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TMO2 DRIVE FUNCTION TIMER

ABSTRAC™

ABSTRACT

PROGRAM DEZTUD MEASURES THE TINE REQUIRED AND GAp
SIS  PRODUCED BY THE TMO2/TU16  MAGTAPE
DRIVE/SLAVE,

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

ACTUAL TAPL SPLED MAY ALSO BE CHECKED BY UBING
THE SPEED TESTS WITH AN 808 BPI SKEW TAPE,

DEVICE ERRORS ARE CHECKED AND PRINTED AS THEY
OCCUR, IF THE ERROR I8 DATA RELATED(PARITY; ETC)
THEY ARE PRINTED AS BS0FT ZRRORS,

IF THE TINE CHECK Is OUT OF RANGE, IT 1S PRINTED
AS AN OUT OF RANGE ERROR,

PAGE )
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TMO2 DRIVE FUNCTION TIMER PAGE ¢
REQUIREMENTS

CHAPTER 1
REQUIRENENTS

PDOP=11 FAMILY CENTRAL PROCESSOR WITH 4K MEMORY WITH UP TO 64 TN11/THO2
CONTROLLER/MAGTAPE STATIONS,

®oaPROGRAN CAN BE RUN ON A PROCESBSOR THAT DOES NOT MAVE A HARDWARE SWITCCH REGISTER,

A SOFTWARE SWITCH REGISTER (BWREG) LOC, 176 I8 AUTOMATICALLY SELECTED(REFER TO
CHAPTER 3,FOR DESCRIPTION OF HOW TO DYNAMICALLY LOAD LOC,176)ese

1,1 OPTIONAL EQUIPMENT USED
1, NONE

1,2 STORAGE
PROGRAM LOADS AND RUNS IN THE FIRST 4X OF MEMORY,

143 PRELIMINARY PROGRAMS (TO ASSURE HARDWARE OPERATION)

MAINDEC=11«DZTUC CONTROL LOGIC TEST
MAINDEC=11DZTUB BASIC FUNCTION TEST

8LQ 0004
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TMO2 DRIVE FUNCTION TIMER PAGE 8
LOADING AND STARTING PROCEDURE

CHAPTER 2
LOADING AND STARTING PROCEDURE

THE PROCEDURE I8 AS FOLLOWS:

LOAD PROGRAN USING THE ABDSOLUTE LOADER
LOAD ADDRESS = 200

SET OPLRATING SWITCHES

PRESS START

#40IF THL SOFTWARL SWITCH REGISTER 18 USED THEN THEL PROGRAN WILL TYPE BWRsXXXXXX NLWe
THIS WILL ALLOW LOC, 176 TO BE CHANGED BEFORE THE START OF THEL TESTING,(REFER TO CHAPTER ) FOR OPTIONS)

PROGRAM WILL REQUEST DRIVE (TMS2) AND BSLAVE (TU16) NUMBERS TO BL
TESTLD, TYPE DRIVE/SLAVE NUNBERS NITH A COMMA (,) BETNEEN EACH
DRIVE/SLAVE T0 BL TESTED,

REQUESTS FOR TAPEL SPEED TESTS AND NRI ONLY MODE WILL BEI MADE,

RESPONSE TO TAPL BpEELD ONLY REQUEST WITH A ONE (3) WILL CAUSE

THE PROGRAM TO CXECUTE TEST 31 AND 32 ONLY, THIS IS THE ONLY WAY

TO TEST TAPL SPLLD,

NRI ONLY MODE WILL CAUSE THE PROGRAM TO SKIP THE 1600 BPI DATA TIME TEST,
TYPE CONTROL U (°U) TO DELETE LINE TYPED OR RUBOUT TO DELETE LAsT
CHARACTER(S),

PROGRAM WILL PUBLISH TIMES REQUIRED AND REPORT ERRORS,

4,1 ACT11 OPERATION

IF THE PROGRAM I8 RUN IN QJICK VERIFY MODE, FUNCTION TESTS ARE NOT
ITERATED,

E |
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SNITCH SETTINGS

CHAPIER )
SYITCH SETTINGS

IF THE DIAGNOBTIC 18 RUN ON A CPU WITHOUT A SWITCH

REGISTER THEN A SOFTWARE SWITCH REGISTER I3 USED WMICH ALLOWS
THE USER THE SAME SVWITCH OPTIONS AS THE HARDWARE SWITCH REGISTER,
IF THE HARDWARE SWITCH REGISTER DOES NOT EXIsT OR IF ONE DOL}
AND 1T CONTAINS ALL ONES (177777) TNEN THE SOFTWARE SWITCH
REGISTER (LOC, 176) Is USBED,

CONTROL!

THIS PROGRAM ALSO SUPPORTS THE DYNAMIC LOADING OF THE SOFTWARE SWITCH
REGISTER (LOC, 176) FROM THE TTY, THIS CAN BL ACCOMPLISHED BY
DOING THE FOLLOWING:

1) TYPE CONTROL G <“G>; THIS WILL ALLOW THE TTY T0 ENTER DATA INTO
LOC, 176 AT SELECTED POINTS WITHIN THE PROGRAM,

2) THE MACHINE WILL THEN TYPL: SWRsXXXXXXNEWe (XXXXXX IS8 TNE OCTAL CONTENTS
OF THE SOFTWARE SWITCH REGISTER,)

3) AFTER THE °°NEVWa’’ HAS BEEN TYPED THEN THE OPERATOR CAN DO ONE
OF THE FOLLOWING AT THE TTYS

A) TYPE A NUMBER TO BE LOADED INTO LOC, 3§76 FOLLOWED BY A <CR>,
(ONLY NUMBERS BETWEEN @<«7 WILL BE ACCEPTED AMND ONLY 6 NUMBERS
WILL BE ALLOWED)

IF A <CR> I8 THE FIRST KLY DEPRESSED THL SOFTWARE SWITCH
REGISTER CONTENTS WILL NOT BE CHANGED,

8) IF A CONTROL U <®U> 18 DEPRESSED THEN THE PROGRAM WILL SEND YOU
BACK TO STEP 2,

F
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suis
(100000)

suig
(040000)

a1l
(020000)

M1y
(004000)

Tl
(002009)

swey
(201080)

sue?
(000200)

svee
(0001008)

NALT ON ERROR

LOOP SUDTES?T
INHIBIT ERROR
TYPEOUY
INHIBIT 8UB.
TEST ITERATION

INHIBIT
FUNCTION TINE
PUBLICATION

RING BELL
ON ERROR

HALT AFTER
SELECTED TEST

CONTINUOUS
cYCLE

TE8? sLLEC?T

THIS SWITCH WHEN SET WILL HNHALT THE
PROCESSOR VWHNEN AN ERROR 18 DETECTED,
TRE PCe2 AND PSN AT THE TINE OF TNE
CRROR 183 STORED ON THE BTACK, PRESSING
CONTINUE WILL CAUSE THE EZRROR TO BE
TYPED (IF SELECTED) AND FURTHER TESTING
RESUNED,

THIS SWITCH WHEW SET LOOPS THE CURREN?T
SUBTEST REGARDLESS OF ERROR CONDITION,

THIS SWITCH WNEN SET INHIDITS ERROR
TYPEOVUT,

TH1g SWITCH WHEN gCT CAUSEs EACH subtis?
T0 BE [EXECUTED ONLY ONCE, (INITIAL
STARTUP ONLY),

THIS SWITCH WHEN SET WILL INMIBIY THE
PRINTING OF THE FUNCTION TIMES, (SLE
CHAPTER §,)

THIS SWITCH WHEN SET WILL RING THE BELL
ON THE TTY WHEN AN ERROR IS DETECTED,

THIS sWITCH WHEN sET WILL CAUSE THE
PROGRAN TO MALT AFTER TNL TEST SELECTED
IN 3WeS-swes 18 EXECUTED,

THIS SWITCH WHEN SET WILL CAUSE THEC
PROGRAM TO RUN CONTINUOUSLY UNTIL
STOPPLD BY THE OPERATOR,

THE PROGRAM WILL HALT AFTEIR EXEICUTION
OF THE TEST SELECTED WHEN 3We? I8 SLT,

sta 0097
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THO2 DRIVE FUNCTION TIMER PAGE 7
CRRORS

CRAPTER ¢
LRRORS

TWO TYPES OF ERRORS ARE DETECTED BY THIS PROGRAM, HARDWARE ERRORS AND
INCORECT PUNCTION TINES,

4,1 ERROR TYPEOUT FORMAT (HARDWARE): DATA RELATED ERRORS (IE¢ PARITY CRROR) ARE PRINTED As s0FY ERRORS
AND HAVE NO EFFECT ON TINE,
TEST ¢ XXXXXX DEVICE ERROR

o 31 we A rc cs2 D8 ER1
AAAAAA BBBBBB CCCCCC DDDDDD EEECEE PPPFFF GGGGGG

XXXXXX ®» TEST NUMNBER
AAAAMAIIIIII & CONTENTS OF TAPE REGISTER 172440172434

4,2 EZRROR TYPZOUT FORMAT (PUNCTION TINE OUT OF RANGE)
TEST ¢ XXXXXX OUT OF RANGE ERROR
RANGE & <AAAAAA=BBBBBR> ACTUAL s CCCCCC

H)
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SUBROUTINE ABSTRACTS

CHAPTER S
SUBROUTINE ABSTRACTS

S,1 ,8C0PL
THE sCOPL ROUTINE 13 CALLED BY THE gCOpPL (EMT) INSTRUCTION AT THE
START OF EACH gubTis?T, THE ,8COPE ROUTINE pERFOnNg THEL FOLLOWING
FUNCTIONS:

1, LOADS RS WITH BASE ADDRESS

2, TYPES TIME LINE <3¥o0>

3, PROVIDES CONTINUOUS LOOP <8Wi4>

4, MOVES PUNCTION TIME INTO TABLE

S, OUTPUTS LINE ITEM IF BELECTED

6, PROVIDES HALT ON TEST <8%We7>

T+ DOELAYS )SOMS BEFORE STARTING TEST

6, INIT’S DRIVE/SLAVE

9 CLEARS THE ERROR FLAG (ERFLG)
THE ROUTINE MONITORS SWidé, BWii, SWie, SWos, AND gwo?,

essTHIS ROUTINE WILL CHECK FOR CNTL G<"G> BY DOING A JSR PpC,CKSWR
(REFER TO CHAPTER ) FOR DESCRIPTION),

S.,2 PUBLISH
THE PUBLISH ROUTINL 13 CALLED FROM THE SCOPE ROUTINE IF sWi@d I8 EQUAL

70 O (PUBLISH TIME DOCUMENT), THE ROUTINE WILL PRINT A "SINGLE LINE
ITEN® EACH TIME IT I8 CALLED,



THO2 DRIVE FUNCTION TIMER PAGE 9
SUBROUTINE ABSTRACTS

5,3 LHLT

THE NLT ROUTINE 18 CALLED BY THE HLT (TRAP) INSTRUCTION WHEN AN ERROR
I8 DETECTED, A HLT (TRAP) INSTRUCTION FORMATS THE ERROR INFORMATION
AS BHOWN IN SEC 4,1, A HLTe3 (TRAP+41) FORMATS THE [ERROR AS BHOWN IN
8EC 4,2,

#8oTHIS ROUTINE WILL CHECK FOR A CNTL G <“G> BY DOING A JSR PC,CKa¥R
(REFER TO CHAPTER 3 FOR DESCRIPTION)>

8EQ o0}
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TMO2 DRIVE FUNCTION TIMER PAGE 10
MISCEILLANEOUS

CHAPTER 6
MISCELLANEOUS

6,1 STACK POINTER

THE STACK POINTER IS INITAILLY SET TO S99 AND 18 REBLET TO See BY THE
SCOPEA ROUTINE,

6,2 EXECUTION TINME
WHEN gWile] (INHIBIT ITERATIONS) THE TIME REQUIRED IS8 2 MIN,
WHEN gW1is® (ITERATE SUBTESTS) THE TIME REQUIRED I 9 MIN,

8LQ o001}



TMO2 DRIVE FUNCTION TIMER

PROGRAM DESCRIPTION

Te

1 SAMPLE TINE DOCUMENT

CHAPTER 7
PROGRAM DESCRIPTION

TYPE FIRST ADDRESS OF CONTROLER 172440
TYPE THO2 DRIVE 4°3 T0 BE TESTED @

FOR THO2 DRIVE 0= TYPL SLAVE ¢°s TO B TESTED 7

TAPE SPLED TESTS ONLY? (YES/NO = §/9) 0
NRZ ONLY? (YES/NO = 1/9) O

LT T T Y Y Y Y Y Y Y YT Y Y Y YL LYY YT LYY Y YTy Yy Yy Y YTy YT Y YTy YY YA Y YTy TY Y
TMO2 DRIVE FUNCTION TINES~ DRIVE 0 0 SLAYE ¢ 7 9 CHAN, BER, ¢ 3009

FUNCTION

WRITE FROM BOT

WRITE START

WRITE SHUTDOWN

WRITE SETTLEDOWN
READ FROM BOT

READ START

READ SHUTDOWN

READ SETTLEOOWN

READ REV START

READ REV SHUTDOWN
READ REV SETTLEDOWN
TURN AROUND DELAY FeR
TURN AROUND DELAY ReP
GAP SILE-370P HALF
GAP SIIL=8TART HALF
GAP SIIE-INTERRECORD
GAP CONSISANCY

DATA TINE-200 BPI
DATA TIME«556 BP]
OATA TINE-0000P1
DATA TINE<16008P1
CRASE GAP TINME

WRIYE FILE MARK

——— T ———

TIME(SPECIFICATION)

RANGE=<100000-104000>
RANGE®<809500-000700>
RANGES<S8808%08-000300>
RANGEa<011500-0008100>
RANGES<152000<-149000>
RANGLe<801200-002600>
RANGEe<8046350-804250>
RANGE=<S8133500-000100>
RANGES<003280-002400>
RANGLu<08)3700-00)1300>
RANGES<B1)500-000100>
RANGE®<P16700-010700>
RANGES<016700-010700>
RANGES<012900-009%00>
RANGE=<S11000-000500>
RANGE=<014000-011700>
RANGES<014000-012400>
RANGES<024100-02)100>
RANGES<024000-02)000>
RANGES<024000-02)000>
RANGES<028100-024100>
RANGES<101000-099000>
RANGES<C105000-103000>

PAGE 1}

TINEC(ACTUAL)

ACTUAL®104749
ACTUAL®909120
ACTUAL=9O0 R4S
ACTUAL®910970
ACTUAL=150300
ACTUAL®002740
ACTUAL=004) 60
ACTUAL=010970
ACTUALS®0027460
ACTUAL=S#)520
ACTUAL=S10970
ACTUAL®R13600
ACTUAL=@13660
ACTUAL=012200
ACTUALEP10520
ACTUAL=@1 45080
ACTUAL®O13040
ACTUAL®S2)I460
ACTUAL®02)350
ACTUAL=023400
ACTUALSS24470
ACTUAL=O995180
ACTUAL®103998

8LQ 0012




THO2 DRIVE FUNCTION TINER PAGE 12

Telol SANPLE TINE DOCUNENT FOR TAPE SPEED TESTS

TYPE FIRST ADDRESS OF CONTROLLER 1724468

TYPE THO2 DRIVE 0°8 TO BE TESTED O

FOR TNO2 DRIVE O« TYPE SLAVE 0°S TO BE TESTED 7

SPEED TESTS ONLYT? (YES/NO = §/8) &
PEORSREE000000E000000E0000000000000000000000000000000000080000000
#1492 DRIVE FUNCTION TINESe DRIVE ¢ 0 SLAVE ¢ 7 9 CHAN, SER, ¢ 5009

.

eFUNCTION TINE(SPECIFICATION) TINE(ACTUAL)
oTAPE SPEED FWD RANGE=<022700-021700> ACTUAL=S22800
®TAPE SPEED REY RANGE=<C022700-021700> ACTUAL=022500

mi
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7.2

PAGE 1) SLQ 0014

TEST SEQUENCE WITH RELATED ADJUSTMENTS AND ASSOCIATED HARDWARE

TEST NO,/NAME

1.

r

10,

i1,

12,

13,

14,

19,

16,

17,

20,

WRITE FROM BOT

WRITE START

WRITE SHUTOOWN

WRITE SETTLEDOWN

READ

READ

READ

READ

READ

READ

READ

TURN

TURN

FROM BOT

START

SHUTDOWN

SCTITLEDOWN

REVERSE START

REVERSE SHUTDOWN

REVERSLE SETTLEDOWM

AROUND FepR

AROUND ReF

GAP SIZE<STOP HALF

GAP SIZE«START HALF

GAP SIZE INTERRECORD

RELATED ADJUSTNENTS ASSOCIATED HARDWARLE

SNONE eME911 ROMEMB90) ACCL CNTR
e " e " ® ]

e " . ) ® .

o * eM0310 SETTLEDOWN ONE 8HOT
e oM8911 ROMeME983 ACCL CNTR
e " ¢ " &

e * e * o

o eMg91e SCTILEDOWN ONE 8HOT
s " oME911 ROMeME92) ACCL CNTR
e " e " o v

e eM8910 SLTTLEDOWN ONL SHOT
e * oME911 ROMeME993 ACCL CNTR
e " s " @ ®

oFWRD/REV SPLED-START/STOPeRAMPS
®SAME AS IN TEST 16 » » " »

oFWD/REVY SPEED . " " "

A



TNO2 DRIVE FUNCTION TIMER PAGE 14
21, GAP CONSISTENCY #8AME AS IN TEST 16

¢TEST NUMBER 22 18 RESERVED FOR FUTURL USE

23, DATA TIME 280 BPI SNONE

24, DATA TIME $356 BPI e "

25, DATA TIME 000 BPI e "

36, DATA TIME 1600 BPI o

27, ERASC GAP TIME e "

30, WRITE FILE MARK > v

31, TAPL SPLLO<FORNARD oFWD SPEED

32, TAPE SPELDREVIRSE oREVERSE SPEED

eseeaNOTEy IF TIML PROBLEMS APPEAR IN T1 THRU T30, RUN TAPL SPEED TESTS FIRSTecseees

eWRITL CLOCK

oCAPSTAN SERVO LOOP

oCAPSTAN SERVO LOOP

i

SEQ 0019



TMO2 ORIVE FUNCTION TIMER PAGE 1S

7,3

TEST DESCRIPTIONS)

THE FIRST THIRTEEN (1)) TESTS (T! « T1S) ARE CHECKS OF THE
RON CIRCUITS IN THE TUL6 (M90t1), THE ACCL COUNTER 1IN THE
THO2 (MO0991), AND THEL BETTLEDOWN ONL SHOT (M8910),

T1, WRITE FROM BOT)

THIS TEST WILL NEASURE ACCELLERATION DELAY REQUIRED TO
NMOVE THE TAPL APPROXIMATELY SEVEN (7) INCHES FORWARD
FROM OEAD 3TO0P AT BOT BEFORE STARTING TO TRANSFER DATA,

1, ASSBURE TAPL I8 STOPPLD AT BOT,

2, ISBUE A WRITE COMMAND

J, MONITOR BIT 1% OF TC (ACCL)

4, TINE FROM GO TO ACCL RESET I8 BOT DELAY
S, st0P

T3, WRITE START:
THIS TEST WILL NEASURE ACCELLERATION DELAY JUST AS IN

T1, HOWEVER THL TINE WILL OL LESS WHEN NOT STARTING
FROM 30T,

1o LEAVE TAPC AT ITS PRESENT POSITION, ASSURE THAT IT I8 STOPPELD

2, I83UL A WRITE COMMAND

3, MNONITOR BIT 13 OF TC (ACCL)

4, TINC FRON GO TO RESET OF ACCL I8 START DELAY
s, &rop

T3, WRITE SHUTDOWN}
THIS TEST WILL MEASURE THEL TIME FROM EOR (LASBT CHARPACTER

WRITTEN ON TAPL) TO THL START OF SETTLEDOWN TIME, THIS
ASSURES, IN PART, A PROPER INTERROCORD GAP,

$. LEAVE TAPL AT ITS PRESENT POSITION, ASSURL THAT IT I8 8TOPPED

2, ISSUL A WRITE COMMAND,
3, MONITOR FRAME COUNTER AND BIT 4 OF D& (SDWN)
4, TINEC PROM FCs@ TO ASSERTION OF SDWN Is

THE SHUTDOWN TIME,
s, &TOP

8EQ 8016
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T4, WRITE SETTLEDOWN)

THIS TEST WILL MEASURE THE SLOWDOWN TIME, THE TIME

FRON THE START OF BLOWDOWN UNTIL THE TAPE BHOULD

BE STOPPED, THIS I8 A PART OF THE GAP TIMING IN LOGIC,
THE MECHMANICAL POSITIONING OF THE TAPE IN THE GAP DISTANCE
WILL SE NEASURED IN A LATER TEST,

1, LEAVE TAPE AT ITS PRESENT POSITION, ASSURE THAT IT 18 STOPPED
2, ISSUL A WRITE COMMAND
J, MONLTOR BIT ¢ OF DS (S8DWN)
4, TINE FROM SET OF SDWN TO RESET OF SDWN I THL
SETTLEDOWN DELAY
s, 8T0P

TS, READ FRON B30T

THIS MEABUREMENT I MADE EXACTLY As THE WRITE
NEASUREMENT IN T1, USE THE SAME RECORD THAT WAS
WRITTEN IN T},

1, REWIND TO 8OT

2, ASBSURL TAPE HAS HAD TIME TO COME 10 A COMPLETE s10P
3, READ FORWARD 1 RECORD,

4, MONITOR BIT 1S OF TC (ACCL)

S, TIME FROM GO TO ACCL 15 BOT DELAY

6, 8TOP

SLEQ #01)
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Té, READ START
THIS TEST MEASURES THE SAME DELAY A8 IN T2,

1, WRITE §{ RECORD, THEN BACKSBPACE OVER 1T, ASSURE TAPEL I8 8TOPPED,
d, IB3UC A READ FORNARD OF THE RECORD WRITTEN 1IN STEP |,

3, MONITOR BIT 1S OF TC (ACCL)

4, TINE FRON GO TO RESET OF ACCL I8 START DELAY

S, 8tT0P

77, READ SHUTDOWN}
THIS TEST MEASURES THE SANE DELAY A8 IN T),

1, WRITE 1 RECORD, THEN BACKSPACE OVER IT, ASSURL TAPL IS STOPPED,
2, READ FORWARD THE RECORD WRITTEN IN STCP 1§,
3, MONITOR FRANE COUNT AND BI? & OF Ds (SDWN),
4, TIME FRON FCSRECORD SIZE (LAST FRANE READ) TO SDwNsi
I8 THE SHUTDOWN TINE,
s, 8TOP

710, READ SETTLEDONN:
THIS TEST MEASURES THE SANE DELAY A8 IN T4,

1, WRITE § RECORD, THEN BACKSPACE OVER IT, ASBURE TAPL IS8 8TOPPED,
2, READ FORWARD THE RECORD WRITTEN IN BTEP 1§,
3, MONITOR BIT 4 OF DS (8DWN)
4, " TINE FROM gET OF SDWN TO RESET OF 8DWN I8 THE
SCTTLEDOWN DELAY,
S, 8109

SLQ 0018
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TNO2 DRIVE FUNCTION TIMER PAGE 17
T11, READ REVERSE START:

THIS TEST WILL NEASURE THE START DELAY IN THE REVERSE
DIRECTION,

1, VWRITE § RECORD, ASSURE TAPL I8 sTOPPED,

2, RCAD REVERSL THE RECORD WRITTYEN IN STEP |,

3, MONITOR BIT 1S OF TC (ACCL)

4, THE TINE FROM GO TO RESET OF ACCL I8 THE START TINE
s, 8TOP

712, READ REVERSE SHUTDOWN

THIS TEST WILL MEASURE THE READ sHUTDOWN IN THE RELVERSE
DIRECTION,

14 WRITE 1| RECORD, ASSURE TAPE I8 sTOPPED,

2, READ REVERSE THE RECORD WRITTEN IN STEP 1,

3, MONITOR FRANE COUNTER AND BIT 4 OF DB (8DWN),

4, TINE FROM FCeRECORD SIZE (LAST FRANE READ) T0 gDWNsi
I8 THE READ REVERSE SNUTOONN TINE,

s, aroe

T13, READ REVERSE SETTLEDOWN:

THIS TEST WILL WNEASURE TRE READ SCTTLEDOWN IN THE REVERSE
DIRECTION,

i, WRITE § RECORD, ASSURE TAPL I sTO0PPLD,

3o READ REVERSBE THE RECORD WRITTEN 1IN BTEP 3,

3, MONITOR BIT 4 OF DB (8DWN)

4, TINE FRON SET OF 30OWN TO RESET OF sOWN 1 THE
SETTLEDOWN DELAY

S, 8sTop

T14, TURN AROUND DELAYeFORNARD TO REVERSE

THIS TEST NILL MZASURE THE TINE REQUIRED FOR THE TAPE
TO CHANGE DIRECTION,

1, LEAVE TAPE AT ITS PRESENT POSITION, ASSURE THAT IT I8 8TOPPED
d, ISBUE A WRITE FORWARD OF AT LEAST 26 FRANLS
), MONITOR BIT 7 OF D8 (DRY)
4, WHEN DRY 18 ASSERTED (EOR), IMMEDIATELY 188UL A
READ REVERSE OF THAT RECORD,
S, MONITOR BIT 13 OF TC (ACCL),
6, TINC FROM GO OF READ REVERSE TO RISET OF ACCL 18
THE TURNAROUND TINE,
7., 8top

850 #0319
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PY 718, TURN AROUND DELAYeREVERSE 1O FORWARD

THIS TEST WILL MEASURE THE TINE A8 IN T14, BUT IN THE
PY OPPOSITE DIRICTION,

1, WRITE § RECORD,
o 3. ASSURE TAPL IS STOPPED

3, READ REVERSE

4, MONITOR DRY (BIT 7 OF D8)
) S, WHEN DRY = 1, ISSUL A READ FORWARD

¢, MONITOR ACCL (BIT 18 OF TC)

7, TINE FROM GO FORWARD TO ACCL ® 1 I8 TNE TURN AROUND TIME,
® ., sror,
@
®
@
®
@
®
®
®
. 7
®
®
®
@

Ga

®




THO2 DRIVE FUNCTION TINER PAGE 19

GAP MEASURENENTS:

TNE PREVIOUS TMIRTEEN (1)) TESTS WERE NEASUREMENTS OF LOGIC
DELAYS PERFOAMED BY THE TN@2 OR TUI6 IN ORDER TO ALLOW POR
PROPER ACCELERATION AND DECELLERATION OF TAPE ACCORDING T0
THE DESIAED INTEROCORD GAP (,6 INCNES), THIS TEST, NOWEVER,
WILL MEASURE TNE PHYSICAL SISE OF ¢NE INTERCORD GAP THAY
EXISTS ON TAPE AS A RESULT OF THE START/STOP TINES OF

THE CAPSTAN ITSELF, BECAUSE TNE INTERRCORD GAP 18

CREATED BY TWO ACTIONS, THE START OF WOTION AND THE

ST0P OF MOTION IT IS NECESSARY TO NAKE TNO SCPERATE
WEASURENENTS, A TNIRD NZASURENENT, MADE ON THE FLY, OF
THE ENTIRE LENGTM OF TNT GAP WILL ALSO BE NADE,

T16, GAP SI3C (3TOP MHALP)

THIS TEST WILL MEABURL THE DISTANCE TRAVLED BY THNE TAPE
IN A 8TOP CYCLE, 1IN OTNER WORDS, TME DISTANCE INTO
THE IRG,

1o WRITE 1 RECORD,

4, ASSURE TAPE 18 8TOPPED,

3, I188UE A READ REVERSE OVER THE RECORD

4, NONITOR THE FRAME COUNT FOR THL FIRST FRAME READ (FC = 3)
S, THE TINE FRON GOmi TO FCsi Ip THE LENGIN OF INL GAP

6, 8TOP

T17, GAP SILIE (START HALF)

