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TM02 ORIVE FUNCTION TIMER

ABSTRAC™

ABBTRACT

PROGRAM DRTUD MEASURES THE TIME REQUIRED AND Gap
s11L8 PRODVUCED Y THE TMO2/TULS MAGTAPE
DRIVE/SBLAYE,

THE TEST WILL CHECK BOTH THE LOGIC GENLRATED
TINE DELAYS, AND THE DISTANCES TRAVLED BY THE
TAPE IN RESPONSE,

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

OEVICE ERRORS ARE CHECKED AND PRINTED AS THEY
OCCUR, IF THE ERROR I8 DATA RELATED(PARITY; LTC)
THEY ARE PRINTED AS SOFT ERRORS,

IF THE TIME CHECK Is OUT OF RANGE, IT IS PRINTED
A8 AN OUT OF RANGE ERROR,

PAGE )
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TMO2 DRIVE FUNCTION TIMER PAGE ¢
REQUIREMENTS

CHAPTER 1
REQUIRENENTS

POP=11 FAMILY CENTRAL PROCESSOR WITH 4K MEMORY WITH UP TO 6¢ TM131/TMO2
CONTROLLER/MAGTAPE STATIONS,

®o#PROGRAM CAN BE RUN ON A PROCESSOR THAT DOES NOT MAVE A HARDWARE SWITCCH REGISTER,

A SOFTWARE SWITCH REGISTER (SWREG) LOC, 176 IS8 AUTOMATICALLY SELECTED(REFER 10
CHAPTER 3,FOR DESCRIPTION OF HOW TO DYNAMICALLY LOAD LOC,176)ese

1,1 OPTIONAL EQUIPMENT USED
1, NONL

1,2 BSTORAGE
PROGRAM LOADS AND RUNS IN THE FIRST ¢K OF MEMORY,

1,3 PRELIMINARY PROGRAMS (TO ASSURE HARDWARE OPERATION)

MAINDEC+11«DZTUC CONTROL LOGIC TEST
MAINDEC=11eDZTUB BASIC FUNCTJON TEST

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

CHAPTER 2
LOADING AND STARTING PROCEDURE

THE PROCEDURE I8 AS FOLLOWS:

LOAD PROGRAM USING THE ABSOLUTE LOADER
LOAD ADDRESS = 200

SET OPLRATING SWITCHES

PRESS START

eseIF THE SOFTWARL SWITCH REGISTER 18 USED THEN THL PROGRAM WILL TYPL BWRsXXXXXX NEWe
THRIS WILL ALLOW LOC, 176 TO BE CHANGED BEFORE THE START OF THL TESTING,(REFER TO CHAPTER ) FOR OPTIONS)

PROGRAN WILL REQUEST DRIVE (TMS2) AND BSLAVE (TU16) NUMBERS TO BL
TESTED, TYPE DRIVE/SLAVE NUMBERS WITH A COMMA (,) BETWEEN EACH
DRIVE/SLAVE T0 BL TESTED,

REQUESTS FOR TAPL SPEED TESTS AND NRI ONLY MODE WILL BE MADE,

RESPONSE TO TAPE SPEED ONLY REQUEST WITH A ONE (3) WILL CAUSE

THE PROGRAM TO EXECUTE TEST 31 AND 32 ONLY, THIS I8 THE ONLY WAY

TO TEST TAPL SPLLD,

NRL ONLY MODE WILL CAUSE THE PROGRAM TO SKIP THE 1600 B3PI DATA TINML TEST,
TYPE CONTROL U (°y) 70 OELETE LINE TYPED OR RUBOUT TO DELETE LAsT
CHARACTER(S),

PROGRAM WILL PUBLISH TIMES REQUIRED AND REPORT ERRORS,

4,1 ACTi1 OPERATION

IF THE PROGRAM IS8 RUN IN GQJICK VERIFY MODE, FUNCTION TESTS ARE NOT
ITERATED,

E |
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TMO2 DRIVE FUNCTION TIMER PAGE ¢
SNITCH SKTTINGS

CHAPIER )
SYITCH SETTINGS

17 THE DJAGNOSTIC I8 RUN ON A CPU WITHOUT A SWITCH

REGISTER THEN A BOFIWARE SWITCH REGISTER I8 USED WHICH ALLOWS
THE USER THE BANE SVWITCH OPTIONS AS THE WARDWAREL BWITCH REGISTER,
IF THE HARDWARE SWITCH REGISTER DOELS NOT EXIST OR IF ONE DOL3
AND 1T CONTAINS ALL ONES (177777) THEN THE BOFTWARE BWITCH
REGISTER (LOC, 176) Is UBED,

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) TYPL CONTROL G <*G>; THIS WILL ALLOwW THE TTY TO ENTER DATA INTO
LOC, 176 AT SELECTED POINTS WITHIN THE PROGRANM,

3) THE MACHINE WILL THEN TYPE: SWRsXXXXXXNEWs (XXXXXX I8 TNE OCTAL CONTENTS
OF THE SOFTWARE SWITCH REGISTER,)

3) AFTER THE °°NEWs’’ HAS BELN TYPED THEN THE OPERATOR CAN DO ONE
OF THE FOLLOWING AY THE TTYs

A) TYPE A NUNBER TO BE LOADED INTO LOC, 3176 FOLLOWED BY A <CR>,
(ONLY NUMBERS BEITWEEN @<7 WILL BE ACCEPTED AND ONLY 6 NUMBERS
WILL BE ALLOWED)

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

8) IF A CONTROL U <®U> I8 DEPRESSED THEN THE PROGRAM WILL SEND YOU
BACK TO STEP 2,

Fi
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(100000)

suid
(040000)

swil
(020800)

sy
(004000)

I
(902000)

suo9
(201009)

sue?
(000200)

svee
(0001008)

NALT ON ERROR

LOOP BUDTES?T
INHIBIT ERROR
TYPEOUT
INHIBIT 8UB.
TEST ITERATION

INHIDIY
FUNCTION TINME
PUBLICATION

RING BELL
ON ERROR

HALT ArTER
SCLECTED TLST

CONTINUOUS
cYCLE

TE8T SLLECT

THIS SWITCH WHEN SET WILL HNHALT THE
PROCESSOR WNEN AN ERROR 18 DETECTED,
THE PCe2 AND PN AT THE TINE OF TNK
CRROR I3 STORED ON THE BTACK, PREASING
CONTINUE WILL CAUSE THE ERROR TO BE
TYPED (1IF SELECTED) AND FURTHER TESTING
RESUNED,

THIS SWITCH WHEW SET LOOPS THE CURRENT
SUBTEST REGARDLESS OF ERROR CONDITION,

THIS SWITCH WHEN SET INHIDITS ERROR
TYPEOVT,

THIS SWITCH WHEN sET CAUSEs CACH gubris?T
TO BSE LEXECUTED ONLY ONCE, CINITIAL
STARTUP ONLY),

THIS SWITCH WHEN SET WILL INMIBIT THE
PRINTING OF THE FUNCTION TINES, (SLE
CHAPTER §,)

THIS SWITCH WHEN SET WILL RING THE BELL
OF THE TTY WHEN AN ERROR I3 DETECTED,

THIS SWITCH WHEN SET WILL CAUSE THE
PROGRAN TO MALT AFTER TNEC TEST SELECTED
IN 3WES-swes 18 EXECUTED,

THIS SWITCH WHEN SET WILL CAUSE THE
PROGRAN TO RUN CONTINUOUSLY UNTIL
STOPPED BY THE OPLRATOR,

THE PROGRAM WILL HALT AFTER EXECUTION
OF THE TEST SELECTED WHEN 3WE7 I8 LT,

sta 0887
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THO2 DRIVE FUNCTION TIMER PAGE 7
CRRORS

CHAPTER ¢
ERRORS

TWO TYPES OF CRRORS ARL DETECTED BY THIS PROGRAM, HARDWARE ERRORS AND
INCORECT FUNCTION TINES,

4,1 ERROR TYPEOUT FORMAT (HARDWARE); OATA RELATED ERRORS (IEs PARITY ERROR) ARL PRINTED As SO0FT ERRORS
AND HAVE NO EFFECT ON TINE,
TEST ¢ XXXXXX DEVICE ERROR

of 31 wE BA rc cs2 08 ERy
AAAAAA BBBARD CCCCCC DDDDDD EEEELE FFFFPF GGGGGG

XXXXXX & TEST NUNBER
AAAAAASIIIIII ® CONTENTS OF TAPE REGISTER 172440172434

4,2 ERROR TYPEOUT FORMAT (FUNCTION TINE OUT OF RANGE)
TEST ¢ XXXXXX OUT OF RANGE ERROR
RANGE & <CAAAAAA=BBBBAB> ACTUAL s CCCCCC

HI
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THO2 DRIVE FUNCTION TINER PAGE ¢
SUBROUTINE ABSTRACTS

CHAPTEIR S
SUBROUTINE ABSTRACTS

S,1 ,8C0pL
THE sCOpE ROUTINE 1 CALLED BY THE gCOpL (EMNT) INSTRUCTION AT THE
START OF EACH gsustis?, THE ,sCOpE ROUTINE pERFORNg THE FOLLOWING
FUNCTIONS:

1, LOADS RS WITH BASE ADDRESS

2, TYPES TIME LINE <3¥o8>

3, PROVIDES CONTINUOUS LOOP <8W14>

4, MOVES FUNCTION TIME INTO TABLE

S, OUTPUTS LINL ITEM IF SELECTED

6, PROVIDES HALT ON TEST <3WOe7>

7« DELAYS )SOMS BEFORE STARTING TEST

86, INIT’S DRIVE/SLAVE

9¢ CLEARS THE ERROR FLAG (ERFLG)
THE ROUTINE MONITORS 8Wi14, 8Wi3, 8SWi0, 8SWes, AND gwo?,

#ssTHIS ROUTINE WILL CHECK FOR CNTL G<“G> BY DOING A JSR pC,CKSWR
(REFER TO CHAPTER ) FOR DESCRIPTIION),

$S.,2 PUBLISH
THE PUBLISH ROUTINC 1s CALLED FrOM THEL SCOPL ROUTINE IF swWi@e IS EQUAL

TO0 O (PUBLISH TIML DOCUMENT), THE ROUTINE WILL PRINT A "SINGLE LINE
ITEN® EACH TIME IT I§ CALLED,



THO2 DRIVE FUNCTION TIMER PAGE 9
SUBROUTINE ADSTRACTS

5,3 ,MLT

THE NLT ROUTINE 18 CALLED BY THE HLT (TRAP) INSTRUCTION WHEN AN ERROR
I1s DETECTED, A HLT (TRAP) INSTRUCTION FORMATS TME ERROR INFORMATION
lICINOUN IN 8EC 4,1, A HLTel (TRAP¢1) FORNATS THE ERROR A8 BHOWN IN
8EC 4,32,

®0oTHIS ROUTINE WILL CHECK FOR A CNTL G <"G> BY DOING A JSR PC,CKaNR
(REFER TO CHAPTER 3 FOR DESCRIPTION)>

8ka 0019
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THO2 ORIVE FUNCTION TIMER PAGE 10
MISCELLANEOUS

CHAPTER 6
MISCELLANEOUS

6,1 BSTACK POINTER

THE STACK pOINTER 1§ INITAILLY SET TO S99 AND 18 RESET TO Se@ BY THE
SCOPEA ROUTINE,

6,2 EXECUTION TINE
WHEN gwWilsi (INHIBDIT ITERATIONS) THE TIME REQUIRED I8 2 MIN,
WHEN SW11s@ (ITCRATE SUBTESTS) THE TIME REQUIRED I8 9 MIN,

8LQ 001}
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PROGRAM DESCRIPTION

Te

1 SAMPLE TIME DOCUMENT

CHAPTER 7
PROGRAM DESCRIPTION

TYPE FIRST ADDRESS OF CONTROLER 172440
TYPE THO2 DRIVE 0°3 T0 BE TESTED #

FOR THO2 DRIVE #= TYPL SLAVE ¢°3 T0 BCL TESTED 7

TAPE SPLED TESTS ONLY? (YES/NO = §1/9) 0
NRI ONLY? (YES/NO = 1/8) O

CRRNEONNEENERNEINERRINNINENRENORINERINNINNINNRNRE0EERRE00000000000
TMO2 ORIVE FUNCTION TINESe DRIVE ¢ 0 SLAVE 8 7 9 CHAN, BER, ¢ 5009

FUNCTION

WRITE FROM BOT

WRITE START

WRITE SHUTOOWN

WRITE SETTLEDOWN
READ FROM BOT

READ START

READ SHUTDOWN

READ SETTLEDOWN

READ REV START

READ REV SHUTDOWN
READ REV SETTLEDOWN
TURN AROUND DELAY FeR
TURN AROUND DELAY RerF
GAP SIRL=370P HALF
GAP SIIL=8TART HALF
GAP SIIE-INTERREICORD
GAP CONBISANCY

DATA TIME-200 B3PI
DATA TIME=356 OP]
DATA TINE-0000P]
DATA TINE«16000P1
CRASE GAP TINME

WRIYE FILE MARK

———— I R ———

TIME(SPECIFICATION)

RANGE=<100008-184000>
RANGE®<809500-000709>
RANGES<S8008%008-000800>
RANGEa<011500-0008100>
RANGES<152000<-149000>
RANGLe<801200-002600>
RANGEe<004650-8042350>
RANGE=<813500-000100>
RANGES<003280-002400>
RANGLu<080)3700-00131300>
RANGES<B1)500-000100>
RANGE®<016700-010700>
RANGES<016700-010700>
RANGES<012900-009500>
RANGE=<S11000-000500>
RANGE=<014000-011700>
RANGE®<014000-012400>
RANGES<024100-02)100>
RANGES<024000-02)000>
RANGES<024000+-02)000)>
RANGE®<028100-024100>
RANGES<101000-099000>
RANGES<C105000-10)000>

PAGE 1}

TIMECACTUAL)

ACTUAL®104740
ACTUAL®909130
ACTUAL=S000 40
ACTUAL®910970
ACTUAL=130300
ACTUAL®002740
ACTUAL=@04)60
ACTUAL=R10970
ACTUALS®00327460
ACTUAL=00)520
ACTUAL=S10978
ACTUAL®O13600
ACTUAL=@S13660
ACTUAL®012200
ACTUAL®P19520
ACTUALe@1 4500
ACTUAL®O13040
ACTUAL®02)460
ACTUAL®02))30
ACTUAL=S23400
ACTUAL=S24470
ACTUAL=O99510
ACTUAL®1013998

3LQ 0012
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THO2 DRIVE FUNCTION TINER PAGE 12

Telel SAMPLE TINE DOCUMENT FOR TAPL SPELED TESTS

TYPE FIRST ADDRESS OF CONTROLLER 172440

TYPE THO2 ORIVE #0°8 T0 BE TESTED O

FOR TNO2 DRIVE O« TYPE SLAVE 9°8 70 BE TESTED 7

SPEED TESTS ONLY? (YES/NO = 1/0)
P00N000000000000000005000000000000000000000000000000000000000000000
oTN§2 DRIVE FUNCTION TINESe DRIVE ¢ 0 SLAVE ¢ 7 9 CHAN, SER, ¢ 5009
®

erynCrION TINE(SPECIFICATION) TIRE(ACTUAL)
eTAPE SPEED FuWD RANGE=<022700°021 700> ACTUALag22%300
®TAPE SPEED RLY RANGE=<822700-021 700> ACTUAL=#22%00

mi
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T.2

TEST SEQUENCE WITH RELATED ADJUSTMENTS AND ASSOCIATED HARDWARE

TEST NO,/NAME

1, WRITE FROM BOT

2, WRITE START

3, WRITE SHUTDOWN

4, WRITE SETTLEDOWN

S, READ FROM BOT

6, READ START

7, READ SHUTDOWN

19, READ SETTLEDOWN

11, READ REVERSE START

12, READ REVERSE SHUTDOWN

13, READ REVERSL SETTLEDOWM

14, TURN AROUND FeR

18, TURN AROUND ReF

16, GAP SIZE<STOP HALF

17, GAP SIZE=START HALF

20, GAP SIZE INTERRECORD

PAGE 1)

RELATED ADJUSTMENTS

SNONE
PO )
e "
o "
e "
e "
e *
e *
e "
e "
o "
e "
o ®

eFWRD/REV SPEED=START/STOP=RAMPS

®SAME AS IN TEST 16

oFWD/REV SPEED

ASSOCIATED HARDWARLE

*ME911 ROMEMB90I ACCL CNTR

aM8910 SETTLEDOWN ONE 8HOT

oM8951 ROMeMO983 ACCL CNTR

sMg910 SETTLEDOWN ONE 8MHOT

eME8911 RONeME9D) ACCL CNTR

eM8910 SLTTLEDOWN ONE 8SHOT

oMO911 ROMeME99I ACCL CNTR

SEQ 0014

AX



21,

24,

3,

3o,

3,

32,

TNO2 DRIVE FUNCTION TINMER

GAP CONSISTENCY

DATA TIME 280 P!

