, 38TSTNUM
MOV 3%’ R2
JSR PC,WRITE
5 e
BVS 93§
ISR PC,REVRD
INC (RS)
18: CMP $-FRMCNT, (RO)
BEQ 2%
BIT $ERR, (R1)
BNE 99§
B8R 18
29%:
ISR PC, TIMON
38: BIT sSOWN, (R1}
BNE 4§
IMP TIMER(R3)
4§: ISR PC, WAI TRDY
BVS 994
JSR PC, TIMOK
BR 1008
99%:

HLT
100$: SCOPE
: TEST 013-READ REVERSE SETTLEDOWN

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

BIT
:BRANCH WHEN *ACCL’ = O
;G0 TO TIMER & RETURN VIA R2

; TURN TIMER ON
;SET GO’

; BRANCH IF ERROR

= FRAME COUNT TO 'SDWN'=1.
;SET_RETURN PC FROM TIMER

sWRITE A RECORD
:SET "GO’ BIT

;SET "GO’ BIT
; BRANCH WHEN FRAME COUNT

;= 8 OF RECORD WRITTEN
sMONITOR ERROR BIT IN 'DS’' REG

; TURN TIMER ON
:BRANCH WHEN SDWN SETS

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

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

oo1122 ‘tsTola: ngva o1g agrsrnun
JSR PC ﬁﬂITE
INC  (RS) \
JSR PC WAITRDY
BVS 994

JSR PC,REVRD
INC (RE)

;SET RETURN PC FROM TIMER
sURITE A RECORD
iSET 'GO’ BIT

:SET 'G0* BIT

SEG 2087

———

- e ——
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DZTUGA.P11  08-DEC-78 12:29 START OF TESTS . SEG Ooee
1742
1743 010530 105711 18: 1STBE  (R1) : BRANCH WHEN
1744 010532 100404 BMI 2 :READY SETS
1745 010534 032711 040000 8IT - 8ERR, (R1)
i746 010540 001025 BNE 99§
i;:g 010542 000772 BR 18
1749 010544 032711 000020 2%: BIT #SDWN, (R1)
1750 010550 001004 . BNE 3§
1751 010552 032711 040000 BIT $ERR, (R1)
1752 010556 001016 BNE 99§
i;ga 010560 000771 BR 2%
1755 010562 3%:
(1) 010562 004767 173566 JSR PC, TIMON : TURN TIMER ON
1756 010566 032711 000020 4§: BIT #SOWN, (R1) :BRANCH WHEN SWON = 0
1757 010572 001402 BEQ 53
i;gg 010574 000:63 OO444Y JMP TIMER(R3) :GO TO TIMER & RETURN VIA R2
1760 010600 004767 174426 5%: JSR PC, WAITRDY :WAIT FOR READY
1761 010604 102403 BVS 994
1762 010606 004767 173670 ISR PC, TIMOK
i;ga 0i06l2 000401 BR 1008
1765 010614 104400 99%:  HLT
{;gg 010616 104000 . 1008: SCOPE
1768 -REWIND DRIVE
1769 010620 A:
(1) 010620 004767 174512 JSR PC, .REWIND :REWIND SLAVE
(1) 010624 102401 - BVS 994 ;BRANCH IF ERROR ON REWIND
1770 010626 102002 BVC 1008
1771 010630 104400 99%:  HLT
1772 010632 000772 BR A
i;;a 010634 1008:
1775 : TEST 014-TURN AROUND DELAY (FORWARD-REVERSE)
1776 :THIS TEST MEASURES TIME FROM 'GO'=1 (READ REVERSE) TO *ACCL’'=0
1777 010634 112737 000014 001122 *%STOI4: MOVB sxu asrsrnun
1778 010642 012702 010674 . MOV :SET RETURN PC FROM TIMER
1779 010646 004767 174546 JSR PC anrrs ‘WRITE A RECORD
1780 010652 005215 INC (R5) :SET G0’ BIT
1781 010654 004767 174352 TSR PC WAITRDY
i;gg 010660 102420 BVS 994
1784 010662 004767 174566 18: ISR PC,REVRD :READ THE RECORD (REVERSE)
1785 (010666 004767 173462 ISR PC’ TIMON : TURN TIMER ON
i;gg 010872 005215 INC (RS) :SET 'GO’ BIT
1788 010674 00S765 000032 2%: ST TC(RS) :WAIT FOR 'ACCL’ = O
1789 010700 100002 BPL 33
i;g? 010702 000163 004444 IMP TIMER(R3) :G0 TO TIMER 3 RETURN VIA R2
1792 010706 004767 174320 3%: ISR PC,WAITRDY
1793 010712 102403 | BVS 93§
1794 010714 004787 173562 JSR PC, TIMOK
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08-DEC-76 12:38 START OF TESTS SEG 0Ce9

DZTUGR.P11
1795 010720 000401
1796
1797 8107 2 104400
17 107 104000
1799
180C
180
18 010726 112737
i R U
180s DI0744 OOcols
1806 010746 004767
1807 010752 102426
1808 010754 004767
}g?g 010760 005215
1811 010762 004767
ig{g 010766 102420
1814 10770 009767
1815 Bl 774 '-i? 7
ig{g 011000 00s215
1818 011002 00S765
1819 01i006 100002
igg? 011010 000163
1822 011014 004767
1823 011020 102403
1824 011022 004767
1825 011026 000401
1826
1827 011030 104400
1828 011032 104000
182
1830
1831 011034 112737
1835 011042 0127
18 011046 00476
1834 011052 005215
1835 011054 004767
1836 011060 102421
1837 011062 004767
1838 011066 004767
1839 011072 004767
ig:? 011076 00s215
18:5 Diilﬁg 005610
184q 811165 BBATES
1845
58 mise o
1848 811116 6 478;
1849 Q011122 CO0401

00001S 001122
011002
174454
174260
174474

174244

17335
000032
GO4444
174212
173454

000016 001122
011100
174346
174152
173652

174362
173256

004444

174116
173360

99%:
100%:

BR
T

HL
SCOPE

1008

; TEST 015- TURN AROUND DELAY (REVERSE-FORWARD)

- TH
toT

1%:
c3:

3%:

99§%:
1008:

MOV 828 R2
JSR PC, URITE
INC (RS)
ISR PC,WAITRDY
BVS 99$
JSR  PC,REVRD
INC (RS)
ISR PC, WAITRDY
BVS q9g§
}ER PC,READ

R PC’ TIMON
INC (RS)
ST TC(RS)
BPL 3%
IMP TIMER(R3)
ISR PC, WAITRDY
BVS 994
JSR PC, TIMOK
BR 1008
HLT
SCOPE

: TEST 016-Gh® SIZE (STOP HALF)

tSTO16: MOVB

1%:

c3:

PC. WAITRDY
99
PC,DELA"
PC . REVRD

PC’ TIMON
(RS)

(RO)
g?MER(R3)
PC*NRITRDY

99
PC, TIMOK
1008

65 TEST HERSURE? TIHE FROM 'GO’=1 (READ) TO ’ACCL’=0.
1S: MOVB #15,d8TSTNUM

;SET RETURN PC FROM TIMER
iURITE A RECORD

'SET "GO’ BIT

‘WAIT FOR READY

:READ A RECORD IN THE
'SET *GO’ BIT

:READ RECORD FORMWARD
:TURN TIMER ON

:SET 'GO’ BIT

:WAIT FOR 'ACCL’ = O

:G0 TO TIMER & RETURN VIA R2

;SET_RETURN PC FROM TIMER
;WRITE A RECORD
;SET "GO’ BIT

:DELAY 350 MS

:READ REVERSE RECORD

s TURN TIMER ON

+SET *GO’ BIT

:WAIT FOR FRAME COUNT > O
:G0 TO TIMER & RETURN VIA R2
:WAIT FOR RERDY BIT TO SET

;CHECK TIME
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DZTUGR.P11  08-DEC-76 12:38 START OF TESTS SEG 007C
1851 O0I1124 104400 99§:  HLT
%ggg 011126 104000 1008: SCOPE
1854 . TEST 017-GAP SIZE (START HALF)
1855 011130 112737 000017 001122 1ST017: MOVB 817 , a8TSTNUM
1856 011136 012702 011210 MOV 818 R2 :SET RET.AN PC FROM TIMER
1857 011142 004767 174252 ISR PC,URITE ‘WRITE 4 RECORD
1858 011146 005215 INC (RS) :SET 'co' BIT
1859 011150 004767 174056 ISR PC WAITRDY :WAIT FOR READY
1860 011184 102427 BVS 994
1861 011156 004767 174272 ISR PC,REVRD -READ REVERSE THE RECGRD
1862 011162 005215 INC (RS) :SET 'GO’ BIT
1863 g11154 004767 174042 JSR PC WAITRDY :WAIT FOR nsnov
1864 011170 102421 BVS 994 BRANCH ON ERROR
1865 011172 004767 173542 ISR PC, DELAY :WAIT FOR TAPE MOTION TO STOP
1866 011176 004767 174234 ISR PC . READ *RERD RECORD
1867 011202 004767 1723146 ISR PC. TIMON :TURN TIMER ON
§ggg 011206 005215 INC (R5) :SET 'GO’ BIT
1870 011210 005710 18: ST (RO) -WAIT FOR FRAME COUNT > O
1871 011212 001002 BNE 2%
iggg 011214 000163 OO444Y4 IMP TIMER(R3) :G0 TO TIMER 8 RETURN VIR R2
1874 011220 004767 174008 2§: ISR PC, WAITRDY :WAIT FOR READY
1875 011224 102403 BVS 334
1876 011226 004767 173250 JSR PC, TIMOK :CHECK TIME
ig;g 011232 000401 BR 1008
1879 011234 104400 93§:  HLT
igg? 011236 1C4000 1008: SCOPE
1882 TEST 020- GAP SIZE (INTERRECORD)
1883 HIS TEST MEASURES TIME FROM 'GO’=l TC 'FC REG' »O0.
18849 (011240 112737 000020 00il22 fsroau MOVB sao,aorsr NUM
1885 011246 012702 011330 MOV :SET RETURN PC FROM TIMER
1886 011252 004767 174142 JSR PC nnxrs :WRITE A RECORD
1887 011256 005215 INC (RS) :SET "GO’ BIT
1888 011260 004767 173746 TSR PC,WAITRDY :WAIT FOR RERDY
1889 011264 102433 BVS 93¢
1890 011295 004767 174126 JSR PC WRITE ARITE sscono RECORD
1891 011272 005215 INC (RS) :SET "GO0’ BIT
1892 011274 004767 173732 ISR PC . WAITRDY ‘WAIT FOR READY
1892 011300 102425 BVS 994
1894 011302 004767 174146 JSR PC,REVRD ;READ REVERS£ SECOND RECORD
1895 011306 005215 INC (RS) tSET GO’ BIT
1896 011310 004787 173716 ISR PC,WAITRDY WAIT FOR READY
1897 011314 102417 BVS 994
1898 01131p 004767 174132 JSR PC,REVRD :READ REVERSE FIRST RECORD
1899 011322 004767 17302¢ ISR PS’ TIMON :TURN TIMER ON
{389 011326 005215 INC (RS) :SET 'G0’ BIT
1902 011330 00S710 18: ST (RO) sWAIT FOR FRAME COUNT > O
1903 011332 001002 BNE 2%
}ggg 011334 000162 004444 IMP TIMER(R3) G0 TO TIMER 3 RETURN VIR R2
1908 0112340 004787 17366k 2%: JSR PC, WAITROY :WAIT FOR REARDY
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DZTUGR.P1l  08-DEC-78 12:38 START OF TESTS SEQ 2071
la0e oiidee 895782 17aim TR PC TIMOK
ig§§ 811 53 880481 BR 1003
1911 011354 104400 99§:  HLT
%gig 011356 104000 1008: SCOPE
1914 : TEST 021- ISTANCY
e TAIS YECT PERSIRES TINE Fhon ‘et O ECREGT D0
1817 mmnmn? COMMAND. % ? ORDS ARE WRITTTEN THE
1818 : PROGRAM READ Rsvsnsss 16 nsconos nr ru:s POINT THE TAPE IS STOPPED BE-
1313 T EN THE FIRST AND SECOND RE onnnuo xs EXECUT D TO READ
1820 16 RECORDS WITH THE TIME asrsusn cn- 0 FC > O STORED IN 'GAPTBL’
1921 ron EACH RECORD READ. AFTER 16 RECORDS HAVE BEEN Rzno THE rxns 1S VER-
1322 1 1ED FOR EQCH nsno AFTER ALL RECORD TIMES ARE VERIFIED THEY ARE AVER-
1323 9 RNP *u ru; 'nranaL' (BY SCOPE). THE ABOVE PROCESS 1S RE-
iggg PER ED FOR Eﬂu
1926 011360 112737 000021 001122 TSTO21: MOVB  #21,a8TSTNUM
1827 011366 012702 011524 MOV 248 R2 :SET RETURN PC FROM TIMER
1928 011372 004767 173740 JSR PC "REWIND :REWIND SLRVE
(1) 0il1376 102530 BVS 99§’ :BRANCH IF ERROR ON REWIND
1929 011400 005067 167510 CLR DELTIM *CLEAR VARIABLE DELAY TIME