THIS TEST WILL NEASURE THL DISTANCE OF TAPL TRAVEL
DURING START UP,

1, WRITLE 1 RECORD, THEN REVERSE OVER IT, ASSURE TAPL 18 sTOPPED,

2. 188UC A READ FORWARD

3, MONITOR FC FOR FCs}

4, TINE FROM GOs3 TO FCsi IS START DISTANCE
s, 8T0P

T20, GAP SILL (INTERRECORD)

THIS TEST WILL MEASURE THE ENTIRE LENGTH OF THE IRG ON
THE FLG, THE TINEZ VALUE OF THIS TEST SHOULD NOT BE
CQUAL TO A SUMMATION OF T1¢ AND T17 DUE TO THE FACT THAT
THE ACCELLERATION AND DECELLERAYION CURYES ARE NOT IN
EPPECT, THE VALUL HERE SHOULD ACTUALLY SE LEss THAN THE
SUM OF T16 AND T17,

1, WRITE 2 RECORDS,

4, READ REVERSE OVER THE SECOND RECORD

), MONITOR DRY (BIT 7 OF D8)

4, WHEN DRY @ 1, I8SUL A SECOND READ REVERSE

S, MONITOR FRAME COUNT

6, TIME FROM GOsi OF SECOND READ REVERSE T0 FCsi 18 THE
LENGTH OF THEL GAP,

7. 8T0P

8EQ 00214




THO2 ORIVE FUNCTION TIMER PAGE 20

T21, GAP CONSISTENCY)

NOW THAT WE MAVE CSTABLISHED THAT THE INTERRCORD

GAP 18 THT PROPER BSILE, LET US DETERNINE THE CONSISTENCY
OF THE GAP UNDER VARIOUS COMMAND EXECUTION TINES,

BY WRITING A SERIZS OF RECORDS, EACH WITH A DIFFERENT
DELAY BETWEEN EXECUTION, WE CAN ESTABLISH THE CONSISTENCY
OF THNE GAPS BY READING THESE RECORDS AND MONITOR]ING

THEIR INTERRECORD GAPS, ON THE FLY,

1, RENIND TAPE T0 BOT,

2, VRITE ONE (1) RECORD TO GET TAPE OFF BOT

J, VWRITE BIXTEEN (16) RECORDS WITH A PROGRESSIVE DELAY
OF FRON 0 TO 16 NILLISECONDS (APPROX) BETWEEN COMMANDS,

¢, BACKSPACE 16 RECORDS AND ALLOW TNE TAPE TO 870P,

8y READ FORWARD (NON-STOP) OVER THESE 316 RECORDE, EACH
TINE NONITORING THE TINKE FROM THE END OF RECORD (DRY)
UNTIL THE FRAME COUNT NEXT GOES FRON & 70 3 (FCel),

6, THE TINES FROM DRY TO FCsi IS THE GAP TINE AND IT
SHOULD REMAIN CONBISTANT FOR ALL RECORDS,

7. 8T0P

oo (SEL GTINTBL IN DITUD LISTING FOR GAP TINES)ss

T22, RESERVYED FOR FUTURE USELossee
T23, DATA TINE AT 200 BPI

THIS TEST WILL MEASURE THE TIME REQUIRED TO WRITE
ONE (1) INCH OF TAPE AT 2090 BP],

8Y WRITING A RECORD OF ENOUGH FRANES TO MOVE

THE TAPE 1 INCH (200 FRANES), DATA RATE

CAN BEL VARIFIED,

1, RENIND TO BOT AND ALLON TAPL TO 8TOP

2, MWRITLC A RECORD AT 200 BPI,

3, MONITOR DRY (BIT 7 OF D8) FOR EACH RECORD

4, THL TIML FROM FCsFCeil TO DRY WILL BE THE TINE REQUIRED
FOR § INCH AT THL SELECTED DENSITY

S, 8100

T24, DATA TINE AT 8556 BPI}
REPEAT STEPS 1 THRU S OF T23 AT 3536 BPI,

125, DATA TINE AT 800 BPIy
REPEAT STEPS 1 THRU S AT 808 BPI,

T26, DATA TIME AT 1608 BPI (PE)!
REPEAT STEPS {4 THRU S AT jé00 BPI,
ooTHIS TEST 18 NOT EXECUTED IF NRZ ONLYee

oo




THO2 DRIVE FUNCTION TIMER
727, ERABE)

TNE TRASE COMNAND WILL CAUSE AN AREA OF THE THAEE (3)
INCHES T0 BE OC ERASED IN TNE FORWARD DIRELCTION
:uxct;tat WILL ASSURE TNAT THEC PROPER DISTANCE s
RASED,

1. LEAVE TAPE AT 178 PRESENT POSITION,

2, I188UE AN ERASE COMNAND,

J, NONITOR DRY (81T ? OF D8)

4, THE TINE FRON GO TO DRY WILL BE THE TIME
REQUIRED TO ERASE 3 INCHES OF TAPE AND WILL
REFLECT THE DISTANCE, DOENSITY IS NOT A FACTOR,
S, 8T00

T30, TAPE NARK)

THIS TEST 18 ALSO A CHECK ON THE THNREE ()) INCH GAp,
WHEN A TAPE MARK Ig WRITTEN, A ) INCH GAP 18
CREATED BEFORE OATA I3 PUT ON TAPE,

1, LEAVE TAPE AT IT$ PRESENT POSITION
2, ISSUE A WRITE TAPL MARK COMMAND

MONIZOR DRY (SIT 7 OF D8)
4, THE TINE FRON GO TO DRY WILL BE THE TIME
REQUIRED 7O WRITE THE TM RECORD PLUS THE
3 INCH GAP,
s, 8TOP

PAGE a3

Vau
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THO2 DRIVE FUNCTION TIMEZR

T31, TAPE SPEED FORWARD)

THIS TEST REQUIRES THE USE OF AN 980 BPI SKEN TAPE|}
THE OPERATOR WILL BL REQUIRED TO MOUNT THE SKEN TAPE
BEFORE EXECUTING THE TEST, THE SKEW TAPE 18 TME ONLY
WAY TO ASSURE THAT TAPL I8 MOVING AT THE PROPER SPLED
BECAUSE THE FREQUENCY OF FRANES ON A SKEW TAPE I3
GUARANTEED TO BE ACCURATE,

1, ASSURE TAPL I§ STOPPED AT BOT,

2. 188UC A READ FORWARD (060 BPI, NORNAL)
3, MONITOR FC FOR FC & 900(10)

4, MONITOR FC FOR FC ® §800(10)

S, TINE FRON FC = 000 T0 FC = 0000 I3 TNL TINE REQUIRED

FOR TAPE TO TRAVEL 16 INCNHES
6, DIVIDE THE TINE FOR $0 INCHES BY 10,
7. THE RESULT 18 AN AVERAGE SPEED FOR § INCH,
s, 8T0P,

T32, TAPL SPEED REVERSE:

THIS TEST 18 THE SANE AS TEST 31, BUT SPEEXD 13
MEASURED IN TNE REVERSE DIRECTION,

1. ADVANCE TAPE OFF OF BOT,

2, 1I188UC A READ REVERSE,

3, REPEAT STEPS ) THRU 6 IN THE REVERSE DIRECTION,
¢, 8700,

PAGE 22
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DITUD=C TN@2 ORIVE FUNCTION TIMER NACY11 27(732) 18eMAR=Y6 131686 PAGE 1§ 320 0026
DRTUDC, P11
1
2
3 JMLIST NC
4 ,LIST
s JADS
. JMCALL OCPREG, $CPVEC, SCPREG,8CATCH, $TYPL
7 JTITLE DITUDeC TMO32 DRIVE PUNCTION TIMER
. LS0TTL STARTING INSTRUCTIONS
9 JLOADING AND STARTING PROCEEDURE
19 ' LOAD PROGRAM USING ABS LOADER
11 ’ LOAD ADDRESS 289
12 ’ SLT SWITCH OPTIONS
13 ; PAESS STARY
14
15 JGENERAL REGISTER USAGE:
16 ; ROSADDRESS OF °FC® REGISTER (SET BY SCOPE)
17 ) R1SADDRESS OF °DS° REGISTER (SET 8Y SCOPE)
18 : RISRETURN PC FROM TINER (SET BY EACH TES?)
19 ’ R)sINDEX INDICATING PREVIOUS OSCILLATOR POLARITY (SET BY TINER)
20 ’ ResCONTAING °TICK® COUNT WHEN TIMZR IS RUNNING (SET BY TIMER)
:; ’ RSGADDRESS OF C83 (ST BY SCOPE)
2
23 §ENITCH AREGISTER SWITCH ASSIGUNENTS
24 190000 swiSs 100000 sHALT ON ERROR
28 048000 suids 040000 JLOOP SUBTEST
26 020000 svwids 020009 ;INHIBIY ERROR TYPE OUT
27 004000 SViis 004000 sINHIDIT SUBTEST ITCRATION
20 002000 SVWiss 902080 s INHIBIT PUBLICATION OF FUNCTION TINES
29 901000 S09s 081090 JRING BELL ON ERROR
30 800409 sNeSs 900400 §TYPE LINE ITEM AFTER EACH ITERATION
31 000200 swe7s 980209 JNALT ON TEST SELECTED IN SNOS=388
32 000100 SHe6s 000100 JCONTINUOUS CYCLE
3
34 i ,80TTL MACRO DEFINITIONS
35 JMACRO SAVE
79 J8R PC, .BAVE §SAVE REGISTERS ON THE STACK
37 JENDN  BAVE
20 LMACRO RESTORE
39 JSR PC, ,AESTORE JRESTORE REGISTERS FROM THE STACK
0 ,ENDN  RESTOARL
4t MACRO INPUT
42 JSR »C, . INPUT §GET USER INPUT
4) JENDN  INPUT
Y JMACRO REWIND
4s JSR PC, ,REWIND JRENIND SLAVE
46 BVS 998 }BRANCH I7 ERROR ON REWIND
47 JENDN  REWIND
48 JMACRO TIMEON
4 JaR PC, TIMON JTURN TIMER ON
50 L, ENDN
st JMACRO TIMCHK
52 Jnp TINER(R3) 1GO TO TIMER & RETURN VIA R2
%) L, ENDN
54 "MACRO SETGO Mo~
s INC (RS) J8ET *GO°’ B1Y

L 3 LAl
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f.

DZTUDC,P1} MACRO DEFINITIONS
s7
se +SBTTL REGISTER ASSIGNMENTS
$9 1 sDEFINITIONS AND REGISTER ASSIGNMEMNTS
60 ) IGENERAL REGISTER ASSIGNMENTS
61 8d000e RosgP
62 09201} Risg]
6} 9080072 R2s32
64 ([ T.I'T-X] Risg)
(1) 800004 R4nl4
66 000005 RS®=§S
67 90000¢ 8Peté
60 ([ 1] D) PCuy?
69 90000 R10s40
70 LTI J Riisg}
71 se0002 R128s82
72 84900} R13sg)
73 900004 Ri4ul4
74 80900S R1%5s43
7%
76 1 'REGISTER ADDRESSES
17 177776 PSwus 1771776 )1 PROCESSER STATUS WORD
78 177774 SLRs 177774 138TACK LINIT REGISTER (11/40,11/453)
79 1771772 PIRQs 177772 J sPROGRAM INTERRUPT REQ, (11/4%)
(T") 177770 UBREAK® 177770 JIMICROBREAK REGISTER (11/49)
L B 177560 TKS® 177560 s s KEYBOARD CSR
82 1771562 IKBs 177562 § IKEYBOARD DATA SUPrER REGIASTER
8) 177564 TP&® 177564 JITELEPRINTER CSh
94 177%66 TPBs 177566 3 3 TELEPRINTER DATA BUFFER REGISTER
s
86 )sVECTOR ADDRESSES
8? d0c004 ERRVECsS ¢ 3 JADDRESS OF ERROR VECTOR
e fdeoie RESBVECEL® SIADDRESS OF RESERVED INST, TRAP VECTOR
89 d00014 TBITVECs1 4 3 1ADDRESS OF °T’ B1IT TRAP VECTOR
99 ([T 3N TRTVECE=1 4 3§ 1ADDRESS OF °TRACE’ TRAP VECTOR
91 o004 BPTIVECE14 1 3ADDRESS OF °BREAKPOINT® TRAP VECTOR
92 999020 IOTVECe 29 3 )ADDRESS OF 10T TRAP VECTOR
93 90002¢ PrvECe2 4 3 JADDRESS OF POWER FAIL TRAP VECTOR
94 (TTT'R]] EMTVECe 1S 3 1ADDRESS OF EMT VECTOR
99 000034 TRAPVECe 34 s JADDRESS OF TRAP VECTOR
96 800060 TKVECs 69 $1ADDRESS OF TTY KEYBOARD INT, VECIOR
97 000064 TPVECeé 4 §9)ADDRESS OF TTY PRINTER INTERRUPT VECTOR
98 soe114 PARVECs 114 $1ADDRESS OF MA/MF PARITY ERROR VECTOR
99 900240 PIRVEC=240 1 )ADDRESS OF PIRG VECTOR
100 900244 FPEVECs244 19 ADDRESS OF FLOATING pOINT INT, VECTOR
101 9002592 MMVECs=2S0 31 )ADDRESS OF MEM MGMT ERROR TRAP VECIOR
182
10} jCLOCK ADDRESS AND VECTORS
104 172540 PLKCSR® 172540 1Kwiiep
109 0009104 PLKVECs 104
196 177546 LKgs 177546 KWLl el
107 800100 LXVECe 100
100 177914 LPSs 177914 sLP11
109 177516 LPBs 177816 ﬁ3
110
114 tRH11,TNO2/TUL6 REGISTERS
“z ‘12“' Tur &1 m | e e R st e -
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DLITUDC,P11

11)
114
118
116
117
110
119
129
121
122
12)
124
128
126
127
120
129
130
11
132
133
134
138
136
137
138
139
140
141
142
143
144
149
146
147
140
149
150
191
132
18}
154
188
156
197
158
159
169
161
162
16}
164
169
166
167
160

REGISTER ASBIGNMENTS

000008
000002
080004
000006
(L] 2Y
0909012
080014
000016
000622
000024
000820
000030
300032

800801
800000
000002
000006
000018
000026
000024
0008130
800032
800030
000036
000060
(Ll
000076
080100
000209
000400
081000
002000
004000
020000
s40000
100000

800000
00001
s00002
00008)
000004
000003
000000
feeel
sooe1e
000020
000049
000100
0900308
geesdoe

NACY11 27(732) 10cHAReTH

PTMO2/TULS INDEX VALULS

+80TTL TMO2/TUL6 REGISTER BITS

(of }1 ] (]
WCe 02
1 11 o4
FCs o6
of ¥{] 10
Dos 12
ERs 14
ASs 16
-] 1 a2
MRe 24
DTs r{
SNe 30
7Ce 32
JRNCB1=C8I(RS)
GOe 1
NOPe [ ]
RNDOFPs 2
RWDs [
DRYCLRe 10
NFNKe 26
ERASEs 24
S$PCrubDs 30
SPCREVE )2
WNCHKPe 0
WCHKRe 86
WFwDs (1)
ROTNDs 70
ROREVe 17Y¢
pd { ] 100
ROYs r{])
Ates 400
ALl 1000
PstlLe a0
DVAw 4080

NCPEs 20000
TREs 40000

8Cs 100000
IRHCB82-C82(RS)

Dves [
DvVis |
DV2e |
DVie )
Dvée 4
DVSs S
Dvee ()
DV7e 7
BAls 10
PATs a0
CLRs (1)
IRs 100
ORs 200
wrowve ana

JCONTROL 8TATUS 01

yBUS ADDRESS REGIATER
IPRANE COUNT

pCONTROL STATUS @2
tORIVE 8TATUS

JERROR REG o}
JATIENTION SUMNARY
sOATA BUFFER REG
IMAINTENANCE REG
tORIVE TYPE REG
JSERIAL NUMBER REGISTER
1TAPE CONTROL REG




DITUDC TNO2 DRIVE FPUNCTION TINER

OLTUDC, P11

169
178
171
172
173
174
173
176
17
170
179
190
101
102
103
104
108
106
107
100
109
190
191
192
19)
194
198
196
197
190
199
200
r{ }
202
a0}
204
209
200
207
200
209
210
211
2112
213
214
219
216
217
218
219
220
221
422
22)
224

T™MO2/7U16 REGISTER B1TS

001000
883000
004000
010000
020000
840000
100000

080001
090002
000004
so0010
000020
000040
008100
000200
000400
002000
064000
o10000
020000
640000
100000

000001
000003
000004

(L1 F]
s001d0
000200
000400
0010090
002000
084000
010000
020000
s40000

002000
010000
840000

000308
000320
s00000
008400 7
sei000
002000
100000

[ .

NACY1S 27(7132)

Hxrs
PGEs
NEMs
NEDs
UrPks
] { ]
PLTe
jREDS=DS(RS)
SLAs
BOTe
THKs
IDbs
SDVWNs
PLEe
88Ce
DRYe
DPRs
£0Ts
WRLs
MOLe
PIPs
CRRa
ATAs
JRHERSER(RS)
ILrs
ILRs
RMR®

FuTs
INCVAELs
PEFLRCs
N3Gs
fCELe
CSITNs
NEFs
DTLs
OPls
UNSs

I RHMReNR(RS)
0sCs

JRHDT=DT(RS)
SPRs
(of 3]
TAPs

IRHNTC=TIC(RS)

NORNMiYS®
COongim
oPrl200e
P183%6e
BPl808s
PEL1600e
ACCLe

____-----I--I‘....------‘

10eMAR=T6 13106 PAGLE &

1000
2000
4000
10000
20000
40000
100000

1

2

4

10

a0

40
100
a0e
4090

r 11
4000
16000
20000
40000
100000

2
4

20
100
r{ ]
400
1800
anee
4000
10000
20000
40000

Jos
320

o
000400
0010090
002000
100000
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DITUDC, P11

22%
26
an
220
229
23
231
212
r3 3
234
238
)6
r 3 3
230
239
240

THO2/TU16 REGISTER BITS

1044080
104000
000004

083724
177400
177600

00000)
soeel ]
000012
s00018
000017
sse0as

NACYL1 27(¢7)32)

10eMARST$

s INSTRUCTION EBQUATES

HLTe
SCOPLe
TYPES

TRAP
EnT
107

IMISCELLANEOUS EQUATES
OUTBUreINlT

FRECNTe

WRDCNTs
1ASCITI EQUATES

CHNTRLCe

HTs

LFe

CRe

CNTRLOs

CNTRLUS

.3.. °
=128,

3

11
12
13
17
a3

13106 PAGE 8

10TPUT BUFFER START AT BEG OF PROGRAN
sPRANE COUNT
IWORD COUNTY

pASCII CODE FOR CONTROL € (°C)
JASCI1 CODE FOR MORIZONTAL TAD
sASCII CODE FOR LINE PEED
1ASCI1 CODE FOR CARRIAGE RETURN
1ASCII CODE FOR CONTROL O (°0)
PASCII CODE FOR CONTROL U (*U)




OLTUD=C TM@2 DRIVE FUNCTION TIMER

DLTUDC,Pi1

241
342
243
244
243
246
247
r {1
249
ase
81
82
2%3
asé
ass
256
287
ase
239
r{1
261
262
263
264
2693
366
267
260
269
27
a7
272
27}
274
278
276
217
27e
279
209
a0
a82
a0}
204
r{}
206
287
aee
a9
290
291
292
29)
294
299
2%

008814
000016
008620
000022
000024
000836
000036
000032
000034
000036

800176

901000
001682
001004
001003
001006
081010
001012
001014

001084
001114
se1116
001120
0011214
001122
00112)
001124
0031128
001126
01127
001139

901132
901134
#0116
001140
001142

TNG2/TUL6 REGISTER BITS

000014
000016
soneoe
8021332
000000
000026
000000
894126
000340
993682
800340
000060
003606
000340

000176
(L[] ]]]

000200
9001)7

177870
000000

o0

(]
800000
172440
(L1 L)
s80020

000020
000000
000000
000
oo
000
(1]
008
00
see
000
(1]
091132
03edée
031462
032464
033466
034470

005724

001144_ PRO00L,

NACY11 2

7(7132)

§0=MART§

SETUP TRAP VECTORS
8TRITVEC

STKPTRe

+WORD
+«WORD
+WORD
+WORD
«WORD
+WORD
+WORD
+8TKVEC
+WORD
+WORD

0*2
HAL?T
+TYPE

[ ]
PrYEC+2
HALT
3CoPL
340
+MLT
340

TKISR
340

131068 PAGE ¢

1887 °T° TRAP T0 TIMER ROUTINE
JPRIORITY LEVEL ?

18ET 10T TRAP T0 ,TYPE ROUTINE
IPRIOTITY LEVEL o

IPONER FAIL TRAP 70 HAL?T

IAT PPVECe2

p8ET ENT TRAP T0 ,8COPK ROUTINE
IPRIORITY LEVEL 7

18ET TRAP TRAP TO NHLT ROUTINE
IPRIORITY LEVEL 7

p)SOFPTWARE SWITCH REGISTER LOC, 176

8176
SWREG

08200
JNp

01000

sPROGRAN TAGS

SWR)
SCPADR}
DRYNUMy
sLVYNUNMY
SLVPTRy
TMBASES
ATINE)
ATINTBLI

GAPTBL:
DELTIN:
OCTAL®:
GAPS
ITCNTs
I8TNUNS
CRFLG)
PRGrLG)
UNTFND
TYPFLG)
NREFLGH
ASrLG)

DIGTABS

onYCTIve.,

177870
JWORD
YL
YL
JWORD
JWORD
JWORD
oBLKN

o BLKW
+WORD
- WORD
BYTE
+BYTE
+BYTE
+MYITE
JOYTE
JOYTE
+BYITE
BYTE
+BYTE
+EVEN
‘et

"2)

45

"e?

ol 1)

- v e

GOINIT

200900900
x
(2]
»
>

- -
[ [
[ J L J

JSOFTIWARE SWITCH REGISTER

160 T0 START OF PROGRANM

18TACK

SNITCH REGISTER

s THO2 DRIVE UNDER TES8T

JTU16 SLAVE UNDER TEST

sPOINTER TO SLAVE TABLE (SLVTBL) BELOW

)BASE ADDRESS OF THO2/TUL16 REGISTLRS
JCONTAING *TICK’® COUNT

JEACH ENTRY CONTAINS TIMNE FPOR FUNCTION

JENTRIES ARE MADE BY °SCOPE° ROUTINE

s TINES RECORDEID Y *GAP CONSISTANCY® TEBT

sVARIBLE DELAY

JCONTAINSG GAP 9o (USED FOR T8T 92}%)
s ITERATION COUNT

JTEST o

JERROR FLAG

sPROGRAR FLAG

JUNIT FOUND INDICATOR

$INDICATES IF DRIVE I8 NRZ ONLY,
11/8 = YE8/NO,

- . - - - - aea mw - -~ ~w mOmeomg

8LQ 00)}

E3




OXTUD«C THO2 ORIVE FUNCTION TINER
THMO2/TULI6 REGISTER BITS

DRTUDC, P11

m
ril
99
] 1
1 3]
302
30
304
308
106
1] )
jos
joy
i1

001192

901134
001164
001264
001374
091377
001401}
00140)
001408
001407
(L2XRY
001412

000
081154
000810
o100
00110
003013

134

060

97

03s

040
800840
004476
801416

RACYLL 27(732)

ORYIBL;
SLYTOL?
U
CRLF
PKaLaM)
ECNO}
BELLY
JYLE
SPACED)
SPACE:
ANGTADS

oBYTE
JEVEN
+BLKD
+BLKD
+BLKB
ASCI1L
+ABSCIES
+ABCI2
oASC1S
JABCIS
+ABCII
+ASCIZ
+ABCIE2
+EVEN

10eMAR=TS

0,
o4,
%2,
<CRICLP>
.\.
..l
<
e
[ I J
[ I

’>7¢HT>

13106 PAGE 7

JTERNINATOR

sA 0/=4 » DRIVE %07 70 BE/T0 B3I TEBTED
tA 8/=1 = BLAVE NOT T0 BE/T0 BE TESTED
tTELETYPE INPUT BUPPER

JNISCELLANEOUS ASCII CHARACTERS

F3



O 6 o6 ¢ &6 ¢ &6 &6 & o o o o o o mil | ® ¢ 6 o o ¢

oLITUD
DETU

31
312
313
314
313
316
217
310
319
320
321
322
32)
324
328
326
327
320
329
330
3
132
33)
3}
3)8
336
337
330
339
3d0
J4
342
3e3
344
343
346

THO®2 DRIVE FUNCTION TIMER
TINE SPECIFICATION TABLE

001416
0901422
901426
001412
001436
801442
001446
001482
001436
901462
001466
9031472
901476
0901802
001366
001312
001316
901322
001826
001832
0013348
991542
001346
9015352
001336
001362
001366

000000
0448560
001666
901372
002806
038349
(1]
900721
002506
880300
000862
002306
003206
90320¢
002412
002234
992710
082344
000000
004332
0043540
004340
ped16
023864
024404
0043)¢
004336

000000
043740
001846
001822
#1482
038064
080404
000681
001482
000404
900812
001482
092086
002084
001666
001822
002332
092330
000009
004406
004374
004374
004382
023284
024074
904172
094172

NACYL] 27(732)

10esMARSYS

13106 PAGE ¢

o8BTIL TINE SPECIFICATION TABLE
JTHE BELOW TABLE CONTAING TNE SPECIFIED FUNCTION TINES IN TENS OF
INICROCESONDS, NOTE THAT WNEN TINES ARE TYPED THAT THEY ARE TYPED 1IN
gNICROSECONDS (DY APPENDING A 0),

sTORNAT 18
’ +WORD

STINTBL: ,WORD
+WORD
+WORD
+WORD
+ WORD
+NORD
+WORD
+WORD
«WORD
+WORD
oWORD
+WORD
+WORD
+WORD
+WORD
+WORD
+WORD
+WORD
+WORD
+WORD
+WORD
+WORD
+WORD
+WORD
+WORD
«WORD

0,0

10000,,10400,
00950,,00070,
00990 ,,00080,
013%50,,00010,
18200,,14%00,
00320,,00200,
00448,,00423,
01380,,00010,
00326,,002¢00,
00378,,903)30,
01330,,00810,
91670,,01070,
01670,,01079,
0129%0,,00980,
01188,,00089,
01400,,013° 9,
01300,,01240,
0.0

02410,,02)10,
."... '.13.'.
02400,,02300,
C!lll.o!l‘ll.
10100,,00900,
10500,,10300,
922790,,021170,
02270,.,02170,

JTINE IN N8

s SPARE
5108,00104,0
19,5¢0,7
10,9«0,9
"io."ol
1103,0=149,0
1302°2,6
14,084,289
119 ,8-8.1
13,3026
13,72),)
113, 808,1
316,7240,7
$116,7-168,.7
112,909 §
113,0°0,8
514,043 .7
"’...‘2.‘
'.......
134.1°33,1
134,023 ,0
124,0°2),.0
128,1°24,1
1101,0-99,0
1108,0°10),0
132,7=21,1
122,7221,7

runctTIoN

WRITE PRON BOT

WRITE BTAR?

WRITE SNUTDOWN

WRITE STLOOWM
READ FRON B30T
READ BTAR?