DATA TIME 356 BPI

DATA TIME 029 BPI

DATA TIME 1660 BPI

ERASE GAP TINME

WRITE FILE MARK

TAPL SPELOFORWARD

TAPE SPELD-REVERSE

i

PAGE 14
oSAML AS IN TEST 18

eTEST NUMBER 22 18 RESERVED FOR FUTURE UBSE

eNONLE

oFWD SPLED

oREVERSE SPEED

seeeaNOTEy IF TIME PROBLEMS APPEAR IN T1 THRU T3@, RUN TAPL SPLED TE3T8 FIRSTeccsees

eVWRITL CLOCK

sCAPSTAN SERVO LOOP

oCAPSTAN SERVO LOOP

8EQ 0019



TMO2 ORIVE FPUNCTION TIMER PAGE 18

7.3

TEST DESCRIPTIONS:

THE FIRST THIRTEIN (1)) TESTS (T! « T15S) ARE CHECKS OF THE
RON CIRCUITS IN THE TUL6 (M9011), THE ACCL COUNTER 1IN THE
THO2 (MO991), AND THE SETTLEDOWN ONE SHOT (M8910),

T1, WRITE FRON BOT)

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

1, ASSBURL TAPE I3 STOPPED AT BOT,

2, ISBUE A WRITE COMMAND

3, MONITOR BIT 1S OF TC (ACCL)

4, TINC FROM GO TO ACCL RESET I8 BOT DELAY
S, &t0P

T2, WRITE START:
THIS TEST WILL NEASURE ACCELLERATION DELAY JUST AS IN

T1, HOWEVER THE TINE WILL BEF LESS WHEN NOT STARTING
FROM BOT,

1, LEAVE TAPC AT ITS PRESENT POSBITION, ASSURL THAT IT I8 STOPPLD

2, IBSUL A WRITE CONMAND

3, MONITOR BIT 13 OF TC (ACCL)

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

T3, WRITE SHUTDOWN;
THIS TEST WILL MEASURE THL TIME FROM EOR (LAST CHARACTER

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

1, LEAVE TAPT AT ITS PRESENT POSITION, ASSURE THAT IT I3 STOPPED

2, ISSUL A WRITE COMMAND,
3, MONITOR FRAME COUNTER AND BIT 4 OF D3 (SDWN)
4, TINE FROM FCm@ TO ASSERTION OF SDWN 18
THE BHUTDOWN TIME,
s, arop

8EQ 8016
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T4, WRITE SETTLEDOWN)

THIS TEST WILL MEASURE THE SLOWDOWN TINE, THE TIME

FROM THE START OF SLOWDOWN UNTIL THE TAPE BMOULD

BE STOPPED, THNIS 18 A PART OF THE GAP TIMING IN LOGIC,
THE MECHANICAL POSITIONING OF THE TAPE IN THE GAP DISTANCE
WILL BE MEASURED IN A LATER TEST,

1, LEAVE TAPE AT ITS PRESENT POSITION, ASSURE THAT IT IS STOPPED
2, ISSUE A WRITE COMMAND
J, MONLTOR BIT ¢ OF DS (SDWN)
4, TINE FROM SET OF SOWN TO RESET OF BDWN Is THE
SCTTLEOOWN DELAY
s, srop

TS, READ FRON BOT

THIS MEASUREMENT I3 MADE EXACTLY As THE wrITE
NEASUREMENT IN T1, USE THE SAME RECORD THAT WAS
WRITTEN IN T%,

1, REWIND TO BOT

2, ASSBURL TAPL HAS HAD TIME TO COME TO A COMPLETE s10P
3, READ FORWARD 1 RECORD,

4, MONITOR BIT 1S OF TIC (ACCL)

S, TIME FROM GO TO ACCL Is BOT DELAY

6, S8TOP

SLQ 901
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T6, READ START
THIS TEST NEASURES THE SAME DELAY A8 IN T2,

1, VWRITE § RECORD, THEN BACKSPACE OVER IT, ASSURL TAPEL I8 8TOPPED,
4, I83UE A READ FORWARD OF THE RECORD WRITTEN IN STEP 1§,

3, MNONITOR BIT 13 OF TC (ACCL)

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

S, 8T00

T7., READ SHUTDOWN)
THIS TEST MEASURES THE SANME DELAY AS IN T),

1, WRITE § RECORD, THEN BACKSPACE OVER IT, ASSURE TAPL I8 STOPPED,
2, READ FORWARD TNE RECORD WRITTEN IN STCP 1§,
3, MONITOR PRANE COUNT AND BIT & OF Ds (8DWN),
¢, TINE FRON FCSRECORD SIZE (LAST FRANE READ) T0 8Dwisi
I8 THE SHUTDOWN TINE,
s, 8T0P

T16, READ SETTLEDOWN:
THIS TEST MEASURES THE SANE DELAY A8 IN T4,

1, WRITE { RECORD, THEN BACKSPACE OVER IT, ASSURL TAPL I8 stOPPED,
2, REZAD FORWARD THE RECORD WRITTEN IN BTEP |,
3, MONITOR BIT 4 OF DS (8DWN)
4, ' TINE FROM SET OF gDWN TO RESKT OF BSDwWN 18 THL
SCTTLEDOWN DELAY,
s, &top

8LQ 0038
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THNO2 DRIVE FUNCTION TIMER PAGE 17
T11, READ REVERSE START:

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

1, VWRITE § RECORD, ASSURE TAPE 18 STOPPED,

2, RCAD REVERSE THE RECORD WRITTEN IN STEP 1,

3, MONITOR BIT 1S OF TC (ACCL)

4, THE TINE FROM GO TO RESET OF ACCL IS THE START TIXE
S, 8TOP

712, READ REVERSE sHUTDOWN

THIS TEST WILL NEASURE THE READ sMNUTDOWN IN THE REVERSE
DIRECTION,

1, WRITC 1 RECORD, ASSURE TAPE Is STOPPED,

2, READ REVERSE THL RECORD WRITTEN IN STEP 1,

3, MONITOR PRANE COUNTER AND BIT 4 OF DS (8DWN),

4, TINE FROM FCeRECORD S8I3E (LAST FRANE READ) 70 SDWNasi
I8 THE READ REVERSE SNUTDOWN TINE,

s, 8T0P

T13, READ REVERSE SETTLEDOWNS

THIS TEST WILL MEASURE TRE READ SETTLEDOWN IN THE REVERSE
DIRECTION,

1« WRITE § RECORD, ASSURE TAPL I $TOPPLD,

4o READ REVERSE THE RECORD WRITTEN 1IN STEP 1§,

3, MONITOR BIT 4 OF D8 (B0OWN)

4, TINE FRON SET OF sDWN TO RESET OF sDWN I THE
SETTLEDOWN DELAY

S, &T0P

T14, TURN AROUND DELAYeFORWARD TO REVERSE

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

1, LEAVE TAPL AT 1Ts PRESENT POSITION, ASSURE THAT IT Is 8YOPPED
2. I8SUT A WRITE FORWARD OF AT LEAST 20 FRANES
3, MONITOR BIT 7 OF DS (DRY)
¢, WNEN DRY I8 ASSERTED (EOR), IMMEDIATELY 188UL A
RZAD REVERSE OF THAT RECORD,
S, MONITOR BIT 1S OF TC (ACCL),
6. TINC FROM GO OF READ REVERSE TO RESBET OF ACCL 1S
THE TURNAROUND TIME,
1, 8toP

850 #0319
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P T18, TURN AROUND DELAYSREVERSE 7O FORWARD

THIS TEST WILL NEASURE TNE TINK A8 IN T14, BUT IN THE
PY OPPOSITE DIRECTION,

1, WRITE § RECORD,
® 2, ASSURE TAPL IS STOPPED

), READ REVERSE

4, MONITOR ORY {BIT 7 OF D&)
® S, WNIN ORY a 1, ISSUC A READ PORWARD

6, MWONITOR ACCL (BIT 18 OF TC)

7, TINL FTROM GO FORWARD TO ACCL ® 1 IS THE TURN AROUND TINE,
P o, sr0P,
®
®
o
®
[
®
®
®
. /;
®
®
®
@

G

®




THO2 DRIVE FUNCTION TINER PAGE 19

GAP MEASURENENTS:

TNE PREVIOUS TNIRTZEN (1)) TESTS WERE NEASUREMENTS OF LOGIC
DELAYS PERFORNED BY THE TH®2 OR TUL6 IN ORDER TO ALLOW POR
PROPER ACCELERATION AND DECELLERATION OF TAPE ACCORDING TO
THE DESIRED INTEROCORD GAP (.6 INCHES), TNIs TEST, NOWEVER,
WILL MEASURE TNE PNYSICAL SISE OF ¥NE INTERCORD GAP THAT
EXISTS ON TAPE AS A RESULT OF THE START/STOP TINES OF

THE CAPSTAN ITSELF, BECAUSE TNE INTERRCORD GAP I8

CREATED BY TWO ACTIONS, TME START OF WOTION AND TNE

8T0P OF MOTION IT IS NECESSARY TO NAKE TMO SCPERATE
WEASURENENTS, A TNIRD NEASUREXENT, MADE ON TME FLY, OF
THE ENTIRE LENGTM OF THE GAP WILL ALSO BE NADE,

T16, GAP SIZE (8T00 MHALF)

THIS TEST WILL KEABURL THE DISTANCE TRAYLED BY TNE TAPE
IN A sTOP CYCLE, 1IN OTHER WORDS, THE DISTANCE INTO
THE IRG,

1, WRITE i RECORD,

2, ASSURE TAPE 18 STOPPED,

3. I188UC A RZAD REVERSE OVER THE RECORD

4, MONITOR THE FRAME COUNT POR THE FIRST FRANE READ (FC s )
S, THE TINZ FAON GOm1 TO FCsi Is THE LENGIN OF TME GAP

6, BTOP

T17, GAP SIIE (START HALF)

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

1, WRITE 1 RECORD, THEN REVERSE OVER IT, ASSURE TAPL 18 STOPPED,

3, I8SUL A READ FORWARD

3, MONITOR FC FOR F(Cs}

4, TINE FROM GOsi TO FCsi IS8 START DISTANCE
s, &rTOP

T20, GAP SIIL (INTERRECORD)

THIS TEST WILL MEASURE THE ENTIRE LENGTH OF THE IRGC ON
THE FLG, THEL TINEL VALUE OF THIS TEST BHOULD NOT BE
CQUAL TO A BUMMATION OF T16 AND T37 DUE TO THE FACT THAT
THE ACCELLERATION AND DECELLERAYION CURYES ARE NOT IN
EFPECT, THE VALUEL HERE SHOULD ACTUALLY BL LESS THAN THE
SUM OF T16 AND T17,

1, WRITE 2 RECORDS,

2, READ REVERSE OVER THE SECOND RECORD

), MNONITOR DRY (BIT 7 OF D8)

4, ONHEN DRY ® i, ISSUE A SECOND READ REVERSE

S, MNONITOR FRANE COUNT

6, TIMNE FROM GOsi OF BECOND READ REVERSE TO rCsi 18 THE
LENGTIH OF THE GAP,

7. 80P
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221, GAP CONSISTENCY)

NOW THAT WE NHAVE ESTABLISHED THAT THE INTERRCORD

GAP 18 THE PROPER SILE, LET US DETERNINE THE CONSISTENCY
OF THE GAP UNDER VARIOUS COMMAND EXECUTION TIMES,

BY WRITING A SERIES OF RECORDS, EACH WITH A DIFFERENT
DELAY BETWEEN EXECUTION, WE CAN CSTABLISH THE CONSISTENCY
OF THE GAPS BY READING THESE RECORDS AND MONITORING

THREIR INTERRECORD GAPS, ON THNE FLY,

i1, REWNIND TAPE T0 80T,

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

J, VWRITE SIXTEEN (16) RECORDS WITK A PROGRESSIVE DELAY
OF FRON 0 TO0 16 MILLISECONDS (APPROX) BETWEEN COMMANDS,

4, DACKSPACE 316 RECORDS AND ALLOW THE TAPE T0 870P,

8, READ FORWARD (NONeBTOP) OVER THESE 16 RECORDS, EACH
TINE MONITORING THE TINE FROM THE END OF RECORD (DRY)
UNTIL THE FRANE COUNT NEXT GOES FRON 6 70 1 (FCe}),

6, THE TINES FROM DRY TO FCesi I8 THE GAP TINE AND IT
SHOULD REMAIN CONSISTANT FOR ALL RECORDS,

7. 8t0P

#s(SEL GTINTBL IN DITUD LISTING FOR GAP TINES)se

T22, RESERVED FOR FUTURE UBELswesse
T23, DATA TINE AT 200 BPI

THIS TEST WILL MEASURE THE TIME REQUIRED TO WRITE
ONE (1) INCH OF TAPE AT 200 BP],

8Y WRITING A RECORD OF ENOUGH FRAMES TO NOVE

THE TAPE 1 INCH (200 FRANES), DATA RATE

CAN BE VARIFIED,

1, REWIND TO BOT AND ALLOW TAPEL TO 8TOP

2, MRITE A RECORD AT 200 BPI,

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

4, THL TINL FROM FCeFCei TO DRY WILL BE THE TINE REGUIRED
FOR § INCH AT THL BSLLECTED DENBITY

S, 8T0P

T24, DATA TINME AT 536 BPI)
REPEAT STEPS | THRU S OF T23 AT 536 BPI,

128, DATA TINE AT @@ BPIy
REPEAT STEPS 1| THRU S AT 808 BPI,

T26, OATA TIME AT 1600 BPI (PE)!
REPEAT STEPS { THRU S AT 1600 BPI,
eaTHIS TEST 18 NOT EXECUTED IF NR1 ONLYese

oo




THMO2 DRIVE FUNCTION TIMNER
727, ERABE:

TNE TRASE COMMAND WILL CAUSE AN AREA OF THE THREE ()
INCNES TO BE DC ERASED IN TNE FOAWARD DIRECTION

:uu ‘;nt WILL ASSURE TMAT TNE PROPER DISTANCE s
RASED,

1, LEAYE TAPE AT IT8 PRESENT POSITION,

2, I1S8UE AN ERASE COMNAND,

3, MNONITOR DRY (BIT 7 OF D8)

4, THE TINE FRON GO TO DRY WILL BE THE TINE
REQUIRED TO ERASE 3 INCHES OF TAPE AND WILL
REFLECT THE DISTANCE, DENSITY Ig NOT A FACTOR,
S, 8100

T30, TAPE NARK)

THIS TEST 18 ALSO A CHECK ON THNE THREE (2) INCH GAp,
WHEN A TAPE MARK Ig WRITTEN, A 3 INCH GAP 18
CREATED BEFORE DATA I8 PUT ON TAPE,

1, LEAVE TAPE AT ITS PRESENT POSITION

2, IS8UE A WRITE TAPEL MARK COMMAND

MONITOR ORY (BIT 7 OF D8)