1930 011404 012700 000021 MOV $17. RO :SET % OF RECORDS TO WRITE
193] 011410 004767 174004 18: JSR PC,WRITE unxrs 17. nzconos
1332 011414 005215 INC (R%) :SET G0’ BIT
1933 011416 004767 173s10 ISR PC WAITRDY :WAIT FOR READY
1934 011422 102516 BVS 99
1935 (011424 004767 173340 JSR PC,DELAYV :DELAY BEFORE WRITING NEXT REC.
1936 011430 062767 (000022 167456 ADD 919 .DELTIM :SET NEXT DELAY TIME
1837 011436 005300 DEC :DECREMENT RECORDS WRITTEN COUNT
iggg 011440 001363 BNE 1s
1990 D11442 012700 000021 MOV $17. RO :SET 8 OF RECS. TO REVERSE READ
1941 011446 004767 174002 28: ISR PC,REVRD : REVERSE RERD 17. RECORDS
1942 011452 005215 INC (RS} :SET GO’ BIT
1943 Q11484 004767 173552 ISR PC WAITRDY :WAIT FOR READY
1944 011460 102477 BVS 994
1945 011462 005300 DEC RO :DECREMENT RECORD COUNT
{3:9 011464 001370 BNE 2%
1948 011466 012700 000020 MOV #16. RO :SET & OF RECORDS TO READ
1948 811&7 8 270 0919§a MOV ocnp?aL Rl :SET PTR TO GAP TABLE FOR TEST
1950 01147 4767 173734 JSR PC,READ’ ‘READ A RECORD
~i3§é 011502 005215 INC 'RS) :SET GO’ BIT
1953 D11504 004767 173522 3%: ISR PC,WAITRDY :WAIT FOR READY
1964 011510 102463 BVS 994
1955 011812 004767 173720 JSR PC, READ :READ NEXT RECORD
1956 011516 004767 172632 ISR PC’ TIMON : TURN TIMER ON
i3§7 011522 00S215 INC (RS) :SET 'GO’ BIT
1959 [p11524 00S765 0OOO0E 4§: ST FC(RS) :WAIT FOR FRAME COUNT > O
190 011530 001002 BNE 5§
19e] 011532 000IE3 OO4444 IMP TIMER(R3) :GO TC TIMER 8 RETURN VIA R2
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OZTUGA.P11  08-DEC-7& 12:39 START OF TESTS SEQ 0072
1962
1863 011536 004767 173470 5§: ISR PC, WAITRDY :WAIT FOR READY
1964 011542 102446 BVS 994
1965 011594 Q10421 MOV RY, (R1)+ :STORE TIME IN GAPTBL
1966 011546 005300 DEC RO :DECREMENT & OF RECORDS READ
i957 011550 001355 BNE 3%
1323 011552 105037 001120 CLRB  24GAP :SET GAP # O
1970 011556 (012700 000020 MOV 816. RO
ig;é 011562 012701 001054 MOV $GAPTBL,RI
1973 011566 012104 6s: MOV (R1)+,RY :GET GAP TICK COUNT
1974 011570 004767 17.016 ISR PC, GRPOK :CHECK TIME
1875 011574 105237 001120 INCB  asbaP : INCREMENT GAP #
1976 011600 122737 000020 001120 CMPB  #16.,3%GAP :BRANCH IF ALL caps NOT CHECKED
ig;g 011606 001367 BNE 6§
1979 011610 012700 0COG20 MOV $16. RO :SETUP TO nvsnncs GAP SIZES
1980 011814 012701 001054 MOV $GAPTBL,R1 :SET PTR TO TABLE
1981 011620 0OS002 CLR R2 'CLEAR 'SUM’ REGISTERS
1982 011622 005003 CLR R3
1983 011624 062102 78: ADD (R1)+,R2 :ADD ALL GAP SIZES TCGETHER
1984 0il62e 005503 ADC R3
1985 (011630 005300 DEC RO
1986 011632 001374 BNE 7§
1987 011634 012700 000004 MOV 84, RO :NOW DIVIDE BY 16.
1988 011640 006203 8§: ASR R3 :BY SHIFTING 4 PLACES RIGH
1989 (011642 006002 ROR R2
1990 011644 005300 DEC RO
1991 01164 001374 BNE 8% :
1992 011650 010204 MOV R2, RY :MOVE AVERAGED TIHES T0 RY
1993 01165c 004767 172624 ISR PC’ TIMOK :CHECK AVERAGED TIMES
%ggg 011656 0004C1 BR 1003
1996 011660 104400 93§:  HLT
iggg 011662 104000 : 1008: SCOPE
1999 : TEST D22-DUMMY TEST
2000 b, 5 :THIS TEST MEASURES NOTHING
5885 Dl1e64 112737 000022 001122 YST022: MOVB  #22,3sTSTNUM
2003 : TEST 023-DATA TIME (200BPI)
2004 1 THIS ?EST MEASURES TIME FROM 'FC REG' CHANGES TO 'ROY'=l.
2005 011672 112737 000023 001122 1ST023: MOVE  #23,2TSTNUM
5009 811?00 12702 011752 MOV 833 R2 :SET R runn PC FROM TIMER
007 011704 009767 173436 JSR P> REWIND *REWIND SLAVE
(1) 011710 102437 BVS 93§ :BRANCH IF ERROR ON REWIND
2008 011712 004367 173636 JSR R3, TMCMD *WRITE 800 WORD RECORD
2009 011716 015702 LWORD  WTBUF :SET WRITE BUFFER ADDRESS
2010 011720 176340 .WORD  -800. :WORD COUNT
2011 011722 174700 .WORD  -1800. :FRAME COUNT
2012 011724 000080 "WORD  WFWD WRITE COMMAND
58%3 011726 00S215 INC (RS) :SET *G0* BIT
201S 011730 022710 174700 13: CMP #-1600. , (RO) :WAIT FOR FRAME COUNT TO CHANGE
2C1E 011734 001004 BNE 23



D%TUC-R ™MO2/T
TUGR.PL1

giide Gteal T

5817

2019

2085

88%dec-7

o

1004
000

000401

104400
104000

112737
012702
004767
102442
052765

15782

173520
167240
000060
00sz215

s
032711

001022
000771

004767
105711
100402
0001863

Bt

001375
004767

066767
000401
104400

172402

0CH44Y4
000003

173232
172474

000024
012102
173304

000700
173506

167240
040000

172252
004444

000003

173102
172344

DRIVE FUNCTION TIMER gQCYll 27(1006)