REs ) BNUTDOWN

READ SETTLEDOWN

RD REV START
RD REY SNTDWN
RO REV 8TLOWN

TRhe RudD DLY PeR
TRE RED DLY Rer

GAP 8138 8700
GAP S13E BIRT

GAP SILE INTER
GAp CONSIBANCY

DAY TINE 290001
DAT TINE 886D
DAY TINE O00RP}
DA? TINE sée0PE

ERASE
WRT PILE NARK
READ i* TApE

7870014
787003
702603
T8%004
T8%008
20%006
283007
783010
28%0114
20%013
20301)
28%04 ¢
783018
782046
20%017
703020
762031
381022
202923
203024
162028
20%026
703027
182820
7862031

RO REV 1° TAPE 7T870)2
INOTES TEST 31 AND 32 REQUIRE PRERECORDED 000BPI SKEW TAPE,

8LQ 003)




DITUDeC TNO2 DRIVE FUNCTION TINMER

DITUDC, P8}

147
Jes
349
%0
391
332
38)

NACY13 27(732)

GAP TIME SPECIFICATION TABLE

384 001372 002402
358 001576 0026352
356 001602 002734
387 001606 002734
IS8 001612 002734
389 001616 002632
J6o 001622 002632
361 001626 002632
302 001632 0033)2
363 001636 0023)2
364 001642 0029)2
368 001646 0023)2
J66 001632 0029)2
367 001686 002532
368 001662 0023)2
369 001666 00232

002412
002306
002812
002332
002424
0022360
00212460
082260
0032690
002260
002260
002360
002260
002269
082260
9902240

o S8TTL

10eNAReT6 13106 PAGE 9

GAP TINE SPECIFICATION TABLE

pTHIS TABLE CONTAING THNE GAP SI3ES (IN TENS OF MICROSECONDS) FOR EACH
)OF THE 16, GAPS RECORDED BY THE GAP CONSISTANCY TEST (287921),
INOTE:s GAP 0°3 ARE IN OCTAL,

GTINTBLI ,WORD
,WORD
JWORD
SWORD
JWORD
+WORD
,WORD
+WORD
JHORD
, WORD
JWORD
JWORD
+WORD
WORD

NAX,NIN(10)

01410,,01299,
01450,,013%0,
018500,,01)70,
01300,,01370,
015060,,01000,
91450,,01200,
01480,,01200,
91450,,013200,
01370,,01200,
01370,,01200,
01370,,01300,
01370,,01200,
01370,,01200,
0137s,,01200,
01370,,91200,
01378,,01200,

B o

11é,1°12,9
14,813 ,8
118,0°43,7
110,0-1)3,7
138,0°3)3,0
"..'..’.'
"‘.'."..
114,8212,0
113,7°13,0
113,7242,0
",.1."..
"’.’."..
113,7+13,0
11),7.18,0
113,7212,0
113,7212,0

I

DELAY 1IN RE(19)
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DITUD=C TMO2 DRIVE FUNCTION TINER
DETUDC, P11}

370
m
32
373
374
379
376
n
370
179
300
01
302
30)
304
3688
306
0
300
309
390
391
392
393
394
398
396
397
396

801672
981674
001676
001760
s01702
001704
881706
901730
001712
861734
001746
081720
001722
0801724
001726
081730
001732
001734
001736
001740
001742
001744
001746
001750
001732
001754
001756

TEST HEADER POINTERS

¢o0000
014668
014797
014727
014784
014778
013017
018836
815060
01810}
019123
013182
#1820}
018233
$1826)
819311
#15340
918370
800008
01944)
913437
01546}
019507
015534
913336
015601
91562)

NACYIt 27(732)

10=MAR=T6

13100 pAGE 19

S88TTL <TEST HEADER POINTERS

P THE I!L&U TABLE CONTAING POINTERS T0 EACH TEST°s DESCRIPIOR

NANPTRS ,WORD
oWORD
+WORD
+MORD
+MORD
+WORD
+NORD
JNORD
+WORD
+WORD
oWORD
+WORD
+WORD
+WORD
+WORD
+WORD
+WORD
+WORD
+WORD
+WORD
oWORD
“WORD
+WORD

[

A T001
A,7002
A,T00)
A,T004
A, 1008
A.,T006
A, T007
A,T818
A, 7011
A,7012
A,T01)
A,7014
A,7018
A,T016
A,T017
A,T020
A,7021
[

A,202)
A,7024
A,T029
A, 7026
A, 1027
A.,1830
A,T0)1
A,7032

)DUMNY TC8T

I3
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DITUDeC TMO2 DRIVE FUNCTION TINER

DITUDC, P18

399
400
401
402
403
404
405
406
407
400
409
40
411
412
41)
414
419
416
4117
410
419
420
421
422
42)
424
433
436
27
430
429
430
¢34
4132
433
434
438
436
L2}
438
4
440
441
442
44)
444
443
446
"7
440
449
4350
31
492

061768
001762
001764
001766

001770
001776
002800
002006
002014
002022
002024
0026830
002034
802040
002044

0020350
002084
002062
002066
002074
802102
002104
002106
802114
002116
002124
002130
502136
002140
002142
#021%6
002192
002160
002162
002166
#03170
002174
002200
002204
902212
902220
00222¢
902226
902230
002236
002240

TEST HEADER POINTERS

022767
001120
8167487
842767
022767
001106
000604
000004
017702
004767
000004

005067
0312767
004767
042767
122767
0010014
0097914
122767
001012
012767
004767
022767
991034
000417
122767
003004
122767
00200}
([ [ ]]]
000746
0061367
006367
0061347
142767
156767
005167
001736
080718
016777
000740
000297

000176

175586
177¢00
008087

015648
0136932
176740
000364
018661

177706
000007
000184
177600
0000293

080019

000200
000230
00y

000060
0000467
015671
177566
177862
177586
000060

1771542
177540

177826

177002
1777182

177744
177736

1717702
177664
177656
177644
177642
177626

177610
177600

1773546
177842

176542

RACYL] 27(732) 10<MAR=T$

CKawRe

CNTLUS

08
401

781
ouTs

13106 pAGE 1}

JCHECK SWITCH REGISTER ROUTINE, CHECKS POR “G TO ALLOW CHANGING

'0' 500.116.

1CALL I8 BY WAY OF JBR PC,CKBWR

tLOCATIONS UBSED:s

Tibs «WORD @
TENPST: ,WORD @
COUNT: LWORD o
RDBW: +WORD o

Cup S$BWNREG, SUR
BNE out

Mov IK8,TID
bIC 0177600,71ID
Cup ¢7,71D

(1] 4 out
TYPE,L,CNTG
TYPL,L,8WR

MoV OBWR,R2
JBR PC,TYPOCT
TYPE,L,NEVW

CLR TENPST
MOV 07,COUNT
JOR PC,TTIN
81C 8177600,710
o ] 4 028,710

1 1.1 4 as

BR CNTLU

CMPS 415,11D
BNE 48

MOV 0200, RDEN
JSR PC, TCRLPF
MNP 07,COUNT
BNE 78

DR our

(of ] 4 ) 200,710
BG?T 5

of 1] ] 007,110

[ ] A (Y ]
TYPL,L,.QUERT

BR »

ASL TEMPST
ASL TENPST
ASL TENPST

BIC8 060,TI8
BIsS TIB, TEMPST

OEC COUNT

] 4] L]

AR 18

MOV TEMPRT, 08NWR
BR o

RTS8 pC

180FPTWARE aWITCH REG PRESENT
180, GET OULT

JAND STRIP OFF
JTHE GARBAGE

118 1T A <*G>

16O READ A CHARACTER
JSTRIP OFF GARBAGE
118 1T A “VU?

IBRANCH IF NOT

s8TART OVER

118 1T A <«CR>?
IBRANCH IF NOT

JECHO IT WITH <LP>
JWAS IT FIRST CHARACTER

JCHANGE SWR IF NOT FIRST ONE
1GET OUT

tSTART OVER IF NOT LEGAL CHARACTER

JGET NITTYeGRITTY

JONLY WANT ¢ D1GITS

JCHANGE BWITCH REGISTER CONTENTS

J3




DITUDC TM@2 ORIVE FUNCTION TINMER
TEZST NEADER POINTLRS

DLTUDC,PI 1

433
434
43S
456
437
38
439
40
461
462
463
464
463
466
467
468
469
470
471
472
473
474
473
476
477
470
479
490
L1}
492
403
404
(1]
406
407
408
4
490
491
492
493
494
49S
496
497
490
499
See
5014
se2
12
L1 1)
S0
566
307
500

902242
002246
9902232
0022%¢
082262
0022646
092270
002276
002302
902364
903312

0032314
002319
002316

092317
902320
002322
002324
002323
902326

002332
002334
0023490
082346

002332
002336
002360
002364
962370
982372
002376
002400
002402
002404
002406
003410

905067
005047
903967
80326
105767
100375
016767
103767
100378
116767
000207

00011}
aee

o0
177964
177566

e

g00
sese1s
092332

010046
017600
862766
105067

103767
005410
000004
103767
100006
003667
000287
112046
00100}
005726
812600
096002

122716

902416 991448

178312
1713310
177982
178276
178272

178266
179262

177490

000002
8000802
$7718)
1717747

863326
177376

177370

000011

177462

175254

NACY1L1 37(732)

ITINg

TTINLY

TTIN2:

BTTL
..aourxni 70 TYPE ASCII

10=MAR=T$

1306 PAGE 12

)TTY READ SUBROUTINEeasscseass

CLR
CLR
CLR
InC
1878
BPL
MOV
7878
SPL
NOVS
RTS

.slrrL

TKs

KD

TI0

K8

K8
TTINY
TKS, T1B
P8
TTIN2
TIB, TP
PC

PROGRAM SUBROUTINES

TYPE SUBROUTINE
MESSAGE, wESSAGE MUST TERMINATE with A 9o

BYTE,

$1THE ROUTINE WILL INSERT A IUIIII OF NULL CHARACTERS AFTER A b!lt reeo,

15A TRAP TYPE INSTRUCTION
s MESADR 18 FIRST ADDRESS OF ASCIR STRING

s yHORIZONTAL TAD

P9CONTAING NULL CNARACTER

g sCONTAING ¢ OF FILLER CNARACTERS
;sCONTAING TELEPRINTER AVAILABLE FLAG
1080/377 u AVAIL/NOT AVALL

JICONTAING KEYBOARD AVAILABLE FLAG

1 9ADDRESS OF TLEPRINTER STATUS REGISTER
§9ADDRESS OF TELEPRINTER DATA BUFFER
$9CONTAINS 0 OF CHARS TYPED

$sCONTAING CONTROL O CHAR (IF TYPED)

J38AVE RO
$1GET RESSAGE ADDRESS
$IADJUST RETURN pC

p9BRANCH IF CONTROL 0(“0) WABN’T TYPED
11 TYPT <CRO<LP>

)sPUSH CHARACTER TO BE TYPED ONTO STACK
JIBRANCH IF NOT THE TERMINATOR

psPOP TERMINATOR CHAR OFF THE STACK
JIRESTORE RO

$PRETURN TO CALLER

JICALLY TYPE
" NESADR
?)TAGS USED BY THE TYPE ROUTINE BELOW
eNTeyy
SNULLS ,BYZE
sPILlL: ,BYTE 2
eTPFLG: ,0YTE §
STKFLGY ,0YTE °
sTPS: +WORD 177964
STPB;  ,WORD 177366
SCHARCNT: ,BYTIE o
SCNTRLO; ,BYTE (]
SCRLFs LASCIE <1%3<1D>
+EVEN
+TYPES nOV RO,=(8P)
MOV 02(8P), R0
ADD 02,2(8P)
CLRB SCNTRLO
TYPEL: TSTB SCNTRLO
BEQ TYPEQ
TCRLFt TYPE,SCRLF
7878 RDSW
BPL TYPE)
CLR RDaW
RTS pC
TYPE2s MOVS (RO)e,=(8P)
BNE TYPES
787 (8P)e
TYPEI1 MOV (8P)e,RO
RT1
TYPE4L CuPD SONHT, (8P)

aFAn

3 $BRANCH IF HORIZONTAL TAB <HY>

880 0037

K3




DITUDC TM®2 DRIVE FUNCTION TIMER NACY11 27(732) 10=NARe76 §3106 PAGE 1) 820 0030
DZTUDC, P13 TYPE SUBROUTINE

SO9 002420 004767 000026 JBR 9C, 88 19TYPE CHARACTER

S10 002424 122726 000012 380 CHPB 012,(80)¢ JICHNECK IF CMARACTER WAS A LINE FEED

S11 002430 001359 BNE TYPEL JIBRANCN IF NOT LINE PRED

S12 002432 016746 177656 MoV SBULL, = (3P) $9GET ¢ OF FILLERS REQUIAED AND FILLER

::: 7 9CHARACTER,

S13 002436 105366 00000} 1Y) pECH 1(8P) ) JOECRENENT PILLERS REQ, COUNT

516 002442 002779 BLY 38 J9BRANCH IF NO NORE FPILLERS ARE REQUIRED

S17 002444 004767 000002 JSR PC, 56 $9TYPE FILLER CHARACTER

S10 002450 000772 1 .

519

$S20 002452 108777 177642 YY) 7818 se1Ps gaWALT FOR OUTPUT DEVICE

$31 902436 100378 PL oo

522 002460 122737 000017 002128 Cupb 017,000CNTRLO 3 3CMECK 1P CONTROL O WAS TYPED

523 092466 00140) 17 Y 17820P TYPING NESSAGE IF "0 WAS TYPED

S24 002479 116677 000002 177624 137 ) 2(8P),007P8 9 90UTPUT CHARACTER

S2S 002476 122766 000015 000002 68 cHPD 918,2(8P) JIORANCH IF NOT <CR>

S26 002504 00100) BNE 7

S27 002506 105067 177612 CLRS SCHARCNT $9CLEAR CHARACIERS TYPED COUNT

$28 002512 000406 BR o

$29 002514 122766 080812 0800002 74, cHPB 012,2(8P) JIBRANCH IF <LP» OR °NULL®

S30 002322 002002 scE 1

S31 002524 103267 §77574 INC SCHARCNT 19 INCRENENT CHARACTER TYPED COUNT

S332 602330 00820 (1Y) RTS pC

$33

834 J JMORIZONTAL TAD CHT> PROCESSER

S3S 902532 112716 080040 984 MOVD 040, (8P) s 3LOAD °sPACE’

S)6 002336 004767 §77710 1081 JOR PC,.58 }1TYPE *SPACE’

$37 0023542 3132767 080007 177834 BITS 07, 6CHARCNT 33TYPE SPACES UNTIL A MULTIPLE

S39 002339 001372 oNE 108 1307 8 CMARACTERS MAVE BEEN TYPED

S)9 002352 103726 1578 (8P)e 11P0P SPACE

S40 002554 090676 BR TYPEY J9GET NEXT CMARACTER

S41

$42 }BUBROUTINE 10 SAVE GENERAL REGISTERS ON THE STACK

843 JCALLY BAVE

5S¢4 0025356 010546 JBAVES MOV RS, =(8P) 1SAVE REGISTERS ON THE STACK

SeS 0902560 010446 MOV R¢,=(8P)

Se6 002562 010346 MOV RI,=(8P)

S47 002564 010246 MOV R2,=(8P)

S40 0023566 010146 nov Ri,=(8P)

S49 9902579 910046 MOV RO, =(8P)

SS8 002572 016646 000014 MOV 14(8P), »(8P) JGET RETURN PC

SS1 002576 000287 RS pc JAETURN

583

$S) JSUBROUTINE TO RESTORL GENERAL REGISTERS FROM THE STACK

sS4 JCALLS RESTORE

SSS 002680 012666 000014 +RESTORE§ HOV (8P)+,14(8P) JHOVE RETURN PC

S56 002604 012600 NOV (SP) e, RO JRESTORE REGISTERS

S57 002606 0312601 . MoV (8P)e,RY

$58 002610 012602 MOV (8P)e,R2

SS9 002612 01260) nov (SP)e,R3

S60 002634 012604 MOV (8P) e, Ré

S61 002616 012609 Mov (BP) e, RS

::: 002620 00020 RTS »C JRETURN L3

564 o JRISPAUTINE TA COYYFAT _OCTAL DATS ®n se-v> -




DITUD<C THO2 DRIVE FUNCTION TINER
D32UDC,P11

$63
566
6?7
S68
69
570
571
572
$7)
$74
378
576
$77
570
579
Sed
S0
582
58)
S04
L1 1]
sSeé
807
t1 ]
509
390
891
392
93
594
3593
596
897
598
S99
600
691
682
60)
664
603
606
687
(1]}
609
610
611
612
61}
614
619
616
(1%
(21
¢19
628

002630
962634
002634
802640
002644
002646
002659
002632
002684
002660

002662
002664
002666
802670
082672
862676
002702
082704
862766
002710
002714
002716
002722
002722
002726

002730
002734

002736
002742
002742
002746
003788
n3784

110667
900402

109817

084767
012704
08808}
010201
906302
09610)
812700
00404

0061302
80610)
0883014
0011374
012704
116324
08560)
083100
001368
105727
001002
000004

904767
000207

110617
00402

109037

004767
004000
s12704
pnceg)

TYPE SUBROUTINE

176300

001126

177716
003144

001126
901144
177682

001126
177610
991144

‘——*’_“

NACY11 27¢733) 10oHARCYE 13106 PAGE 16 8EQ 06)9
sCALL: NOV AUNBER, N2 pNOVE NUNBER TO R2
’ JOR C,CuvOCY
CuvoCTs nOVE P, TIPFLS §8ET DO NOT TYPE FLAG
BR cuveo
oS8T OCTAL T0 ASCII & TYPE ROUTINE
JSUBROUTINE TO CONVERT OCTAL NUMBER T0 ASCII AND TYPE 1T OUT
ICALLS MOV BUNBER,R2 IPUT o IN R2 -
’ JOR PC,TYPOCY JCALL ROUTINE
::::g!l CLRD oTYPrLG §8ET TYPE PLAG
(]
JOR PC, 8AVE $SAVE REGISTERS ON THE STACK
NOYV 00D30G1IT8,N¢ )8ET PSR T0 OUTPUT?
CLR R sRY WILL CONTAIN OCTAL D1GITY
nov R3, RS JGCT ¢ 20 BE 2YPED
16 ASL h2 pouLIFT ¢
ROL R}
NoV o6, R0 3862 0IG1T COUNTER
BR 3
s ASL R2 JSNIFT 0 3 PLACES LEF?
ROL R}
DEC |}
g 20
'Y NOY 0,1 PSET SNIFT COUNTER
nove DIGTABCRI),(R4)e INOVE ASCII BOUIY 70 OUTPUT
CLR Ry
DEC nre JOECRENENT DIGIT COUNT
BNk a0 )GET NEXT DIGITY
7878 o0TYPILG IBRANCK IF ASCII I8
DNE 40 pN0T T0 BE TYPED
TYPE,0D03GITS
40
JSR ?C, ,RESTORE JRESTORE REGISTERS FROM THE STACK
RTS pC
§SUBROUTINE TO CONVERT OCTAL DATA TO0 DECIMAL ASCII
jCALLs MOV NUMBER,R2 s MOVE NUMBER T0 R2
' JOR PC,CNYDEC
CuvDECs mOVS sP,00TYPFLG 18E8T DO NOT TYPE PLAG
BR CNVTD
+8BTTL OCTAL T0 DECINMAL & TYPEL ROUTINE
JTHIS ROUTINE CONVERTS AN OCTAL o TO DECIMAL ASCII AND TYPES 1T OUT
JCALLS NOVY NUMBER, R2 IPUT ¢ IN n2
’ JOR PC,TYPDEC gCALL ROUTINE
TYPDECE: CLR® 0eTYPrLG )SET TYPE FLAG
ChveDs
JSR PCsoBAVE 18AVE REGISTERS ON THE STACK
CLR Re $RO I8 INDEX T0 DECIMAL CONBTANT
nov 90DIGITSE, R4 J8ET OUTPUY PTIR
re-

m3



o
®
e DZTUD=C TMO®2 DRIVE FUNCTION TIMER MACY11 27(732) 18=MAR=76 13106 PAGE 18 SEQ 0040
,4 DITUDC, P11 OCTAL TO DECIMAL & TYPE ROUT:NE
® 621 802756 166832 003036 281 sUB DCONST(R@),R2 JSUBTRACT ODECIMAL CONSTANT UNTIL
| 622 002762 103492 BLO 38 sINPUT ¢ GOLS NEGATIVE
i 62) 002764 00520} INC R) JKEEPING TRACK OF SUBTRACTIONS
® 624 002766 000713 BR 28
| 625 002779 066002 003036 T ADD DCONST(R®), P2 JADD BACK CONSTANT WHEN NEGATIVE
| 626 9002774 116324 901132 MOVE  DIGTAB(R}), (R4)+ JMOVE ASCIT EQUIVILENT
@ 627 003000 062700 000002 ADD 92,R0 sNEXT CONBTANT
620 003004 005760 903036 78T DCONST(R@) SUNTIL ALL CONSTANTS DONE
2 629 003010 091361 BNL 18
@ 630 993012 112724 0P9060 MOVB  9°@,(R4)e JLAST DIGIT IS @
| 631 903016 105737 901126 TSTB  PSTYPPLG JBRANCH IF ASCII I8
632 003022 001002 BNE . sNOT 10 BE TYPED
® 633 003024 000004 001144 TYPE,0DIGITS
634 £OIVI0 Y
635 003030 OP4T67 177544 JSR PC, LRESTORE JRESTORE REGISTERS FROM THE STACK
@ 636 003034 000207 RTS8 PC
637
630 003036 0823420 DCONST: ,WORD 10000,
® 639 003040 201759 ‘WORD 1000,
640 003042 0900144 +WORD 180,
641 003044 000012 "WORD 18,
® 642 003046 800001 ‘WORD 1,
643 003080 Poe200 +WORD ] JTERMINATOR
644
® 645 L SBTTL TYPE SPECIFIED TIMES ROUTINE
646 JTHIS SUBROUTINE OUTPUTS THE TIME SPECIFICATIONS FOR THE TEST
647 JAND ALSO THE ACTUAL TIME RECORDED (ATIME)
. 640 sFORMAT OF LINE TYPED
649 JRANGESCAAAAAA-BBBBBB> ACTUALsCCCCCC
650 s WHERE 1 AAAAAA I8 MAXIMUM TIME FOR TEST (STIMTBL(TSTNUMX4)),
° 651 ' BABBBB IS MINIMUM TIME FOR TEST (STIMTBL(TSTNUMX4+2)),
652 ; CCCCCC I8 ACTUAL TIME RECORDED BY TEST (ATIME),
653 sCALLY MOVB  TEST NUMBER,R2 jLOAD TEST NUMBER
PY 654 " MOV STIME, 0OATINE JMOVE TINE TO ATINE
658 ’ J8R PC,OUTAPC
656 003052 0109246 OUTSPCs MOV R2,=(SP) JSAVE R2 & R3 ON THE STACK
Py 657 003054 019346 MOV R, =(8P)
658 003056 006302 ASL R2 JMULTIPLY TEST o TINES 4
659 003060 006392 ASL R2 $TO FORM INDEX INTO STINTHL
PY 660 003062 81020) MOV R2,R) JR3 CONTAINS INDEX INTO TABLE
661 003064 000004 014648 TYPE, L. RNG
662 003070 016302 091416 MOV STIMTBLCR3),R2 JGET MAXIMUM SPEC TIME
P 663 003074 004767 17766 JSR pC, TYPDEC JCONVERT TO DECIMAL & TYPE
664 083100 090004 0091405 TYPE,DASH
665 003104 016302 001420 MOV STIMTBL+2(RI),R2 JGET MINIMUM TINE
° 666 003110 004767 177622 J8R PC, TYPDEC JCONVERT T0 DECINAL & TYPE
667 ©093114 060004 001412 TYPE, ANGTAB
668 903120 000004 014655 TYPE,L.ACT
® 669 003124 013792 001012 MOV O¢ATINE,R2 JGLT ACTUAL TIME
610 003139 094767 177602 JSR PC, TYPDEC JCONVERT T0 DECIMAL & TYPE
671 003134 000004 991374 TYPE,CRLF
® 672 003140 012603 MOV (8P)+,R3
673 903142 012602 MOV (8P)+,R2
$7¢ 003144 000207 RTS pC JRETURN H‘f
‘ enrTY? TYOr Fym e .