4, THE TIME FRON GO TO DRY WILL BE THE TIME
REQUIRED t0 WRITE THE TM RECORD PLUS TME
3 INCH GAp,

S, 8109

® © 6 © ¢ ¢ © © © o © © © ©© © © © © o o o o
L ™)
L )

PAGE 23
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T31, TAPE SPEED FORWARD:

THIS TEST REQUIRES THE USE OF AN 960 BPI SKEN TAPE|}
THE OPERATOR WILL BL REQUIRED TO MOUNT THE SKEW TAPE
BEFORE CXECUTING THE TEST, THE SKEW TAPE I8 TNE ONLY
WAY TO ASSURE THAT TAPL I8 MOVING AT THE PROPER SPELED
BECAUSE THE FREQUENCY OF FRANES ON A SKEW TAPE I3
GUARANTEED TO BE ACCURATE,

1, ASSURE TAPEL 18 STOPPED AT BOT,

2. 188UC A READ FORWARD (008 3P1, NORMNAL)

3, MNONITOR FC FOR FC & 000(19)

4, MNONITOR FC FOR FC = 0000(10)

S, TIME FRON FC o 000 T0 FC o 0000 13 TNE TINE REQUIRED
FOR TAPE TO TRAVEL 18 INCHES

6, DIVIDE THE TINE FOR 0 JNCMES BY 10,

7, THE RESULT 18 AN AVERAGE SPEEXD FOR § INCHM,

s, 8T0P,

732, TAPL SPEED REVERSE)

THIS TEST I8 THE SANE As TEST 33, BUT SPEXD 13
MEASURED IN THE REVERSE DIRECTION,

1, ADVANCE TAPE OFF OF BOT,

2, 188UC A READ REVERSE,

3, REPEAT STEPS ) THRU 6 IN TNE REVERSE DIRECTION,
4, B8T0P,

880 0024
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082 SCOPL SUBROUTINE
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1316 PROGRAN INITIALIZATION
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DITUD=C TM®2 ORIVE FUNCTION TIMER MACY11 27(732) $8eMAR=Y6 13166 PAGE 1§ 520 0026
DZTUDC P11
1
2
3 JMLIST NC
¢ ,LIST nE
s ADS
" JMCALL OCPREG, $CPVEC, SCPREG, SCATCH, 6 TYPL
? ,TITLE DITUD<C THO2 DRIVE FUNCTION TINER
. .S8TTL STARTING INSTRUCTIONS
’ JLOADING AND STARTING PROCLEDURE
19 ' LOAD PROGRAN USING ABS LOADER
11 , LOAD ADDRESS 289
12 ! SLT SWITCH OPTIONS
13 : PRESS START
14
1S JGENERAL REGISTER USAGE:
16 ; ROSADDRESS OF °FC* REGISTER (SET BY 8COPE)
17 ) RiSADDRESS OF °DS° REGISTER (SET Y SCOPE)
18 : R2ZSRCTURN PC FRON TINER (SET BY EACH TEST)
19 p RISINDEX INDICATING PREVIOUS OSCILLATOR POLARITY (SCT BY TINER)
20 ’ R¢sCONTAING °TICK® COUNT WHEN TINER I8 RUNNING (SEY BY TIMER)
z; ' RSSADDRESS OF C81 (SET BY SCOPK)
2
23 JSWITCH REGISTER SWITCH ASSIGHNENTS
24 100000 sWiss 100000 sHALT ON ERROR
as 040000 sl ée 0400080 s LOOP BSUBTEST
26 020000 svwids 020000 ;INHIBIY ERROR TYPEL OUY
27 004000 SVils 004000 sINHIBIT SUBTEST ITCRATION
20 002000 svWies 902000 sINHIBIY PUBLICATION OF FUNCTION TINES
29 951000 SWe9s 9010900 JRING BELL ON ERROR
30 000400 Vet 000409 §TYPE LINE ITEM AFTER TACH ITERATION
31 000200 swels 909208 JMALT ON TEST SELECTED IN SNOS=3w00
32 000100 SWets 000100 ;CONTINUOUS CYCLE
33
34 \ ,80TTL NACRO DEFINITIONS
3 JMACRO SAVE
36 JaR PC, .BAVE {SAVE REGISTERS ON THE STACK
37 JENDN  BAVE
30 LMACRO RESTORE
)9 JBR PC, ,RESTORE JRESTORE REGISTERS FROM THE BTACK
49 LENDN  RESTORE
41 MACRO INPUT
42 JaR »C, , INPUT 1GET USER INPUT
¥ JENDN  INPUT
. JMACRO REWIND
.S JER PC, ,RENIND JRENIND SLAVE
" Bvs 998 }BRANCH IF ERROR ON REWIND
4 JINDM  REWIND
. JMACRO TIMEON
1 JaR PC, TIMON JTURN TIMER ON
5o ,ENDM
st JMACRO TINCHK
52 Jup TINER(RI) 1GO TO TIMER & RETURN VIA R2
8) ,ENDN
s¢ JMACRO SCTGO me-
s INC (RS) )8ET GO’ 31T

LN 4 Ll
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DZTUD=C TM@2 DRIVE FUNCTION TIMER MACY11 27(732) 18=MARe76 13106 PAGE 2 SEQ 0027
DZTUDC, P11 MACRO DEFINITIONS

S7

e +SBTTL REGISTER ASSIGNMENTS

$9 »$DEFINITIONS AND REGISTER ASSIGNMENTS

6 P IGENERAL REGISTER ASSIGNMENTS

61 090000 ResAp

62 900001 R1e%1

63 990002 R2882

64 §0000) RIe%)

6S 000004 RenR4

66 LI RS®8S

67 90000¢ sPasé

60 000007 PCeAT

69 000000 Ri0840

70 8900201 R11s41

71 0009002 R12882

12 L LLLLY R13sy)

73 000004 Ri4s84

74 89000 R13s48

75

76 tPREGISTER ADDRESSES

17 177776 PSWs 177776 ) 1PROCESSER STATUS WORD

70 177774 SLR= 177774 378TACK LINIT REGISTER (11/40,11/45)

79 17717172 PIRGs 177772 19 PROGRAM INTERRUPT REQ, (11/45)

60 177779 UBREAKS 177778 3 sMICRO-BREAK REGISTER (11/48)

3 177560 TK8s 177368 3 1KEYBOARD C8R

82 177562 TkBa 177562 3 1KEYBOARD DATA BUFPFER REGISTER

0) 177564 TP8® 177564 3 I TELEPRINTER CSR

04 177566 TPBs 177566 3 s TELEPRINTER DATA BUFFER REGISTER

0s

86 ) VECTOR ADDRESSES

87 200004 ERRVECS4 39ADDRESS OF ERROR VECTOR

(1) 000010 RESVEC®16 $IADDRESS OF RESERVED INST, TRAP VECTOR

69 200014 TBITVECs14 11ADDRESS OF °T° BIT TRAP VECTOR

90 00001 4 TRTVEICs14 19ADDRESS OF °TRACE® TRAP VECTOR

91 000014 BPTVECS14 11ADDRESS OF °BREAKPOINT® TRAP VECTOR

92 099020 10TVECe20 3 3ADDRESS OF 10T TRAP VECTOR

93 90002¢ PFVECe24 33AODRESS OF POWER FAIL TRAP VECTOR

94 000030 ENTVECS)® 3 1ADDRESS OF EMT VECTOR

93 900034 TRAPVECS 34 1 1ADDRESS OF TRAP VECTOR

96 000069 TKVECS 69 11ADORESS OF TTY KELYBOARD INT, VECTOR

97 000064 TPVECe64 9ADDRESS OF TTY PRINTER INTERRUPT VECTOR

9 000114 PARVECs 114 11ADDRESS OF MA/MF PARITY ERROR VECTOR

99 900240 PIRVECs240 1 )ADDRESS OF PIRQ VECTOR

100 900244 FPEVEC244 s 1ADDRESS OF FLOATING POINT INT, VECTOR

101 990250 MMVECs 250 3 9ADDRESS OF MEM MGMT ERROR TRAP VECTOR

102

103 JCLOCK ADDRESS AND VECTORS

104 172540 PLKCSRS 172540 IKwigep

125 8091024 PLKVECS 104

106 177546 LKss 177546 1KW1l

197 000100 LKVECe 190

108 177514 LPSs 177514 ILP1Y

109 177516 LPBs 177516 f}é;

110

114 JRH11,TNO2/TULS REGISTERS

112 ‘7"‘. Tursie m‘&_ i et e e m— -
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DITUD«C TMS2 ORIVE FUNCTION TIMER

DITUDC, P11

11)
114
118
116
117
110
119
129
121
122
123
124
128
126
127
120
129
1}e
131
132
13)
134
138
136
137
138
139
149
141
142
14)
144
148
146
147
140
149
150
131
152
183
154
188
156
197
156
189
169
161
162
16}
164
163
166
167
169

REGISTER ASSIGNNENTS

800000
s00ee02
00080 ¢
000006
800040
000612
080014
000016
000022
000024
080026
000030
900932

000001
800000
080002
000806
000010
000026
00002¢
0000830
000032
0000350
000036
000060
000070
000076
80100
000200
800400
001000
002600
04000
020000
s40000
100000

800080
00800}
008002
80000)
000004
000008
008000
000087
(LY
000029
000040
ssei00
000200
soedioe

MACY11 27(732) $0<HAReTS

PTMO2/TULS INDEX VALUES

13106 PAGE )

o8BTTL TMO2/TULI6 REGISTER BITS

Csis (] ]
NCe 02
BAs 04
FCs [ 1)
of ¥{] 10
Das 12
ERes 14
ASs 16
DBs 32
HRa 24
0DTs r{
sNs 30
7Cs 32
JRNCB1=CBI(NS)
GOe |
NOPs o
RNDOPFPs 2
RDs [
DRYCLRe 310
WFNKs 26
ERASEs 24
S$PCruDs )0
SPCREYVs )2
WCHKFa 0
WCHKRe 86
wrFwDe (1]
ROFWDa 170
ROREVe 7¢
Ike 100
ROY® p{ [
Atés 400
Als 1000
PSLlLe 2000
DVAm (Y1)

MCPCs 20000
TREs 40000

8Ce 100000
IRHC82-C82(RS)
DVés [
DVis 1
Dvae |
DVis )
DVes 4
DVYSe S
DVém ¢
DV7e ?
BAle 10
PATs 20
CLRe 49
IRs 100
ORs 200
wnbdvg /o

JICONTROL 8TATUS 0%

JBUS ADDRESS REGISTER
IPRANE COUNT

pCONTROL STATUS ¢2
tORIVE aTATUS

SERROR REG o}
JATIENTION SUMNARY
POATA BUFFER REG
IMAINTENANCE REG
tORIVE TYPE REG
JSERIAL NUMBER REGISTER
1TAPE CONTROL REG




DITUD«C TNS2 DRIVE FUNCTION TINER

DITUDC,P1Y

169
170
171
172
173
174
178
176
177
170
179
100
101
102
10)
164
108
106
107
100
109
190
191
192
193
19¢
198
196
197
190
199
200
201
202
203
204
209
r{ 1
207
200
209
219
211
212
213
214
219
216
217
ae
19
220
221
322
22)
224

THO2/T7U16 REGISTER B1ITS

001000
002000
004000
010000
020000
840000
100000

090001
090002
000804
000019
0000320
000840
000100
000200
000400
092000
084000
010000
020000
840000
100000

#0001
800003
0800804

sseee
’soio0
s00200
000400
001089
002000
004000
010000
020000
848000

802000
010000
840000

200300
TTIFL
(TYITY)
s0n400 7
01000
82000
100000

[ S

NACY1S 27(732)

MXrs
PGEs
NEMe
NEDs
UPke
[ [ 1]
PLT®
JREDS=DS(RS)
SLAs
BOTe
THKs
IDbs
SDVNs
PLae
88Ce
DRYe
DPRe
E0Ts
WRLs
MOLe
PIPs
ERRs
ATAs
JRHER=ER(RS)
ILFs
ILRs
RMRS

FuTe
INCVARS
PEFLRCe
N3Gs
fCELe
C8ITHs
NEPs
DTLs
OPls
UNSs

I RHMReMR(RS)
0sCs

JRHDT=DT(RS)
SPRs
CHYs
TAPs

IRHTC=TC(RS)

NORNM]i®
COnjge
oP1200e
3P1334s
BPI800s
PEL1600e
ACCLe

__-—-1---IllIIII.I....-...-IF---‘

180eMARCT6 13106 PAGE 4

1000
000
4000
10000
20000
40000
100000

|

2

4

10

ae

40
100
a0
400
2000
4000
16000
20000
40000
160000

|
2
4

r L
100
a0
400
1000
2000
4000
10000
20000
400080

2000
16000
40000

Jos
320

0
000400
001009
002000
100000
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0LTUDC, P11

22%
26
a
220
229
e
231
)2
rp 3
234
239
rpl)
an
a0
239
240

TMO2/TUL6 REGISTER BITS

104400
104000
000004

088724
177400
177600

00000)
(L)Y}
000012
000018
000817
#sseas

BACYL1 27(¢7)32)

10eMARCT S

sINSTRUCTION EQUATES

HLTe
8COPEe
TYpEs

TRAP
ENT
107

tMISCELLANEOUS EQUATES
OUTBUreINIT

FRNCNTe

WRDCNTs
1ASCII EQUATES

CNTIRLCSe

HTs

LFe

CRe

CNTRLOSs

CNTRLUS

.z“ 0
128,

13106 PAGE 8

10TPUT BUFPER START AT BEG OF PROGRAN
sPRANE COUNT
JWORD COUNT

pASCIL CODE FOR CONTROL € ("C)
gASCI1 COOE FOR MORIZONTAL TAD
$ASCII CODE FOR LINE PEED
pASCII COOE FOR CARRIAGE RETURNM
1ASC21 CoDE FOR CONTROL O (°®0)
pASCII CODE FPOR CONTROL U (*V)




OLTUD=C TMO2 DRIVE FUNCTION TIMER

DITUDC,P11}

241
342
4
244
a4s
246
47
248
249
ase
r 3
%2
2s)
asé
ass
a%6
a7
ase
as9
260
261
202
263
264
263
266
267
260
269
270
s
272
27)
274
278
276
277
278
279
200
an
292
203
ri L)
r{}
206
a7
ri{]
209
2990
291
292
9
294
299
296

000814
000016
000029
000022
000024
000826
000030
000032
000034
0000)¢

800176

801000
0016002
001004
001003
501006
foi010
01012
01014

001084
o01Lilé
o016
001120
001121
801132
00112)
001124
0011238
001126
001127
001139

0011132
#1134
001136
001140
001142

IN@2/TUL6 REGISTER B]ITS

00081 4
000616
foneee
09021332
il
000626
000000
094126
000340
903682
000340
000660
003606
008340

000176
se0000

800200
000137

001000

177870
s00000

o0

(1]
800000
172440
eo0000
880020

000020
000000
000000
000
000
(1]
([ ]
(11
(]
(1]
000
(1]
991132
030460
031462
#32464
833466
034470

005724

001144 P0000L___

NACY11 27(7132)

10=MAR=TS

pSETUP TRAP VECTORS
«STRITVEC

STKPTRs

+WORD
<WORD
+WORD
+WORD
+WORD
+WORD
JMORD
+WORD
+NTKVEL
+WORD
+MORD

0*2
HAL?T
+TYPE

[ ]
PPYEC+2
HALT
5CoPL
340
+HLT
340

TKISR
340

13106 PAGE ¢

18ET °T° TRAP T0 TIMER ROUTINE
JPRIORITY LEVEL 7

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

PPONER FPAIL TRAP T0 WAL?

IAT PPVECe2

p8ET ENT TRAP 20 ,3COPE ROUTINE
IPRIORITY LEVEL 7

18ET TRAP TRAP TO ,NLT ROUTINE
IPRIORITY LEVEL 7

) SOFPTWARE SWITCH REGISTER LOC, 176

08176
SWREG

,8200
Jnp

9500
00

JPROGRAN TAGS

SWR)
SCPADR:
DRYNUN)
SLVNUNS
SLVPTRy
THBASES
ATIMES
ATINTBLY

GAPTBL;
DELTIM;
OCTALO:
GAPI
ITCNT
TSTNUNS
ERFLG)
PRGrLG)
UNTFND,
TYPFLGH
NRIFLGH
ASFrLG)

DIGTABS

onvYaTve.