0o1l2e

00003e

106

TART OF TESTS

W
BR 13

2%:
JSR PC, TIMON
38: T§Ta (R1)
BMI 4§
IMP TIMER(R3)
43: MOV #3,R0
5§: ASR RY
DEC RO
BNE 1
JSR PC,WAITRDY
V 99
S PC, TIMOK
BR 1008
99%:

HLT
1008: SCOPE

.TEST 024-DATA TIME (SSEBPI)
tsToau: nova ca: agTSTNUH

JSR PC, . REWIND
CELY

BIS $BPISS6+NORM11, TC(RS)
JSR R3, TMCMD
_WORD  WTBUF
-WORD -aaaq
"WORD  -4448.
"WORD  WFWD
INC (RS)
18: CMP $-4448. , (RO)
BNE 2%
BIT 8ERR, (R1)
BNE 99§
BR 1$
23
ISR PC, TIMON
38: 1578 (RD)
BMI 4§ -
IMP TIMER(R3)
42: MOV #3,R0
c§: ASR RY
DEC RO
BNE 13
ISR PC,WAITRDY
‘I
S TIMOK
BR 1008
998 HLT

09-DEC-76 10:45 PAGE 16-11

:MONITOR ERROR BIT

EADY TO SET
RETURN VIA R2
By 8

IGHT 3 PLACES

;CHECK TIME

;SET RETURN PC FROM TIMER
;REWIND SLAVE

: BRANCH IF ERROR ON REWIND
:LOAD TAPE CONTROL REGISTER
WRITE 2224. WORD RECORD

:SET ’G0" BIT
;BRANCH WHEN WRITING BEGINS
:MONITOR ERROR BIT

;:TURN TIMER ON
BRQNCH WHEN RERCY SETS

;G0 TO TIMER 3 RETURN VIA R2
;SET SHIFT COUNT

;CHECK TIME

SEG 0072

B ————



DZTUG-A TMO2/TUlbJ DRIVE FUNCTION TIMER MACY1l 27(1006)
START OF TESTS

DZTUGR.P11
2070 O0l2ive
07
07
2073 0Dl214
2074 Q0l21s2
207 012156
{1) 0l2162
20;9 Diaibﬂ
5078 Qisi76
2079 012200
2080 Q0le202
2081 012204
2082 012206
2083
2084 012210
2085 012214
2086 012216
2087 0lz2222
2088 0leeed
2089
2090 012226
(1) 0i2226
2091 2232
2092 012234
2093 012236
2094
2035 012242
2096 012246
2097 012250
2098 0le2252
2099 0l2254
2l00 0l2
el0l 012262
2102 012266
2103
2104 012270
2l0S 012272
2106
ai07 12274
5109 B1i5300
Eiiﬂ 0%23?8
Sllé 15314
(1) 012320
5113 81232
114 0123
ellS 012334
s15 8153
ellB 815342
el19 012344
2la0
2121l 012346
2122 0123852

08-DEC-76 12:38

104000

118737
012702
004767
102442
052765

022710
001004

00C02S
012232
173154

001300
173356

163400
040000

172122

004444
000003

172752
172214

0002
0lle

175016

002300
173220

163400

0Cllege

ooocaz

ooliz2

000032

JOb

09-DEC-76 10:45 PAGE 16-12

1008: SCOPE
. TEST 025-DATA TIME (800BPI)
$STD25: MOVE ~ #025,3#TSTNUM
MOV 35, R2
JSR PC, . REWIND
BVS 994
BIS $BPIBO0+NORM1 1, TC(RS)
JSR R? TMCMD
LWORD  WTBUF
JWORD  -3200.
.WORD  -B400.
"WORD  WFWD
INC (RS)
18: CMP $-6400. , (RO
BNE 2%
BIT $ERR, (R1)
BNE 99§
BR 18
2%:
JSR PC, TIMON
3s: 1578 (RD)
BMI 4§
IMP TIMER(R3)
4§: MOV #3,R0
£3: ASR R4
DEC RO
BNE cg
JSR PC,WAITRDY
BVS 994
JSR PC, TIMOK
BR 1008
99§:  HLT
100§: SCOPE
. TEST 026-DATA TIME (IBUOBPI)
tsT02e: MoV 8026, 8 TSTNUM
mZL
BHiE 151027
ggg Pg nEuxno
BIS spexsoo+nonn11 TC(RS)
JSR R3, TMCMD
.WORD uréur
.WORD ~-3200.
"WORD  -BMOO.
"WORD  WFWD
INC (RS)
18: CMP $-6400. , (RO)
BNE 2%

;SET RETURN PC FROM TIMER
sREWIND SLA

:BRANCH IF ERROR ON REWIND
:SET 800 BPI

:WRITE 3200. WORD RECORD

;SET "GO’ BIT
:WAIT FOR WRITING TO START
;MONITOR ERROR BIT

; TURN TIMER ON
:BRANCH WHEN READY SETS

;GO TO TIMER & RETURN VIR R2
;SET SHIFT COUNT

;CHECK TIME

;BRANCH IF DRIVE 'NRZ ONLY®

SEHINSTERN PC FROM TIMER

BRRNCH IF ERROR ON REWIND
:SET_1600 BPI
:WRITE 3200. WORD RECORD

;SET *GO" BIT
;BRANCH WHEN WRITING STRRTS

SEG C074



KOB

DZTUG-A_TMO2-/TUleJ DRIVE FUNCTION TIMER MACYL1 27(1006) 09-DEC-76 10:48 FAGE 16-13

DZTUGR.P1l  08-DEC-76 12:38 START OF TESTS
123 012354 a71; 040000 IT $ERR, (R1) :MONITOR ERROR BIT
124 01 §§ NE 99§
1 1 R i$
2126
2%2? T 767 171784 - R PC. TIMON R ON
2128 8%5390 ?83711 3s: {§T8 (ﬁl) eHnncu WHEN READY SETS
2129 012372 100402 BMI 43
gig? 012374 000163 004444 IMP TIMER(R3) :GO TO TIMER 8 RETURN VIA R2
1 1 Y 4§: ASR RY .DIVIDE TIME BY 4
Slgg 815388 382584 ASR RY :
eiaa n{a:ou 004767 172622 an PC WAITRDY
Y
glgg §1§qi3 6 572? 172064 ?sﬁ 3? TIHOK :CHECK TIME
a{ga 12416 000401 BR
2139 012420 104400 99%:  HLT
gi:? 012422 104000 1008: SCOPE
14 : TEST 027-ERASE
14 !THIS TST MEASURES TIME FROM ’'GO'=1 TO 'RDY’=l.
2144 D0i2424 112737 000027 001122 STD27: MOVE  #27,38TSTNUM
eius oiazae 01570; 865323 ?gv 35’a§$ncno :SET RETURN PC FROM TIMER
Si43 Disuds BBd3d THORD O
2148 012444 000000 JWORD O
2149 012446 000000 JMORD O
313450 000024 .WORD  ERASE
12452 004767 171676 ISR PC, TIMON :TURN TIMER ON
012456 - 005215 INC (RS) :SET 'GO’ BIT
012460 105711 18: TSTE  (RI) :BRANCH WHEN READY SETS
012462 100402 BMI 2%
012464 000163 004444 . I TIMER(R3) ;GO TO TIMER 8 RETURN VIA R2
012470 004767 172536 28: JSR PC,WAITRDY
012474 102403 2 BVS 994
012476 004767 172000 JSR PC, TIMOK
012502 (000401 : , Br 1008
012504 104400 93§:  HLT
012506 104000 1008: SCOPE