DETUD=C TMO2 DRIVE FUNCTION TIMER

DITUDC, P11

677
670
679
(1]
601
682
(1}
684
(1] )
686
697
600
609
690
691
692
69)
694
699
696
697
699
699
708
701
102
703
784
78S
706
707
100
189
110
711
712
713
714
718
716
717
710
719
720
724
722
7323
724
738
726
127
720
129
730
731
132

—tsnt e -

993146
0631390
903132
0031386
903160
903162
003166
003172
903176
003202
001206
003212
803216
003222
003226
803332
003236
803242
003246
003252
09013234
9032%¢

003269
083269
003264
603278
003274
003276
0031302
0033606
803110
003312
963316
003322
863324
003339
903332
0033134
003334
003340
093340
003344

010246
010346
11670)
006303
906303
000004
016303
004767
900004
916302
904767
000004
800004
011702
004767
088604
11702
004767
000004
012693
013602
600207

04767
012709
01278}
#0501}
8035061
122719
091414
112002
#42702
01270)
806311
806161
80338)
091373
0560211
2080761

004767
00207

NACYSL 27(732)
TYPE GAP TIMES SUBROUTINE

18=MAR=T6

13106 PAGE 16

JTHIS SUBROUTINE 18 USED TO TYPE THE SPECIFIED GAP SIXES (RECORDED IN

)TET02%)

I? 18 CALLED BY THE GAPOK ROUTINE IF THEL GAp slIC 1Is OuT OF
PRANGE VIA THE HLT ROUTINE (HLT+2),

tLOAD GAP ¢ INTO GAP

JLOAD ACTUAL TINE INTO ATINE
PSAVE R2 AND R)

1GET GAP ¢

IGET MAX TIME
pCONVERT TO DECINAL & TYPE

1GET MIN TIME
)CONVERT TO DECINAL & TYPE
1TIPE <

pGET ACTUAL TINE
ICONVERT TO DECINAL & TYPE

JGET GAP ¢
1TYPE GAP o

jRESTORE R) AND R2

ASCII TO OCTAL CONVERT SUBROUTINE
PSUBROUTINE TO CONVERT ASCII DATA T0 OCTAL, CONVERTED OCTAL DATA

JCALLY MOV  9GAP,GAP
’ MOV STINE,ATINE
’ JER PC,O0UTGAP
OUTGAPS MOV R2,=(8P)
KOV R, =(8P)
178742 MOVE  GAP,R)
ASL 1)
ASL R)
014648 TYPE,L NG
001372 MOV GTIMTBL(RI),R2
177540 JSR PC, TYPDEC
001403 TYPE,DASH
091574 MOV GTINTBLe2(R3),R2
177824 J8R PC, TYPDEC
001412 TYPEL,ANGTAD
914688 TYPL,L,ACT
001012 MOV PSATINE,R2
177504 J8R PC, TYPDEC
914334 TYPL,E,GAP
091120 MOVE  00GAP,R2
177362 JSR PC,TYPOCT
001374 TYPE,CRLF
MOV (8P)+,R3
MOV (8P)+,R2
RT3 pC
JEBTTL
$18 LEFT IN OCTALE <15+80>,
CNVTAOS
177272 JSR PC, . SAVE
901264 MOY ¢INBDUT, RS
e01116 MOV $0CTALO, R}
CLR (R1)
900002 CLR 2(R1)
000018 181 CMPB  sCR, (RD)
8EQ 3s
MOVB (RE)+,R2
177770 BIC 0177779, R2
90000) MOV 93,R3
288 ASL (Ry)
000002 ROL 2(R1)
pLc R3
BNE 28
BIs R2, (R1)
BR 10
381
177234 JBR PC, .RESTORE
RTS »C
JSBTTL

$PSAVE REGISTERS ON THE STACK
$SET PTR TO ASCII DATA

§GET ADDRESS OF OCTAL DATA
sCLEAR OUT OLD OCTAL DATA

J<CR> TERMINATES INPUT

§JGET *OCTAL® DATA
1STRIP UNUSED 0178
$8ET SHIFT COUNT
JSHRIFT LAST

JOCTAL DIGIT

fAND INSERT THIS DIGIT
9GO GET MEX? DIGIT

JRESTORE REGISTERS FROM THE STACK

JRETURN

PUSLISH SUBROUTINE
PTUT PUSITerd aUaQOUTIME AVERACES ML _ARCOADKD.AINKL FAa Ficu =¢-c -

SKEQ 004}
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DELTUD=C TMO2 DRIVE FUNCTION TIMER
DZTUDC, P14

733
734
739
136
737
730
739
740
741
142
74)
744
748
746
747
748
749
7%0
781
782
79}
794
788
796
787
7568
739
760
7613
762
763
764
768
766
767
760
769
770
™
172
773
774
178
176
771
778
179
700
781
182
103
704
708
706
707
700

903346
003346
0031332
0031356
003362
0903366
803370
0903372
003374
003400
0034902
003404

903406
003410
003412
003414

003416
093422
003424
003426
003430
003412

003436
093442
003444
003432
003434
003456
003462
063466
003472

003474
003476
003502
003306

003810
003514
003320
003824
993326
963830

004767
8127090
113701
122701
001423
00s002
903500)
122701
091402
00800
000777

862002
00539)
908301
001374

012700
00620)
006002
003300
001374
010237

113700
0061300
016067
o4 L1l
080000
113702
004707
004767
000207

010046
012700
108737
108378

113746
942716
122716
s01004
124026
0R880 ¢

MACY11 27(732)

PUBLISH SUBROUTINE

177204
001014
001121
000001

000004

001012
901122
001672
001122

177364
177100

001264
177560

177362
000200
000177

001377

§0=NAR=T6

13106 PAGE )Y

JERATION (IF 16, ITERATIONS) AND PLACES THE AVERAGE RESULT IN ATINE’,
717 TYPES THE NAME OF THE FUNCTION THAT WAS TIMED,THE TINC SPELCe

1IFICATION AND THE ACTUAL TINE ,
PUBLISH:

1683

JOR
NOV
MOVB
curs
(11
CLR
CLR
cHed
(] 4]
HALT
DR

ADD
ADC
] 4o
BNE

nov
ASR
ROR
»] 2«
BNE
MOV

MOVD
ASL
nov
TYPL
+WORD
MOVD
JBR
JOR
RTS

+BBTTL

'CO..."
SATINTBL, RO
OSITCNT,RY
M,Ry

4

R2

R)

.“.’.‘

18

(RO)+.R2
n3
Ry
18

04, R

Rl

Rr2

RO

3
R2,00ATINE

GOTSINUN, RO
RO
NANPTIR(RS),S8

o
GOTETNUM,R2
PC,0UTSPC
PC, .RESTORE
rC

INPUT BUBROUTINE

)SUBROUTINE TO GET TTY INPUTY

) CALLY

JSR

’CO .IN'UT

1BAVE REGISTERS ON THE STACK

pGET TABLE ADORESS CONTAINING TINES
1GET ¢ OF ENTRIES (GIVEN BY ITERATION COUNT)

IBRANCK IF SINGLE ITERATION
JCLEAR “gUN’ REGISTERS

IORANCH IF 16, ITERATIONS
PITERATION COUNT NUST BE § OR 16,
100 NOT CHANGE POSIT OF sNwij
JWHEN TEST 18 RUNNING,

8UM INDIVIOUAL TINES

JSHIFT TINE IN R} ¢ R2 & PLACES
IRIGHT = DIVIOE BY 16,

JNOVE AVERAGED TINES

JGET TEST o

JGET TEST NAME STRING ADDRLSS
GET TEST o

10UTPUT TINKS
IRESTORE REGISTERS FRON THE STACK

JINPUT DATA 18 RETUNED IN BUFFER BEGINNING AT INpUF,

oINPUTE MOV

MOV
187D
BPL

novs
pIC
CHPD
SNE
cupd

."'("’
0INBUF, RO
0 TKs

28

O0TKD,=(8P)
0200, (8P)
01177, (8P)
3
o(RO),(8P)e

Pvor avere . |

18AVE RO ON THE BTACK

JGET CHARACTER
JCNECK RUBOU?T
JREMOVE CMARACTER FPRON INPUT

8LQ 0042

Cc4



w

l

DITUD«C TMO2 DRIVE FUNCTION TINMER
INPUT SUBROUTINE

DITUDC, P11

709
790
791
792
793
704
798
796
791
798
799
00
oot
002
(] } )
004
e0s
006
e
(1]
(] 1)
10
011
012
1)
614
1S
816
17

003334
0035136
003342
003344
003346
003832
003534
003560
003362
00133566
003370
003374
083376
003602
0903604

003606
003612
003416
003622
003624
003630

003632
003636
003649
003642
003646

800762
122716
001004
008726
880004
0097314
1116)?
111620
122728
§0140)
000004
000742
080084
012600
000207

113746
042716
122716
00100}
112667
000802

122726
00100)
000003
000137
000902

o,

001374
001401
000018
001401
001374

177562
000200
000017

176478

903724

NACY11 27(732) 10=NAR=TS

40

L ]} as

cupd SCNTRLU, (8P
BNE (1)

187 (8P}
TYPE,CRLF

DR 18

NOVS (8P} ,00ECHO
NOYD (8P), (RO) e
CHPl OCR, (8P) ¢

BEQ 1
TYPE,ELCHO
DR as
TYPE,CRLF
MOV (8P)e, RO
RTS rC

13106 PAGE 10

JNAIT POR NEXT CHARACTER
) JCHECK CONTROL U (*W)

pKEYBOARD INTERRUPT SERVICE ROUTINE

TKISRE

181

NOVD 00TKB,=(8P)

»IC 0208,(8P)
cHPD ¢CNTRLO, (8P
BNE 10

MOVD (BP)+,8CNTRLO
RTI

CuPp 03,(8P)e

[ 1] as

RESET

JHup OSINIT

RTI

)GET TYPED CHARACTER
STRIP PARITY 81T
) JORANCH IF NOT CONTROL O (*0)

p8ET CONTROL O INDICATOR IN TYPE ROUTINE

JEXIT

IBRANCH IF NOT CONTROL € (°C)

JRESTART PROGRAN

sEXIT

ska 004)
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DETUD-C TME®2 DRIVE FUNCTION TINER MACY11 27(732) 10<MAReT® 131086 PAGE 19 8EQ 0044

ol

0RTUDC P18 ERROR SERVICE ROUTINES
e +SBTIL CRROR SERVICE ROUTINES
( F Y JROUTINE TO PROCESS ERROR TRAPS (TRAPS T0 &)
:20 003650 0880000 ERRTRP) NAL?T
21
022 sERROR SERVICE ROUTINE
e23 pTHIS ROUTINE PROCESSES TWO TYPES OF ERRORS (OUT OF RANGE AND HARDWARE)
02¢ JIHE CALLS FOR AN OUT OF RANGE ERROR ARE <HLZT¢1>,<HLT¢2> AND, FOR A
029 g HARDWARE ERROR THE CALL I8 <HLY>,
026
627 0036852 084767 178112 +NLT} JSR PC,CKBUWR pCHECK FOR CNTL G
820 003686 004747 176674 JBR PC,oBAVE ISAVE REGISTERS ON THE STACK
029 003662 110617 00112} 100 NOVS SP,00ERFLG t8ET CRROR FLAG
00 003066 012777 020000 173104 81T e8Y13,08¥R JBRANCK IF NO RYPOUT
03 003674 #91078 BNK (1]
032 903676 000004 01418 TYPE,EL,HDR
933 803702 113702 001122 MOVD OOTBTNUN,R2 sGET TEST ¢
034 0013706 S04767 176716 JER PC,TYPOCT JAND TYPE IT
033 903712 016600 000036 MOY 16(8P), R0 §GET RETURN PC
06 003716 162700 000002 sud ¢2,R0 jNON PC OF MHLT CALL
037 903722 111000 MOVD (RO), RO pEON MHLT CALL 1T8ELF
630 #0)72¢ 001417 | 11°] 20 sBRANCH IF HLT
819 003726 000004 014220 TYPE,EL ,NDR2
840 003732 122700 000002 od | 4] 62,0 JORANCH IF NOT HLTe2
041 003736 S01008 BNE 108
642 0037480 004767 3177202 JBR PC,OUTGApP 1TYPE GAp SPECIFIED TINES
843 003744 000004 003174 TYPEL,CRLY
044 001730 BOOLY BR (1]
643 003732 0804707 177074 108 JSR pC,0uUTSPC 1TYPC SPECIFIED TINMED
046 00137356 000004 003)74 TYPE,CRLF
047 003762 000442 BR 4
648 903704 016300 000014 28 MOY ERCRS), RO
049 0037760 032763 002000 (3¢ oPE1600,TC(RY)
680 003776 08140) (14} 208
081 004000 042700 102100 81C 0102100, R0
082 004004 000402 bR ats
683 0040086 042700 102300 a0 8IC 6102300, R0
054 004012 005700 2108 787 Rro
838 004014 00100) (1] 4 220
056 004016 000004 0141118 TYPE,E 81T sTYPL 30FT ERROR MESSAGE
08T 004022 000414 SR (1}
(11
059 004024 080004 014143 2281 TYPE,C,HDR}
660 004030 010300 NOVv RS, RO jGET FPIRST ADDRESS OF REGS,
161 004012 012701 o009 NOY 07,1 )TYPE FIRST 7 REGS,
062 004036 012002 Jes nov (RO) e, R2 1GET REG CONTENTS
06) 004040 004767 176564 JBR PC,TYPOCT $AND TYPE 1T
164 004044 00008¢ S0 4 TYPE,SPACE2
063 004030 90530} DEC Ri
866 0604032 001171 BNE )
067 004034 0163502 9000)2 MOV TC(RS), N2 jGET CONTENTS OF TC REGISTER
868 004060 004707 176844 JBR PC,TYPOCT
:s! 904064 000004 001174 TYPE,CRLF
70
071 004078 0832777 001000 174702 483 (3¢9 0809, 08NR JBRANCH IF NO RING TNE BELL
072 904070 001402 (] 4] LY
079 004108 0osced 90140) . T orvee



DITUDC TH@2 DRIVE FUNCTION TIMER

DITUDC,PiL

874
s
076
™M
07
e
(1]
(]}

004104
004110
004112
#4114
004120
004124

0087177
1000014
000000
00476
004767
000002

174670

175680
176484

NACY11 27(732)
ERROR SERVICE ROUTINES

187
L
HALT
JSR
Jan
RTI

10eMARCT$
OSNWR
(1)

PCL,CKBMR
PC, ,RESTORE

13106 PAGE 20

PHALT ON ZRROR?

JCHECK FOR CHTL G
JRESTORE REGISTERS FROM THE STACK
PRETURN

8LQ o048

Ft



DETUD=C TNO2 ORIVE FUNCTION TINER
D2TUDC, P11

02
1}
(] 1)
(11
(1]
07
(1]
(1 1)
(1]
091
92
93
094
s
96
97
098 004126 004767 178636
099 004132 013705 oe01010

900 004136 033777 000400 174634

901 004144 001404
902 004146 1137602 001122
90) 004132 004767 176674

904 0041856 032777 040000 174614

908 004164 001417

900 004166 004767 000840
907 004172 004767 000776
200 004176 105037 00112)
909 004202 016716 174374
9210 084200 010350}

911 004210 062701 000012
912 004214 010500

913 004216 062700 000006
914 004222 000002

S

9216 004224 1035737 00112)
917 004230 001006

918 004232 113700 001121
919 004236 0806)00

920 004240 0113768 001012 001014

921 004246 1032)7 001124

922 004232 032777 004000 174320

92) 004260 0801004

9324 604262 122717 #60020 00113)

923 004270 001))¢
920 004272 011637 001002

9327 004276 032777 0026000 174474

926 004304 001003
929 0043006 004767 177014
9)0 004313 10%0)7 001131
931 004316 108777 174450
932 004322 00172}
933 004324 017746 1744850
934 0041330 0427506 177740
938 004334 005116
936 004336 122726 001122

937 004343 001111

SCOPEL SUBROUTINE

MACYL1 27(733)

oBOTTL
»8COPE ROUTINE

10=NAR=T¢

13106 PAGE 2%

PE SUBROUTING

JTNIS ROUTINE I8 ENTERED UPON CONPLETION OF EACH BUBDTEST
ITHE SCOPE ROUTINE:

] OUTPUTS TINE SPEC ON EACH ITERATION 1P swé8 I8 kT
] REPEATS TEST IF BVWi¢ 18 BLk?
’ STORES ACTUAL TINE FOR FUNCTION IN TINE TABLE (ATINTOL)
’ PUBLISNES TINE IF SvWiesp
] UPDATES JTERATION COUNT AND IF ITERATIONg COMPLEZE CONTINUES
’ 20 NEXT TEST, OTHERNWISE REPEATS TE87
] DELAYS BEFORE CONTINUING OR ltrlltlla T8a?,
| INITIALIRES DRIVE
SRETURNGS, RSeBASE ADDRESS OF TNG2 REGISTERS (ADDRESS OF Csi)
] Ris’°D8° REG ADDRESS
’ RO=°FC® REG ADDRESS
+BCOPE: JBR PC,CKBUR §CHECK FOR CNTL 6
nov OOINBASE, RS $8ET RS TO PIRST TN REG
[ 344 08U00,08uR JORANCH IF SPECIFICATION LINE
[14"] 109 pNOT DESIRED ON EACN ITERATION
MOYD 0028TNUN,R2 sGET TEST NUNBER
JOR PC,0UTEIC JOUTPUT TINE ACCORDED
1008 [} $4 o8N1 4, 08UR JORANCH IF CONTINUOS LOOP
[14-] a0 0T DESIRED
18 JER PC,DELAY JDELAY )80 N3
JOR PCoRNINET 1INIT
CLRS OOERFLG JCLEAR ERROR FLAG
nov SCPADR, (8P)
nov RS, R}
ADD 08,3 tADDRESS OF °Da° REG 18 1IN R}
nov RS, RO
ADD orC, RO JADDRESS OF °FC’ REG 18 1IN RO
rRT:
as 7818 OOERrLG }BRANCH IF ERROR FLAG I8 LT
[ 1.] 4 i ] )
MOVD OSITCNT, RO ;GET ITERATION COUNT
ASL Ro ISTORE TINE IN TABLE
NOYV SOATIME,ATINTIBL(RG)
g INCD oeIICNT g INCRENENT ITERATION COUNT
BIT o8N11,08uR JBRANCH IF SINGLE ITERATION DESIRED
(1] 1 (1]
curs 016,,00ITCNT JBRANCH IF ITERATIONS INCOMPLETE
t 1] 9 10
401 MOV C8P),008CPADR $)SET SCOPE ADODRESS TO NEXT TEST
DIt e8NL0, 08U sBRANCH IF NO PUBLICATION DESIRED
ang ]
JOR PC,PUBLISN 1GO PUBLISN TEST DATA
$09 CLRD eITCNT sRESET 1TERATION COUNT
T810 O8uR JORANCH IF USER DOLS NOT WANT T0
[ 141 Y JNALT ON A BSELECTED TEBT
NOoYvY OSUR,~(3P) 1GET SWITCNED
[ ${ 0177740, (8P) sCLEAR ALL BUT TEST ¢
DEC (8P) jPORN TERT ¢ o}
cnpe GOTBTNUN, (BP) e JORANCH IF NOT AT TRB?

' | SN W .

Gt



DLTUD=C TNO2 DRIVE FUNCTION TINER
DITUDC,P11

20
929
940
241
942
943
944
9248
946
"
940
249
%0
98¢
82
)
%4
%S
%6
%7
950
"9
990
961
%2
%)
264
S
%6
"
20
969
270
"1
972
73
4
7%
276
"M
970
279
200
901
902
)
904
908
906
207
980
209
200
91
932
)

004344
004346
004382

004334
004336
004362
804370
004372
004400
004402

004404
004406

004414
004416

004420
004420
004430

004444
004446
904439
004482
004484

004460
904462

004470
004476
004300

000000
004767
000708

005004
01270)
232768
001408
03276%
001374
090408

00840)
0327468
001774
000207

032763
001406
000112

004444
00840)
008204
10048}

800112
090004

104400
800177

804470

932763
0911362
000112

e,

MACY1S 27(732) 10=NAR=76 13506 PAGE 32

SCOPE sUBROUTINE

178416

000100

000100

814240
17431¢

900024
000024

0900024

000034

HALT
JER PC,CKBUR JCHECK FOR CNTL G
R 16

+OBTIL TINER BUBROUTINES

JSUBROUTINE TO SYNCHRONIZE TNE TINER AND TURN IT ON,

JREGISTER ¢ I8 CLEARED, ARD THE OSCILLATOR POLARITY 18 MONITORED
JTNE ROUTINE I EXITED WNEN TNE OSCILLATOR POLARITY CNANGES WITN R)
)8ET TO INDICATE THE POLARITY OF TNE OSCILLATOR,

ICALLL JBR PC,TINON

IRETURNS: R} BET TO INDICATE LAST POLARITY (¢24/°2499/%1)
] R o §
TINONY CLR Rré ICLEAR T3Ng COUNT

MOV 024.0) 18ET POLARITY 10 ‘9° STATE

BT 008C, MR(RS) IBRANCH IF POLARITY I8 ‘0°
(14" a8
163 21T $08C,MR(RS) JUAZIT FOR OSCILLATOR TO RETURN
(1] 4 16
BR 4
r{]] [ ] 1 R SNEGATE PREY POLARITY IuDICATOR
3os (D39 008C, NR(RS) pWAIT FOR OSCILLATOR TO RETURN
(11 38 1T0 °1° sTate
40 RTS rC

PSUBROUTINE TO COUNT TINEL

JEACN TINE THE OSCILLATOR TOGGLES (BIT <0¢> IN Mp REG) REGISTER
IR I8 INCRENENTED, AND THE REGISTER R) I NEGATED 70 INDICATE

)TNE LAST STATE OF THE OSCILLATOR,
pCALL JMp TINER(RD) IR 18 BET BY TINON ROUTINE

’ RZSRETURN ADDRESS T0 CALLER

pNOTEs THE TINE TO EXECUTE THIS ROUTINEG 13 VERY CRITICAL, IT NKUs? BE
ILESS THAN 40 Vs,

JENTER HERE VIA JMP TIMER(R)) WHEN R)s=24 (PREV STATEs))
TINERy ) BIT 008C, MR(RS) pORANCH IF CURRENT STATE 18 %%°

st TINER pGO INCREMNENT TINE
Jup (R3) IRETURN T0 TE8T
oSTINER 24
TINER: NEG R3 INEGATE PRIV STATE INDICATOR
Inc Ré P INCRENENT °TICK® CoUNT
[ L} TINERR IBRANCH ON OVYERFLOW
Jup (R2) JRETURN 70 TEBT
TINERRS TYPE,C,TINOV JTYPE °TINER OVERFLONED®
HLT JREPORT MARDWARE ERROR
Jup 0S8CPADR JRETURN T0 BEGINNING OF TEBT
«OTINERG24
JENTER HERE VIA JNP TIMER(R)) WHEN R3se24 (PREV STATLm9)
TINERS; B1IT 008C, MR(RS) sBRANCH IF CURRENT STATE & °3°
BNE TINER
Jup (R2)

oge 0047

HY
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DITUD=C THO2 DRIVE FUNCTION TINER

DITUDC, P11

994
998
996
997
1 2]
99
1000
1004
1002
100)
1004
1008
1006
1007
1008
1009
1010
1011
1012
103)
1014
1018
1016
1017
1018
1019
1020
1024
1022
1023
1024
1028
1026
1027
1020
1029
1030
1031
1032
103}
1034
10)3%
1036
1037
10)¢
1039
1040
1041
1042
104)
1044
1049
1046
1047
1040
1049

004502
004802
0043506
004513
004314
004516
0043520
004822
0043524
004526
004330

004832
004834
004540
004544
004346
0043582
004336
004560
004362
004370
904372
004600
004402
004604
004604
004610

004612
004612
004616
004622
004624
004626
0046130
00446)2
904434

004636

TINER SUBROUTINES

004767
012700
010404
005002
00800)
0600002
00530)
00353014
001374
810246

010346
012746
004747
005726
91267
113700
006300
006300
023760
101004
023760
101004
104401

004767
00829

004767
012700
0104014
803002
#0%00)
060002
50530)
908301
001374_

176080
000070

000012
000262

001012
001122

001012
001012

17577¢

175740
003079

001416
001420

NACYLL 27(732)

10=MAR=T6 13106 PAGE 2)

JSUBROUTINE TO CHECK TINE RECORDED BY SUBTEST,

JTNIS BUBROUTINE COMPUTES THE ACTUAL TINE (IN NICROSECOWDS) AND CMECKS
JTRAT THE TINE RECORDED BY THE SUDTEST I8 CORRECT BY CONPARING THE TINE
JUITH THE HIGH LINIT (STINTBL(RO)) AND THE LOW LINIT (STINTBLe2(RS)),
$IF TNE TINE 18 OUT OF RANGE AN OUT OF RANGE ERROR TYPEOUT RESULTS,
$TNE SUBROUTINE I8 ENTERED WITNI

) ResTICK COUNT
TINOKS
JBR PC, o BAVE
NOoV 036,, R0
HOY Ré, R
CcLr R2
CLR R}
10 ADD RO, R2
ADC Rr)
DEC L}
NE by |
MOV R2,=(8P)
MOY RY,=(8P)
NOY 010,.,=(8P)
JOR PC,DIVIDE
T87T (8P)e
nov (BP)e,00ATINE
NOYD GeTETNUN, Ry
ASL Re
ASL Ro
of ] ] OOATINE,STINTBL(RS)
BNHI a0
cCup OOATINE,STINTBL2(RS)
BNl 3
a8 HLTe}
30
JOR PC, ,RESTORE
RTS rc

)SAVE REGISTERS ON THE STACK
JGET TINE PER TICK

JGET TICKS COUNTY

JCLEAR BUNNING REGISTERS

IMULTIPLY TINE PER TICK
18Y TICK COouNTy

tDIVIDE COUNT BY 18,

pDISCARD REMAINDER
18TORE QUOTIENT
jGELT TE8T ¢

JCHECK THMAT TINE Ig WITHIN
JLINITS SPECIFIED
sCALL ERROR ROUTINE

sRESTORE REGISTIRS FROM THE STACK
JRETURN

JSUBROUTINE TO CHECK INDIVIDUAL GAP TIMES (PRODUCED 8Y T8T021)
JSUBROUTINE COMPUTES THE ACTUAL TIRNE (IN NICROSECONDS) AND CHECKS
JTHNAT THE GAP TIME RECORDED BY THE SUBTEST (T851021) BY COMPARING THE
JTINE WITH THE MAX LINIT (GTIMTOL-GAPTBL(R1I)) AND THE MIN LINMIT
F(CTINTBLe2=GAPTBL(RL)),

sCALLS nOYV
] HOVD
' J8R

GAPOK:
JSR
MOV
Mov
CLn
CLR

104 ADD
ADC
DEC

| R

¢TICK COUNT, R4
SGAP,00CGADP
PCyGAPOX

PC, 8AVE
0856, RO
Ré, R}

R2

R}

RO,R2

R)

PRe CONTAINS TICK COUNT
JLOCATION CAP CONTAINS GAP ¢

tSAVE REGISTERS ON THE 8TACK
)GET TIME PER TICK

PGET TICK COUNT

JCLEAR SUMNING REGISTERS

pMULTIPLY TICK COUNT
18Y TINE PER TICK

SEQ 004

1Y




OLTUD=C TNS2 DRIVE FUNCTION TINMER MACYL1 27(732) 18eNAReT6 13106 PAGE 24 820 0049
DETUDC, P54 TINER SUBROUTINIS

10%0

1051 004640 0103246 MoV R2,<(8P) pDIVIDE TINE BY 10,

1082 004642 P101348 Nov R, =(8P)

108) 004644 012746 000012 nov 010,,°(8P)

1054 0040630 004767 000132 JOR PC,DIVIDE

1088 004634 0037208 87 (8P)e gDISCARD REMAINDER

1086 004686 012637 003012 Nov (8P) e, 00A2INE 98T0RE QUOTIENT

1087 004662 113703 001120 NOVD 0GAP,R3 $GET GAP ¢

1050 004666 006)0) AsL R} sNULTPLY BY ¢

1089 004670 60630) ASL R3 170 GET AT TABLE ENTRY

1060 004672 023763 001012 0831872 Cup OSATINE,GCTINTBLIR)Y) JCHECK TINE (MAX)

1061 004700 101004 (1) a8

1062 004702 023763 003012 001974 Chup OOATINE,GTINTBLOQ(R)) JCHECK TINE (MIW)

1063 004740 101002 BNl 38

1064 604712 104402 ri] HLTe2 JREPORT OUT OF RANGE ERROR

1068 004714 000406 BR 1008

1066 004716 032777 000400 174084 )t 8l 08400, 08V IARANCH IF TINES NOT WANTED

10607 004724 001402 L 11 1000

1060 004726 0684767 176214 JSR PC,0UTGAP ITYPE GAp TINES

1069

1070 004722 10089

1071 004732 004767 178642 Jar PC, ,RESTORE JRESTORE REGISTERS FROM THE STACK

1872 804736 00029 RTS »C pRETURR 70 TEBT

1073

1074 S8TTL DELAY SUBROUTINLS

1073 )TRIS SUBROUTINE CAUSES A DELAY OF )80 Mg,

1076 004740 864767 177410 DELAYY JBR PC,TINON

1077 004744 0168246 MOV R2,=(8P) )SAVE R2 On THE STACK

1070 004746 612702 084756 MOV 28,02 . 18ET RETURN ADDRESS FOR TINER

1079 004732 189

1060 004732 00016) 004444 Jup TINER(R)) 160 TO TIMER & RETURN VIA R2

1061 0904736 032704 004000 a6 (389 14000,¢

1002 004762 00177) BEQ 18

1083 004764 812602 MOV (8P)e,R2 JRESTORE R2

1004 004766 00020 RTS (o

1083

1000 $THIS SUBROUTINE ALLOWS A CALLER SPECIFIED DELAY (UP TO $3M3,)

1007 pCALL: KOV DELAY TIME,DELTIM sLOAD DELAY TINME (IN US)

10080 ’ JSR PC,DELAYYV

1009 004778 003767 174120 DELAYV: T8T DELTIN IBRANCH 1F 0 DELAY

1090 004774 00141) BEC 1

1091 004776 004767 177392 JBR PC, TIMON JTURE TIMER ON

1092 003002 0310246 Mov R2,=(8P) JSAVE R2 ON THE BTACK

1093 083004 012702 003034 nov sas,n2 18CT RETURN ADDRESS FROM TINER

1094 003010 181

1093 003010 00016) 004444 JMp TINER(R)) $GO TO TIMER & RETURN VIA R2

1006 003014 023704 001114 as Cmup OODELTIN, R4

1097 e@0S020 101137) BNl 19

1098 00%022 6€12602 MOV (8P)e,R2 JRESTORE N2

1099 003924 S002M) in RTS 49

1100

1101 o8BTTL DIVIDE SUBROUTINE

1102 p)THIS SUBROUTINE DIVIDES A DOUBLE PRECISION ¢ AND RETURNS THE RESULT <T11

110} 770 THE CALLER ON THE STACK, BOTH DIVIDEND & DIVISOR MUST pL POSITIVE,

1104 pCALLs MOV LEAST SIGNIFICANT NALF DIVIDEND,o(8P)