177870
+WORD
YL
+DYTE
+WORD
+WORD
o WORD
LKW

o BLKW
+WORD
+WORD
BYTE
JBYTE
+YTE
+BYTE
J8YTL
+8YTE
+BYTE
+BYTE
+BYTE
+EVEN
o 1}

*2)

"45

"e7

ot 1

- v =

OOINIT

80FTWARE SWITCH REGIBTER

$1GO TO START OF PROGRANM

18TACK

SWITCH REGISTER

$TH®2 DRIVE UNDER TEST

JTUL6 SLAVE UNDER TE8T

sPOINTER TO SLAVE TABLE (SLVTBL) BELOW

1BASE ADDRESS OF THO2/TU16 REGIBTERS
J)CONTAING "TICK’ COUNT

JEACH ENTRY CONTAINS TINE FOR FUNCTION

JENTRIES ARE NADE BY °SCOPL’ ROUTINE

s TIMES RECORDED Y *GAP CONSISTANCY® TEST

pVARIBLE DELAY

JCONTAING GAP o (USED FOR T3T #2%)
sITERATION COUNT

JTEST o

JTRROR FLAG

) PROGRAN FLAG

JUNIT FOUND INDICATOR

$JINDICATES IF DRIVE I8 NRI ONLY,
11/6 s YES/NO,

- . - - - « = gea mm - -~ = MOcOomg

8LQ 80)}

E3




DITUD<C THO®2 DRIVE FUNCTION TINIR
TMO2/TU16 REGIBTER BITS

DZTUDC,P1t

a9
r ]
299
1 1
]}
302
30
304
3] 1
306
30
)oe
Joo
310

0011952

001154
001164
0012364
001374
201377
001401
00140)
003408
001407
001410
901412

000
001184
90010
0100
098110
003015

134

060

007

(11 ]

040
000040
004476
001416

MACY11 27(732)

ORVIBL;
SLYTBLI
INBUr:
CRLF?
BDRSLEN)
ECNO3
BELLS
DASM3
SPACE2)
SPACE:
ANGTAD:

oDYTE
+EVEN
+BLKD
+OLKD
*BLKB
+ASCIL
+ABC1E
+ABCI2
+ASC1S
+ABCIS
+ASCI1
+ASCIZ
+ABCIE
<IVEN

18eMAR=TS

64,
72,
<CRYCLP>
O\O
0.0
<7
0g
[ 2
[

'P°CHT>

13106 PAGE

JTERNINATOR

sA 0/=4 ®» DRIVE NOT 70 BE/TO BI TESTED
')A /=1 & BLAVE wOT TO BE/30 BE TESTED
) TELETYPE INPUT BUPFER

IMISCELLANEOUS ASCII CHARACTERS

F3



O.........O....m.'......

oL1TUD
bLTU

311
312
313
314
1 3% ]
L Y )
317
16
31
320
Ja1
322
32)
Jad
328
326
327
320
329
33e
331
132
3))
334
338
336
33
330
3)0
340
Ja
342
34)
344
343
346

THO®2 DRIVE FUNCTION TINMER
TINE SPECIFICATION TABLE

Pit

001416
001422
901426
001432
003436
001442
081446
081492
0014356
001462
001466
081472
003476
901302
o0136¢
0019312
001316
001322
001826
001832
001536
091542
001346
001932
001556
81362
001366

000000
0448560
003666
901372
003806
038348
000300
800723
002506
000800
0008612
002306
003206
083206
002412
002234
0902710
08023544
800000
004332
004340
004840
004716
923864
024404
904336
004336

000000
043740
001846
001822
091482
038064
00040 ¢
00068}
001482
000404
000812
001482
002086
00208
001666
001822
002332
002330
000009
004406
004374
0041374
004582
023284
024074
004172
0041732

NACYL11 27(732)

10=MARTS

o80TIL TINE SPECIFICATION TABLE
JTHE BELOW TABLE CONTAINS TME SPECIFIED FUNCTION TINES IN TENS OF
INICROCESONDS, NOTE THAT WNEN TINES ARE TYPED THAT THEY ARE TYPED 1IN
pNICROSECONDS (BY APPENDING A 0),

IFORNAT 18
’ +«WORD

STINTBL: ,WORD
+WORD
+WORD
+WORD
o WORD
+WORD
+MORD
o WORD
+WORD
+WORD
+WORD
+MORD
+WORD
+WORD
+WORD
+WORD
+WORD
+WORD
+WORD
JWORD
+ YORD
+WORD
+MORD
+WORD
+WORD
+WORD

0,0

10000,,10400,
00959,,00070,
00090,,00080,
013%0,.,00049,
18200,,149%00,
00320,,00260,
00468,,00425,
011380,,000108,
00320,.,00200,
00378,.,003)8,
01380,,00810,
01670,,01070,
01670,,01078,
81290,,00980,
011088,,00089,
01400,,013. 0,
01300,,01240,
0.0

92410,.002)10,
.:‘...' .’,...
02400,,02300,
02510,.0241%0,
10100,,09%00,
10500,,10300,
02270,,02170,
02270,.,02170,

JTINE IN N8

$SPARE

1300 ,02104,0
”.,.. .,
10,9«0,9
l‘io."ol
1193,0°449,0
13023°2,6
14,084,123
113 ,8-8,1
-

’ °
113,808, 1
116,7210,7
$116,7-10,7
312.9-0.‘
113,0°0,8
114,833 .7
11),0042,4
'..."..
134.1°3),4
124,0<23,.0
124,0°2),0
128,124,
".‘ ....’..
3108,0-10),0
132,7-21,7
122,7221,7

runcrion

WRITE FRON BOT

WRITE BTAR?

WRITE SNUTDOWN

WRITE BTLODOWM
READ FRON 30T
READ BTARY

RE3 > BNUTDOWN

READ SETTLEDOWN

RD REV START
RD REV SNTDWE
RD REV STLOWN

TRE Rud DOLY PeR
TRE RED DLY RefF

GAP 813E 8%00
GAP S1IZE SIRY

GAP SIZE INTER
GAP CONSIBANCY

bUnnY

DAT TINE 200091
DAT TINE SSéopl
DAY TINE 000003
DAT ZINE gée0Pt

ERASE
WRT FILE NARK
READ 1* ZAPE

RD REV 31* ZANE

INOTES TEST 31 AND 32 REQUIRE PRERECORDED 0000P1 BKEW TAPE,

7887 0

187001
7807003
70300)
T8%004
T8%008
78%000
187007
787010
18%011
T60%012
10701)
28%03 4
7083018
18%016
107017
207020
781021
181022
18%02)3
283034
18%028
T8%9260
102037
107030
182001
287032

8LQ 003)




DITUD=C TNO®2 DRIVE FUNCTION TINER

DITUDC, P11}

3147
e
340
%0
381
132
38)

MACY13 27(732)

CAP TINE SPECIFICATION TADLE

384 001572 e@s03802
358 001576 0902632
356 001002 002734
387 601606 002734
358 001612 002734
389 001616 002682
360 001622 002632
361 001626 002632
362 001632 0023)2
363 001636 0023)2
364 001642 002502
368 901646 002332
366 001632 0023)2
367 601686 002932
360 001662 0023)2
369 001666 0023)2

002412
902%0¢
002832
002912
092424
002160
0021240
002249
002260
002260
002240
002260
002260
002260
082260
002269

+8BTTL CGAP TINE SPECIFICATION TABLE

10=NAR=T¢ 13106 PAGE 9

PTHIS TABLE CONTAING THE GAP SIRES (IN TENg OF MICROSECONDS) FOR EACH
pOF THE 16, GAPS RECORDED BY THE GAP CONSISTANCY TEST (T87021),
INOTE: GAP 078 ARE IN OCTAL,

GTINTBLI ,WORD
,WORD
JWORD
JWORD
+WORD
,WORD
+WORD
+WORD
JWORD
JWORD
JWORD
,WORD
WORD
 WORD
+WORD
,WORD

NAX,NINC10)

01410,,012%0,
01480,,013%80,
01500,,01370,
01580,,01370,
01890,,01300,
01430,,01200,
014%50,,01200,
01480,,01200,
01370,,01200,
01370.,01200,
01370,,01200,
01370,,01200,
01370,,01200,
01370,,01200,
01370,,01200,
01379,,01200,

ITINE 1IN NE(10) GAP ¢

116,1°13,9
$14,9°1),9
118,0°43,7
118,01),7
"...."..
.“.""..
134,8+13,0
114,9°12,0
113,72193,0
119,7=42,0
"’.'."..
.".,."..
113,7°13,0
110,7018,0
"’Q'."'.
113,712,080

HHHTIE

OEBLAY 1IN R8(1#)

SR s

SEQ 00)4
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DITUDC TMO2 DRIVE FUNCTION TINER NACYLS 27(732) 10eMAR=Y6 13106 PAGE 10 sLQ 0038
DETUDC,Pi 1t TEST MEADER POINTERS

370 80TTL TEST HEADER POINTERS

374 I THE scLow TABLE CONTAING POINTERS TO EACH TEST’s DELSCRIPTIOR

372 001672 000000 NANPTRS ,WORD @

373 0031674 014668 «WMORD A, 7901

374 001676 014707 JMORD A, 7002

373 901700 014727 +MORD A, T06)

376 001702 0147834 JHORD  A,T004

377 001704 014778 JHORD  A,T008

370 001706 913017 +WORD A, T006

379 001710 018836 JNORD A, 7007

3880 001712 #018060 JMORD  A,TE10

301 083171¢ 01819) JWORD  A,T011}

302 00171¢ 013128 JNORD  A,T012

38) 001720 013182 JWORD  A,T91)

304 001722 018201 «WORD A, 7014

388 981724 6132)32 JHORD  A,T01S

306 001726 018263 JMORD A,T016

307 PO17% 019311 JWORD A, 7817

300 001732 018340 «WORD A,T020

309 001734 013170 JWORD  A,T021

390 001736 090000 JWORD @ JDUMNY TEST

391 001740 013434) «MORD A, ,T782)

392 001742 013407 JWORD  A,T024

39) 001744 01546) JWORD  A,T02%

394 001746 015397 JHORD  A,T026

398 001730 0195)¢ JWORD  A,19127

396 001732 013536 JWORD  A,1830

39T 901754 013601 +WORD A, 703}

398 001736 ©91%62) JWORD A,70)32

I3




)

DITUDeC TMO2 DRIVE FUNCTION TINER

DITUDC, P11t

399
400
401
402
40)
404
403
406
407
400
409
410
411
412
413
414
419
416
417
410
419
420
421
423
42)
424
429
426
27
420
429
430
431
432
4))
434
21
436
43
438
439
440
441
442
44)
444
4493
446
"7
440
(11
450
481
492

001760
001762
001764
001766

001770
001776
002000
902006
002014
002022
002024
002030
002034
802040
002044

002030
002084
002062
002066
092874
802102
002104
9902106
0023114
003116
002124
002130
902136
902140
002142
0021560
902132
002160
0082162
002166
002170
002174
002200
003204
002212
803220
002234
902226
002230
002236
802240

TEST HECADER POINTERS

022767
001120
016767
042767
022767
001106
008004
00000 ¢
017702
004747
000004

905047
012767
#64767
042767
1223767
0010014
009731
122767
001012
012767
194767
922767
091034
000417
122767
003004
122767
00200}
080004
908746
006367
006367
006367
142767
156767
003367
001756
000718
016777
000740
000207

000176

175386
177¢08
000007

015648
013632
176740
000364
0186614

1771706
000007
000184
177600
000028

000049

000200
000230
008807

000060
000046
013671
1775646
177862
177386
000060

177542
177540

177526

177002
1777182

177744
177736

1771702
177664
177656
177644
177642
177626

177610
177600

177546
177942

176542

HACYI1 27(732) 10<NAR-TS

CKawRy

CNTLUS

I
ase

(1]
401

783
ouTs

13106 paGE 1}

PCHECK SWITCH REGISTER ROUTINE, CHECKS FOR "G TO ALLOW CNANGING

'0' bOC.l?l.

1CALL I8 BY WAY OF JSR PC,CKSWR

1LOCATIONS USED:s

T8 WWORD 0
TENPST: ,WORD @
COUNT: ,WORD 0
RDBW: +WORD o

CMp ¢BWREG, suR
BNE ouTt

nov IKB,TID
8IC 0177600,710
CHp ¢7,710
SNE our
TYPE,L,CNTG
TYPE,L,8WR

nov OBWR,R2
JBR PC,TYPOCY
TYPE,L,NEN

CLR TEMPST
MOV #7,COUNT
JER PC,TTIN
81C 8177600,110
o ] 4] 028,T1D
(1] 4 as

DR CANTLU

CMPD 15,710
BNE 4

MOV 0200,RDEN
JSR PC, TCRLF
¢up ¢7,COUNT
BNE 78

bR our

Cupd 260,710
BGT 1

cHPD 067,110
SGE (1
TYPL,L,QUEST

BR 38

ASL TEMPST
ASL TEMPST
ASL TENPST

BICs 060,718
B18B 718, TEMPST

DEC COUNT

BEQ Se

BR 18

MOV TENPST, #BNR
BR (1)

RTS8 (49

1SOFTHARE SWITCH REG PRESENT
1NO, GET OU?T

sAND SIRIP OFF
)THE GARBAGE

118 1T A <*6>

9GO READ A CHARACTER
JSTRIP OFF GARBAGE
118 IT A “VU?