; TEST-030_TAPE MARK
:THIS TEST MEASURES TIME FROM *G0'=1 TO 'RDY'=l.
012510 112737 000030 001122 YSTO30: MOvB $30, J8TSTNUM

NN RN PR RPN PR PR R RPN
N oooo oo aliy) o

12516 012702 012560 MOV 81 R :SET nsrunn PC FROM TIMER
12522 004767 172672 JSR PC an§rs unrrs RECORD

012626 005215 INC (R5) :SET 760’ BIT

012530 004767 172476 ISR PC,WAITRDY

012634 102423 BVS 99¢

012536 004337 00SSEH JSR R3, 8TMCMD

012542 000000 JWORD O

012544 000000 WORC O

012546 000000 JWORD O



OZTUG-R TMO2/TUleJ DRIVE FUNCTION TIMER MACY1l 27(1006) 09-DEC-7& 10:45 PAGE 16-14

DZTUGR.P1l  08-DEC-76 12:38 START OF TESTS SEG 007&
ei?a oiesso 00395? 171576 .ggno grn¥xnon RN T MER_ON
aiéé 15§§E N0s215 NC (ﬁé) 19
2182 012560 105711 18: TISTB  (R1) ;annncu WHEN READY SETS
51 3 sgga qu MI gs
aieg 1 0163 DOY444 MP IMER(R3) :GO TO TIMER 3 RETURN VIA R2
2186 012570 004767 172436 2%: ISR PC, WRITRDY
2187 012574 102403 BVS EEL
2188 012576 004767 171700 JSR PC, TIMOK
gigg 012602 000401 BR 1008
2191 012604 104400 99%:  HLT
2192 012606 1008§:
(1) 012606 004767 172524 ISR PC, .REWIND :REWIND SLAVE
(1) 012612 102774 BYS ELL :BRANCH IF ERROR ON REWIND
§§33 012614 104000 SCOPE



DZTUG-AR TMO2/TUl6J DRIVE FUNCTION TIMER MACY1l 27(1006)
08-DEC-76 12:38

CZTUGA.PLL

01261
i

012756

- 012760

800137

000012
001374

000100

601005
007210
001005
001006
000010
006764
001005
001004
000010
006764
00112s

014050
00S724

167012
00S724

166140

00100s

001004

START OF TESTS
#10.,R0
CRLF

FINISH: MOV
1%: TYPE

MOb

09-DEC-76 10:45 PAGE 16-15

BNE 15
BIT OSNOS JSWR
- BEQ
MOV glgRVNUM ,RO
MOV LVNUM,R1
MOVB ISLVPTR Re
JMP $TYPHDR'
cs: INCB oJ#SLVNUM
INC J#SLVPTR
CMPB #8. , 38SLVNUM
- BE@Q 38 s
JMP J#BEGIN
38: CLRB J#SLVYNUM
INCB J#DRVNUM
CMPB #8. , 98DRVNUM
BEQ END’
JMP J#BEGIN
END: TSTB JSUNTFND
BNE 1%
TYPE,E. UNIT
JMP JsINIT
18: HALT
JSR PC,CKSKR
REgET
JM a#INIT

;SET LINE FEED COUNT

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

;BEGIN TEST ON NEXT SLAVE
:SET SLAVE #0

sAND INCREMENT DRIVE &

iAND CHECK IF LAST DRIVE

;BRANCH IF A UNIT WARS FOUND

;CHECK FOR CNTL G
;RESTART



DZTUG-A TMO2/TUl6J DRIVE FUNCTION TIMER MACY1l 27(1006)

NOB

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

DZTUGAR.P11  0B8-DEC-76 12:38 START OF TESTS
gg ?ﬁE“ §QP§ulﬁEI¥E§T RE IRE A EPECIRLLY WRITTEN 800 BPI SKEW TAPE
geoh 012764 012737 012772 001002 SKEWTS ST031, 94SCPAD :GET SCOPE POINTER
£537 }E§T L A 0. FRAMES) , THEN
5535 ?osE ¥IHEQB 35 ?5 GET TIE& 98 RESB 1 t388 FRAMES) OF TAPE.

2233 012772 112737 000031 001122 Tsrnax MOVB

553 Bi3009 Baerky Dhdiz 18K

#31,38TSTNUM

15 BB {RENIRD ECAVES O THER

(1) IF_ERROR ON REWIND
%M%mm T T A
1 10 000010 BIS #$8AI, CS2(RS) :INHIBIT BUS ADDRESS INCREMENT
1 005554 ' JSR B a,rncno : READ 32" OF TAPE-FORWARD
! iop el
2241 013036 063440 108:  .WORD 26400. : FRAME counr
2242 013040 000070 .WORD  RDFWD
aa:g 013042 005215 INC (RS) :SET *GO’ BIT
4S 013044 022710 001440 18: CMP #800. , (RD) :WAIT FOR FIRST 800 FRAMES
gg:; 013050 101375 BHI 18 :TO BE READ
2248 013052 004767 171276 ISR PC, TIMON s TURN TIMER ON
2249 013056 023710 013036 2§: CMP as108, (RD) :WAIT FOR READING TO FINISH
2250 013062 103402 BLO 35
§§§é 013064 000163 OO4444 INP TIMER(R3) :G0 TO TIMER 8 RETURN VIA R2
2253 013070 012700 0000OS 33: MOV ss,no :DIVIDE TIME BY 32.
2254 013074 006204 43: ASR R4
2255 013076 005300 DEC RO
2256 013100 001375 BNE 4g
2257 013102 004767 172066 TSR PC,RHINIT INIT DRIVE
2258 013106 004767 171370 TSR PC’ TIMOK :CHECK TIME
gggg 013112 000401 BR 1008
2261 013114 104400 99§ HLT
gggg 013116 104000 1008: SCOPE
2264 s TEST 032-SKEW TAPE SPEED TEST-REVERSE
265 : THIS TEST RER s FORWARD 40" (32000, FRAMES) OF TAPE, THEN READS REVERSE
266 132" (264 25600. FRAMES) OF TAPE. THE TIME'IS THEN DIVIDED BY
5525 013120 112737 000032 001122 1320350 ggserxne.gg RER%T#EH(BDO o > el
2269 0131 012702 132%4 MOV cas' :SET RETURN PC FROM TIMER
2270 013132 004767 172200 TSR PC, . REWIND REWIND SLAVE
(1) 013136 102465 BVS 998’ :BRANCH IF ERROR ON REWIND
ga;é 813140 276 801300 0003 IS BPIBOU+NORH11 TC(RS)
F 13146 052765 000010 00001 IS BRI, CS2(RS)
aa;a oiaisu 004337 00SSSH Jané ga ﬂgrncno :READ FORWARD 32000. FRAMES
75 813122 14379 o uoao COUNT
ES;? 0}3}6“ 5490 108: .uogg 32000 o COHgT
. JUUL
S7% 013178 Docele e fREYC sE £ a1