1108 ) ' vy gr~*® eV AWYPTIAswe UIIW BT




DITUD=C TMO2 DRIVE FUNCTION TIMER

DITUDC,P1}

1106
1107
1100
1109
1140
1111
1132
111)
1114
1118
1116
1137
1110
1119
1130
1121
1132
1123
1124
1138
1126
1127
1128
1129
11)0
1134
1132
113}
1134

003026
008030
003034
985049
008044
093059
095032
003034
0030356
905040
008062
903064
905066
008070
005072
903874
008076
063100
008162
003106
008112

DIVIDE SUBROUTINE

005046
012746
0166014
816600
016402
003402
0002414
000403
foé100
01000)
96020)
103001
010300
006104
005316
001370
903726
008726
010166
010066
012616

000021
000012
0000190
000006

000006
000004

MACYS1 27(732) 10«MARCTS 13106 PAGE 28

’
sRETURN

INOTES
DIVIDE;

MOV $DIVIBOR,~(8P)

JOR PC,DIVIDE

(SP)SREMAINDER ON STACK

2(8P)sQUOTIENT

THIS SUBROUTINE DESTROYS PREVIOUS CONTENTS OF RO,R1,R2 & R),
CLR -(8P) ) SAVE LOC FOR 81IGNg

MOV 017,,°(8P) 18ET ITERATION COUNT

MOV 12(8P), R} PGET L8N D3IVIDEND

MOV 10(8P), RO §GET NgH DIVIDEND

Mov e(8P),R2 §GET DIVISOR

NEG R2 INEGATE DIVISOR

cLe sCLEAR °C* BIT IN PN

BR ],

ROL Ro sROTATE uBN DIVIDEND

MOV RO,R) JSAVE IN R)

ADD R2,R) JSUBTRACT DIVISOR FROM NgN DIVIDEND
8CC as JORANCH IF DIVIOEND > D1IVISOR
Mov R, RO JSAVE RENAINDER IN Rp

ROL R JROTATE LSRR DIVIDEND

1] 24 (spP) sDECRENENT ITERATION COUNTY

| L] 1 16

187 (8P)e pPOP ITERATION COUNTER

T8T (8P)e s POP 8ICGN CORRECTION

mov R1,6(8P) sPUSN REMAINDER ON STACK
MOV RE,4(8P) sPUSH QUOTIENT ONTO STACK
nov (BP) e, (8P)

Ky



DZTUD«C TMP2 DRIVE FUNCTION TINER

DETUDC, P11

1138
1136
11
1130
11)9
1140
1141
1142
1143
1144
1148
1146
1147
1140
1149
1180
1181
1182
118)
1184
1198
1186
1187
1198
1189
1168
1161
1162
116)
116¢
1169
1166
1167
1169
1169
1170
1171
1172
117
1174
1178
1176
1177
117¢
1179
1100
1108
1102
118’
110
1108
1106
1107
1108
1199
1199

908116
008324
203132
908134
008140
908142

808144
008132
003160
0081046
0081170
008172

005174
005202
0032190
0905212
208216
908222
0035230

005232
005234
005236
005242
905244
005230
095292
008256
005260
095266
095270
993274
T
005304
005306
008312
9935314
008320
908322

DIVIDE SUBROUTINE

000287

113768
932768
00100)
004767
000262
000207

113768
113768
032768
0010014
000262
000207

012763
113768
908046
113716
912668
052768
000287

005027
000000
108763
100406
008267
901372
000004
000429
932763
001418
000004
000004
004767
103412
004767
808219
004767
000404

032765__040000

—

001004
040000

000034

001004
001008
003000

000049
001004

001003

000042
177764
014273
002009
013330
013686
000032
0001606

177712

RACY1S 27(732)

RTS

+80T2L DORIVE SUBROUTINES

§0eNARSY$

[ 4

13106 PAGE 26

1SUBROUTINE 70 CHECK IF DRIVE I3 AVAILABLE

PLOAD DRIVE ¢
sCHECK IF TAPE UNIT

JSET °V’ TO IND ROY AVAIL
IRETURN

sPASS DRIVE ¢ VYIA DRYNUN
JPASS SLAVE 0 VIA SLVNUM
pCALL SUBROUT.NE

$LOAD DRIVE ¢

tAudD SLAYVE ¢

fBRANCH IF SLAVE PRESENT

p8ET °V® T0 INDICATE NO sLAVE

JLOAD SLAVE ¢ INTO PC REG

JCLEAR WAIT TIMER
JWAIT FOR READY 10 SET

JINCRENENT WALIY TINMER

JBRANCH ITF TIME MAg NOT EXPIRED
JTYPE °TINE CXPIRED WAITING FOR RDY’
§TAKE ERROR EXIT

JCHECK FOR IND OF TAPE

JBRANCH IF NO EOT

s TYPE °END OF TAPL’
JREWIND gLaAvVE

JBRANCN IF ERROR ON RENIND
JNRITE A RECORD

)SLT °GO° »IT

IWALIT FOR READY

JTAKE ERROR EXIT

sCALLs MNOVD DRIVES ,DRYNUN
? JOR PCoORVAVA
s RETURN} *C? BIT SRT IF NOT AVAILABLE
000016 DORYAVAI NOVD OODRYNUN,CR2(RS)
000024 [ 3 ¢4 0TAD,DT(RS)
(1] 4 10
JOR PC,RNINET
(14}
108 RTS8 [ (4
sBUBROUTINE TO CHECK IF TUL6 SLAVE I8 AVAILABLE pOR 7087
p)CALL: NOVE ORIVE ¢,000RVNYN
’ NOVD SLAVE ¢,008LVNUN
’ JSR PC,SLYAVA
000010 SLVYAVYAI NOVD OIDRVNUN,CB2(RS)
0000)2 nove OSSLYNUN,TC(RS)
000026 [ D %4 SOPR,DT(RS)
ang 18
(14}
16 RTS8 rC
JSUBROUTINE 20 INITIALIZRE RM CONTROLLER
JCALLS JBR PCo,RNINIT
0000316 RHINIT: NOYV 040,C82(N8)
000010 NOYVD OIDRYNUN,C32(RS)
CLR o(8P)
NOVD O0BLYNUN, (8P)
NOY (8P)e,2C(RS)
900032 [ } ¢ ] ONORNLIL,TC(RS)
R?78 49
JSUBROUTINE TO WAIT FOR DRIVE READY (DRY)
WAITRDYICLR (PCHe
WAITTING ,WORD [ )
188 7820 D8(RS)
BMS ae
INC WAITTIN
BNE 16
TYPE,E,TINEXP
BR L 1]]
000012 291 1T oEOT,DB(NS)
[ 14 30
TYPE, N NAMN
TYPL,MN, E0T
JSR PC, ,RENIND
BVS 11
JSR PC,WRITE
INC (RS)
JSR PC,WAITRDY
bR 99
000012 )99 nre <t omernEy

LYy
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DLTUDeC TMO2 DRIVE FUNCTION TIMER
DZTUDC, P11 DRIVE SUBROUTINES

1191 003330 001401
1192 008332 000262
1193 00333¢ 000297
1194

-3
’

NACY$1 27(732)

8LQ
(14
RTS

10eMAReT S

1000
| {9

13106 PAGE 27




DITUD=C TM@2 DRIVE FUNCTION TIMER
DETUDC P11 ORIVE SUBROUTINES

1198
1196

NACYL11 27(732) 10<MAR«76 13106 PAGE 20

) SUBROUTINE TO REWIND A UNIT (DRIVE/SLAVE COMBINATION)
sCALL MoVe ODRIVE #,08DRVNUM

SEQ 20%)

AS
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DITUDeC TN®2 DRIVE FUNCTION TIMER NACYSS 27C732) 10=MAR7§ 13106 PAGE 29 SEQ 0034
DITUDC, P11 DRIVE SUBROUTINES

1197 ’ NOVD SLAVE 0,088LVNUN

1199 ) JOR PCy REWIND

1199 1SUBROUTINE RETURNS TO CALLER WITH SELECTED SLAVE AT ’B07°, ¢ °V’ skt If

1200 sAN ERROR OCCURS,

1201

1202 005136 004767 177632 +RENINDIJSBR PCoRNINIT JINITIALIZE CONTROLLER




DITUD=C TM®2 DRIVE FUNCTION TIMER
DRIVE SUBROUTINES

DITUDC, P11

120)
1204
1208
1206
1207
1200
1209
1210
1231
1212
121)
1214
1218
1216
1217
1210
1219
1220
1321
1222
1223
1224
12328
1226
1227
1238
1229
1230
1234
1232
1233
1234
1338
1236
1237
1230
1239
1240
12414
1342
124)
1344
1243
1346
1247
1240
1249
1250
1391
1392
1293
1354
1393
1286
1297
1258

905342
003346
003330
90351332
003354
003356
903360
9903366
008370
003376
003400

005402
0903410
0035412
003414
908416

003420
005424
003426
003430
003412
0035434

9035436
0903442
003444
905446
908430
003452

003434
003460
003462
003464
003466
003470

003472
0033500
s0s3504
903310

pessy2

004347
000000
000000
800000
000006
005218
032768
001003
832763
001006
800767

032768
0911374
00040}
000262
000207

004367
913700
1717600
177400
000060
000207

0043)7
015700
177600
177400
000070
820

004307
#16l00
177600
177400
800076
080207

012769
012718
204767
000217

004767

040000

9033534

o4

1777 M
0000)}
177822

177702

000012

13106 PAGE )

360 TO T COMMAND SUBROUTINE
§BUS ADDRESS (NOT USED)
gMORD COUNT (NOT UBED)
sFRANE COUNT (MOT USED)
SREWIND COMMAND

18ET °GO° B1T

§ORANCH IF *DOT°’ LT

sCHECK ERROR BI?
IBRANCH IF ERROR BIT OET

JUWAIT FOR TAPE MOTION T0 8TOP

GO T0 T COMMAND SUBPROUTINE
s8US ADDRESS

JWORD COUN?

ITRANE COUNT

gWRITE FORMARD COMMAND

sADDRESS OF READ BUFFER

12°8 COMPLEMENT OF WORD COUNT
92’8 CONPLENENT OF FRANE COUNT
JIREAD FORWARD COMMAND

sADDRESS OF READ REVERSE BUFFER
$2°8 COMPLENENT OF WORD COUNT
12°8 COMPLEMENT OF FRANE COUNT
JREAD REVERSE COMNAND

NACYS1 27(732) 18eMAReT6
JaR R3, THCHD
JNORD 9
JHORD ¢
JHORD 9
JNORD  RWD
InNC (R§)
181 BIT $307,D8(R3)
BNE 26
pIT oERR,DE(RS)
BNE 99s
bR 10
281 oIt oPIP,D8(RS)
aNE 26
BR 1008
11T sEV
10001 RTS ’c
JSUBROUTINE TO WRITE 236, WORD RECORD
$CALLY  JBR PC,WRITL
WRITEI JOR R), THCMD
JNORD  WTBUP
JWORD  WRDCNT
JMORD  FPRMCNT
JNORD  WFWD
RTS »C
JSUBROUTINE TO READ A 256, WORD RECORD,
JCALLI JsR PC,READ
READ:  JBR R3, 00 THCHD
JMORD  RDBUP
+WORD  WRDCNT
JHORD  FRMCNT
JMORD  RDFWD
RTS »C
§SUBROUTINE TO INITIATE READ REVERSE COMMAND
JCALLY JBR PC,REVRD
)
REVRDS JSR R3, THCHD
JVORD  ROBUFe¢286,
JWORD  WRDCN?
JNORD  FRMCNT
JHORD  ROREY
RTS PC

JSUBROUTINE TO SPACE FORWARD § RECORD

FuDBPCs MOV
Mov
JBR
RTS

0e3,FC(NS)

08PCrWDe1, (RY)

PC,WAITRDY
rC

jLOAD RECORD COUNT
1LOAD COMMAND
jWAIT FOR READY
JRETURN

$BUBROUTINE TO WRITE A RECORD AND BACK SPACE OVER TNE RECORD,
A~ WP PFAAAN ——— _._—*——-—-

WRT B¥: eo

N~ weTey

SLQ 0039

s



DITUD=C TMO2 ORIVE FUNCTION TIMER

DITUDC,P1

1259
1260
1261
1262
126)
1264
1268
1266
1267
1268
1269
1279
1271
1272
127)
1274
1275
1276
1277
1270
1279
1200
1201
1202
129)
1204
1208
1206
1207
1200
1209
1290
1291
1292
129)
1294
1295
1296
1297
1299
1299
1200
1301
1302
130)
1304
1308
1306
1307
1200
1399
1310
1311
1313
1313
1316

003316
008320
003524
008326
008334
0053540
008344
003346
005332

0058934
008340
905364
09sS7¢
903372

005374
803600
005684
005606
805610
005612
005614
203616
903622
003626
003630
005614
0056)¢
003642
005646
003430
003684
008456
005660
005662
005664
003670
00367¢
903676
093702
003706
0203712
093734
008716
008722

DRIVE SUBROUTINES

803218
804767
102412
012768
012718
004767
102403
004747
000207

812368
012368
912368
012318
00020)

01650)
0127014
000130}
00608)
f0400)
00600,
90600)
04270)
85270)
110321
#1650
00030)
042703
052703
118321
01659)
00600)
80600)
00600)
00600)
04270)
#3270
110321
#1650)
84270)
05270)
110321
105611
000004
000207

177506
177711
0000))
177466

177166

000004
008002
000006

000030
001144

177760
000240

177760
0002690

$77760
008260

0000)0

177760
000260

801144

MACY11 27(732) 10<MAReT$ 1)3100

18ET °GO°* BIT

tLOAD RECORD COUNT
pLOAD CONNAND

IWAIT FOR TAPE MOTION TO STOP

WORD COUNT (2°8 COMPLEMENT)

COMPLEMENT)

sLOAD BUS ADORESS
s LOAD WORD COUNT
sLOAD FRANE COUNT
JLOAD CONMMAND
sRETURN

$GET FIRST DIGIT

PFILL FIRST DIGI?

JGET SECOND DIGIT

sGET THIRD DIGIT

16T FrounTN MIORY
1TYPE SERIAL NUNDER

Inc (RS$)
JBR PC,HAITRDY
BVvSe a8
nov 021 ,PC(RS)
MOY 0BPCREYey, (RS)
JaR PC,YAITRDY
avVS as
it JOR PC,DELAY
ri I RTS8 rC
JSUBROUTINE TO LOAD A COMMAND
JCALLY Jshk RI, THCHD
’ +WORD BUS ADDRESS
’ +WORD
' +WORD FRAME COUNT (2°S8
’ +WORD COMMAND
THCHD: MOV (R3I)e,BACRS)
NOY (RI)e,NC(RS)
MOV C(R3)e,FC(RNS)
nOVv (R3)+, (RS)
RTS Rr)
s BUBROUTINE TO PRINT TUL16 SERIAL NUMBER
sJBR PC, NPT
NPT MOV SN(RS),R)
NOVY 00ODIGITS, N1
SWAD L} ]
ROR R}
ROR Ry
ROR [}
ROR R
BIC 0177760,R)
bls 0260,R)
NOVD RI,(RL)e
NOV SN(RI),R)
SWAD R)
[ §{d 0177760,0)
[ 3 ¢ ] $260,R)
MOVD RIJ(R)e
MOV SN(RS),R)
ROR R)
ROR [ 3]
ROR R
ROR R)
8IC ¢177760,R)
0Is $260,R)
HKOVYD RIL(RY)e
nov SN(RS),R)
BIC $6177760,R)
818 0260,R)
MOVD RI,(RY)e
CLRD (R1)
TYPE,0DIGITS
pTe ne

T e e

D5
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DITUD=C TMO2 DRIVE FUNCTION TIMER
DRIVE SUBROUTINES

DITUDC, P11

1319
1316
1317
1316
1319
1320
1321
1322
1323
1324
1338
1326
1327
132¢
1329
1330
130
1332
1332
1334
1338
1336
1397
1338
1339
1340
1341
1342
134)
1344
1349
1346
1347
1349
1349
1350
1381
1382
138)
1384

008724

003730
003734
005740
003746
808734
005736
008760
008762
e03770
008774
006000
006006
006030
006014
006020
006024
006030
006034
806040
006046
006034
006060
006064
006070
006074
s0é100
006104
006112

006316
006120
0061232
006134
006130
0061)2

012706

813746
8313746
912737
0227177
001402
000404
022626
012767
012617
0126137
022737
001002
004767
105037
105037
105037
105037
103087
012737
0127107
009037
000004
000004
000004
004767
004767
013737
013708

000261
00S874S
103003
000004
000679
01277

000006
000004
003769
17777

000176
000004
000000
000176

174014
901124
001121
001122
90112}
173070
008006
000002
001264
001374
013330
013376
178374
175184
001116
001010

013718
003639

000004
173024

17)es0

001000

0000804

000004

MACYLS 27(7)2)

INIT:
SUSWR:

648

an

40t
$8)

oSBTTL PROGRAN INITIALIZATION

10=NARe76 13106 PAGE )2 880 008"

18CT STACK PIR
§BAVE VECTORS

§8TT UP FOR TINEOUT
JREZPERENCE NARDWARE SNWITCH REGISTELR

1ADJUST STACK
pPOINT TO SOFTWARE SWITCH REG
JRESTIORE VECTORS

sCLEAR PROGRAN FLAG
JCLEAR ITERATION COUNT
)8ET TEST 0 ¢

sCLEAR ERROR FLAG
sCLEAR ASK FLAG

pCHECK IF °LP’ 18 AVAILABLE

ITYPE TITLE

1ASK USER 70 TYPE CONT BASE ADRS
pGET USER INPUT

JCONVERT ASCIl TO OCTAL

§8ET NEW ADDRESS

PROUTINE TO CHECK IF COMNTROLLER (RMi1) IS AVAILAABLE

MOV SSTKPTR, 8P

NOY 008,~(8P)

nov 084,+(8P)

novy 0bis,004

cHup 84 ,98¥R

1 4] (][]

BR (¥]}

cup (8P)es(8P) ¢

NOY 0SWREG, SuR

MOV (8P)e,004

MOV (BP)e, 008

(of ] 4 OBNREG, 008NN
BNE 64s

JOR PCL,CNTLY

CLRD OIPRGFLG

CLRD OITCNT

CLRD 0STSTNUN

CLRD O0ERFLCG

CLRD ASFLG

MOV SERRVEC+2,00ERRVEC
Mov IRTI,PeERRVEC?
CLR S0INBUr
TYPE,CRLY

TYPE, M MM

TYPE,1,REC

JBR PC,,INPUT

JOR PC,CNVTAO

nov 0SOCTALS,00THBASE
MOV GeTHBASE, RS

skC

T87 (RS)

8CC (1]

BR INIT

MOy SERRTRP,00ERRVEC

18LT °C* 1IN PaN
JBRANCH IF CONTROLLER AVAIL

)8ET ERROR TRAP VECTOR

ES
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® DITUDeC THO2 DRIVE FUNCTION TINMEIR MACYSIS 27(732) 108<MAReTSG 13106 PAGE )) 820 00890
° DEITUDC,PiY PROGRAN INITIALIZATION
® 1399 JROUTINE TO GET TNMO2 DRIVES USER DESIRES TO TE8T
1356 006140 1035017 00112) ORIVES: CLRS SIERFLG JCLEAR ERROR PLAG
1387 006144 012701 001154 KoV eORVEBL, R} sRARK ALL DRIVES Ag NOT 20
® 1330 000130 012700 000004 ROov o4, R0 10C TEATED, A °0° INDICATES
1399 006184 003021 183 CLR (Ri)e JTHAT A DRIVE 18 NOT T0 BE
1360 000186 003300 oEC Ro ) TESTED
o 1361 006160 0011378 ong 18
1362 006162 000004 01)44) TYPE,1,0RVE
1363 006166 004767 173302 JER C, ,INPUT 1GET USER JUPVUY
® 1364 006172 012700 001264 MOV oINBUF, RO
1365 006176 122710 o016} cups 0°As (RO) pAR "A° SPECIFIES ALL
1366 006202 0010}) BNE 30 JORIVES 0 BE TESTED
) 1367 006304 119667 172714 HOVE 8P, PRGFLG 188T FLAG TO IND ALL DRIVED
1368 006210 012701 001134 nov SDRYTOL, R} INARK ALL DRIVES T0 BE TEATED
1369 006214 012700 000004 nov 4, R0 tA %1’ INDICATES THAT A DRIVE
@ 1370 006220 012721 1777MY as NOv e1,(R1)e 118 T0 BE TEOTED
1371 0060224 0083300 pEC Ro
1372 00622¢ 001374 BNE rl
o 1373 006238 008417 BR CHKDRY 1GO CHECK ORIVE AVAILABILIZY
1374
1373 JGET USER SELECTED DRIVES AND MARK EACH DRIVE SELECTED TO BC TESTED
® 1376 0060232 122710 000013 ] ¥ cHpe CR, (RO)
1377 906236 001414 (14 CHKDRY
1378 006240 121027 000034 cupe (RE),0°, pCHECK IP °COMNA’
P @ 1379 006344 001001 pNE 40
1300 000246 103729 7878 (RO)e 1STEP PTR PAST "COMNA’
1301 006230 112001 48 KOVS (RO)o, Y
(] 1302 0063282 042701 3177779 8IC 1771770, R}
1383 006286 112761 177777 001184 MOVD 0=1,DRVTBL(R])
1304 006264 000200 nop
® 1383 006266 000741 OR 30
1306
1307 JASCERTAIN THMAT DRIVES (TMO2°8) SPECIFIED ARE AVAILABLE
o 1308 006270 003000 CHKDRY: CLR Ro d)A 8/ INDICATES THAT THE
1309 006272 103760 0063154 162 7878 DRVIBL(RS) JORIVE I8 nOT/18 TO 8L TESTED
1390 00627¢ 00)008 BNE ]
@ 1391 006300 003200 281 INC Ro
1392 006302 122700 00080 Cups 00,, R0
i 139) 006306 001)71% NE 18
® 1394 000310 P0042y BR 4
1395 006312 110037 001004 e nove RO, 00DRVNUM
1396 006316 004737 085136 JOR PC,00DRYVAVA JICHECK IrF AVAILABLE
[ 1397 006322 102366 svC r 1 1°V® BIT SET INDICATES NOT AVAIL
1398 000324 000008 01)762 TYPE,E,NORY
1399 0061330 1160)7 001132 814014 MOVD DIGTAB(RS),00L NAVA 18ET DRIVE o 1IN MESBAGE
® 1400 0006336 000004 014014 TYPE,E,NAVA
1401 006342 110637 00112) HOVD 8P, 00ERTFLG 18ET ‘ERROR® FPLAG
1402 006346 103060 061184 CLRD DRVIBL(RS) g MARK DRIVE UNAVAILABLE
® 1403 000352 000752 bR a0 JCHECK NEXT DRIVE
1404 0006334 103737 00112} 481 7879 OSERFLG 9GO GET sLAVES IF NO ERROR
1405 006360 00140) (14] SLAVES
® 1406 006362 103737 o01124 78TO 0SPRGILG JASK USER TO RETYPL DRIVES IF
:::: 006366 901464 L 1 4] DRIVLES P °ALL’ NOT BPECIFILD F—'j
® 1409 JROUTINE TO GET SLAVES (TU16°3) USER DESIRES TO TEBY

16410 006379 1030)2_ 00112} 8- AVESt rtoe sswearrp LAFLEAR SwSanal ®rr@ . e .




P

DITUDeC TNO2 DRIVE FUNCTION TINER
DETUDC, P11

1411
1412
141)
1414
1418
1416
1417
1418
1419
1420
1421
1422
1423
1424
1429
1426
1427
1420
1429
1430
1431
1432
143)
1434
1438
1436
1427
1430
1439
1440
1441
1442
144)
1444
1448
1446
1447
1448
1449
14950
1431
1452
1493
1434
1458
1496
1457
1450
1489
1460
14614
1462
146)
1464
1468
1466

00637¢
006400
006404
006406
006410
006412
006444
006420
0064234
006426
006412
006434
006440
006442

006444
006450
006432
006436
006464
886470
006474
006500
006304
([ 111 ])
006812
006346
006322
006526
006330
006312
006336

0043540
0048544
0068546
006352
00633%¢
004635356
006860
8063564
006566
006372

006874
006376
0066600
006604
006610
006412
0066t 4
006620
006624
006626

————

PROGRAN INITIALIBATION

012781
012700
008021
908300
001378
005000
912701
108760
091687
062701
003200
122700
0011367
000454

108737
#s1020
110007
116017
000004
004767
01270}
122710
991019
110637
#1270
012700
012724
ses 300
001374
108737
081016

12271)
001730
121327
001001
109723
112384
042704
sb0104
112714
000762

003000
085001
812702
108760
001007
085200
062702
022700
005367
090434

M.