JBRANCH IF NOT

18TART OVER

118 1T A <CR>Y?
JBRANCH IF NOT

JECHO 1T WITH <LP>
JWAS IT FIRST CHARACTER

JCHANGE SWR IF NOT PIRST ONE
1GET OUT

#START OVER IF NOT LEGAL CHARACTER

JGET NITTYeGRITTY

JONLY WANT 6 D1GITs

JCHANGE SWITCH REGISTER CONTENTS

J3




DITUDeC TMp2 ORIVE FUNCTION TIMER
TEST NEADER POINTERS

D2TUDC

433
484
483
456
437
450
439
460
461
462
46)
464
463
466
467
468
469
470
471
472
473
474
473
476
477
470
479
490
401
402
403
404
483
486
407
448
48
490
491
492
493
494
493
496
497
490
499
See
L]}
02
503
sS04
ses
566
07
s00

Pt

902242
003246
0022352
002286
002262
002266
092270
002276
002302
902304
903312

002314
002319
002316

002317
902320
002322
002324
002329
002326

902332
002334
002349
002346

002332
002356
002369
002364
902370
992372
002376
002400
002402
002404
002406
003410

902416001448

905067
005067
005007
905267
105767
100378
016767
183767
100373
116767
000207

900011
000

000
177564
177566

L] ]

000
s0se1S
992332

010046
017600
962766
105067

105767
001410
000084
103767
100006
003667
000207
112048
081603
865726
812600
080002

122716

178312
178310
177502
178276
178272

175266
179262

177450

000002
000002
177718)
17171747

002336
177376

177370

800011

177462

178234

NACY11 27(732)

18=MAR=T§

13106 PAGE 12

)ITTY READ SUBROUTINEeassssaces

PROGRAN SUBROUTINES
TYPE SUBROUTINE

T0 TYPE ASCII NESSAGE, MESSAGE MUST TERMINATE wITN A ¢ BYTE,

$ITHE ROUTINE WILL INGERT A NUMNBER OF NULL CHARACTERS AFTER A LINE FEED,

17A TRAP TYPE INSTRUCTION
s )NZGADR I8 FIRST ADDRESS OF ASCIR STRING

§yHORIZONTAL TAD

pICONTAING NULL CHNARACTIER

s 9CONTAING ¢ OF FILLER CRARACTERS
$CONTAING TELEPRINTER AVAILABLE FLAG
100/377 w AVAIL/NOT AVAIL

JICONTAING KEYBOARD AVAILABLE FLAG
$0ADDRESS OF TLEPRINTER STATUS REGISTIER
19ADDRESS OF TELEPRINTER DATA BUFFER
$9CONTAINS 0 OF CHMARS TYPED

ggCONTAING CONTROL O CHAR (IF TYPED)

J18AVE Rp
$1GET RESSAGE ADDRESS
$9ADJUST RETURN pC

s 9BRANCH 1IF CONTROL O0(“0) WASN’T TYPED
11 TYPE <CRO<LP>

psPUSH CHARACTER TO BE TYPED ONTO B8TACK
JIBRANCH IF NOT THEL TERMINATOR

psPOP TERMINATOR CHAR OFF THE BSTACK
JIRESTORL RO

$3RETURN TO CALLER

TTING CLR TKs
CLR 149
CLR TI®
INC X8
TTINIY 1370 K8
BPL TTINg
MOV TKB,T1D
TTIN2: T8TD IP8
BPL TTIN2
NOVD TIB, TP
RTS PC
+8BTTL
88TTL
nsnour:ni
JICALLs TYPE
' NESADR
)ITAGS USED BY THE TYPE ROUTINE BELOW
(L { TR
sWyLL: BYTE
sFILL: ,BYIE 2
eTPFLG: ,0YTE O
STKFLG: ,0YTE O
sTPS: +WORD 177564
$TPB;  ,WORD 377566
SCHARCNT: ,BYTE o
SCNTRLO; ,BYTE o
SCRLFs ,LASCIZR <131
+EVEN
+TYPET NOV RO,=(8P)
MOV 02(8P), R0
ADD 02,2(8P)
CLRD $CNTRLO
TYPELI: TSTH SsCNTRLO
[14°] TYPE2
TCRLF: TYPE,sCRLF
T318 RDSW
BPL TYPE)
CLR RDSW
RTS pC
TYPL2s MOVE (RP)e,=(8P)
BNE TYPE4
78T (8P)e
TYPEI: MOV (3P)e,RO
RTI
TYPE4: CupPB SONT, (8P)

oFAN

$1BRANCH IF HORIZONTAL TAB <HT>

850 0037

K3




OLTUD«C TH@2 DRIVE PUNCTION TINER
DZTUDC, Pt

sSe9
s10
311
812
31}
14
819
516
817
19
919
s20
S21
S22
323
S24
sas
326
327
sas
939
30
31
332
$33
834
$3S
$36
$37
S39
339
540
341
S42
543
Sed
943
S46
847
340
S49
5se
831
52
333
554
339
L1
387
1 L1
559
560
S61
362
363
964

002420
002424
003430
002432

003436
002442
002444
0024350

902432
902436
002460
002466
003470
002476
002304
002306
003312
003814
002322
002524
002330

8023132
002336
002542
002336
#023%2
002334

0023356
092360
003362
002364
9023566
002570
003572
002376

002600
002604
002606
002610
002612
002614
002616
902620

004767
1232726
#0113%0
916746

105366
92770
004767
000772

108777
100178
12277
00140}
116677
122766
00100)
105067
000406
132766
902002
109267
008287

112716
04767
132767
001372
103726
090476

010346
010446
010346
010246
P10146
010046
016646
900207

012666
012600
012604
013602
#12660)
012664
0126609
000207

B

TYPE SUBROUTINE

000020
000012

177656

800001
000002

177642
000017

000002
000015

177612
000812
177574

000040
177710
080007

800014

d00044

177624
000002

177884

NACYLIL 27(732)

10=NAReT¢ 13106 PAGE 1)

1 2YPE CHNARACTER

JICHECK IF CHNARACTER WAS A LINE FERD

s IBRANCN IF NO? LINE FEED

p9GET ¢ OF FILLERS REBQUIRED AND FILLER
7 9CHARACZER,

$I0ECREMENT FILLERS REQ, COUNT
PIBRANCH IF NO MORE FILLERS ARE REQUIRED
$9TYPE FPILLER CHRARACTER

$IMALIT FOR OUTPUT DEVICE

J9CHNECK IF CONTROL O WAS TYPED

118T0P TYPING MERSAGE IF “0 wAS TYPED
$10UTPUT CHARACTER

SIDRANCH 1IF NOT <C0>

$9CLEAR CHARACTIERS TYIPED COUNT
JIDRANCH IF <LPF>» OR ’NULL’
$9 INCRENENT CHARACTER TYPED CoOuNt

13 LOAD °*BPACE’

$ITYIPE *SPACE’

39TYPE SPACES UNTIL A NULTIPLE
1907 8 CHARACTERS MAVE BEEN TYPED
191P0P SPACE

§9GET NEXT CHARACTER

1SUBROUTINE TO SAVE GENERAL REGISTERS ON THE STACK

1SAVE REGISTERS ON THE 8TACK

JGET RETURN PC
IRETURN

JSUBROUTINE TO RCSTORE GENERAL REGISTERS FROM THE STACK

JSR rC.88
Is cupd 012,(8P)0
BNE TIPEY
MoV SNULL,=(8P)
40 DECH 1(8P)
BLT 38
JSR PC,56
OR 40
858 78178 o0TPS
sPL od
Cuprd 217,000CNTRLO
1 4.1 (Y )
nOoVve a(spr), 00190
681 cupd 118,2(8P)
BNE 78
CLRS SCHARCHT
BR (]
703 cups 012,2(8P)
[ 1] 4 [ ] ]
INCS SCHARCNT
88 RTS [ 49
JIHORIEZONTAL TAD <HT> PROCESSER
1 1 Y] KOV 040,(8P)
1001 JOR PC,%8
BITB 07,0CHARCNT
ONE 108
7818 (8P)e
BR TYPLY
sCALL: SAVE
JBAVES MOV RS, (8P)
MOV Ré,=(8P)
MOV Ry, =(8P)
MOY R2,=(8P)
nov Ri,=(8P)
MOV RO,=(8P)
MOV 14(3P),=(8P)
RTS C
§CALLs RESTORE
+RESTORE NOV (8P)+,14(8P)
MOV (8P)+, RO
nov C8P)e R}
MOV (8P)eo,R2
nov (8P)+,R)
Hov (8P)e,RE
Mov (8P)e, RS
RTS8 »C

yMOVE RETURN PC
JRESTORL REGISTERS

JRETURN

JRNBSAUTYINE TA COMYFRT _OCTAL DATS *n re-v-




DITUD<C TNO2 DRIVE FUNCTION TINER
DITUDC, P11

$63
$66
867
se8
$69
s70
371
373
$73
$74
78
376
$77
s7¢
s79
Ses
81
82
38)
$04
Ses
Se6é
567
t1] ]
se9
590
891
392
93
S94
593
396
897
3]
S99
600
691
602
60)
604
603
606
607
(1]
(1]
610
611
612
61}
614
613
616
617
610
619
620

002630
062634
0026134
002640
002644
002646
002680
002633
002684
002460

002662
0023664
002666
802670
002672
9902476
002702
002704
002706
002719
002744
002716
092722
002722
902726

882730
0027134

002736
002742
002742
002746

003780
#e274¢

110667
900402

1098)7

004767
013704
008003
0102014
004302
00610)
212700
000404

0046302
090610}
0083014
001374
0127014
116324
00560)
083100
0011368
105707
001002
0900004

004767
090207

110617
f0edn2

109027

004767
004680

912704
pnsegy

TYPE SUBROUTINE

176360

001126

177716
001144

00000)
001132

001136
001144
177682

9011268
177610
991144

. e g . qAS———

NACYL1 27¢732) 10oHAReYE 13106 PAGE 14 388G 66)9
sCALLs NOV AUNBER,R2 pNOVE NUNBER TO R2
] JOR ”C,CuvOCY
CuvoCTs NOVE o0, TIPFLS §8ET DO NOT TYPE FLAG
BR cuaveo
o80T OCTAL T0 ASCII & TYPE ROUTINE
JSUBROUTINE TO CONVERT OCTAL NUNBER T0 ASCII AND TYPE 1?7 OUY
pCALLS NMOV NUNBER,R2 JPUT ¢ IN R2 -
’ JOR PC,TYPOCE JCALL ROUTINE
::::gtt CLRD oeTYPrLG 88T TYPE FTLAG
]
JOR PCs s B8AVE $SAVE REGISTERS ON THE STACK
[ [-]] 00031018, N¢ )8ET PIR 10 OUTPUY
CLR rR3 sR3 WILL CONTAIR OCTAL D1GIT
nov A3, R4 JGET ¢ 20 BE TYIPED
160 ASL h2 souLIFT ¢
ROL R)
[ []} 6, R0 88T DIG1IT COUNTER
BR 3
r{ X ASL R2 sSNIFT ¢ 3 PLACES LEF?T
ROL R}
pEC | 1]
] ] 1 ae
Jeos NOY 03,1 PSET SNIPT COUNTER
nove DIGTABC(RI)(R4) e tNOYE ASCII RQUIVY T0 OUTPUT
CLR R)
DEC re JDECRENENT DIGIT COUNT
BNE al )GET WNEX? DIGI?T
787 o0TYPILG IBRANCH 3P ASCII 18
PNE 4 pNOT T0 BE ?PYPED
TYPE,001GIT8
40
JOR PC, ,RESTORE JRESTORE REGISTERS FRON THE STACK
RTS PC
JSUBROUTINE TO CONVERT OCTAL DATA TO DECIMAL ASCII
sCALLs WOV NUMBER,R2 §MOVE NUMBER T0 R2
) JOR PC,CNYDEC
CNVDECs xoOVS 8P,00TYPFLG 18ET DO NOT TYPE FLAG
BR CNVTD
+88TTL OCTAL TO DECINMAL & TYPEL ROUTINE
JTHIS ROUTINE CONVERTS AN OCYAL o TO DECIMAL ASCII AND TYPES 1T OUT
§CALLS NOVY NUMBER,R2 IPUT ¢ IN R2
] JOR PC,TYPDEC gCALL ROUTINE
TYPDECE CLRB 0e2YPrLG 18ET TYPE FLAG
(o L4 {]]
JSR PCs o BAVE §8AVE REGISTERS ON THE STACK
CLRr Re $RO I8 INDEX TO DECIMAL CONSTANT
:ov 90DIGITSE, R $8CT OUTPUY PTAR

m3
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® DITUD=C TM@2 DRIVE FUNCTION TIMER MACY11 27(732) {8=MAR=T6 13186 PAGE 18 SLQ 2040
,, DITUDC,Pi1 OCTAL TO DECIMAL & TYPE ROUTINE
® 621 002736 166032 003v)6 2t suB DCONST(R®),R2 JSUBTRACT DECIMAL CONSTANT UNTIL
| 622 003762 103402 BLO 38 JINPUT ¢ GOLS NEGATIVE
i 623 002764 00%20) INC R) yKEEPING TRACK OF SUBTRACTIONS
® 624 002766 000773 BR s
' 625 002779 066002 003036 Ise ADD DCONST(R®),R2 JADD BACK CONSTANT WHEN NEGATIVE
l 626 902774 116324 0014132 MOVS DIGTAB(R}I), (R4)¢ JMOVE ASCII EQUIVILENT
N ) 627 003000 062700 000002 ADD 22,R0 JNEXT CONSTANT
629 003004 005760 901016 18T DCONST(R®) JUNTIL ALL CONSTANTS DONE
! 629 003010 001361 BNL 18
N 630 003012 112724 000060 MOVB 9°0,(R4)e JLAST DIGIT IS @
| 631 003016 105737 001126 TSTH #STYPPLG sBRANCH IF ASCII I8
632 003022 001002 BNL Y] JNOT TO BL TYPED
@ 633 003024 000004 001144 TYPE,0DIGITS
634 @03¥)0 4
635 003030 004767 177544 JSR PCy yRESTORE $RESTORE REGISTERS FROM TME STACK
@ 636 003034 000227 RTS8 PC
637
638 003036 023420 DCONST: ,NORD  10@@0,
® 639 003040 001750 JWORD 1000,
640 003042 000144 +WORD 109,
641 003044 000012 JWORD 10,
® 642 003046 900001 +WORD 1,
643 00310%9 000000 +WORD @ ) TERMINATOR
644
® 645 WSBTTL TYPE SPECIFIED TIMES ROUTINE
646 $ THIS SUBROUTINE OUTPUTS THE TIME SPECIFICATIONS FOR THE TEST
647 $AND ALSO THE ACTUAL TIME RECORDED (ATINME)
® 648 pFORMAT OF LINE TYPED
649 JRANGESCAAAAAA=BBBBBR> ACTUAL®SCCCCCC
650 ) WHERE AAAAAA I8 MAXINUM TIML FOR TEST (STIMTRL(TSTNUMX4)),
) 651 ’ BBBBBB IS MININUM TIME FOR TEST (STIMTBL(TBTNUMX4¢2)),
652 ’ CCCCCC IS ACTUAL TIME RECORDED BY TEST (ATIME),
653 gCALLs MOvVB TEST NUMBER,R2 jLOAD TEST NUMBER
) 654 ' MOV STIME, 00ATIME JMOVE TINE TO ATIME
659 ’ JSR PC,O0UTSPC
656 003052 010246 OUTSPC: MOV R2,=(SP) 1SAVE R2 & R) ON THE STACK
) 637 ©030%4 010346 MOV R3,=(8P)
658 993056 006392 ASL R2 JMULTIPLY TEST s TINES 4
659 003060 006332 ASL R2 JTO FORM INDEX INTO STIMTBL
® 660 003062 01029) MOV R2,R) jR3 CONTAINS INDEX INTO TABLE
661 003064 000004 014643 TYPE,)L,RNG
662 0030790 016302 001416 MOV STIMTBL(R3),R2 JGET MAXIMUM SPEC TIME
PY 663 003074 004767 177616 JSR PC, TYPDEC sCONVERT TO DECIMAL & TYPE
664 003100 000004 001405 TYPEL,DASH
665 003104 016302 001420 MOV STIMTBL42(R)),R2 JGET MINIMUM TINE
® 666 ©03110 004767 177622 J8R PC, TYPDEC JCONVERT T0 DECIMAL & TYPE
667 003114 000004 001412 TYPE,ANGTAB
668 @93120 000004 014653 TYPE,L.ACT
® 669 093124 913702 001012 MOV SOATIME,R2 JGET ACTUAL TIME
670 003130 004767 177602 J8R PC, TYPDEC sCONVERT TO DECIMAL & TYPE
671 003134 000004 001374 TYPE,CRLF
® 672 003140 012603 MOV (SP)+,R)
673 803142 012602 MOV (SP)+,R2
614 003144 000207 RTS PC JRETURN H‘f
[ _

eRTYY . TYOF fan = .