SEG 007e



67 DRIVE EUNCTION TIMER MACYL1 27(1006)
-DEC-76 12:38 START OF TESTS
oaa;;g 013164 18: CMP
101 BHI
004767 171770 ISR
767 171530 e gsa
765 (001300 mmgu ~ BIS
052765 8322&3 000010 ggﬁ
E?E?SE ~WORD
177777 - WORD
3333"0 118 .WORD
76 - WORD
005215 iNC
022710 001440 2s: Mp
151378 e
004767 171100 ISR
953710 013234 3s: gfs
noﬂIES 004444 NP
012700 00000S 4§: MOV
c§: ggg
0013 BNE
004767 171670 JSR
004767 171172 ISR
000401 AR
104400 998:  HLT
1008:
004767 172016 ISR
102774 BVS
104000 SCOPE
000137 012616 IMP

DZTUG-A_TMO2/TUl
DZTUGA.P11 08
e28n 013172
ssgé 013176
2284 0I320q
ee8s §1 10

igSIB
£% fie
e
eesl 813236
2292 013240
2232 813245
2297 013250
sggg 0{3254
an e
2301
e302 013266
e303 013272
e304 013274
e305 013276
e306 013300
5307 813304
308 013310
2309
e310 013312
231l 013314
(1) 013
(1) 013320
23l2 013322
e3l3
314 013324
231S
2316
e3l7

BO7

09-DEC-76 10:45 PAGE

3!105 (RO)

PC, RHINIT

PC_DE
naﬁxaoo+noan11 TC(RS)

ggeuérncno

#800. , (RO)
=4 1

TIMON
aglls (RO)
TIMER(R3)
#5,R0
RY
RO
%
PC,RHINT T

PC’ TIMOK
100s

PC, .REWIND
934

J#FINISH

16-17

INIT DRIVE
T FORB;?PE MOTION TO STOP
INHIBIT BUS ADDRESS INCRENENT

REVERSE 32" OF TAPE

5&% BOFFER"

FRRHE COUN

: READ REVERSE

iSET 'G0’ BIT

;Hﬂlg FOR FIRST 800 FRAMES
TO BE REARD

; TURN TIMER ON
:WAIT FOR ALL FRAMES TO BE READ

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

;REWIND SLAVE
:BRANCH IF ERROR ON REWIND

- —— i — e ——— o — -

SEG 00739

- —— ———— . —— T —— . - -

. ——— i — — ——— e
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DZTUG-R_TMO2/TUleJ DRIVE FUNCTION TIMER MACY1l 27(1006' 09-DEC-76 10:45 PAGE 16-18,
DZTUGA.P11 08-DEC-75 12:38 PROGRAM MESSAGES SEQ Oceg

2319 . SBTTL PROGRAM MESSAGES

2320 : OPERATOR_INSTRUCTIONS i
2321 013330 00SOIS 052524 033061 M.NAM: .ASCIZ <CR><LF>'TULGJ DRIVE FUNCTION TIMER (DZTUG-A}’
01333 Qe0Ii2 QSLIGY Q=311
013344 000105 052506 0941516

044524 052040

013352 QY4524 047117 05204
013360 Q46511 051105 024040
i Bl S
2322 Q13377 - 'Bi& 0sebls 050131 I.REG: .ASCIZ <CR><LF>'TYPE FIRST ADDRESS OF CONTROLLER °
013404 020105 051522
013412 020124 Q42101 051104
013420 051505 020123 043117
013426 041440 047117 0S1124
013434 QY6117 042514 020102
013442 (000040 _ _
2323 013444 0SYS24 042520 052040 I1.DRVS: .ASCIZ %TYPE TMO2 DRIVE #'S TOBE TESTED %
013452 030115 020062 0S1104
013460 053111 020105 023443
013466 020123 047529 041040
013474 020105 (042524 052123
013502 042105 000040
2324 0i3506 047506 020122 (046524 I.SLVS: .ASCII 'FOR TMO2 DRIVE
013514 031060 042040 044522
325 Q1326 06D 020058 (sS4 I.ORV: .ASCIZ %0- TYPE SLAVE 'S TO BE TESTED %
e
013632 042520 (0S1440 (Q4O5I4
013540 042506 Q2I44Q 051447
013546 052040 020117 (042502
013554 052040 051505 042524
013562 020104 :
2326 013565 123 (042520 Q42105 1.SKEW: .ASCIZ 'SPEED TESTS ONLY? (YES/NO = 1/0)
013572 (052040 0SI505 051524
013600 047940 Q9116 03753l
013606 024040 042531 027523
Q314 D¥7Sle G3edd0 03090
2327 013626 051116 020132 047117 1.NRZ: .ASCIZ *NRZ ONLY? (YES/NO = 1.0)°
013634 054514 020077 054450
013642 051505 047057 020117
013650 75 027461 024480
01356 000 :
2328 013657 0I5 Q42412 Q42116 M.EOT: .ASCIZ <CR><LF>'END OF TAPE'<CR>(LF>
013664 Q47440 020106 040524
oqpq 013672 042520 00S015 000

2230 . ERROR MESSAGES
2331 013677 _ D15 052012 040522 E.TRPY: .ASCIZ <CR><LF>'TRAPPED TO 4’

013704 050120 092105 052040

013712 020117 00G06Y | S
2332 013716 047516 041440 047117 E.NCON: .ASCIZ 'NO CONTROLLER AT ADDRESS SPECIFIED’<(CR><LF>

013724 0S1124 046117 042514

013732 020122 052101 040440

042104 Q42522 051523

013746 0SI440 042520 094503
013754 044506 042105 00SO15

§ e r——— T ———————— —— -



DZTUG-A TMO2-/TUl6J DRIVE FUNCTION TIMER MACY1l 27(1006)
08-DEC-76 12:38

DZTUGA.P!L1

2333

2334
2335
2336

2337

2338

2339
2340

2341

2342

2343

2344

2345

2346
2347
2348

014344

014346
014354
014362
014370
014378

eng

0sil

Igfiresasy

2592 2
%5

025052
02505¢
0e2s0se
0250s2
025052

030115
0salll

00c01e2
050101

p2s0s2
025052
025052
0e2s0se
02s0s2

020062
020105

042526
O40S14

0sell?
g4elll
043040
051505

030115
033061
0s2lll
042116
042524

020189
020122
024501

020124

044526
0slliee

41527
0415086
042011
0se011

047440
043516
0475ee

042515
051105
042105

046511
044520
040527
020107
O4e2le2

021440
02s50se
e

02s0se

PROGRAM MESSAGES SEQ 0Ce!