001164
000040

801164
001184

001124

172326
005132
0133508
175000
861264
00010}
001124
001164

000049
17171 M

801124

0000354

17777
17177

901164
001154

008010
000010

139234

NACYIL 27¢732)

103

as
e,

461

0

1ASCERTAIN THAT

CHKSLVI CLR

100
as

nov SLVIBL, Y
nov 032.,,R0
CLR (R1)e
DEC Rre
(1] 4 10
CLR R
NoVv SBLYTBL, N}
7878 DRYTBL(RS®)
1 1.1 1 48
‘DD ...0"
INC R
(of 14 ) 00, R0
[ 1] a0
bR CHKSLY
T81 OIPRGrLG
BNE 1]
NOove RO, DRVNUNM
nove D!Gfl.(l')o.'!.b.'
TYPE,I . 8LVS
JOR rC, INPUT
nov OINBUF,R)
Cupe %A, (RD)
[ 1] 9 7
NOVYD 8P, 00PRGFLG
NOV OBLVIDL, R}
NOY ¢)2,/R0
MOV 0efo(Ri)e
DEC he
[ 1] 1 [ 1)
787 SOPRGILG
BNE CHKSLY
Cupd 8CRy, (RI)
BEG 3
curd (R}),0°,
| 114 L] )
7878 (R3)e
Move (R3)e, R4
[ §{d 0177770, R4
ADD Ri,Re
novh et ,(Re)
BR 7¢

SLAVES (TU16°8) BSELECTED

nd
CLR Ry
nov OSLVTIL,R2
7870 DRVTBL(RS)
BNE 3
INC RO
ADD 08,,R2
CMHp 80,,R?
BNE 18
R 7

10=MARST6 13106 PAGE 34

PNARK ALL SLAVES (64,) A8 NO?
170 BE TESTED,A 9 INDICATES THAT
7A DRIVE’S SLAVE I8 NOT TO %
)TESTED

RO s DRIVE ¢ FOR SLAVES

IRy POINTS TO DRIVE’S SLAVE

'1F DRIVE I3 70 BE TESTED

160 T0 4¢ OTHEAWISE

18TEP SLAYE PRTR 30 NEXT DRIVE’S
sS8LAVES ANO INCRENENT DRIVE ¢
JICHECK ALL ORIVES

JAND WNER ALL DRIVES CHECKED
160 CHNECK SLAVE AVAILABILITY

IBRANCH IF UBSER BELECTED ALL
JORIVES

p)GET ORIVE o

'PREPARE USER ACTION MESSAGE

1GET USER INPUT

18ET PTR TO USER INPU?
IBRANCH IF USER DOES NOT WANT
1°ALL® BLAVES

18ET °ALL’ INDICATOR

IRARK ALL SLAVES POR ALL
JORIVES AS TO BE TE8TED

IORANCH IF ALL wAS SELECTED

1GET USER SELECTED SLAVES FOR
IORIVE
18TEP PTR PAST “COMMA’

PAND MARK SELECED BLAVE
A8 TO BE TESTED

ARE AVAJLABLE
IR0 WILL CONTAIN THE DRIVR ¢

JAND Ry THE SLAVE o

$8ET PTR 10 SLAVE TABLE

JBRANCH IF ORIVE SELECTED

36 AVAILABLE FOR TEST

JINCRENENT DRIVE o

}8TEP SLAVE PTR TO NEXT DAIVE®S

sSLAVES, BRANCH 10 1s IF NOT ALL 5
jORIVES CHECKED OTWERWISE EXIT 5
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® DITUDeC TM®2 DRIVE FUNCTION TIMER MACY1S 27(732) 18«MARC76 33306 PAGE 38 880 s0ee
DITUDC, P11 PROGRAN INITIALIZATION
o 1467 006630 003001 38 CLR Rg 1087 SLAVE 0 0
1460 006632 108712 4 1870 (R2) JORARCH 3P ORIVE’S SLAVE I8 SEL-
1469 006634 001006 L 1] ¢ (1) sECTED FOR TR8T
® 1470 006636 093204 88 Ine Ry I INCRENENT SLAVE ¢
1471 006640 098202 InC R2 98%EP PTR 20 NEXY SLAVE
| 1472 0006643 022701 000010 cup 00,,R} 960 T0 46 IF ALL SLAVES NOT
® 1473 006846 00117} oNE . g CHECKED
1474 006630 000760 BR 2 JOTUERNISE GO 70 28 ABOVE
1478
® 1476 006632 1100)7 001004 1Y NOVe RO, $ODRYNUN sPASS DRIVE & SLAVE o
1477 006686 1101)7 0801008 HOVE R1,008LYNUN
1470 006662 004737 008144 JaR PC, 098LVAVA JAND CHECK IF AVAILABLE
'l @ 1479 006866 102362 ave T 1°V° BIT SET ON RETURN INDe
1480 006870 116037 001132 014004 nove DIGTAB(RO),$8E,DRY $ICATES ERROR, PREPARE ERROR
1401 006676 116137 001132 014014 nove DIGTAB(R1),00E,NAVA IMESSAGE
® 1402 006704 000004 011776 TYPL,E, NBLY
1403 006710 110617 00112 nOVD 8P, 09ERFLG 18E2 CRROR INDICATOR
1486 00671¢ 108012 CLRD (R2) 1CLEAR SLAVE TABLE ENTRY
® 1408 006716 000747 R S8 1GET WEXT SLAVE
1406
1407 006720 108737 00112 [T 7878 9IERTLG JBRARCE IF NO ERROR
® 1400 00672¢ 00140) pEQ 1000
1409 006726 103707 001124 1870 PIPRGPLG gBRANCH IF NOT °ALL®
1490 006732 001616 bEQ SLAVES gASK USER T0 RETYPE SLAVES
® 1495 006734 012737 003650 000004 1008; MOV SCRRTRP, SOERRYEC
1492
149) t8CAN DIVE ARND SLAVE TABLE FOR DRIVE/BLAVE COMBINATION 70 TE3T
N 16494 006742 103037 001004 CLR® OODRYNUN )8ET ORIVE AND SLAVE ¢ ¢
@ 1493 006746 103037 001008 CLRD P0BLVNUN
| 1496 006753 012737 061164 081006 MOV OSLVTOL,008LVPEIR p8ET PIR TO SLAVE TABLE
| @ 1497 006760 1030)7 001125 CLRD SIUNTEND JCLEAR °UNIT FOUND’ IND,
| 1498
1499 006764 113700 001004 BEGINI MOVD SODRYNUN, RS $GET DRIVE o
) 1500 006770 113701 001008 MOVD OOSLYNUNM, RY JAND SLAVE ¢
®
®
®
®
®
@
| HS5
o
. )

I



DITUDeC THMS2 DRIVE FUNCTION TINER
DLTUOC, Pt

1501
1502
150
1504
1508
1506
1507
19500
1509
1819
1911
1512
1913
1514
1918
1816
1917
1910
1819
1920
1821

006774
0207000
087004
s87006
097010
007014
007016
007022
907824

007030
907032
007034
007016
007040
007044
007046
007030

007032
0070356

PROGRAN

#13702
108760
001011
003001
062702
003200
022700
001366
900117

108712
so100?
0038202
9032014
122704
091371
0905001
890741

110637
110037

INITIALIZATION
001006
091184
000810
00008130
0127)2

0011239
001004

RACY11 27(7)2)

100

nov
7870
BRE
CLR
ADD
Inc
cnp
| 1] 4
JHP

7879
BNE
InC
INC
CHps
ang
CLR
DR

MOV
NOVD

10eNARSTS

OOSLYPEIR,R2
DRYTOL(RS)
1)

Ri

0,02

"o

08,.R0

10

seEND

(R2)
4

R2

R
’..oll
3

R

r

8P,00UNTFND
RO, POORVNUN

13100 PAGE 30

1GET BLAVE PIR
JSRANCH IF ORIVE AVAIL TO 7837

ICLEAR SLAVE ¢

JAND STEP PTR T0 RNEXT DRIVE‘’S
18LAYES AND INCRENENT DRIVE ¢
JIEXIT TEST IF ALL DRIVES
sCHECKED OTHERWISE CONTINUE
18CAN FOR WEX? ‘UNI2’

sORANCH IF SLAVE ON DRIVE 38
JAVAILABLE TNERWISE STEP
1PTR 20 NEX? BLAVE

) JNCRENENT SLAVE ¢

sUNTIL ALL SLAVES CHECKED
JUNEN ALL SLAVES CRECKED
18ET SLAVE ¢ ¢

JAND CONTINUE BCAN

pIaDICATE THAT A °UnIT’ 18 FOUND
)8ET ORIVE 3

SEQ 006}

IS5




DZTUDeC TNP2 ORIVE PUNCTION TINER MACY$1 27(732) 10eMAReT6 13106 PAGE 37 580 0063
DITUDC, P4 PROGRAN INITIALISATION

1522 007062 116137 001009 MOV  Ri,008LYNUN 18LT SLAVE 0

::g: 007066 010237 001006 nOv R2,008LVPIR JSAVE BLAVE PIR

1524

1528 007072 103737 001130 LTY) TSTD  OOASFLG

1526 007076 001044 BNE T

1527 007100 112767 000001 172023 NOYD  01,ABFLG

1520

1529 007106 103637 001134 CLRB  OOPRGIFLG JCLEAR PROGRAN INDICATOR

1530 007112 000004 013564 TYPE, I,8KEN JASK USER IF HE WANTS TO RUN SKEW TESTS

1531 007116 004767 174382 JR PC,  INPUT JGET USER INPUT

1532 967122 012703 001264 MOY o INBUF,R) }GET REPLY

1333 007126 122713 000060 CHPD.  0°0,(RD) PORANCH IF *NO°’ (9)

1534 007132 001406 BEC 6

1538 007134 122710 00006} CMPB  9°1,(R)) JCHECK IF °YES’ (1)

1536 007140 061354 BNE ss JNCITHER 80 ASK AGAIN

1837 907142 111337 e01124 HOVE (R3),08PRGPLG  8ET INDICATOR

1538 007146 000420 BR 18

1539

1540 087158 108037 001127 1T CLRE  OONRIFLG JCLEAR WARZ INDICATOR

1841 0071S4 000004 011623 TYPE,I,NR2 JASK USER IF ORIVE *NRLI® ONLY

1542 007160 004767 174110 JSR PC,  INPUT )GET USER INPUT

1563 007164 012703 001264 MOV $INBUF,R) JGET REPLY

1544 007170 122713 000060 CHPB  §°9,(R)) sBRANCH IP *NO* (#)

1545 007174 681403 pEO 7

1546 007176 12271) 000061 CMPB  8°3,(R)) JCHECK IF *YE8® (1)

1547 007202 061362 BNE o JASK AGAIN IF NEITHER

1540 007204 111337 001127 MOVE (R3),08NRIFLG  ;SET INDICATOR

1549 007210 781

1550

15861 007210 052737 000100 177560 TYPHOR: OIS 0100,00TKS )8ET KLYBOARD IE BIT

1552 007216 000004 014144 TYPE,L,NDR

155) 007232 116037 001132 014524 MOVS  DIGTAB(R®),00L,ORV )SET DRIVE o

1S4 067230 116137 001132 014836 MOVS  DIGTABCR1), 0L, 8LV JAND SLAVE ¢

19SS 097236 112737 000071 614541 MOV  0°9,00L,CHAN JGLT SLAVES CHANNEL TYPE

1556 007244 032765 010000 090036 BIY oCH?,DT(RS)

1557 007252 00140) BEQ 10

1588 90728¢ 112737 000067 91434} MOVD  8°7,00L,CHAN $8ET 7 CHANNEL

1559 007262 000084 014437 189 TYPL,L HOR2

1560 007266 004767 176302 J8R PC, SNPT $GO PRINT BERIAL NUMBER

1561 007272 000004 014560 TYPL,L ,HDR)

1562 007276 612737 007336 001002 MOV 9T8T001,098CPADR J8CT *SCOPE’ ADDRESS FOR FIRST TEST

1563 007304 010300 MoV RS, RS

1564 007306 062700 000006 ADD oFC, RO JRO CONTAINS ADDRESS OF FC REG

1565 007312 010301 MOV RS, R1

1566 007314 862701 000012 ADD %08, R1 JRI CONTAINS ADDRESS OF D8 REG

1567 007320 012703 004444 KOV STIMER,R) JSET JUMP ADDRLSS TO TIMER

1568 007324 103737 081134 TST8  GIPRGFLG JBRANCN IF NOT sKEW TESTS

1569 007130 001402 17 T8T001

1570 007332 000117 012764 JNP SISKENTST

JS5
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(o) DITUDeC THP2 DRIVE FUNCTION TIMER HACY1S 27(732) 10eHAReT6 13106 PAGE 30 SEQ 0063
DETUDC,P1Y START OF TESTS : ’ . ;
(0] 1371 " o8DTIL QOTARY OF TEOTS - .
1872 pTEST 001 = WRITE FROM DOT ‘. )
137) PTHIS TEQY WILL HEASURE ACCELERATION DELAY REQUIRED T0
(@) 1574 pHOVE THE TAPE APPROXIHATELY SEVEM (7) INCHES PORVARD . '
IS;: $TROHM DEAD 8TOP DEFORE STARTING.TO TRANSFER DAZA, .
18 ’ T S
O 18717 }THIS TEST HEABURES TIHE-FROH °G0°ag 10 °ACCL’00,
1870 007336 112737 000001 001122 T8T001; NOVD 81,00T8THUN ) J0ET TEOT ¢ : t
1579 007344 0312702 007370 MoV 016,R2 , $0CT RETURN PC FROH TIHER
(@] 1580 0073850 0D4E767 173762 J8R PCy» REUTND JREMIND gLAVE '
1381 " 0073854 102420 Bva 998 sORAUCH IP.ERROR OH REWIND
1502 007356 004767 176036 J8R PC+HRITE $G0 OETUP HMRITE COMMAND
O 1503 007362 004767 174766 J8R PC,TIHOM §TURN TIHNER ON -
1504 007366 00s21s INC _(R8) JOLT *GO°* DIT
1588 . ' ’
(@) 1506 007370 003765 000032 168 187 TC(RS) JORAKCH WHEN °ACCL’np
1567 007374 100002 BPL as
1500 007376 000163 004444 T .JHP TIHER(RY) 16O 0 TINER & RETURM VIA R2 - .
1589 . Co .
o 1590 007402 004767 175624 ass J8R PCoHAITRDY pUAIT FOR COMMAND TO FINISH
1591 007406 10240) BVS 998 JDRANCH IF ERROR
O 1592 007410 004767 173066 JBR PC, TIMOK 9GO0 CHECK TINE
1593 007414 000408 BR 1008
1594 007416 104400 9983 HLT
(@) l:g: 087420 104000 1008 . BCOPE .
| .
1597 JTEST 002 = HRITE BTART ’ .
O 1598 JTHIS T8T MEAZURES TIHE FROM °G0’si T0 °*ACCL’e0,
1599 007422 112737 000002 001122 TETO023 MOVD 02,08 T8TNUN $8LT TEBT ¢ 2
1600 DO7430 ' 004767 175764 J8R PC,WRITE JINITIATE MRITE COMMAND
O 1601 007434 012702 007446 MOV 018,R2 P8ET RETURE PC PROM TIHER
1602 007440 004767 174780 J8R PC,TIMON
l:ﬂ: 007444 003218 INC (RS) J8LT °GO°? pIT
169
o 1605 007446 005763 000032 188 T8 IC(RS) JORANCH WHEH °ACCL’op
1606 007452 100002 BPL as
O :60; 007454 000163 004444 JHP TIHER(R)) §GO TO TIHER & RETURN VIA R2
60
1609 007460 004767 175546 a8 J8R PCoMAITRDY JUAIT FOR READY
(o) 1610 007464 10240) BVS 99¢ JDRANCH IF ERROR
1611 087466 004767 1750410 J8R PC, TIMOK 9GO0 CHECK TIME RECORDED
1612 007472 000403 BR 1008 pEXIT VIA plopk
161) -
o 1614 007474 104400 9982 HLT JREPORT ERROR
1613 007476 104000 1008% BCOPE
O 1616 ’
1617 JTEST 003« WRITE SBHUTDOWN
1610 JTHIB TEST MEABURES TIHE FROM °FC REG’ad TO °sHDN’si,
o) 1619 007300 112737 000003 003322 TBTAO3s MOVD 03,00TSTNUN §8ET TESTS)
1620 007506 004767 175706 J8R PC,WRITE $INITIATE HRITE COMMAND
l:;; 007512 003218 : T INC (RS) J8ET °GO’ DIT
1 ; ) .
o 162) 007314 003710 163 787 (R9) " §DRANCH WHEN WRITING PINISHED K5
1624 007516 00140¢ BEQ as ’
C) . . 1635 007520 032711 040000 . bIT S$ERR, (RS) JHONITOR ERROR DI? . .
L4 _BH_IL n_a“_. . i

“ 1626 'po7824 ARLALA




DZTUDC TMS2 DRIVE FUNCIION TINER NACYS1 27(732) 3§0<NAReYS 13106 PAGE 39
DEZTUDC, P11 START OF TESTS
1627 997826 080772 bR 13
1629
1629 907830 263
1630 007830 894767 174620 J8R PC, TINON JTURN TINER ON
1631 007834 010792 NOV PC A2 §LOAD RETURN PC FRON PTINER
1632 097836 032711 000020 38 3L, 08DWN, (RY) gBDRANCH WHER DS <SDWN> S£T8
163) 087842 001002 BNE .
1:30 007844 000163 004444 JNp TINER(R)) 16O 70 TINER & RETUAN VIA R2
1628
1636 O007ES0 004767 178456 48 JoR PC,VAITRDY IWAI? FOR READY
1637 007854 10249) 17 1)
1620 007886 004767 174729 JSR PC, TINOK §GO CHECK TINE RECOROED
1639 007562 000401 R 1008
1640 987564 104400 9983 HLT JREPORT ERROA
x::; 007566 104000 1908: 8COPE
1
164) JTEST 004 o WALITE SLTTLEDOWN
1644 STHIS TEST NEASURES TINE FRON °gWDNai 70 °SNDN‘al,
1645 67379 112737 000004 £01122 TETEN4) NOVE 94,00 T8TNUN
1646 007876 0847607 175616 JoR pC, NRITE
l::: 007602 0953218 T (RS) )88T °00° B3?
1
1649 807604 095710 188 787 (Re) JBRANCHN WNEA WRITING PINISMED
1650 007606 501404 17 2
1681 007616 032711 040000 pI? ¢ERR, (R1) JCHECK BRROR BIT
1682 007614 001036 113 s
l::: 007616 090772 R 18
1
1658 007620 032711 008020 283 8IT o80uN, (R}) JWAIT FOR ASSERTION OF "8DWN°
1656 007624 001004 aNE 3
1687 067636 032711 860000 81T oEAR, (A1) JNONITOR SRROR 817
1688 €87632 001017 T3 s
1689 007034 089774 1 2
1660
1661 007636 388
1662 007636 084767 174812 JoR PC, 2INON ¢TURN TINER ON
1663 007642 010702 nov PC,R3 78T RETURE PC PRON TINER
1664 097646 032715 000020 Y1 080NN, (RS) JORANCH WHEN SWDN CLEARS
1663 007689 001402 aEo 5o
166: 007683 080163 004444 Jnp TINERCRD) 16O TO TINER & RETURN VIA R2
166
1660 007686 004767 175380 58s JOR PC,WAITRDY JWAIT FOR READY
1669 007662 10248) 37 11
1670 007664 084767 174612 JOR PC, TINOK
16;; 007670 08040} R 1008
16
1673 067672 104400 11T HLT
::;: 007674 104000 10063 8COPE
1676 JTEST 085S = READ FROM BOT
1677 JTHIS TEST MEASURES TINE FROM °GO’si TO °ACCL’s®,
1670 007676 113737 000008 001122 TSTES: MOVE  05,00T8TNUM 18CT TEST 09
1679 007704 084767 178436 JOR PC, AENIND JRENIND SLAVE
1600 097710 103422 17 99s $BRANCN IF CRROR ON REWIND
1681 007712 004767 175339 JOR PC,READ
1603 997716_ 012792_ 007739 wav ata o ceme as s es eian @vues

LS




§
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D2TUD=C TNO2 DRIVE FUNCTION TIMER

DITUDC,P11

1603
1604
1609
1606
1607
1600
1609
16990
1691
1692
169)
1694
1693
1696
1697
1698
1699
1700
1701
1782
170)
1704
1708
1706
177
1700
1709
1710
1711
1712
1713
1714
1718
1716
1717
1710
1119
1720
1721
1722
1723
1724
1728
1726
1737
1728
1729
1739
17314
1732
17139
1734
1729
1736
1137
1730

007722
007726

007730
007734
007736

007742
007746
007780
907784

007786
007760

907762
007710
807774
007776
010002
010006
010012

010034
010020
010022

010026
010032
910034
010040

010042
010044

010046
010034
010060
010862
010066

018070
010074
018076
010102
010104

810106
910106
010112
010414
910120

START OF TLsTs

004767
009219

005765
100002
99016)

004767
10240)
004767
000401

104400
104090

1123737
904749
102422
004767
012702
004767
903219

095768
100002
09016}

004767
1024903
004767
00040

184408
104000

112707
004747
102430
004767
003213

022719
001404
9327114
981017
000771

904707
010782

932744
o180y

174426

000032
004444
178264
174526

008604
178916

179434

018014
174342

0000132
004444
175200
174442

000807
1715432

178380

174242
000020

001122

091122

NACY11 27(732)

J8R
INC

163 7T
(14"
JuP

s JSR
avs
JSR
BR

996812 LT
1000 scort

10=MAR=76 13106 PAGE 40

PC, TINON
(RS)

TC(RS)
r L
TINERC(R))

PCL,UAITRDY
1 2]

PC, TINOK
1008

ITEST 006 = READ START

1THIS TEST NEASURES TINE FROM °GO°si 20

7870063 NOVD
J8R
Vs
JOR
Novy
JOR
Inc

180 187
BPL
Jup

ass JOR
ave
JOR
SR

99401 HLT
1008 scorx

06,0073TNUN
n".'..l

i 2] )

PC,READ
58,02
PC,TINON
(RS)

TCC(RY)
r { ]
TINER(R])

PCL,UAITRDY
1 1]

PC, TINOK
1908

1TEST 607 = READ SHUTDOWN
1THIS TEST NEASURES TIME FROM °FC REG°SFRANE COUNT TO °gwDN’ei,

T8T007s MOVE
JER
Bve
JSR
InNC

10 cup
Lo
81T
ang
L] )]

r ]
JOR
nov
81T

pve

87,00 THTNUN
PCHyURT,BK
98

PC,READ
(RS)

0=FRNCNT, (RS)
r{]

0ERR, (A1)

1 2] ]

18

PC,TINON
PCoR2
8DNN, (R})

e -

sTURN TINER ON
JSET °GO’ 81T

sBRANCH wNEN °ACCL’ AESETS
9GO0 20 TINER & RETURN VIA R2

JWAIT FOR READY
IORANCH IF ERROR
JCHECK RECORDED TIME

'ACCL o8,
18T TE8T 06
JURITE A RECORD & BACK spACE

J8ET RETURN PC FRON TINER
PTURN TINER ON
18T GO’ BIT

JORANCH wHEN °*ACCL® RESETS
760 70 TINER & RETURN VIA R2

P8ET TEBT 07
JWRITE A RECORD g BACK spACE
JORANCN IF CAROR

18ET GO’ PIT

JWAIT FOR PRANE COUNT 20
g8 0 OF FRAMES WRITTEN
§MONITOR ERROR BI?

JTURN TIMER ON
$8ET RETURN PC FRON TINER
SORANCH wHEN SDWR 3ETS

m>



DZTUD=C TM@2 DRIVE FUNCTION TIMER MACY11 27(732) 10=MAR=76 13106 PAGL 41 SEC 2066
0ZTUDC, P14 START OF TLSTS

1739 210122 000163 004444 JMP TIMER(R)) JGO TO TIMER & RETURN VIA R2

1740

1741 910126 904767 175100 1Y JSR PC, WAITROY

1742 910132 102463 BVS 998

1743 010134 004767 174342 J8R PC, TIMOK

1744 010148 90040) BR 1008

1748

1746 010142 104400 998t  HLT JREPORT ERROR

1747 010144 164000 10081  SCOPE

1740

1749 JTEST 010 = READ SETTLEDOWN

1759 JTHIS TEST MEABURES TIME FROM °SwDN’ei TO 'SUDN‘.'.

1784 010146 112737 000010 201122 TSTEI01 MOVD 818,00 TSTNUM )SET TEST 010

1782 919154 912782 9010232 MOV 248,02 }SET RETURN PC FROM TIMER

1753 010162 904767 175326 JSR PC,URT.BK JWRITE A RECORD ¢ BACK SPACE

1754 Sisiss 123428 sve 293

1785 010166 004767 175244 JSR PC, READ

1786 019172 005218 INC (RS) )BET °GO° 81T

1187

1750 019174 1087114 181 ISTB  (R3) JWAIT FOR READY

17399 S10176 100404 BMI 20 sBRANCH WHEN B8LET

1760 010200 $32711 040000 BIT SERR, (R3) JCHECK ERROR BIT

1761 010204 001926 BNE 998

1762 010206 000772 BR 18

1763

1764 010210 932711 000020 281 BIT 98DWN, (R1) sWAIT FOR ASSERTION OF *SDWN’

1765 010214 301004 BNE I

1766 010216 032711 040000 BIT SERR, (R1) JMONITOR ERROR BIT

1767 910222 201017 BNE 998

1768 0310224 300771 BR a8

1769

1770 810226 38y

1771 010226 904767 174122 JSR PC, TINON JTURN TIMER ON

1772 910232 632765 200020 000012 481 BIT 9SDWN,DS(RS) JWAIT FOR NEGATION OF SDWN

1773 010240 001402 BEO 5e

1774 910242 000163 004444 JMP TIMER(R)) 1GO 1O TIMER & RETURN VIA R2

1778

1776 916246 004767 174760 591 JSR PC,WAITRDY

1777 010252 10240) BVS 998

1770 910254 094767 174222 JSR PC, TIMOK

1779 019260 000401 BR 1008

1760

1701 610262 104400 9981 HLT

1782 910264 184000 10881  SCOPE

1783

1704

1785 JTEST 011=READ REVERSE START

1786 JTHIS TEST MEASURES TIME FROM °GO’ail TO ‘ACCL’s0,

1787 010266 112737 @20011 201122 TS5TO111 MOVB  811,89TSTNUM

1708 010274 012792 010332 MOV 018,R2 y8ET RETURN PC FROM TIMER

1799 910300 004767 175114 JSR PC,WRITE JWRITE A RECORD

1790 010304 0953218 INC (RS) ySET °GO* BIT

1791 010306 094767 3$74722 JSR PC, WAITRDY

1792 010332 192422 BVS 998 (al’)

1793 010314 094767 174420 JBR PC,DELAY JWAIT FOR TAPE MOTION TO STOP

1794 010320 604767 }751)30 Jeo pr twean
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DITUD=C TMS2 DRIVE FUNCTION TIMER

DEITUDC, P11}

1798 010324
179¢ 810330
1797

1790 010332
1799 910336
1000 e010)40
10014

1002 010344
1803 010350
1604 010382
1083 018336
1006

1007 010360
1000 @1310)62
1009

1019

1011

1012 0910364
1013 010372
1014 010376
1618 010402
1016 010404
1017 010410
1810 010412
1819 030416
1020

1023 010420
1022 010424
1023 030426
182¢ 910412
1023 010434
1026

1827 810436
1028 091310436
1029 o010442
1830 010446
1031 0104950
1832

1833 @#10454
1834 010460
1033 o10462
1036 @10406
1837

1839 010470
1039 #t0472
1040

18414

1942

1043 010474
1844 010302
1048 010306
1846 010812
1047 o1051¢
1848 010520
1049 010822
1850 910326

START OF TESTS

004767
008213

174024

085763 0000)2
100002

900163 084444
004767 174662
10240)
004767
000401

174124

104400
104000

112737 oee032
012702 010442
004767 173016
003218
004767
102427
004767
203218

174622
178036

022710 000400
001404
832714
001046
00077}

sd0aes

04767
932711
001002
000163 004444

173712
f00020

0104767
102403
004767
00040}

174582
174014

1044600
104000

112737 oeee01)
012702 0310366
004767 174706
003219
004787
192438
004767
It

174912
174726

001122

MACYS1 27(732)

183

283

J8R
INC

T8T

BPL
JMp

JSR
BVS
JAR
BR

MLT
scorPr

§0«MAR=T6 13106

PC, TIMON
(RS)

TC(RS)
as
TIMER(R))

PCoWAITRDY
998

PC, TIMOK
1008

1TEST 0312°READ REVERSE BRUTDOWN
JTHIS TEST MEABURES TINE FROM °FC REG® ® FRAME COUNT TO °SDUN’s},
T8T0121 MNOVD

a8
3t

48

996
1008

)TEST 01)-READ REVERSE SETTLEDONWN

MoV
JSR
e
JOR
ave
JSR
Inc

cne
Lo
81t
BNE
SR

JOR
81T
ONE
JMP

JSR
BVS
JSR
BR

HLT
SCOPE

012,00T8TNUN
30,2
PC,NRITE
(RS)
PC,HAITRDY
9

PC,REVRD
(RS)

l:'ll@lfoﬁl.)
2

SERR, (R])

9

18

PC, TINON
08DWN, (RY)
4
TINER(R))

PC,WAITRDY
998

PC, TINOK
10086

PAGE 42

)TURN TIMER ON
)8ET °GO’ 1T

)BRANCH WHEN °ACCL’ o »

16O 10 TIMER & RETURN VIA ©3

tBRANCH IF ERROR

}8ET RECTURN PC FRON TINER
JURITE A RECORD
18T °GO° BIT

J8ET °GO’ BIT
sBRANCH WHEN PRANE COUNY

8 ¢ OF RECORD WRITTEM
gMONITOR ERROR BIT IN °D3° REG

$TURN TIMER ON
JBRANCH WHEN SDWN SETS

1GO TO TIMER & RETURN VIA R2
sWAIT FOR READY

gJTHIS TEST MEASBURES TIME FROM *8DWN’s] TO *SDWN’el,
T8T013: MNOVE

MOV
Jor
INC
JSR
VS
JER

T~

813,00 TATNUM
048,R2
PC,WRITE
(RS)
PC,WAITRDY
99

PC,REVRD

reE N

$8ET RETURN PC FROM TIMER
gWRITE A RECORD
18ET °GO° 1T

SEC 994

Bb



8,

DETUD=C TM82 DRIVE FUNCTION TIMER

DLTUDC,P1

1081
1082
108)
1084
1889
1036
1087
1080
1839
1060
10614
1062
106)
1864
1069
1066
1067
1060
1069
1870
1071
1872
1073
1074
1078
1876
1877
1870
1079
1000
1001
1002
100)
1804
1008
1006
1807
1008
1009
1090
1891
1892
109)
1094
1098
1096
1097
16098
1099
1900
1904
1902
1903
1904
1908
1906