DEITUDeC TMO2 DRIVE FUNCTION TIMER

DITUDC, P11

677
670
679
(1]
601
682
60)
684
(1 1)
686
697
600
609
(3]
6914
692
692
694
693
696
69?7
690
699
7900
701
102
703
704
703
786
707
706
709
110
711
712
713
714
718
716
717
710
719
720
721
722
723
7124
728
126
727
720
729
130
738
732

et

003146
063139
003132
003186
003160
903162
003166
003172
003176
003202
0013206
003212
993216
003222
003226
803232
003236
903242
003246
003232
091234
9032%¢6

003260
003260
003264
903279
0903274
093276
003302
803366
8033190
003312
963316
003322
803324
003339
903332
003324
003334
003340
0903340
003344

010246
010346
11670)
006136)
00630}
000004
016302
004767
000004
0161392
004767
000004
000004
013702
004767
000004
113702
004767
090084
012693
012602
000297

004767
012709
01270}
095011
005061
122719
001414
112002
42702
012703
806311
006161
80330)
09137)
080211
208761

04767
000207

TYPE GAP TIMES SUBROUTINE

NACYL1L 27(732)

18oMARSTG

13106 PAGE 16

JTHIS SUBROUTINE I8 USED TO TYPE THE SPECIFIED GAP SIRES (RECOADED 1IN

1T8T028)

IT I8 CALLED BY THE GAPOK ROUTINE IF THL GAp sl1CL I8 OutT OF
PRANGE VIA THE HLT ROUTINE (HLTe2),

sLOAD GAP o INTO GAP

JILOAD ACTUAL TINE INTO ATINE
PSAVE R2 AND R)

1GET GAP

)GET MAX TIME
pCONVERT TO DECIMAL & TYPE

1GET MIN TInE
sCONVERT TO DECINAL & TYPE
1TYIPE <

pGET ACTUAL TINE
ICONVERT TO DECIMAL & TYPE

1GET GAP ¢
1TYPE GAP o

jRESTORE R3 AND R2

ASCII TO OCTAL CONVERT SUBROUTINE
JSUBROUTINE TO CONVERT ASCII DATA TO OCTAL, CONVERTED OCTAL DATA

JCALLS MOV  oGAP,GAP
’ MOV STINE,ATINE
' JER PC,OUTGAP
OUTGAPt MOV R2,=(8P)
MOV R3,=(8P)
178742 NOVB  GAP,R)
ASL 3
ASL R}
014645 TYPE,L,RNG
091872 MOV GTIMTBL(RI),R2
177840 JSR PC, TYPDEC
001403 TYPE,DASH
001574 MoV GTINTBLe2(RI), A2
17782¢ JOR PC, TYPOEC
001412 TYPL,ANGTAD
914683 TYPE,L,ACT
083012 MOV POATINE,R2
177504 JaR PC, TYPDEC
014334 TYPL,L,GAP
001120 MOVS  O08GAP,R2
177362 JSR PC, TYPOCT
001374 TYPE,CRLF
MOV (8P)e,R)
MOV (8P)e,R2
RTS PC
JOBTTL
118 LEFT IN OCTAL® <15-00>,
CNVTAOS
177272 JSR PC,  SAVE
901264 MOY ¢INBUF, RO
001116 MOV $0CTAL®, R}
CLR (R1)
0000492 CLR 2(R1)
000818 181 CMPB  #CR, (RD)
pEQ 3s
MOYB (R®) e, R2
17777 BIC 9177770,R2
00000) MOV 03,R)
281 ASL (R3)
900002 ROL 2(R1)
pEC R3
BNL 28
BIs R2,(R1)
BR 18
Y
177234 JSR PC, .RESTORE
RTS ’C
JS0TTL

$SAVE REGISTLRS ON TNE STACK
$SET PTR T0 ASCII DATA

jGET ADDRESS OF OCTAL DATA
sCLEAR OUT OLD OCTAL DATA

J<CR> TERMINATES INPUT

1GET *OCTAL® DATA
p)STRIP UNUSED BITS
$8ET SHIFT COUNT
ISBHIFT LAST

1O0CTAL DIGIT

fAND INSERT THIS DIGIT
160 GET MEX? DIGIT

JRESTORE REGISTERS FROM THE STACK

JRETURN

PUBLISH SUBROUTINE
PTUE BUSTTeN aUaROUTINE AVERACES _FME _AFLOANED RIMRR FAR Ficy =¢o=

SEQ #04}
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DLTUD=C TM®2 DRIVE FUNCTION TIMER
D2TUDC, P11

733
734
738
136
77
738
739
740
748
742
74)
744
743
746
747
748
749
7%0
781
7182
79)
784
788
756
787
786
799
760
761
762
763
764
768
766
767
760
769
770
71
7172
773
774
7178
176
77
778
179
708
781
782
703
704
708
786
107
790

983346
003346
003332
8031356
003362
003366
803370
003372
003374
803400
003402
003404

903406
00j)4160
003412
003414

003416
003422
003434
003426
083430
003412

003436
0903442
003444
003432
0034354
003436
003462
003466
003472

003474
803476
003502
901386

003310
003514
003320
083824
03326
(L21 3]

004767
812700
113701
122701
001423
008002
003500)
1227014
91402
000000
000777

062002
00859)
9081301
001374

012700
00620)
006002
00313900
891374
010237

113700
006300
016067
0004
000000
113702
004747
004767
000207

0100406
#12700
108737
100378

113746
842716
122716
801004
124026
Poeseny

MACY1IL 27(732)

PUBLISH SUBROUTINE

177204
001014
001121
000001

001012
901122
801672
001122

177364
177106

001264
1775690

177862
900200
000177

001177

§0eMART6

13106 PAGE 1Y

JERATION (IF 16, ITERATIONS) AND PLACES TNE AVERAGE RESULT IN °ATINE’,
#1T TYPES THE NANE OF THE FUNCTION THAT WAS TINED,THE TIME SPECe

1IFICATION AND TNE ACTUAL TINE ,
PUBLISH:

ass
s

JOR
MOV
MOVE
curs
sko
CLR
CLR
cHed
sta
HALT
BR

ADD
ADC
DEC
BNE

MOV
ASR
ROR
1] Ao
BNE
MOV

MOVD
ASL
nov
TYPE
+WORD
MOVD
JOR
JBR
RS

+8BTTL

'CU..lV'
SATINTBL, RO
08ITCNT, RY
M1,Ry

4

r2

R)

e16,,R}

18

(RO)+,R2
R
Ri
18

04, Re

Rl

R2

Ro

]
R2,0¢ATINE

OSTETNUM, RO
RO
NAMPTR(RS),Ss

0
GOTESTNUM,R2
PC,0UTSPC
PC, .RESTORE
rC

INPUT BUBROUTINE

)SUBROUTINE TO GET TTY INPUT

1CALLY

JER

’CO .x"ut

1SAVE REGISTERS ON THE STACK

pGET TABLE ADORESS CONTAINING TINEZS
1GET ¢ OF ENTRIES (GIVEN DY ITERATION COUNT)

IBRANCK IF SINGLE ITCRATION
JCLEAR “sUN’ REGISTERS

JORANCH IF 16, ITERATIONS
PITERATION COUNT NUST BE § OR 16,
100 NOT CHMANGE POSIT OF g3y
JWHEN TEST 18 RUNNING,

18UM INDIVIDUAL TINES

FSNIFT TINE IN R) ¢ R2 4 PLACES
sRIGHT = DIVIDE BY i,

JNOVE AVERAGED TINES

)GET TEBY ¢

1GET TEST NAME STRING ADDRESS
)GET TEST o

1OUTPUT TINKS
IRESTORE REGISTERS FRON THE STACK

JINPUT DATA I8 RETUNED IN BUFFER BEGINNING AT INpUF,

+INPUTI NOV

18
an

MOV
I8TH
PrL

MOVE
»IC
Cupd
1 1]
cupd

....(.’)
0INBUF, RS
00TKS

2s

00TKB,~(8P)
0200,(8P)
01177,(8P)
38
o(RO),(8P)e

PVYOF BAVere .

1S8AVE RO ON THE §TACK

IGET CHARACTER
sCHECK RUBOU?
JREMOVE CHARACTER FPRON INPUT

8LQ 0042

c4
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DITUD«C THEG2 DRIVE FUNCTION TINMER
ENPUT SUBROUTINE

DITUDC, P11

709
790
791
792
193
794
793
796
797
798
799
(1]
(1}
002
(] } )
004
sos
006
e
(L]
"
610
011
012
1)
014
s
16
017

003334
0033136
003342
003544
9033546
003832
903534
003540
003562
903366
003370
903374
083376
003692
993604

903406
903612
003616
003622
00362¢
003630

0036132
003436
081640
003642
003646

0908762
122716
001004
0037264
800004
00973814
111637
111620
122726
80140)
000004
900742
190004
812000
000207

113746
042716
122716
00108}
112667
000002

122726
00100}
0060093
000137
000902

Mg,

0911374
081401}
000818
081401
001374

177862
000200
000017

176478

00000)

005724

NACYS1 27(732) 10«NAReTS

SR r ]

cnpe SCNTRLU, (8P
ONE 48

87 (8P)e
TYPE,CALF

DR 16

MOVD (3P),00ECHO
MHOVD (8P), (RO)»
414 ICR, (BP) o

14} 6
TYPE,LCHO
BR as
TYPE,CRLF
MOV (8P)e, RO
RTS rc

13106 PAGE 10

gNAIT POR NEXT CHARACTER
) JCHECK CONTROL U (*U)

JKEYBOARD INTERRUPT SERVICE ROUTINE

TKISRE

NOVD 08TKB, = (8P)

8IC 0300,(8P)
cups oCNTRLO, (3P
BNE 16

MOove (8P)e,8CNTRLO
RTI

(o ] 4 ] 03,(8P)0

NE y

RESEY

Jup oSINIT

RTI

)GET TYPED CHARACTER
JSTRIP PARITY BIT
) fORANCH IPF NOT CONTROL O (*0)

t8ET CONTROL O INDICATOR IN TYPE ROUTINE

JEXIT

IBRANCH IF NOT CONTROL € (°C)

tRESTART PROGRAM

199%1

8La 004)
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DITUD«C TMOZ DRIVE FUNCTION TIMER NACY13 27(732) 10<MAReT® 13168 PAGE 1Y 8EQ 0044

et

DITUDC, P11 ERROR SERVICE ROUTINES
"o «S8TIL CRROR SERVICE ROUTINES
0 JROUTINE TO PROCESS ERROR TRAPS (TRAPS 70 &)
020 003650 0800000 ERRTRP) NAL?T
024
022 sERROR SERVICE ROUTINE
02 pTHIS ROUTINE PROCESSES TWO TYPES OF ERRORS (OUT OF RANGE AND MARDWARE)
03¢ JTHE CALLS FOR AN OUT OF RANGE ERROR ARE <HLZT+1>,€HLT¢2> AND, FOR A
023 JHARDWARE ERROR THE CALL IS <NL?>,
026
827 003682 004767 170112 +HLTs JR PC,CKBUWR )CNECK FOR CNTL 6
820 003686 004767 176674 J8R PCyBAVE ISAVE REGISTERS OR THE STACK
629 003662 110617 00112) 180 NOVD 8P, 0¢ERFLG t8ET ERROR FLAG
030 093060 032777 020000 173104 oIT e8M13,08MR §BRANCR 1F NO 2YPOUT
038 003674 091078 BNE (1]
032 00)67¢ 000004 014118 TYPE,L,HDR
033 803702 113702 0031122 MOVD OOTBTNUN,R2 $GET TESTY ¢
034 0013706 004707 176716 JSR PC,TYPOCT §AND TYPE 1T
033 9013712 016600 0000106 MOy 16(8P), R0 )GET RETURN PC
06 003716 162700 000002 sus ¢2,R0 gNOW PC OF MLT CALL
0)7 #603722 111000 nove (RO), RO peON HLT CALL ITOELF
830 #03724 001417 [ 14} 20 §BRANCH IF HLT
819 003726 6800048 014220 TYPE,E ,NDR2
040 003732 122700 0600082 o | 4 ) ¢2,R0 JBRANCH IF NOT HLTe2
041 001736 001008 NE 100
042 003740 004767 177202 JSR PC,OUTGAP 1TYPE GAp SPECIFIED TINES
04) 0013744 000004 001174 TYPE,CRLY
044 001730 00044 MR 1]
043 00137832 084707 177074 1081 JER pC,0uUTSPC JTYPC SPECIFIED TINES
046 003736 000004 003174 TYPE,CRLF
047 003762 000442 R 40
648 003704 016308 000014 i} MOV ER(RS), RO
049 003770 032763 002000 oIT ePC1600,TC(RY)
CS0 001377¢ 06140) ¥ 4°) r{]]
681 004000 042700 302100 81C 0102100, R0
052 004004 000402 bR ais
683 004006 042700 102300 a0 31C 0102300, R0
054 004012 003700 210 T8¢ re
0SS 004014 00100) (1] 4 220
056 004016 000004 0141113 TYPE, L 81T JTYPL SOFT EZRROR MESSAGE
637 004022 0800414 (1] (Y]
(1]
059 004024 000004 014148 r¥{}] TYPE,L,NDR}
60 004030 0103500 NOv RS, RO jGET FPIRST ADDRESS OF REGS,
061 004032 012761 o000 KOV $7,¢R} )TYPE FIRST 7 REGS,
062 004036 812002 Jes ROV (RO)e,R2 JGET REG CONTENTS
06) 004040 004767 170364 JBR PC,TYPOCT JAND TYPE 1T
0164 004044 0600004 S0L1 4D TYPE,S8PACL2
068 004030 #035)01 DEC [}
666 004032 601171 BNE 3
067 004034 016302 0000)2 KOV TC(RS), N2 )GET CONTENTS OF TC REGISTIER
868 004060 004767 176844 JR PC,TYPOCT
:6! 004064 000004 0901174 TYPE,CRLF
70
G714 6040760 0532777 001000 174702 40 [ 941 08W09,08NR JORANCH IF NO RING THE BELL
072 004070 001402 ] 4] L ¥ ]
073 004108 0oosces 90140) > oy



DITUDC THP2 DRIVE FUNCTION TINER

DITUDC,PII

874
078
076
0
070
e79
(1]
(]}

904104
0041140
004112
P04114
004120
004124

008777
100004
000000
004767
004767
000002

174670

175480
176484

NACY11 27(732)
ERROR SERVICE ROUTINES

78T
rL
HALT
JSR
Jen
RTI

{0sMART§
(X1 )
(Y]

PC,CKBMRA
PC, .,RESTORE

13100 PAGE 20

tHALT ON ZRROR?

JCNECK FOR CHTL G
JRESTORE REGISTERS FROM THE STACK
P RETURN

8CQ 0048 -

Ft



DETUDC TNO2 ODRIVE FUNCTION TINER
DERTUDC, P11

ee2
1}
1] 1)
08
06
"
0
(1))
(11
1
92
93
94
9
%6
97
098
"
200
901
%02
)
%04
08
2046
"7
00
09
210
11
912
913
914
1 2%
216
917
210
19
920
921
922
923
924
923
926
927
920
229
0
31
932
12}
234
938
1 2 1]
317

004126
004132
094136
004144
004146
004132
004136
004164
004166
sed172
004176
004202
004206
004310
804214
004216
004222

004224
004230
004232
004236
004240
904246
004232
004260
004362
004270
004272
904276
004104
004106
004312
0041336
904322
004324
004330
004334
004336

004767
013708
8323711
091464
113702
0047487
83277
001417
004767
004767
108037
016716
#1030}
062701
¢10300
062700
000082

109737
001006
113700
806300
813760
103217
03271
001004
123107
00113)¢
011617
2327177
001002
2104767
10509
108777
0017314
017746
842736
0083146
123726

004342 001111

SCOPE SUBROUTINE

175636
001040
000400

003132
176674
040000
000846
000776
00112)
174374
000012

00112)
001121
005012
00112}
084000
sseo20

001002
003000

177034
001131
174486

174480
177740

891122

174634

174614

001014
174520
001131

174474

NACYL1 27(732) 10=NAR=T¢ 13106 PAGE 2%

88TTL 8COPE SUBROUTINE
p8COPE ROUTINE

)TNIS ROUTINE 18 ENTERED UPON COMPLETION OF EACH BUBTES?
ITHE SCOPE ROVTINE;