E.NDRV:

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

E.UNIT:

E.SFT:

E.HDR:
E.HDR!:

E.HDR2:

E.TIMOV:

E.TIMEX:

E.GAP:

.RSCIZ

.ASCII
.RSCII
.RSCIZ

.ASCIZ

.RASCIZ

.ASCIZ
.ASCII
.ASCIZ

.ASCIZ

.ASCIZ

= U

09-DEC-76 10:4S PAGE 16-19

*TMO2 DRIVE '

'DRIVE ’
'0 SLAVE *
"0 NOT AVAILABLE FOR TEST'<«CR><LF>

'NO TMO2/TU16J UNIT FOUND TO TEST’<(CR><LF>

*SOFT ERROR (DATR) ' <CR><LF>

"TEST & °*
' DEVICE 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>
.ASCIZ <CRX<LF>'TIMER JVERFLCWED' <CR><LF>

.ASCIZ <«CRX<LF>'TIME EXPIRED WRITING FOR RDY®<CR><«LF>

" GRP & °

; TIME DOCUMENT LINES

(.HDR1:

.ASCIZ

TREAERRERRRRREEEER AR R RN R EARREEE R R R AR R AR ERRRRER R RN AR R ERRRF AR R RRER
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DZTUG-RA TMO2/TULBJ DRIVE FUNCTION TIMER MACY1l 27(1006) 09-DEC-76 10:4S PAGE 16-20

DZTUGA.P11

2349

23ee

2363

23e4

014766
014774
014777
015004
Cis0ie
C15020

08-DEC-76 12:38

00s015
047101
000
052103
000

0S3440
043040
047502

0S3440
0S1440
004411
0S3440
0S1440
053517

0S3440
0S1440
042105

000
0S1040

051106
0s211?7

02s0se
s

0esose
025052
g2s0s2
02s0se

030115
053111
041516
052040
020055
02010S

0s3101

040510
0s110s

gareiz

004411
0S14S0
Q44506
047117
042515
040525

GO0

042507
o40s2s

004524

Q44522
040Se4
00

0
044522
0seslio
004516

o44522
052105
053517

Q40S0S
04eS17?
004411

PROGRAM MESSAGES

L YDR2: .ASCII '# TMO2 DRIVE FUNCTION TIMES- DRIVE @ '

L.DRV: .ARSCII 'O SLAVE &'’
L.SLV: .ASCII '0 '
L.CHAN: .ASCIZ '9 CHAN. SER & °

L.HDR3:..ASCII ' *<CRY(LF>'#"(CRY¢LF>
.RSCI% *% FUNCTION® <HT> (HT>*TIME(SPECIFICATION)®*<HT>'TIME(RCTUAL)" <CR><LF>

L.RNG: .ASCIZ 'RANGE=«<’
L.ACT: .ASCIZ ‘'ACTUAL='
. TEST DESCRIPTOR HEADERS
A.T001: .ASCIZ '* WRITE FROM BOT'(HT»

A.T002: .ASCIZ '# WRITE START'<HT><HD

A.T003: .ASCIZ '¥* WRITE SHUTDOWN'®<HT>
A.TO04: .ASCIZ '# WRITE SETTLEDOWN' <HT>

A.TOOS: .ASCIZ '¥ READ FROM BOT'<HT><HT>

SEdJ 0082



0ZTUG-AR TMO2/TUl

DZTUGH.PL1
2365 015021
015026
15034
2366 015040
015046
0150s4
2367 81
l
015076
015104
2368 015105
gisile
0iSi20
01512k
2369 (0ISl12?
015134
1S142
15150
2370 (015154
15162
15170
15176
2371 015203
15210
15216
15224
15232
e372 015234
15242

2373

2374

2375

2376

2377

2378

A
St

2
o
we

bt s bt e b
uonunun
W

—
Fow

@
b

15400

15415

015454
C1s4e2

7503
020052
047503
040524

000

0se
020101
0310SS
004311

Se
020101
032455
004s11

UNCTION TIMER MACY1l 27(1006)

051516
041516

042040
Q44524
030060
008
04204
044524

033065
ooo

040S0S
0s1101

042101

050101
026505
044040

051511
004531

052101
042515
050102

052101
042515
050102

FO?7
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PROGRAM MESSAGES

R.T006:

R.T0O7:

A.TOIC:

AR.TOLL:

R.TOL12:

R.TO13:

A.TOLY:

A.TO1S:

R.T0l6:

R.TOL7:

R.T020:

R.TO2!:

R.T023:

R.T024:

.ASCIZ

.RSCIZ

.ASCIZ

.RASCIZ

.ASCIZ

.RSCIZ

.ASCIZ

.RSCIZ

.ASCIZ

.RSCIZ

.RSCIZ

.RSCIZ

.RSCIZ

.ASCI2

*% READ START'(HT>¢HD

*% READ SHUTDOWN’ (HT><HT)

"% READ SETTLEDOWN' ¢HT>

"# READ REV START’<(HD>

'# READ REV SHUTDOWN' <HT»

"# READ REV SETTLEDOWN’ <HT>

'% TURN AROUND DELAY F-R'<HT»

*% TURN ARCUND DELAY R-F’<HT»

"% GAP SIZE-STOP HALF'<HT>

*# GAP SIZE-START HALF'<(HT>

'# GAP SIZE-INTERRECORD' <HT»

"# GAP CONSISTANCY’<HT>

*# DATA TIME-200BPI’<HT>

'# DATA TIME-SS68PI'<HT>

SEQ 0082
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DZTUGR.P11

2379

08-DEC-76 i2:38

C00C!