010530
010832
010834
010840
010542

010344
010539
010582
010556
010860

010362
010362
010866
010872
010874

810600
010604
010606
010612

010420
010620
010624
010626
016630
010612
010634

010634
010642
010646
910632
010634
910660

010662
010666
018672

910674
910700
910702

010706
010712
010714

START OF TESTS

108711
100404
032713
001028
000772

8327114
001004
932714
001016
800771

004787
0327114
001482
#9016)

094767
102403
04707
008401

104400
104000

004767
102401
102002
104400
900772

112937
012702
004767
9935213
004767
102420

904767
104767
003219

003748
100002
00016)

8804767
10240)
904762

040000

000020
odes0e

173966
000820

004444
174426
173670

174812

00001 4
010674
174546
174382
174566
173462
000032
004444
174320
173962

001122

MACYI! 27(732)

I

463

2901
1008

7878
BMI
817
| 1.} 1
BR

BIY
BNE
BIT
BNE
BR

JSR
3IT
bEQ
Jup

JOR
sve
JOR
BR

HLT
scort

DRIVE

JSR
Bve
ave
HLT
SR

10<NARTS

(R})

r1)

oERR, (R1)
9

18

$8DWN, (R})
] )
SERR, (R})
99
as

PC, TIMON
o8DWN, (RY)
5
TINER(R))

PC,UAITRDY
998

PC, TINOK
1008

PC, JRENIND
L 1]
1008

A

12106 PAGE &)

JORANCH wNEN
IREADY 8ETS

PTURN TINER ON
pORANCH WHEN 3WDN = 9

9GO0 TO TIMNER & RETURN VIA R2
IWAIT FOR READY

JREWIND SLAVE
JSRANCH IF CRROR ON REWIND

ITEST 014=TURN AROUND DELAY (FORWARDREVERSL)
ITHIS TEST MEASURES TINL FROMN °Ge’si (READ REVERSE) 10 °*ACCL’sp

18701 &0

182

MOVE
MOV
JSR
INC
JR
avs

JSR
JSR
INC

T8T
BPL
JHp

JER
ave

*eo

$34,080TBTNUN

¢28.,R2
PC,WRITE
{RS)
PC.¥AITRDY
9

PC,REVRD
PC, TIMON
(R3)

TC(RS)
3
TIMER(R))

PC,WAITRDY
1 2]

- - - ey

1SET RETURN PC PRON TINER
IWRITE A RECORD
18ET GO’ »1T

sREAD THE RECORD (REVERSE)
ITURN TIMER ON

18ET °GC’ 817

INAIT FOR °ACCL® = o

1GO TO TIMER & RETURN VIA R2

Ch



4

DETUDeC TM@2 DRIVE FUNCTION TIMER

DITUDC,Pi

1907 010720
1900

1909 030722
1910 010724
1911

1912

191)

1914 010726
1913 01073¢
1916 010749
1917 010744
1910 010746
1919 010782
1920 010754
1921 010760
1922

1923 @18762
1924 018766
1928

1926 010770
1927 #1874
1928 011000
1929

1930 011002
1931 0311006
1932 e11010
193)

1934 011014
1938 011020
1936 011022
1937 011026
1938

1939 0131030
1940 011032
1941

1942

1943 01103¢
1944 011042
1943 011046
1946 011052
1947 011034
1948 011060
1949 0311062
1959 011066
1951 011072
1982 611076
19%)

1954 011100
1988 011102
1956 011104
19987

1938 11180
1959 11114
1960 011116
1961 011122
1962

START OF TESTS
000401

104400
104000

112737 000013 001122

812702 011002
004767 174484
098213
004767 174260
102426
004767 174474
903219

004767 174244
102420

004767 174442
004767 173384
095218

005768 000012
100002
00016) 804444

084767 174212
102483
004767 3173484
sfedot

104400
104000

112737 eee0isé
912782 #11100
004767 174346
8035219

004767 174152
102421

004767 173682
804747 174362
004767 173236
003213

003719
001002
000163 004444

904767 174116
180240)
004767 173360
([ 2] ]

-

001122

NACY11 27(7)2)

" HLT
10088 scort

18=MAReTE 13106 PAGE 44

ITEST C18= TURN AROUND DELAY (REVERSE<FORWARD)
tTHIS TEST MEASURES TINE FRONM °Go°si (READ) 70 °ACCL‘’s0,

T8701%93 NOVD
mov
JER
InC
JSR
Bve
JOR
INC

JER
8ve

183 JER
JOR
INC

ass 187
(14
Jep

36 JSR
Bve
JOR
BR

M98 NLT
1008 scort

e19,00T0TNUN
¢38,R2
PCL,URITE
(RS)
PCL,UWAITRDY
%

PC,REVRD
(RS)

PC,MAITROY
99

PC,READ
PC, TINON
(RS)

TC(RS)
b ]
TINER(R)Y)

PC,¥WAITRDY
9

PC, TINOK
1000

ITEST 016=CGAP SIXE (STOP NALF)

T8T0163 NOVE
nov
JOR
INC
JSR
(2] )
J8R
JER
JSR
INC

181 787
NE
JMP

s JBOR
Bve
JER
[}

016,00T8TNUN
10,02
PC,¥RITE
(RS)
PCL,MAITRDY

98
PC,DELAY
PC,REVRD
PC, TINON
(R$)

(RO)
28
TIMER(R))

PC,WAITRDY
99,

PC, TIMOK
1008

$SET RETURN PC FRON TINMER
SNRITE A RECORD

§8CT GO’ BIT

JWAIT FOR READY

PREAD A RECORD 1IN TNE
1 8ET °GO° BI?

JREAD RECORD FORWARD
)TURN TINER ON
18ET °GO’ PIT
JWAIT FOR °ACCL® = 9

9GO TO TINER & RETURN VIA R2

$SET RETURN PC FROM TIMER
sWRITE A RECORD
$8CT °GO’ BlT

JOLLAY 380 M8
JREAD REVERSE RECORD

$TURN TINER ON

)SET °GO’ B1IT

JUAIT FOR FRANE COUNT > ¢
JGO TO TINER & RLCTURN VIA R2
JWAIT FOR RCADY BIT 70 SLT

JCHECK TINME

D&



DETUD«C THO2 DRIVE FUNCTION TIMER

DITUDC,Pi1Y

1963
1964
1968
1966
1967
1960
1969
1970
1971
1972
197)
1974
1978
1976
1977
1978
1979
1900
1981
1982
1903
1904
1908
1906
1987
1900
1909
1990
1991
1992
1993
1994
1998
1996
1997
199¢
1999
2000
2001
2002
100)
200¢
2008
2006
2007
2008
009
018
201
2812
201)
014
20319
016
2017
2010

011124
911126

811130
011136
011142
#11146
011190
011184
011186
011162
011164
o11170
011172
#11176
011202
011206

011210
011212
011214

011320
011224
011226
811232

011234
011236

011240
011246
011292
011256
o11260
011264
011266
011272
011274
s11300
011)02
011306
011310
11314
011316
011322
011326

011330
911332
011334

o11340

START OF TEIATS

104490
104000

112737
012702
004747
008218
004767
102427
904767
008218
094767
102421
004767
004747
00474
098218

008710
001002
08016)

904747
102403
004747
00040}

104400
104000

112737
012702
904767
003219
004767
102433
004767
908219
904767
1024298
004767
003219
904767
102417
904767
904767
003213

903710
091002
10016)

000817
011210
174282
174086
174272
174042
173842

174234
173146

004444
174006
173280

900020
811330
174142
173746
174126
173732
174146
173716

1741)2
173026

004444

9981
1008

PTEST 017<GAP BILXE (START MALF)

NACY1! 27(7)2)

HLT
score

005122 T8T8371 MOV

JTEST 020~ GAP SILE (INTERRECORD)
pTNIS TEAT MEASURES TIME FRON ‘GO’si 70
020,00 TETRUN

nov
JOR
Inc
JSR
BVS
JOR
1 { [
JER
sve
JER
JOR
JSR
INC

T8¢
1 ]]3
JNp

JOR
ave
JOR
1

NLT
score

901122 T8Te201 MOV

004767 173668 an

nov
JOR
Inc
JOR
ave
JSR
Inc
JBR
avs
JSR
1NC
JSR
BVS
JOR
JBR
INC

787
[ 1] 3
JRP

Ted

10eKARTS

017,00T8TRUN

018,02
PCLYRITE
(RS)
PC,YAITRDY
"
PC,REVRD
(RS)
PC,YAITRDY
1A )]
PC,DELAY
PC,READ
PC,TINON
(RS)

(RO)
a8
TINER(R))

PCL,UAITRDY
99s

PC, TINOK
1000

8,2
PC,WRITE
(RS)
PC,YAITRDY
i 1]
PC,URITE
(RS)
PCLUAITRDY
298
PC,REVRD
(RS)
PC,WAITRDY
17}
PCLREVRD
pPC,TINON
(RS)

(RO)
r{
TINER(R)Y)

L BRI R X X ¥

13106 PAGE 48

18ET RETURN PC FRON TINER
INRITE A RECORD

18ET °G0° 01T

IWAIT FOR ARADY

JREAD REVERSE THE RECORD

1887 *60° BI?

JWAIT FOR READY

JORANCH ON ERROR

IWAIT FOR TAPE NOTION TO0 80P
JREAD RECORD

s TURN TINER ON

§8ET ’G0° »1?

s¥AZT? FOR FRANE COUNT > @
9160 20 TINER & RETURN VIA R2
SVAIT FOR READY

JCNECK TINE

FC REG’ >p,

)8ET RETURN PC FRON TIMER
JURITE A RECORD

)18ET °GO° BlT

IWAIT FOR READY

JNRITE STCOND RECORD
18T °GO° 81T
JUAIT FOR READY

tREAD REVERSE SECOND RECORD
18ET °GO° BlT

INALIT FOR READY

JREAD REVERSE FIRST RECORD
JTURN TIMER ON

18ET °GO° BltT

IWAIT FOR FRANE COUNT > o

9GO0 TO TIMNER & RETURN VIA R2

T vw W~ . -®Ps = o

380 0070

€6



DITUD«C TMNO®2 DRIVE FUNCTION TIMER
START OF TESTS

orTuDl,Pit

r{ }%
2020
2021
2022
202)
2024
a02s
2026
027
2020
2029
2030
a0l1
2012
r{ 3}
203¢
r{21
2036
)7
2030
0)9
2040
2041
2042
204)
2044
2049
2046
2047
1040
2049
2050
2081
20982
aes)
2084
20895
2036
r{l1})
2080
2059
2060
2064
2062
2063
2064
2069
2066
2007
2000
2069
2070
2071
2072
207)
2074

011344
013346
211382

011334
011336

811368
011366
011372
#1137¢
811400
811404
011410
011414
011416
011422
911424
0114)0
011436
011440

011442
011446
011492
011434
011460
011462
011464

011466
011472
0131476
011302

011504
011310
911312
0113516
911922

911334
011830
011533

19240)
004787
000401

104400
104000

112737
012702
004767
19250
003067
012700
004767
005219
004767
102516
004767
062767
005300
08136)

812700
804767
005215
004767
102477
ses)300
001370

012700
012704
004767
005213

004767
10246)
0047467
004767
005219

005763
801002
000161

173130

000021 001122

011924
173740

167510

000021
174004

173610
173340

000022 167456

000021}
174002

173882

000020
001034

173734
173922
173720
1726132
000006
004444

—emmm———~

MACY1! 27(¢732)

BVS
JSR
SR

94 HLT

1008 acors

t0eMARSY 6

%
PC, TINOK
1008

1TEST 021« GAP CONBISTANCY
pTN1s TEST MEASURES TINE FRON °GO°sl T0 °FC REG’ > 0,

$THE TEST REVINDS THE TAPE,WRITES 17 RECORDS WITH A DELAY FRON teib M3
$BETHEEN EACK WRITE COMNAND, AFTER TNE 37, RECORDS ARC WRITTTEN ML
IPROGRAN READ REVERSES 16 RECORDS, AT TNIS POINT TNE TAPE 18 8T0PPED BE.
PTHEEN THE PIRST AND SECOND RECORD, A READ COMMAND I8 EXEZCUTED TO READ
sTHE 16 RECORDS wiTH TNE TINE DETEWEN Ggeg T0 FC > ¢ STORED IN *GAPYOL’
tTOR EACN RECORD READ, AFTER 16 RECORDS HAVE BEEN READ TNHE TINE 18 VERe
pIFIED FOR EACN READ, AFPTER ALL RECORD TINES ARE VERIFIED THEY ARE AVERe
tAGED AND PLACED IN TNE °ATINTBL® (BY SCOPE), TNE ABOVE PROCESS 18 REe
JPEATED FOR EACH ITERATION,

7870211 NOVD

nov
JOR
avs
CLR
Mov
181 JSR
INC
JOR
Bvse
JaR
ADD
] {4
ONE

MOV
a8 JER
INC
JSR
Bve
] 19
ONE

MOV
MOV
JER
INC

In JSR
avs
JBR
J8R
INC

(1) 78T
BNE

€23,00T8TNUN

848,R2

PC, JRENIND
9

DELTIN
t17,.R0
PC,MRITE
(R8)
PCL,UWAITRDY
99
PC,DELAYY
010,,DLLTIN
Re

19

.‘7.'.'
PC,REVRD
(RS)
PC,WAITRDY
9

RO

rl

016,,R0
SGAPTBL, RS
PC,READ
(RS)

PCoWAITRDY
9
PC,READ
PC, TIMON
(RS)

FC(RS)
Ss

13106 PAGE 46

s SET RETURN PC FRONM TINER

JRENIND glavE

JORANCH IF ERROR ON REWIND
sCLEAR VARIABLE DELAY TINE
18ET o OF AECORDS TO WRITE
JWRITE 17, RECORDS

18LT GO’ BIT

IYAIT FOR READY

pOELAY BEFORE WRITING NEXT REC,
78£T NEXT DELAY TINE
JOECRENENT RECORDS WRITTEN COUNT

)8ET o OF RECS, TO REVERSE READ
JREVERSE READ 17, RECORDS

1857 °GO° BIY

JWAIT FOR READY

)DECRENENT RECORD COUNT

§8CT 9 OF RECORDS TO READ

)SET PTR TO GAp TABLE FOR TEST
JREAD A RECORD

18ET °GO° BIT

JVAIT FOR READY

SREAD NEXT RECORD

JTURN TIMER ON

)SET °GO’ »IT

JWAIT FOR FRANE COUNT > @

s A =~ @evee 2 ABRAMAM VTA AR _.

sga se7y

Fo
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DITUDeC THO2 DRIVE FUNCTION TINER
START OF TELSTS

DETUDC,.P1

2078
2076
r{ )
aere
07
2000
2001
2002
200)
2004
2008
2006
a7
2000
2009
2090
2091
2092
209)
2094
2098
2096
097
2000
2099
2100
2101
2102
210)
2104
2108
2106
310
2100
3109
2110
111
2112
211)
2114
3119
2116
2117
2110
2119
3129
2121
2122
212)
2124
2128
2126
2127
2120
2129
3130

e ———

0113)¢
0113542
011544
011546
911550

011366
011370
911574
f11600
011606

011610
011644
911620
011622
011624
011626
011630
011612
011634
0116490
#11642
011644
011646
011630
911682
911686

011664

011672
011700
011704
#11710
011712
f11716
011720
011722
011724
0311726

0117)8
911734

004767
102446
010421
008300
00133S

108037
#12700
012703

012104
004767
108217
1227107
001347

012700
912781
005002
003500)
062102
005350)
805300
9011374
012760
09620}
006002
008100
0931374
010204
904767
090401

104400
104000

11277

112707
012702
004767
102417
004367
018780
176340
174700
0000460
008218

822719

so100¢

173470

001120
000020
001084

173016
001120
000020

172024

00002)
011782
173426

173636

174700

001122

001122

MACY1L! 27(732)

701

141
10001

J8R
ave
MOV
oEC
[ 1] 4

CLRS
nov
NOY

NOV
JOR
InCe
Cupre
1] 4

L1
nov
CLR
CLR
ADD
ADC
(] -1
oNgE
nOV
ASR
ROR
(-] <+
1] 4
nov
JSR
oR

NLT
scort

10=MAR=76

PC,YAITRDY
9%
Ré,(R1)e
RO

b |

00CAP
016,,R0
SGAPTOL, R}

(RideoRE
?C,GAPOK
0CAP
016,,006AP
(1)

016, RO
0GAPTOL, S
n3

[ } ]
(Rideo RS
[ } ]

[ 1]

7

', N0

ny

L}

R

(]

R2,R¢
PC,TINOK
1000

1TEST 032-DUNNY TEST
JTNIS TEET MEASURES NOTHING
1810221 NOVD

022,0028TNUN

JTEST 02)=DATA TINE (200BP])
JTHIS TEST NEASURES TIME FROM °FC REG’ CHANGES TO "RDY‘’ey,
7870233 NOVD

nov
JSR
17
JoR
JMORD
JHORD
+WORD
+WORD
INC

Cup

02),00T8TNUN
eJo,R2

9

R3, THCND
wIsur

000,

1608,

wFwd

(RS)

0=1600,,(R9)
Se

13106 PAGE §?

SUALS FOR READY

t8TORE TINE IN GAPTSL
JOBCRENENT ¢ OF RECORDS READ

1GET GAP TICK COUNT

ICRECK TIME

) INCRENENT GAP ¢

IORANCH IF ALL GAPS NOT CHECKED

J8ETUP TO AVERAGE GAP B11L3
)8ET PTR TO TABLE
JCLEAR °gUN’ REGISTERS

pADD ALL GAP SIIES TOGETNER

pNOW DIVIDE BY (6,
10Y BHIFTING & PLACES RIGHT

INOVE AVERAGED TINES TO R4
JCHECK AVERAGED TINES

tSET RETURN PC FRON TINER
JRENIND BLAVE

JORANCH IF ERROR ON REWIND
JNRITE 090 WORD RECORD
)8ET WRITE BUFFER ADDRESS
sWORD COUNTY

sFRANE COUNT

JURITE CONNBAND

)8ET °GO’ B1T

IWAIT FOR FRANE COUNT TO CHANGE

3LEQ 0073

Gé



OLTUD<C TNO2 DRIVE FUNCTION TIMER

DZTUDC, P11

r 29 3
nn
213
134
2133
r 3% 1)
aun
2130
1)
2140
141
2143
214)
23144
2149
2146
147
2140
2149
21%0
21951
3182
2192
184
2199
2186
2187
2158
189
2160
3161
2162
216)
2164
2169
2166
2167
2160
2169
a1e
21171
2172
217)
2174
2178
2176
a1n”n
170
2179
2100
3101
102
a1}
2104
2108
2106

011736
011742
011744

011746
011746
011792
011784
011786
#11762
011766
011770
011772
011774
812000
012002
012006

s12010
0120412

012014
012023
012026
012032
012034
012042
012046
012059
012092
012084
012096

012060
012064
012066
012072
012074

012076
013076
012102
012104
012106

912112
012116
912120
012122
012124
012159
0121132
012136

012140

START OF TESTS

83y
#81022
090774

004747
108711
100403
00016)
813700
806204
003300
001378
004767
102460)
094767
008401

104408
164000

112737
212702
004767
102442
083768
004307
013700
173520
167240
000060
008219

022710
001004
83271}
0019022
00771

004767
108711
100402
088163

012700
806204
008100
8011378
004767
10340)
004767
000401

4o 0

172402

004444
00000)

1713232
173474

000024
012102
173304

800769
172506

167240
ed40000

172292
004444

173102
172344

10480

001123

INONITOR ERROR 317

)TURN TINER ON
JIWAIT FOR READY 70 BE?

16O TO TIMER & RETURN VIA R2

18ET 70 DIVIDE BY 8
18Y SHIFTING RIGHT 3 PLACES

JCHECK TINE

MACYL11 27(732) 10=MAR=76 13306 PAGE 40
[ 3¢ 4 SERR, (R})
INE %
[ 1] 18
ass
JOR PC, TINON
3] J] 7410 (R1)
[ L) | (] )
JHp TINER(R))
L] )] [ ]} 0, R0
10 ASR ne
oecC Ro
| 1] 4 ]
JOR PC,UAITRDY
Bve 9%
JER PC,TINOK
BR 1008
9941 HLT
1008 8COPE

JTEST 034<DATA TIME (S536BPI1)

T870241 NOVD 224,00T8TNUN
nov 038,02
Jan PC, LRENIND
ave 99,
BIs OBPISSE+NORML], TC(RS)
Jon R, THCHD
JIORD  WTBUP
JNORD  «2224,
JHORD <4448,
JMORD  WFND
Ine (RS)
183 cup 04440,,(R9)
aNE 20
[ 3 41 SERR, (RY)
1T 17
oR 18
ass
JeR PC, TINON
3es 18178 (RY)
anl 4
JNp TINER(RD)
48 MOV *3,Ro
1Y ASR re
pec Re
T3 s
JoR PC,VAITRDY
17 17
JSR PC, TINOK
R 1008
990y __ WY .

§SET RETURN PC PRON TINER
JREWIND SLAVE

PORANCH IF ERROR ON REWIND
sLOAD TAPE CONTROL REGISTER
JWRITE 2224, WORD RECORD

$8ET °GO° B1lY
JORANCH WMEN WRITING DEGINS
pMONMITOR ERROR BIT

JTURN TINER ON
IBRANCH wHEN READY 3KTS

160 70 TIMER & RETURN VIA R2
PSET SNIFT COUNTY

JCHECK TINE

880 907)

Hb



-

DETUDeC TMO2 DRIVE TUNCTION TINMER

DSTUDC, P11

2197
2100
2109
2190
2191
2192
219)
2194
2198
2196
2197
2199
2199
2200
2204
2202
220)
2204
2209
2200
2207
2200
2209
2210
2211
3212
121
1214
2218
2216
a1
2219
2219
2220
2221
2222
222}
2224
2229
2226
2227
2220
2229
2230
22314
2232
22))
2234
2233
2236
1237
2230
2239
2240
3244
2242

012142

012144
012192
012136
#12162
012164
012172
012176
012200
012202
012204
012200

012219
012214
012216
012322
0312224

012226
012226
012232
012234
912236

012242
#12246
012250
012232
912254
012260
012262
012266

012270
0312272

012274
012302
012306
012310
012314
012320
012322
012330
0312334
0123)¢
912340
012342
012344

012346
912382

START OF TEsTS

104000

112737
012702
004767
102442
052748
004367
018700
171600
163400
000060
00352193

022710
801004
032711
001022
00071714

004767
105711
100402
00016)

012700
006204
003300
001373
084767
10240)
804767
000401

104400
104000

112707
108737
001046
012702
004767
102437
0952765
004367
015700
171600
163400
000060
0035218

022710
00100

000023
012232
173184

001300
173386

163400
040000

172122

004444
00000)

1727%2
172214

000026
001127

012379
173046

002300
173220

162400

18008 scort

MACY11 27(7)32)

10=MAR=TS 13106 PAGE 49

ITEST 023<DATA TIME (000BP])

001122 71870231 NOVD
MOV
JBR
Bve

0000132 L D¢ )
JOR
+WORD
+WORD
+WORD
«WORD
INC

102 (o ] 4
BNE
1T
BNE
SR

a8
JER
e 781D
BN}
Jup

481 MoV

881 ASR
oKC
BNE
JSR
avs
JSR
BR

99461 NLT
100012 scorrt

0025,00T8TNUN
¢IS,R2

PC, JARENIND
2]}
OBPI0OO+NORNLL, TCCRS)
R3, THCNHD

[ bd 11 4

*)200,

.“".

14 ]

(RS)

0=6400,,(R0)
20

¢LRR, (R1)
99

16

PC, TINON
(R1)

4
TIMER(R))

03, R0

Ré

ne

1 1}
PC,YWAITIRDY
9
PC,TINOK
1008

JTEST 026=DATA TINE (10000P1)

001122 T8T1026¢ MOVD
T80
BNE
NOV
JSR
BvS

0000)2 pIs
JSR
+WORD
+WORD
+WORD
+WORD
INC

10 Cup

pyve

0026,00TSTNUN
PONRIFLG
187027

¢J8,R2
’COQ.t.IND
9
OPE1600+NORML L, TC(RS)
R3, THCND
uTBUr

«3200 0

.“."

WFwd

(RS)

0=6400,,(Ro)
2e

18ET RETURN PC PRON TINER
JRENIND gLAvVE

IBRANCH IF ERROR ON REWIND
18ET 000 B2

JYRITE 3200, WORD RECORD

J8ET GO’ pI?
INAIT POR WRITING T0 START
JMONITOR ERROR BIT

JTURN TINER ON
)BRANCH wHEN READY SETS

GO TO TIMER & RETURN VIA R3
18CT SNIFT COUNT

JCHECK TINME

sBRANCH IF ORIVE °NR3 ONLY’

)8ET RETURN PC PRON TINER
JREWIND sLaAvVE

JORANCH IF ERROR ON REWIND
18ET 1600 BP1

JWRITE 3200, WORD RECORD

18LT °GO° B1IT
IBRANCH WHEN WRITING SBTARTS

8E0 0074

B o/a
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D2TUDC TMG2 DRIVE PUNCTION TINER

DITUDC, P11

224) 012384
. ¢4 012360
3248 012362
2246

3247 012364
2240 012364
2249 012370
2230 012372
2351 0312374
2282

2233 012400
2384 012402
2253 012404
2286 012410
2237 #12412
2230 012416
2289

3260 012420
2261 012422
2362

a26)

2264

2265 013424
2266 012432
2267 6012426
2260 0912442
2269 012444
2270 012446
2271 012459
2272 012482
3273 012436
2274

2273 012460
2276 0123462
2277 012464
2278

3279 012470
2200 012474
2201 912476
2282 012302
230}

23204 012504
3205 012306
2206

2207

2200

2209 012310
2298 012316
2291 012822
2292 912926
229) 012%)
229¢ 012334
2293 #12%)6
2296 613%42
3297 0129544
2299 @10 4s

START OF TE87TS

032711 040000
001017
0987714

04747
108744
100402
0003163 004444

$96264
006204
004767
10240)
804767
800401

171764

172622
172064

104400
104000

1127
012702
0041327
o00000
000000
000000
0000234
804767
9032153

108711
100402
00016) 004444

0804767 172336

10240)
004767 172000

000027
012460
0038354

171676

1044090
104000

112737 eeeede
812703 012560
004767 172672
003218

884767 172476
10243)
0043137
000000

- e

0035334

001122

MACY1L 27(732)

233
1] 4
oR

as
JSR
i T8TD
Nl
Jnp

40 ASR
ASR
JSR
avse
JSR
SR

2960 HL?
1000 scort

1TEST 027-LRASE

10=RAReTS 13106

KRR, (RY)
9
10

PCoTINON
(Ry)

(1]
TINER(R))

R4

R
PC,WAITRDY
99

PC, TINOK
1000

tMONITOR ERROR B1T

ITURN TINER ON
IBRANCK WHEN READY SETS

160 TO TINER & RETURN VIA R3
IDIVIDE TINE BY ¢

sCHECK TINE

JTHIS T8T NEASURES TIME FRON °GO’sl TO *ADY’si,

7870273 NOVB
NOY
JOR

JNORD

JWORD

"WORD

WORD

Jsn

INC

181 1818
BN
JNp

asn JOR
avs
JOR
R

9901 HLT
19008 scork

027,0078TNUN
18,2
RI,00THCHD

[

o

!