' OUTPUTS TINE SPEC OFN EACKH ITERATION IF swés I8 &Y
’ REPEATS TEST IF gVWi4 18 8ET
’ STORES ACTUAL TINE FOR FUNCTION IN TINE TABLE (ATINTOL)
] PUBLISNES TINE IF swissp
’ UPDATES JTERATION COUNT AND IF ITERATIONg CONPLETE CONTINUES
’ 70 NEXT TEST, OTHNERNISE REPEATS TEB?
’ DELAYS BEFORE CONTINUING OR Il’ll!!la TE8?,
] INITIALIRES DRIVE
JRETURNG, RSeBASE ADDRESS OF THe2 REGISTERS (ADDRESS OF Csi)
' Ris’D8° REG ADDRESS
’ RO=°FC’® REG ADDRESS
+8COPEs JBR PC,CREWR jCHECK FOR CNTL 6
nov GITNBASE, RS $)SET RS TO PINST TN REG
81? 08Y00,08 R JORANCH IF SPECIFICATION LINE
[ ] 4] 109 pNOT DESIRED ON EACNHN ITERAZION
NOYVD GITSTNUN,R] §GET TEST NUNMDER
JOR C,0UTSIC JOUTPUT TINE RECORDED
10014 (1 ¢4 08UL 4,08UR §BRANCH IF CONTINUOS LOOP
[ ] 4] r | | pNOT DESIRED
16 JBR PC,OELAY )OELAY 380 N§
JOR PC.RMNINIT sINIY
CLR® O0ERFLG tCLEAR ERROR FLAG
nov SCPADR, (8P)
nov RS, R}
ADD 908, R} tADDRESS OF °D8° REG I8 IN R}
L[] RS, RO
ADD 14110 1ADDRESS OF °FC’ REG 18 IN RO
RTI
r{ ] 7879 (1] 4747 )BRANCH IF ERROR PLAG I8 S8BT
[ 1.] 4 i ] ]
MOVD OSITCNT, RO JGET ITERATION COUNT
ASL [ { )STORE TINE IN TABDLE
MOV SOATINE,ATINTIBL(RD)
e INCH oelTCNT s INCRENENT ITERATION COUNT
BIT 08Nl ,08WR JBRANCH IF SINGLE ITERATION DESIRED
(1] 4 4
curs 016,,001T7CNT §BRANCH IF ITERATIONS INCONPLETE
BNE 1 Y ]
T X] MOY (8P),008CPADR $SET SCOPE ADORESS T0 NEXT TEST
pIT 00uL 0, 00NN JORANCH IF NO PUBDLICATION DESIRED
1] 4 ] ]
JOR PC,PUBLISN 1GO PUBLISN TEST DATA
$0) CLRD 00ITCHNT sRESET 1TERATION COUNT
7810 SR JORANCH IF UBSER DOLS NOT WANT T0
(14} Y JNALT ON A SELECTED PL3T
NOY S8UR,=(8P) 1GET SWITCNES
[ 3 (o 0177740, (8P) sCLEAR ALL BUT TEST ¢
oEC (ep) )TORN TERT ¢ e}
cnpp GOTETNUN, (8P) ¢ JORANCHN IF NOT AT TEBT

S | | SNV W v

Gt



DLTUD=C TMO2 DRIVE FUNCTION TINER
DITUDC,P11

230
21/
940
941
9242
94)
944
9485
946
"7
240
249
%60
984
252
)
%4
"8
%6
%7
950
"9
%0
91
92
)
964
965
%46
%7
%0
969
270
1
972
973
274
78
9276
"
9270
279
%00
01
22
”)
204
111
206
207
200
289
790
291
292
)

004344
904346
004382

004154
004336
904362
004370
004372
004400
004402

004404
004406

004414
004416

004420
904426
004420

904444
004440
904490
004452
004484
004460
004462

004470
004476
004800

000000
0804767
000708

005004
01270)
832768
001408
832768
001374
090408

00840)
032768
001774
000207

032763
001400
000112

004444
00840)
003204
10040}
0001132
000804

104400
90177

004470

932768
001362
000112

B,

SCOPE SUBROUTINE

178416

000024
000100

000100

014246
174314

000024
000024

000024

000024

000034

MACY1S 27(732) 10eMAReTI6¢ 13106 PAGE 322

HALT
JOR PC,CKBWR sCHECK FOR CNTL G
R 16

+8BTTIL TIMER BUBROUTINES

pSUBROUTINE TO SYNCHRONIZE TNE TINER AND TURN 1T ON,

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

JCALLY JBR PC,TINON

IRETURNS: R} SET TO INDICATE LAST POLARITY (e¢24/°2499/1)
) R¢é o &

TINONS CLR Re ICLEAR TINg COUNY

MOV 124,0) 18ET POLARITY 20 °p° STATE

Bl?T 008C, "R(RS) IBRANCH IF POLARITY I8 ‘0°
(14" a0
163 217 S08C, MR(RS) TUAZT POR OSCILLATOR TO RETURN
BNE 16
bR 4
30 [ ] 4 L} | sHEGATE PREV POLARITY INDICATOR
3 BIT 008C, MR(RS) pWAIZ FPOR OBCILLATOR TO RETURN
ko0 3 170 °1° sIate
403 RTS8 | 49

PSUBROUTINE TO COUNT TINE

JEACN TINE THE OSCILLATOR TOGGLES (BIT <06> IN Mp REG) AEGISTER
IR4 18 INCREMENTED, AND THE REGISTER R) Is NEGATED TO INDICATE

)TNE LAST STATE OF THNE OSCILLATOR,
pCALL  JMp TINER(R)) JR3 18 BET BY TINON ROUTINE

’ RISRETURN ADDRESS 70 CALLER

pNOTEs THE TINE 70 EXECUTE THIS ROUTINE I3 VERY CRITICAL, IT NUsT BE
ILESS THAN 40 VS,

JENTER HERE VIA JNP TIMER(R)) WHNEN R)se24 (PREV STATEs)
TINEREY BIT 008C, NR(RS) pORANCK IF CURRENT STATE I8 ‘°

8EQ TINER pGO INCRENENT TINE
Jup (R3) IRETURN 30 TEB?T
oSTINERLe24
TINER: NEG R} INEGATE PREV STATE INDICATOR
Inc Ré P INCRENERT °TICK® COUNT
[ 1} TINERR 1BRANCH ON OVYERFLOW
JHpP (R2) JRETURN 70 TESBT
TINERRS TYPE,E,TINOV 1TYPE *TINER OVEARFLOWED®
HL? JREPORT MARDWARE ERROR
Jup 0SCPADR fRETURN TO BEGINNING OF TEST
«OTINERGJ ¢
JENTER HERE VIA JMP TIMER(R)) WHEN R3)ee24 (PREV STATL=g)
TINERS®; BIT 008C, NR(RS) JBRANCH IF CURRENT STATE » *3°
1 1] TINER
Jup (R2)

B e

oge 0047

HY
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DITUD=C TMO2 DRIVE FUNCTION TINER

DITUDC, P

294

998

¢

997

90

99
1000
1001
1002
100)
1004
1008
1906
1007
1008
1009
1010
1011
1012
1033
1014
1018
1016
1017
1038
1039
1020
1021
1022
1023
1024
1029
1026
1027
1020
1029
1030
1031
1032
103)
1034
1039
1036
1037
10)¢
1039
1040
1041
1042
104)
1044
1049
1046
1047
1040
1049

0043502
004302
004306
004312
004314
004516
004520
004822
0043524
004326
004330

004832
9048)4
004540
004344
004346
004382
004336
004366
004362
004370
904372
004600
004602
004604
004604
0204610

004612
004612
004616
004622
004624
004626
004630
0046)32
9044134

004606

TINER SUBROUTINES

904747
012700
010401
008602
o0888)
060002
00338)
003301
00137¢
010246

0101346
0312746
004767
903726
91267
113700
006300
006300
023760
101004
021769
101004
104401

004767
002

904767
012700
01040}
905062
09s00)
060002
90336)
908384
001374_

1760800
000070

001012
001122

001012
001012

17877¢

$75740
000070

001416
001420

NACYLIL 27(732)

10eNARCTé 13106 PAGE 2)

JSUBROUTINE TO CHECK TINE RECORDED BY SUBTEST,

JTNIS SUBROUTINE CONPUTES TNE ACTUAL TINE (IN NICROSECOWDS) AND CHECKS
JTRAT THE TINE RECORDED BY THE SUBTEST I8 CORRECT BY COMPARING THE PINE
JUITH THE HIGH LINIT (STINTBL(RO)) AND THE LOW LIMNIT (STINTDLe2(RO)),
$IF THNE TINE I8 OUT OF RANGE AR OUT OF RANGE ERROR TYPEOUT RESULTS,
$TNE SUBROUTINE I8 ENTERED WITN:

' R4sTICK COUNT
TINOK)
JBR PC, BAVE
"oy 056,, 00
novy Re,R§
CLR rR2
CLR R}
10 ADD RO, N2
ADC Rr)
DEC Rt
BNE Y ]
MoV R2,=(8P)
MOY RY,=(8P)
MOV 010,,=(8P)
JBR PC,OIVIDE
bs § 9 (8P)e
noy (BP)e,00ATINE
NOYD QSeTATNUN, Re
ASL Rro
ASL RO
Cnp OOATINE,BTINTBL(RS)
BN} 20
cnp GOATINE,STINTBLIA(RS)
[ 1B 3
an NLTel
Ing
JOR PC, ,RESTORE
RTS8 rc

78AVE REGISTERS ON THE STACK
JGET TIMNE PER TICK

PGET TICKS COUNT

JCLEAR BUNNING REGISTERS

sNULTIPLY TINE PER TICK
18Y TICK COuUNT

tDIVIDE COUNT BY 19,

sDISCARD REMAINDER
18TORE QUOTIENT
jGET TE8T o

JCHECK THMAT TINE f§ WITHIN
PLINITS SPECIFIED
JCALL ERROR ROUTINE

SRESTORE REGISTIRS FRON THE STACK
JRETURN

JSUBROUTINE TO CHECK INDIVIDUAL GAP TINES (PRODUCED BY T8T021)
JSUBROUTINE COMPUTES THE ACTUAL TIMNE (1IN MICROSECONDS) AND CHECKS
JTNAT THE GAP TIME RECORDED BY THE SUBTEST (T851021) BY COMPARING THE
JTINE WITH THE MAX LINIT (GTINTBLGAPTBL(R1I)) AND THE MIN LINIT
F(CTINTBLe2=GAPTBL(R1)),

sCALLE NOYV
] HOVD
' J8R

GAPOK:
JSR
MOV
Mov
CLR
CLR

104 ADD
ADC
DEC

| I 4

¢TICK COUNT, R4
SGAP,00GAP
PC,GAPOK

PC, BAVE
086, R0
Re, R}

R2

R}

RO, R2

R)

R
.10

R4 CONTAINS TICK COUNT
JLOCATION CAP CONTAINS GAP ¢

1SAVE REGISTERS ON TNE STACRK
)GET TIME PER TICK

IGET TICK COUNT

JCLEAR SUMNING REGISTERS

pMULTIPLY TICK COUNT
180Y TINE PEIR TICK

SEQ sose

1Y




DZTUD=C TNO2 DRIVE FUNCTION TINER MACY11 27(732) 10eMAReTé 13106 PAGE 24 820 0049
DITUDC, P11 TINER SUBROUTINES

1030

1051 684640 010246 MOV R2,=(8P) p)DIVIDE TIME BY }0,

1082 0040642 P10348 NOV RI,o(8P)

108) 004644 012746 000012 nov $10,,°(8P)

1054 0040630 004767 000152 JBR PC,D1VIDE

1088 004634 003726 787 (8P)e §DISCARD REMAINDER

1086 004686 012637 003012 NOY (8P)e,00ATINE 1 8TORE QUOTIENT

1087 004662 113703 001120 NOVD 0GAP,R) §GET GAP ¢

1080 004666 006)0) AsL R) sNULTPLY BY ¢

1089 004670 006)30) ASL R 170 GET AT TABLE ENTRY

1060 004672 02)376) 001012 0061972 cnp OSATINE,GCTINTDLIRY) pCHECK TINE (MAX)

1068 004700 101004 BNl as

1062 004702 02376) 001012 0901974 Cup OOATINE,GTINTBLO2(R)) JCHECK TINE (NIN)

1063 004730 101002 BNl 3

1064 004712 104402 ass HLTe2 JREPORT OUT OF RANGE ERROR

1068 004714 0004006 BR 1006

1066 094716 032777 000400 174084 )¢ | 3¢ 08u00, 08NN JBRANCH IF TINES NOT WANTED

1067 004724 001402 (14"} 1008

1060 004726 004767 176214 JSR PC,OUTGAP ITYPE GAp TINMNES

1069

1070 084712 1008:

1071 004732 904767 175642 Jar PC, (RESBTORE JRESTORE REGISTERS FROM THE STACK

1072 004736 00020 RTS8 [ {4 p)RETURR TO TEaT

1073

1074 +»80TTL DELAY SUBROUTINES

1078 )TRIS SUBROUTINE CAUSES A DELAY OF )50 Mg,

1076 004740 004767 177410 DELAY: JBR PC, TINON

1077 004744 010246 MOV R2,+(8P) I8AVE R2 ON THE STACK

1070 004746 012702 004756 MOV 028,02 . 18ET RETURN ADDRESS FOR TINER

1079 004732 184

1000 6004732 00016) 004444 JMP TINER(R)) 160 TO TIMER & RETURN VIA R2

1001 0904736 032784 004000 r{ ¥ [ 381 04000, R4

1002 004762 00177) BEC 18

100) 004764 0912602 MOV (8P)e,R2 JRESTORE R2

1004 004766 000207 RTS rC

1083

1006 pTHIS SUBROUTINE ALLOWS A CALLER SPECIFIED DELAY (UP TO 68SMS,)

1007 pCALL: MOV DELAY TIME,DELTIN sLOAD DELAY TINE (1IN US)

1000 ’ JSR PC,DELAYY

1009 004770 0037¢7 174120 DELAYV) TsT DELTINM BRANCH 1F 0 DELAY

1090 004774 00141) BEQ 3¢

1091 004776 004767 177392 JBR PC, TINON JTURRE TIMER ON

1092 005002 010246 MoV R2,=(8P) JBAVE R2 ON THE BTACK

1093 083004 012702 0030314 Moy $28,R2 18ET RETURN ADDRESS FROM TINER

1094 003010 181

1093 0030310 P0016) 004444 JMP TIMER(R]) $GO TO TIMER & RETURN VIA R2

1006 005014 023704 001114 an CHp OODELTIN,R¢

1097 003020 10117) BHI 18

1098 003022 612602 NOY (BP)e,R2 JRESTORL R2

1099 003024 000D s RTS [ 49

1100

1101 +8DTTL DIVIDE SUBROUTINE

1102 p)THIS SUBROUTINE DIVIDES A DOUBLE PRECISION ¢ AND RETURNS THE RESULT <T1{

110) 770 THE CALLER ON THE STACK, BOTH DIVIDEND & DIVISOR MUST pEL POSITIVE,

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

1108 . ' “ny g¥ " *® eVAUTPTIAAWS MAYTE B




DITUD=C TMG2 DRIVE FUNCTION TINER

DITUDC,PIY

1106
1107
1100
1109
1110
1111
1133
111}
1114
1118
1116
1117
1110
1119
1130
1131
1122
1123
1124
1138
1126
1127
1120
1129
1130
1134
1132
113}
1134

005026
0080130
8035034
08040
0085044
905030
005032
005054
003056
00584690
008062
005064
005866
008070
005072
003074
008076
003100
008402
005106
005112

DIVIDE SUBROUTINE

003046
012746
016601
816600
016602
008402
000241
000403
006100
01008)
06020)
10)001
010300
006101
00s316
001370
0038726
0038726
010166
010066
012616

00002}
000032
000040
000006

000006
000004

MACYS: 27(732) 10«MARTS® 13106 PACGE 28

!