042040
Q44524
030060

000
042040

050123
042522

057012
053523
047040

000
037412

052101
04es1S
0s0102

052101
04es1s
041060

0s1s01
020120
000011
0selll
O4esi4
004813

04504
0s0101

042505
004526

000107
036522
053505
00sG1S

GO7
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PROGRAM MESSAGES

A.T02S: .ASCIZ

R.T026: .ASCIZ

R.TO27: .ASCIZ

R.TO30: .ASCIZ

R.TO3!1: .ASCIZ

R.TO32: .ASCIZ

L.CNTG: .ASCIZ

L.SWR: .RSCIZ
L.NEW: .RSCIZ
L.GUEST:
.EVEN
RDBUF=.
WTBUF=
.BLKW
END

"% DATA TIME-BOOBPI’ ¢HT>

*# DATA TIME-1600BPI’ <HT>

"# ERASE GAP TIME'<HT>

"¥ WRITE FILE MARK’<HT>

*% TAPE SPEED-FWC'<HT>

'# TAPE SPEED-REV'(HT}

(CRYCLF>" G’
<CR><LF>'SKR='

" NEW= '
.RSCIZ <CRY<LF>*?*<CRY<{LF>

" 128.

SEG 00e4
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A 010620
ACCL = 100000

nncrna _ Qo
B | gl

ATIME 0Cl012
ATIMTB 001014
.J001 014667
.7002 014711

D
—
~
mnmunn
000
o
—
o
o
o

-
1]

o
no
Q
£
o

CLE
CNTLU 002030
CNTRLC= 0CO0003

CNTRLO= 000017
CNTRLU= 000025

730
R g
il
CNVTO 002634
COUNT  00176M
CR _ = 00001S
CRLF 001374
CSITM = 002000
Sl 000000
cSe 0010
DASH  0O0I40S
DB = 000O02:
DCONST D0303
DELAY  0O4740
QELAYV 004770
DELTIM 001114

DIGTAB 001132
DIVIDE 00S026

Bbe = 489980
i

DRY = 0002
DRYCLR‘ 80001g

BTE

DVA = 004000

on

Dvo 000000
DVl = 000001
pveé = 000002
Dv3 = 000003
Dv4 = 000004
OvE = 00000S
BV9 = 00000
v = 00000

ECHO 001401
EMTVEC= 00003g

m
o
—
"
o
(o=
n
o
(=]
o

ER = 000014
ERASE = 0000=2M
ERFLG 001623
ERR = 04C000
ERRTRP 003650
ERRVEC= 0000CH

E.DRV 014005
E.GAP 014336

E.HOR
E.HDR1

E.HOR2
E.NAVA

-
=
<
m
L
mnuunnn

HO?

09-DEC-76 10:45 PRGE 17

014137
014147
014222
0{49{5
813783
013777

014113
014275

0l4461

L.HDR3 014Se2
L.NEW 015663
L.QUES 015673

L.RNG 014647
L.SLV 14540
L.SKR 15654
MCPE = 020000
MOPE = 000400
MMVEC = 000250
MOL = 010000
= 000024

= 001000

H EOT 81%&57
M. NAM 330
NAMPTR 001672
NEC = 010000
NEF = 004000
NEM = 004000
NOP = 000000

NORM11= 000300
NRZFLG 001127

OetaLp” 881?12
831“" 894433
35c 838238

ouT 002240
QUTBUF= 00S724
QUTGAP 003146

PARVEC: 0311

= 000020
PEFLRC- 000200
PES = 000040
PE1600= 002000
PFVEC = 000024
PGE = 002000
PIP = 020000
PIRQ = 177772

PIRVEC= 000240
PLKCSR= 172540
PLKVEC= 000104
PRGFLG 00ll24
PSEL = 002000
PSW = 177776
PUBLIS 003346
RDBUF = 8687
ROFWD = 07
ROREV = 000076
RDSW 001766

ROY = 000200
RERD 005436

i

RESVEC= 00CCIC
REVRD ~ OCS4SH
RHINIT 00S174

HR = 000004
RuboFF= 00008
RI0 =%000C00
R11 =%00C001
Ri2 =%00C0%2
R13 =%000003

R14  =%000004
=7000005

sC 800 0
SCOPE = 104000
SCPADR_ 001002
SDWN = 000020
SKEKTS (012764
SLA = 000001

SLAVES 006370
S R = 177774
LVRVH 00S144

g H 0100S
LVPTR 001006

B, B
82l g
SPACE2 0C14C7
SPCFWD= 000030
SPCREV= 000882
8 010
STIMTB 00l41b
STKPTR= 000830
SUSWR  00573C

SWR 001000
SWREG Q00C176
S ac

SWil = 00N00C
SW13 = 02000
SWi4 = 09000
SWl5 = 100000
e s
1o ves 30004e

TCRLF 002360
TEMPST 001762
118 001760
TIMER  J04444
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DZTUGR.P11

HYERG  BBH470

131001

00735

SYMBOL TARBLE

I1ST023 011672
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TYPOCT 00263

SCNTRL 0C232S

SEQ 00se

Tl T1STO24 012014 UBRERKE 17777 SCRLF 002326
;tﬂﬁﬂ‘ B8u8s 1§¥BB§ Bﬂgégﬁ 1&185; 8i5§?ﬂ Bgirno: BP74E 4 - B8RS
e« 195ees 12108 Basese 121850 Risdsd Wreo” 052932 885317
TKISR (003606 TSTO06 007762 TSTO31 012772 WRITTI 005234 §$TPB 3ee
TKS = 177560 TISTO07 010046 TST032 013120 WC = 000002 STPFLG OOEJIE
TKVEC = 000060 }S;Oiﬂ 0{014& ;¥In 002242 HCEKF : 040000 $TPS - 002320
r"?ﬁB‘ 88§8§° T§781é 1852% TTfué 885592 WCHKR = 388022 Wy 863555
THCSI = 172440 TST013 10474 TYPDEC 002736 WFMK = 000026 .INEUT 003474
LR ioie Rioed e I A N
Tes 3 L ISIBIE 61105 PEE  GoBE iRITE  B0ieD e Q0K
TRRPVE; 000034 Tg¥8éﬂ 8%%538 T$PE& 8853?5 NR%.BK- 0oss1e :TYPE 002332
TRE = 040000 TSTO021 011360 TYPFLG 001126 WTBUF = 015702

TRTVEC= 000014 TST022 011664 TYPHDR 007210 $CHARC 002324

. ABS. 0lg302 0cc

ERRORS DETECTEC: O©
DEFAULT GLOBALS GENERATED: O

DZTUGA, DZTUGR+DZTUGR. P11
RUN-TIME: 11 17 1 SECONDS
RUN-TIME RATIO: &4-30=2.1
CORE USED: 7K (13 PHGES)
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