CRASE
PC,TINON
(R§)

(R1)
28
TINER(R])

PC,¥AITRDY
s

PC, TINOK
1008

JTEST0)0 TAPE MARK
JTHIS TEST MCASURES TINE FRON °GO°’si 1O *RDY’sj,

T8T0)01 MOV
nov
JoR
InC
JOR
avs
JOR
+WORD
+WORD

(R Y

030,00 TETNUN
018,02
PC,WRITE
(RS)
PC,WAITRDY
9
RI,00THCHD

[ ]

[ ]

18ET RETURN PC FRON TINER

JTURN TINER ON
18ET °GO° 1T

JORANCH WHEN READY SETS
3GO0 TO TINER ¢ RETURN VIA R2

J8ET RETURN PC FROM TINER
JWRITE A RECORD
s8ET °GO°’ BIT

SEQ 0078

Jé



DETUD=C THO2 DRIVE FUNCTION TINER

DITUDC, P11

2299
)00
ade1
2)02
a3e)
ale4
2308
2306
2307
2300
2309
2310
211
anz
231}
14
19
2316
;M

912350
9123532
012336

8123960
012962
012364

012570
012374
012876
012602

012604
012606
012606
013612
013634

START OF TRaTs

000026
004767
008215

108711
100402
#8016)

004747
10340)
004767
00040}

104400
804767

102774
104000

171876

004444
172436
171709

172524

MACY1S 27(7)D)

941
1008

+«WORD
JSR
INC

7470
L 1L}
Jup

JBR
BYVS
JOR
BR

HLT
JOR

Bve
scort

18=MART$

wFNK
PC,TINON
(RS)

(R1)
as
TINER(R))

PC,WAITRDY
290

PC, TINOK
1008

PCo JREVWIND
9

13106 PAGE 83

}TURN TINER ON
Y8BT °GO° BIT

IBRANCH wHEN READY 8BTS
1GO TO TINER & ARETURN VIA R2

JREWIND sLAvVE
IORARCH IF CRROR ON REWIND

SEQ 0076

Kb
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DITUD=C TNO2 DRIVE PUNCTION TIMER
DITUDC, P11

31
e
ajae
r3r})
2323
233}
3324
2328
a)2¢
2127
2)2¢
2’29
233
2
a2
2333
2334
2338
2336
2
e
23)
2340
2344
2342
342
2344
2348
2346

012656
012622
013636
013630
0126132
013640
012642
013646
912682
012696
012662
012666
012672
012700
012702
012706
012712
012716
012724
012726

012732
912736
0132740
012744
0127%0
012732
912756
012760

START OF TESTS

912700 000012
000004 001174
005300

081374

832777 ooei8e
081410

113700 681004
113701 001008
113702 e01006
000137 007210
168237 eo01008
008217 e61000
122737 eeeeie
001402

000137 006764
105837 001008
105237 001004
122737 oo0e01e
0014032

000137 006764

103737 001128
001004
000008 014047
000137 003724
000000
004767 167012
s00008
000137 008724

166140

001004

NACYL11 27(733) 10<MAR=T76 13306 PAGE 82

FINIgN; WOV

16s

.1..".
TYPE,CRLP
0EC Ro
BNE 10
It e8ME6, 080N
L 14 as

NOVD OODRVYNUN, RO
nove OoBLYNUN,RY
NOVD OCBLVPIR,R2

JHP 0¢2YPHDR
InCh 0oSLVNUN
InC GOSLVPIR

CHNPB  #8,,008LYNUN
BEQ 3

JNP 00BEGIN

CLRB  00SLYNUN
INCD  GODRYNUM
CNPD  00,,00DRYNUN

(1 4] [ { ]

JNP 0eBEGIN
7878 OoUNTFND
BNE 16
TYPE,E,UNIT

Jup P0INIT
HALT

JOR PC,CKENR
REBET

JHp O8INIT

18ET LINE FEED COUNT

88T NER? SLAVE ¢
sAND 128 POINTER
JORANCN 3IF LAST SLAVE (7)

s8EGIN TEET ON NEX? SLAVE
I8ET BLAVE ¢0

pAND INCRENENT DRIVE ¢
JAND CNECK IF LAST DRIVE

sBRANCH IF A UNIT WAS FOUND

JCHECK FOR CNTL G
IRESTART

880 8077

Lo
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DITUDeC THMBS2 DRIVE PUNCTION TINER
START OF TESTS

DITUDC,P11

A
2348
3149
2330
r 31}
3382
233)
23%4
2388
2336
397
2380

013764

012772
013000
013004
s1)e010
013012
2389 01020
3360 013026
2361 013032
2362 013034
3363 613036
2364 01)040
3363 01)042

adéé
3367 013044
013050

3360

2369

2370 813082
2371 e1)e86
2372 e01)062
2373 013064
2374

13718 013070
376 013074
2377 e1)07¢
2370 91100
23719 013102
2380 013106
2304 01112

2je2
3303 013114
a3je¢ 013116
2308
r3ll
am
2300
209
2399 913120
3394 013126
3)92 013132
2393 01313
3194 012140
2198 913146
2396 013184
3397 813160
2)90 #1)162
2399 e1l104
3400 01)166
2401 013179
2492

@
|

012737

112737
012782
004767
102441
082768
8352748
004317
018700
1771777
063440
000070
808218

822710
101378

804767
023710
103402
08014)

812700
006204
008300
901378
094767
904767
00040}

104400
104000

112707
812702
08047467
102469
032768
03274S
084307
915700
1717711
074400
800070
008219

912772

0000)14
013086
172326

001160

s01440
171276
013036
004444
000008

172066
171378

008032
013284
172200

001100
086010
003384

001002

001122

NACYSS 37(732)

10=MARCTS

1SKEW TAPE TINING TESTS
JTME FOLLOWING TESTS REQUIRK A SPECIALLY WRITTEN 098 BPI SKEN TAPE
SKENTETINOY

0T87031,005CPADR
1TE8T 031« SKEW TAPE SPEED TEST-FORNARD

13186 PAGE 8)

J8ET SCOPE POINTER

1THI8 TEST READS 32" OF TAPE (26400,-000, s 25600, TRANES), THEN
|Dl'1?ll.;$:l 8Y 32, TO GET TINE TO READ 1" (000, FRANES) OF TAPE,
18031

163

(17

NOY
JaR
7
8ls
p1s
JaR
LWORD
VORD
*WORD
WORD
fnc

cup
BNl

JOR
Cup
Lo
Jnp

NOV
ASR
EC
(1]
JOR
JOR
aR

MLT
scort

031,00282NUN

226,02
PC, ,REWIND
98

eBPIOOOINORNLL, TC(RS)
6BAI,C02(NS)

RI,002TNCHD
ROBUP

of,

26400,
RD'UD'
(RS)

0800,,(R0)
18

PC, TINON
00108,(RS)
38
TINER(RD)

S, R0
Ré
Re

' ]
PC,RUINIT
PC, TINOK
1009

)8ET RETURE PC FRON TINER
IRENIND sLAVE

JORANCH IF ERROR OF REWIND
1SET 000 BP1

sINNIBIT BUS ADDRESS INCAENENT
IREAD 32° OF TAPE=FORNARD

PRANE COUNTY

y8ET °G0°’ 81T

JUAIT FOR FIRST 009 FRANES
120 BE READ

JTURN TINER ON
JUAIT FOR READING 20 FINISM

160 TO TINER ¢ RETUAN YIA R2
JIOIVIDE TINE BY )3,
T

11017 DAIVE
JCHECK TINE

JTEST 032-8KEVW TAPE SPEED TESTRCVEASE
JTHIS TEST READS FORWARD 48° (22008, PRANES) OF TAPE, TMEN READS REVERSE
132° (26400,800, 5 25600, FRANES) OF TAPE, TME TInE 18 TNEw DIVIOED BY
132, 70 GET TINE TO READ i° (8A®, FRANES) OF TAPE,

78703217 NOVD $32,0028TNUN
nov 038,R2 )SET RETURN PC PRON TINER
JaR PC, JREWIND JREWIND gLAVE
17 ] 998 pBRANCH IF ERROR ON REWIND
) ) 0BPICBO+NORNE Y, TCLRS)
BIs OBAI,C82(RS)
JOR R3, 00THCND IREAD FORWARD 32000, FRANLS
+WORD  ROBUF
+WORD i, pWORD COyN?T *

1001 +WORD  )ap0e, sPRANE COUNT
+WORD  RDFWD JREAD FORWARD
Ine {1} 18ET °GO’ 81T

Ska 0070

M



DITUDC TM@2 DRIVE FUNCTION TIMER

DZITUDC,PI1

40}
2404
24093
2406
2407
2408
2408
aé10
2411
2412
41)
2414
2419
2416
2447
2418
419
2420
2421
2422
2423
2424
2423
2426
r{¥3
2420
2429
2430
2431
2432
24)3)
2434
2433
2436
24N
2438
2439
2440
2441
2442

213172
213176

213300
013204
813210
213216
213224
813230
013232
913234
013236
013240

913242
a11246

913230
213284
913260
013262

013266
013272
013274
013276
013300
013304
013310

213312
913314
013314
013320
913322

213324

START OF TESTS

823710
181378

804767
004767
852769
052768
9043137
215792
171711
063440
6000876
903218

022710
101273

804767
923710
103482
000161

812700
906204
ess 3o
901378
204767
804767
200491

104400
094767
1862774
104000

0001137

213164

17377
171839
0013090
edeete
2055354

21440
171100
013234
004444

171670
171172

172016

P12616

00002
eoeo1e

MACY11 27(73D)

161

1181

a8

s

4

9981
1008¢

CMP
BHI

J8R
JSR
BIS
BIS
JSR
JWORD
JWORD
JWORD
INC

CMP
snl

JSR
CMP
BLO
JMP

MOV
ASR
DEC
BNE
JSR
J8R
BR

HLT
JSR
BvVs
sCOPE

JMP

18=MAR=T76 13106

0e108, (RO)
18

PCL,RHINIT

PC,DELAY
IBPIBOPNORMLYL, TC(RS)
eBAI,CS2(RS)
R3, 09 TMCMD

ROBUr

-1,

26400,

RDREY

(RS)

800,,(RO)
a8

PC,TIMON
0°118,(R0)
48
TIMER(R))

t5,Rp

R4

RO

s
PC,RHINIT
PC,TIMOK
1008

99

GOFINISH

PAGE S4

)INIT DRIVE

JWAIT FOR TAPL MOTION TO STOP
1SET 800 BpI

JINHIBIT BUS ADDRESS INCRENENT
IREAC REVERSE 32* OF TAPE
JREAD BUFFLR

)WORD COUNT

IFRAME COUNT

jREAD REVERSE

$SET GO’ BIT

JWAIT FOR FIRST 080 FRAMES
$T0 8L READ

1 TURN TIMER ON
INAIT FOR ALL FRAMES TO BE READ

1G0 TO TIMER & RETURN VIA R2
j)0IVIDE TIME BY 32,

sREWIND SLAVE
IBRANCH IF ERROR OM REWIND

SEQ 0079

A7
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DITUD«C TM®2 DRIVE FUNCTION TINMER MACYS1 27(732) 10<MAR=76 13106 PAGE 33 SLQ o0ts
DLTUDC, P11 PROGRAN MESSAGES

344} +SBTTL PROGRAM MESBAGES

2444 JOPERATOR INSTRUCTIONS

2445 913330 005015 032524 633061 N NAMI ASCIZT <CR><LF>*TU1S DRIVE FUNCTION TINER (DITUDeC)’
2446 013336 042040 044522 042526

2447 013346 043040 047125 $53210)

2440 913352 047811 920116 044524

2449 913368 042518 020122 042080

2450 913366 052132 042125 961458

2451 013374 000081

2482 013376 905058 0343524 042520 I.REG1 ,ASCIZ <CROCLF>°TYPL FIRST ADDRESS OF CONTROLLER *
2453 913404 043040 051111 05212)

2454 013412 040440 042104 042522

2485 013420 0515323 047440 920106

2456 013426 047383 052116 047322

2457 013434 0463114 051103 0920040

2450 013442 000

2459 931344) 12¢ 0350131 020105 1.DRVS: ASCIZ STYPL TME2 DRIVE #°S TO BE TESTED §

2460 013450 046524 011068 042048

2461 013456 044522 042526 021440

2462 013464 051447 052040 020117

2463 013472 042502 032040 051508

2464 013500 042524 020104 000

2465 913305 106 051117 052040 I,8LVS1 ASCII °FOR TM®2 DRIVE °

2466 913512 639118 620062 051104

2467 013820 953111 020108

2460 913524 026460 052040 0303131 I.DRVY LASCIZ &= TYPE SLAVE 0°8 TO BL TESTED §

2469 013532 020105 04612) 853304

2470 013540 0320108 0321443 092012}

2471 013346 847524 041040 0920193

2472 913554 962924 052123 042105

2473 013562 000840

2674 $13564 05012) 043505 020104 I,3KEW) ,ASCIZ “SPEED TESTS ONLY? (YES/NO ® 1/8)°

2478 013872 062524 052123 02012)

2476 013600 047317 034514 020077

2477 913606 054450 051505 947037

2478 913614 020117 020078 8327461

2479 013622 024468 000

2480 9313625 116 055122 047440 I.NRZ1 ,ASCIZ °NRI ONLY? CYES/NO s 1/@)°

2401 913632 846116 017531 924040

2402 013640 042531 027523 047516

2403 013646 036440 030440 53903

2404 01365¢ 000051

2488 013656 003015 047105 920104 W, EOT: LASCIZ <CROCLF>‘END OF TAPE’<CRI<LF>

2486 913664 043117 052040 05050}

2407 013672 006508 000012

24090

2409 JERROR MESSAGES

2490 913676 0935015 051124 050181 E,TRP4: ,ASCIZ <CROCLF>°TRAPPED 10 4°

2091 913704 042520 920104 047524

2492 913712 82040 o00

2493 013718 116 020117 047%0) I, NCONp ,ASCITZ *NO CONTROLLER AT ADDRESS SPECIFIED’<CR><LF>
2494 013722 952116 047522 046114

2495 013736 051105 040440 020124

2496 013736 042101 031104 031308 B7
2497 013744 $2012) 030123 041808
20490 913782 043111 042811 906504



DITUDeC TMO2 DRIVE FUNCTIION TINMER

0ITUDC, P11

2499
%00
asel
asea
a%0)
2384
ases
2306
ase7
%00
ase9
asie
a%11
2312
231}
2314
2318
2316
2317
2310
2319
320
3821
2922
2323
a%2¢
2929
2326
327
%29
2329
asie
2331
2332
2%3)
2334
2338
2336
2337
asis
as)39
23540
2541
23542
2%4)
2544
2548
2546
%47
2540
%49
2330
2391
2852
25%)
2854

013760
013762
01377
013776
014004
014912
014014
914022
814030
014036
014044
014047
014094
914062
#14870
014076
f14104
f14111
014116
914124
014132
014138
014142
014149
014192
014160
014164
014172
014200
014206
014214
014220
014226
014234
014342
014246
014354
014262
014270
01427
s14l00
014306
014314
014322
014330
014334
014342

014344
014332
014360
014360
014374
914402
014419

PROGRAN MESSAGLS

s00812
046324
044322
051104
020060
830108
s20860
053101
846102
920122
093619

116
0)1060
020066
843040
032040
03212)

13}
051108
0432050
80se1s

124
026004)

(L]
842%0)
231117
8513503
41011
pe1411
004323
00630)
047449
020106
820108
996322
0030153
028122
046106
0050153

oS
9201098
042522
032111
047306
0063)}
0dlede
000040

0250932
02950352
0235092
025092
923032
023092

L IIE)

031060
043326
033111
04612)

047316
044301
020108
042824

000
030117
032087
047128
0352317
020117
005049
043117
047522
052101

(L1
031508

9o
042504
042440
003018
00446}
00430}
03112)
031108
000012
0821238
040322
0511493
000012
044324
053117
033917

000
032012
034103
830104
047111
020122
000012
830101

025032
025032
025082
035082
025092
025082
02%0%2

042040
000040
020103
0331014

020124
040314
047806
03212}

046324
030528
321114
042116
042824

000
020124
020122
0245014

020124

0443526
031122

841327
041506
042011
0526011

047440
043816
047322

042319
osiies
842109

046511
044520
040327
020107
042122

021440

023032
023032
025032
0329032
025032
025032
825482

MACYL! 27(7)2)

E.NDRV) ,ASCIZ

C.,N8LVE ,ABCII
E,0RV: ,LASCII

C.,NAVA: ,A8CIZ

E,UNIT: ,ASCIZ

£,87T: ,ASCI12

C,HOR: ,ABCIZ
CE.,HORL1 ,ASC]1I

+ASCIL

E,HDR2: ,ABC1L

C.TINOV,

E.,TINEX}

C.GAPI LABCIZ

10«MAR=7¢ 13304 PAGE S¢ SLQ 00}

*TMB2 DRIVE °

*ORIVE *
*0 BLAVE °

0 NOT AVAILABLE FOR TEST°<CRICLP>

*NO TMP2/TUL6 UNIT FOUND TO TEST’<CRICLP>

*SOFT CRROR (DATA)’<CRy<LP>

*TE8T ¢’
* DEVICE ECRROR’<CCRICL>

*CBYI°CHTI "MC CHT> *BACHTD *FCOCHTY C82°CHTP DB <HT> *ERCHTP *TC* <CRYCLED

® OUT OF RANGE LRROR’<CRI<CLP>

oABCIT <«CROCLF>TIMER OVERFLOWED’<cCRICLE>

oASCIE <CRICLF>’TIME EXPIRED WAITING FOR ROY’<CRICLP>

* GAP ¢ *

)TIME DOCUMENT LINES

L,HNDRiy ,ABCIE

‘0000000000000 00000000000000000000800800000000000000000000000000000000000

(|



DITUD«C TN@2 DRIVE FUNCTION TINER
PROGRAN NESSAGES

DZITUDC, P11

2983
rii])
2987
2530
2359
2368
2561
2562
2363
2364
2363
2566
as%6?
2368
2569
2570
2311
as12
2%7)
as74¢
2379
2376
2377
2870
2379
2300
2301
2382
ril})
2304
ri1l]
2506
ase?
asee
ase
239
2591
2592
259)
a%9%4¢
2598
a39%¢
39
2390
as9
2600
r{1}!
2602
260)
2004
2603
2606
2007
2600
2009
2630

#1441
014424
914432
014440
014440
014434
014497
014404
014472
014500
0143506
014314
014322
914324
014932
0145)6
014541
014546
014354
014560
014366
014374
014602
014610
014616
014624
014632
014649

014643
014632
014653
014662

014663
014672
814700
014706
1479
014714
014722
014727
014734
014742
014730
014751
014756
014764
014772
014778
015002
o13010
013016
018017
915024

923052
025032
925932
025032
0250352
003015

052
020062
020103
044324
946511
851104
020043
020060
8ae103
020060

0
027116
#21440
006440
020032
044324
0443524
042520
040%0)
004451
040430
0243514

132
036078
101
0363514

es2
942324
020115
(1]
052
042324
052122
052
042524
042124
000
032
0423524
046124
0043516
052
020104
841040
000
032
820184

0285032
033082
023082
0280582
025082

000
032040
031104
0325606
047117
031303
053111

046123)
02004)

(L]
041440
051440
000840
023012
0529506
047117
042519
04430)
044324
044824
05210)
008013

047101
000
#5210)
e e

053440
043040
0475802

053440
051449
0044141
033440
051440
032317

0353440
031440
043103

000
031040
031166
052117

081040
03212}

030119
033111
041316
052040
020089
030308

03310}

040310
051108

003019
041516
004411
031480
044306
047117
042319
040923

080

042307
040823

044922
047922
004524

044522
040524

000
044322
053510
0043516

044322
0321098
853517

040303
046317
004411

0409509

MACY31 27(7)2)

L,HDR21

L.DRV2

L.SLV)
L,CHAN}

L,HDR}

L.RNGY
L.ACT

JASCII

ASCII

+ABCII
JASCIZ

ASCIZ
ASCIZ

ASCIZ
oASCIZ

18=MAR=T76 13106 PAGLE 37

e THO2 ORIVE FUNCTION TINES= DRIVE o °*

SBLAVE ¢ *

’9 CHAN, SER 0 '’

? *CCRICLI> e ’<cCRICL>

°e FUNCTION CHTICSHI> *TIML(SPECIFICATION) *CHT>*TINE(ACTUAL) *<CRYCLF>

*RANGEs<”’

*ACTUALs’

) TEST DESCRIPTOR HEADERS

A, 10013

A, 78028

A,T00)¢

A,TO041

A,T003¢

A,T006)

osi10y

ASCIZ

«ASCIZ

ASCIL

ASC12

ASCIL

WASCIZ

WRITE FROM BOTCHTY

WRITE STARTCHIICHTD

WRITE SHUTDOWN’<NHT>

WRITE SETTILEDOWN <SHT>

READ FROM BOT’CHTICHT>

READ START CHI>CHT>

D7



A- N

DITUDeC TNO2 DRIVE FUNCTION TINER
PROGRAM MEBSSAGES

DITUDC, P11

261
2612
201)
2614
2619
2616
2017
2618
619
2620
2021
2622
262)
2024
2029
2026
2627
2620
2629
r{21
2631
2632
2613
2634
r{2}]
2636
2637
2630
36)9
2640
264t
2642
2643
2044
2643
2646
2647
2640
2049
2050
2651
2692
268)
3684
2088
2056
3637
2680
2039
2660
2661
2662
266)
2604
2669

015032
015036
015044
015082
013060
015066
015074
015102
01810)
018110
015116
015124
015129
013132
015140
013146
018192
815160
019166
0195174
015201
015206
015214
013222
015230
015212
§15240
815246
015234
015262
01526)
015270
013276
013304
013931}
013316
019324
013322
015340
018346
015354
018362
2185370
818376
015404
0195412
01541)
015420
015426
019434
015417
018444
018482
018460
01946}
0184%0

004824
020082
851440
033917
020092
031440
042108
o0
1Y
020104
0%5212)
T
32
820104
044123
047127
020082
031040
052108
03)3%17
082
020116
042116
03450}
00001}
920032
040440
020104
02013
[1T)
032
051440
032123
046101
053
951440
05212)
04010
020082
044323
952116
84750)
020082
947303
040924
000
082
02010}
031098
904511
32
020101
932438
00431}
032
020101 _

008011
042322
032310
004316
042322
032109
0313317

031040
042822
091101

051040
042922
0321238
0000141
042322
033168
046124
004516
032040
031101
042040
043040

092324
047322
042304
026322

043440
033111
030117
004306
043440
033111
051101
043114
040397
043313
0351109
042122
040307
031316
041916

042040
044324
030060

o0e
042040
044324
033063

000
s42040
0443524

042101
042124
000011
84210)
046124
084516

040350S
020126
004324

040308
820126
047304

04210}
051440
0412108

000
091128
052317
046108
851093

047122
047129
040314
0843504

030101
0263509
044040

o0
(2120 })
0263509
030124
00001}
020120
044458
042322
00001}
030120
051511
0043}

052104
042815
050102

052101
04323353
030102

032101
042918

MACYIL 27(732)

A, TeO M

A, TO10¢

A,T011

A, T0121¢

A, T08 s

A.,TO1 41

A.T01518

A,TO161

A, TO17s

A,TO201

A.TO21

A, T020

A,TO241

A, T028:

oASCIZ

ASCIZ

ASCIL

ASC12

+ASCIE

«ASCI1

ASCIL

+ASCIL

+ASCIE

«ASC12

ASCIL

ABClL

ASCIL2

ASC12Z

10MARCTS 13106 PAGE SO

READ

READ

READ

READ

READ

TURN

TURN

SHUTDOWN’CHTICHT>

SETTLEDOWN <CHT>

REV START’CHD>

REV SHUTDOWN’<HT>

REV SETTLEDOMNN <CHT>

ARQUND DELAY FeR°<HT>

ARQUND DELAY Ref <NT>

GAP SILL=8TOP HALF<HT>

GAP SIIE=START HALF’<NT>

GAP SIRE-INTERRECORD’CHT>

GAP CONSISTANCY’CHT>

DATA

DATA

DATA

TINE=2000P]°¢<HT>

TIME=SSOBPI°CHT>

TIME=800BP1°<HT>

E7
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DIZTUDeC TMO2 DRIVE FUNCTION TIMER
DZTUDC,Pi}

2667
2660
2669
2670
2674
2672
2673
2674

2678 .

2676
2677
2670
2679
2600
2601
2602
2603
2684
2608
2606
2687
2680
2609
2690
2691
2692
2693
2694
2698
2696
2697
2690
2699
2700

015476
015304
013307

015514

015822
018330
018534
015342
018350
013356
015864
018372
015600
0156018
015606
018614
018622
01562)
015630
015636
015644

015643
013632
015660
015661
013666
015674
015676

015700

004513
082

020101 -

044524

osz )

020103
026304
000
0%2
020105
026504
000

01S

00801S

000
oéo
020073
048
000
015700
015700
0318700
000200
0po00}

HACY11 27(732)

\"‘f _-

10«HAReT6 13106 PAGE 39 8LQ 0004 -
PROGRAM HEBBAGED ) 3
o:og:g 030102 ]
042040 032101 A,T0268 ASCIZ *# DATA TIHE«§6O0ODPI®CHT> !
044524 042318 .
030066 0431060
000011 ‘
031108 0518501 A,T027% ,ABCIZ *® ERASE GAP TINE’CHYI> :
040307 020120 -
042515 0000134 v
0531137 032138 A,T0308 (ASCIZ *® WRITE FILE MHARK°CHT> "
044806 042514 -
051103 00431) !
032040 030103 A,T0381 ABCIT * TAPE BPLEDFUD’CHT>
030123 042503
033306 0043504 K
052040 030101 A,T03281 ASCIZ ®¢ TAPL BPEEDeREV’CHI> :
080123 042508 ‘
042522 004526 2
057012 000107 L,CHTGI ,ABCIE <CRMCLF>»°°G’ 5
053523 D0)6522 L,B8MRI ,ABCIT <CR><LF>°8WRa’ "
047040 053505 L.NEHI JASCIZ * NEMo °
000
037412 0030315 L,QUEST: JABCIZ <CRICLF>*?°¢CRYCLF> .
+EVEN
RDDUFe,
WTOUFa,
JBLKN 128,
+END
F=7V,
o, - o




DITUD«C THE2 DRIVE FUNCTION TINER
DITUDC, P11t

A

ACCL =
ANGTAD
AS ®
ASrLG
ATA s
ATINE
ATINTD
A,Toel
A,T002
A,Toe)
A,T004
A.,T00S
A,T006
A, 1007
A, T010
A,T01}
A,T012
A,T08)
A, 7014
A, T019
A, 7016
A.7017
A, 7020
A,T021
A,T02)
A,Te2¢
A,2029%
A.,TO020
A,7027
A,Tol0
A,1021
A,10)2
AL6 s
A7 s
[ ] ()
BAl (]
BEGIN
SELL
BKSLSN
807 s
BP1200s
P1%%6s
sPl0000
BPIVECS
CONig o
CHEDRY
CHKSBLY
CH? .
CKSWR
CLR ]
CNTLY
CNTIRLCe

010620
100000
001412
000016
881130
100000
001012
001014
014663
014707
014727
01473}
014778
915017
015036
018040
01510)
918128
0151932
91852014
015232
018263
013311
013340
018370
913541)
018427
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