]

s RETURN
)

!
pNOTER

DIVIDE:,

MOV $DIVIBOR,=(8P)

JSR pC,DIVIDE

(SP)SREMAINDER ON STACK

2(8P)sQUOTIENT

THIS BUBROUTINE DESTROYS PREVIOUS CONTENTS OF RO,Ri,R2 & R,
CLR -(8P) pSAVE LOC FOR BIGNg

MOV 017,,°(8P) 18ET ITERATION COUNT

MOV 12(8P), R} $GET LK DIVIDEND

nOv 10(8P), RO jGET NgH DIVIDEND

MoV 6(8P),R2 )GET DIVISOR

NEGC R2 JNEGATE DIVISOR

CLe JCLEAR °C* B1T IN PN

BR a

ROL Re JROTATE W8N DIVIDEND

MOV RO,R) JSAVE IN R)

ADD R2,R) JSUBTRACT DIVISOR FRON MgN DIVIDEND
8CC as JORANCH IF DIVIOEND > DIVISOR
Mov RI, RO JSAVE RENAINDER IN Rp

ROL 3 JROTATE L8N DIVIDEND

1] 19 €12 sDECRENENT ITERATION COUNY
sug 16

78T (8P)e 1POP ITERATION COUNTER

78T (8P)e s POP 8ICGN CORRECTION

mov R1,0(8P) JPUSN RENAINDER ON BTACK
MOV RO, 4(OP) $PUSH QUOTIENT ONTO BTACK
MOV (BP) e, (8P)

Ky
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DITUD«C TM@2 DRIVE FUNCTION TIMER

DEYUDC, P11

1138
1136
1137
1130
11)9
1140
1141
1142
1143
1144
11489
1146
1147
1140
1149
1150
1181
1182
1193
1184
1198
1186
1187
1198
1199
1168
1161
1162
116)
116¢
1169
1166
1167
1169
1169
1170
1171
1172
117}
1174
1179
1176
177
1178
1179
1100
1108
13102
118’
110
1108
11906
1107
1108
1199
1190

908116
008324
203132
908134
008140
008142

808144
008132
8035160
008164
008170
008172

005174
005202
0032390
005212
008216
008222
003230

003232
095234
005216
005242
0035244
995290
005252
008256
003260
008266
095270
903274
003309
008304
005306
098312
993314
008320
908322

DIVIDE SUBROUTINE

000287

113768
93274S
00100)
004767
000262
000207

113768
113768
832768
801001
000262
000207

012763
113768
908046
113716
812663
052768
000207

005027
000000
108768
100406
008267
901372
000004
000429
932768
001418
000004
000004
04767
102412
004767
905219
004767
000404

032745 840000

081004
040000

000034

801004
081008
003000

000040
0831084

001003

000042
177764
014273
002000
213330
013686
0000132
000166

177712

NACYIL 27(732)

RTS8

+S07TL DORIVE SUBROUTINES

§0eNARCY$

"’

13108 PAGE 2¢

1SUBROUTINE T0 CNECK IF DRIVE 13 AVAILABLE

ILOAD DRIVE ¢
sCHECK IF TAPE UNIT

1882 °V’ TO IND ROY AVAIL
IRETURN

JPASS DRIVE o VIA DRYNUN
JPASS SLAVE 0 VIA SLVNUM
JCALL SUBROUT.MNE

1LOAD DRIVE ¢

1AuD SLAYVE ¢

§BRANCH IF SLAVE PRESENT

p8ET °V°’ TO INDICATE NO sLAVE

sLOAD SLAVE ¢ INTO IC REG

JCLEAR WALIT TINER
JWAIT FOR READY TO0 BET

JINCREMENT WAIY TINER

ISRANCH IF TINE MAS NOT EXPIRED
STYPE °TINE CXPIRED WAITING FOR RDY®
s TAKE ERROR EXIT

JCHECK FOR ZND OF TAPE

JBRANCH IF N0 EOT

sTYPE °END OF TAPE’
JREWIND glLavE

sBRANCN IF ERROR ON RENIND
SJNRITE A RECORD

)8LT °GO’ 91T

IWAIT FOR READY

S TAKE ERROR EXIT

sCALLs MNOVD DRIVES ,DRYNUN
’ JBR PC,ORVAVA
$RETURN) *C? BIT SET IF NOT AVAILABLE
000010 DRYAVAS NOVD OODRYNUN,CR2(RS)
000026 [ 3¢9 OTAP,DT(RS)
[ ]] 1 10
JBR PC,RNINIT
(14
108 RS [ .
pSBUBROUTINE TO CHECK IF TUL6 SLAVE I8 AVAILABLE pOR TL8?
pCALLs NOVE ORIVE ¢,000RYNUN
’ NOVD SLAVE ¢,0038LVNUN
’ JSR PC,BLYAVA
000010 @gLYAVALI RKOYVD OIDRVYNUN,CS2(RS)
0000)2 nove OO8LYNUN,TC(RS)
000026 81T S8PR,DT(RNS)
Y] 1 18
14}
101 RTS8 4
JSUBROUTINE TO INITIALIZE RH CONTROLLER
JCALLS JBR PC,RNINIT
000030 RNINIT; MOV 040,C82(RS)
000019 nove OIDRYNUN,C82(RS)
CLR o(8P)
NOVD oo8LYNUN, (8P)
NOY (8P)e, IC(RS)
000032 [ 3¢} SNORNIS,TC(RS)
RTS8 (Y
sSUBROUTINE TO WAIT FOR DRIVE READY (DRY)
WAITRDYICLA (PCle
WAITTING ,WORD o
101 T6T0 D8(Ry)
[ 1)¢ ae
INC WAITTIN
BNE 1¢
TYPE,Z,TINEXP
BR L 1]
000012 201 It oEOT,D8(RS)
BEQ 30
TYPE, N NAM
TYPEL, N, 2OT
JSR PC, JREWIND
BVSE 1 1] ]
JSR PCLUWRITE
INC (RS)
JBR PC,WAITRDY
DR %
000012 _ )9 nve “T T mermen

Ly
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DITUDC TNO®2 DRIVE FUNCTION TIMER
OITUDC, P11 DRIVE SUBROUTINES

1191 003330 @eidet
1192 003332 6000362
1193 00333¢ O0e2M
1194

-9
’

NACY11 27(732)

B8EQ
114}
RTS8

10enAReT§

1000
pC

13186 PAGE 27




DITUD=C TM22 DRIVE FUNCTION TIMER
DETUDC P11 ORIVE SUBROUTINES

1198
1196

MACYL11 27(732) 10«MARe76 13106 PAGE 20

JSUBROUTINE TO REWIND A UNIT (DRIVE/SLAVE COMBINATION)
1CALL MOVvVe ORIVE #,08DRVYNUM

SEQ 20%)

AS



O 6 & & & & & o & o o o o o o o oo o o o o o

DITUDeC TN®2 DRIVE FUNCTION TIMER NACYS§ 27(7)2) 10eMAReT¢ 13106 PAGE 29 SEQ 0054
DITUDC P11 ORIVE SUBROUTINES

1197 ' MOVE  SLAVE o, 088LVNUN

1199 ’ JaR PC, LREWIND

1199 1SUBROUTINE RETURNS TO CALLER WITH SELECTED SLAVE AT ’B0T’, & °V’ 3T IF

1200 sAN ERROR OCCURS,

1201

1202 005336 004767 177633 JREVIND $ JBR PC,RNINIT JINITIALIZE CONTROLLER




DITUD=C TMO2 DRIVE FUNCTION TINER
ORIVE SUBROUTINES

DLTUDC, P11}

120)
1204
1203
1206
1207
1200
1209
1319
1211
1212
121)
1214
12189
1216
1217
1210
1219
1220
13221
1222
1223
1224
1228
1326
1227
1238
1229
12)0
1233
1232
12))
1234
1318
1236
1237
1230
1239
1240
1241
1342
124)
1244
1249
1246
1247
1240
1249
1250
1351
13%2
1293
1354
1398
1296
1297
1298

003342
003346
003330
00351332
003334
003356
003360
003366
008370
005376
003400

003402
003410
005412
003414
008416

005420
005424
005426
003430
003412
005434

003436
005442
003444
0035446
903430
008432

003434
003460
003462
005464
003466
005470

0035472
005500
003504
005510

ges8s12

00434?
800000
800000
000000
go000¢
003219
032768
8010038
932768
001006
000767

032748
0011374
000401
000262
000207

004367
913700
177600
177400
000060
000207

0043)7
815700
177600
177400
000070
000207

004307
#16)00
177600
177400
000076
000207

012768
012718
004767
0002897

004767

(LTIl ]

903334

000074

1717117
0000)1
177%22

177702

000012
008012

000012

13106 PAGE )0

G0 TO TM COMMAND SUBROUTINE
1BUS ADDRESS (NOT USED)
JWORD COUNT (NOT UBED)
JFRANE COUNT (NOT USED)
JRENIND COMMAND

J8ET °GO° p1T

JBRANCH IF °DOT° 887

sCHECK ERROR 81T
JBRANCH IF ERROR BIT SET

JWALIT FOR TAPE MOTION TO BT0P

1GO TO TH COMMAND BUBROUTINE
10US ADDRESS

JWORD COoume

IPRANE COUNT

JWRITE FORWARD COMMAND

tADDRESS OF READ BUFFER

12°8 COMPLEMENT OF WORD COUNT
12°8 CONPLEMENT QOF FRANE COUNT
JREAD FORWARD COMMAND

sADDRESS OF READ REVERSE BUFFER
$2°8 COMPLEMENT OF WORD COUNT
12°8 COMPLEMENT OF FRANL COUNT
JREAD REVERSE COMMAND

MACYS1 27(732) 18eMAReTS
JSR R), THCND
+YORD ]
+WORD o
+WORD [ ]
+WORD RWD
InC (R§)

10 BIT ¢00T,08(NS)
BNE a
pIT OCRR,DE(RSE)
BNE 99
bR 10

r{ Y 8T oPIP,D8(RS)
(1] 3 ry
BR 1000

1 21T 14

10088 RTS8 [ 1

JSUBROUTINE 70 WRITE 2356, WORD RECORD

1CALLY JBR PC,WRITE

WRITE! JBR RY, THCNHMD
+WORD wTBUur
+WORD WRDCNT
+MORD PRMCNT
+WORD wFwd
RTS rC

JBUBROUTINE TO READ A 256, WORD RECORD,

ICALLY JBR PCL,READ

READ) JOR RI,00THCHD
JWORD  RDBUP
+WORD WRDCNT
+WORD FRMCNT
+WORD ROF WD
RTS8 | [

JSUBROUTINE TO INITIATE READ REVERSE COMMAND

)CALLY JBR PC,REVRD

’

REVRD: JSR R3, TMCHD
+YORD  RDBUFe¢286,
+HORD WRDCNT
+WORD FRMCNT
+WORD ROREY
RTS PC

pSUBROUTINE TO SPACE FORWARD § RECORD

FuDBPCs MOV
Mov
JBR
RTS8

0e1,FC(NS)

08PCrYDe1, (RS)

PC,UAITRDY
rC

JLOAD RECORD COUNMT
JLOAD COMMAND
JWAIT FOR READY
JRETURN

SBUBROUTINE TO WRITE A RECORD AND BACK SPACE OVER TNE RECORD,
A vy 9P 8PvAAANR a . S ————

WRT ,BF:s Tev

Nt wevTeP

SEQ 0059

s



DITUD=C TMO2 ORIVE FUNCTION TIMER

DITUDC,P1

1339
1260
126}
1262
126)
1264
1263
1266
1267
1268
1269
1270
1211
1272
127)
1274
1278
1276
1277
127¢
1279
1200
1208
12602
1283
1384
1208
1286
1207
1200
1209
1290
1291
1292
129)
1294
1298
1296
1297
1290
1299
1300
1301
1302
130)
1304
1308
1306
1397
1300
1399
1310
1311
112
13193
1314

003316
0038326
003524
0058326
008534
003540
008344
005346
0053832

0039534
003560
0053564
093S7¢
003572

005374
803600
003604
003606
808610
003612
003614
005616
003622
003626
003630
003634
005636
003642
003646
003430
003684
005636
005660
005662
005664
8035670
005674
005676
003702
003706
003712
003744
008716
008722

ORIVE SUBROUTINES

8035218
004767
103412
012768
012718
004767
102402
004747
000207

012363
012368
0123683
012318
00020)

01650)
012703
00030)
00600)
00600}
00600;
00600)
04270)
#3270)
1103214
#1638)
00030)
042703
052703
110321
91630)
00600)
00600)
00600)
80608)
84270)
032703
11032t
91650)
84270)
03270)
110321
105011
(] ]]]
000207

177506
1777
0000))
177466

177166

000004
008002
008006

800030
001144

1777¢0
000260

177760
000368

177760
008260

1717760
000260

001144

MACYIL 27(732) 0eMARTG 13:100

18ET °GO° BIT

s LOAD RECORD COUNT
pLOAD CONNAND

IWAIT FOR TAPL MOTION TO ST0P

WORD COUNT (2°8 COMPLENMENT)

COMPLEMENT)

sLOAD BUs ADORESS
s LOAD WORD COUNT
sLOAD FRANE COUNT
PLOAD CONMAND
fRETURN

sGET FIRST DIGIT

yFILL FIRST DIGIT

JGET BECOND DIGIT

sGET THIRD DIGIT

16ET FrovnTn 0308%
1TYPE SBAIAL NUIDOR

InC (R§)
JBR PC,WAITRDY
ave F{
nov 0e1,FC(RS)
MOY 08PCREYeL,(RS)
JoR PCL,UAITRDY
Ve 2
i JOR PC,OELAY
ass RTS8 rC
JSUBROUTINE TO LOAD A COMMAND
JCALLY JBR RI, THCHD
' +WORD BUS ADDRESS
] +%ORD
] +WORD FRAME COUNT (2°8
] +WORD COMMAND
THCHDs MOV (R))e,;BA(RS)
NOY (RI) e, NC(RS)
MOY {R3)e,FC(RS)
NOY (R3)e, (RS)
RTS R)
fSUBROUTINE TO PRINT TU16 SERIAL NUMBER
FJBR PC, NPT
NPT MOV SN(RS),R)
MOY $0DIGITS, R}
SWHAD r)
ROR R
ROR R
ROR R)
ROR R3
[ §( 0177760,R)
[ 3¢} 02608,R)
MOVD RI,(RY)e
NOY SN(R3),R)
SUAD R)
BIC 0177760,R)
[ 3¢ ] ¢260,R)
nove RI,(RL)e
MOV SN(RS),R)
ROR R}
ROR R}
ROR R)
ROR Rr)
8I1C ¢177760,R)
BIs 0260,R)
MOVD R3,(R1)e
MOV SN(R§),R)
BIC 0177760,R)
B1s 0260,R)
MOV RI,(R1)e
CLRD (Ry)
TYPE,0DICGITS
RTe L

D5
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D1TUD=C TMO2 DRIVE FUNCTION TIMER
DRIVE SUBROUTINES

CITUDC, P11

1318
1316
1317
13186
1319
1320
1321
1322
1323
1324
1328
1326
1327
1328
1329
1330
1301
1332
130
1334
1338
1336
1337
1330
1339
1340
1341
1342
134)
1344
1343
1346
1347
1340
1349
1350
1381
1382
138)
1384

005724

008730
003734
005740
003746
908734
003736
008760
008762
003770
008774
006000
006006
000050
006014
906020
006024
006030
006034
006040
006046
006084
006060
006064
006070
006074
s06100
006104
006112

012706

813746
8313746
012737
02271
081402
000404
022626
812767
012617
0126137
022737
0010032
004767
j030)?
105037
105037
105037
105067
01277
012737
0090)7
000004
000004
000004
004767
004767
013713
013708

000261
008713
10300}
000004
000679
912737

000006
000004
005760
17771717

000176
000004
000006
000176

174014
001134
0011214
001122
00112}
173070
000000
000002
001264
001374
013330
01337
178374
175134
801116
001010

013718
0903630

000004
173024

173010

081000

900004

000004

NACYLS 27(7)2)

INIT:
SUSWR;

6481

a8

o8BTTL PROGRAN INITIALIZATION

10=RAR=TS 13106 PAGE )2 8EQ 008"

§8ET STACK PTR
JBAVE VECTORS

p8ET UP FOR TINEOUT
IREFERENCE MARDWARE BNITCH REGISTER

1ADJUST STACK
pPOINT TO SOFTWARE BWITCH RIG
JRESTORE VECTORS

gCLEAR PROGRAM TLAG
JCLEAR ITERATION COUNT
18ET TEST 0 O

sCLEAR ERROR FLAG
pCLEAR ASK FLAG

JCHECK IF °LP° 18 AVAILABLE

17YPE TITLE

PASK USER 70 TYPL CONT BASE ADRS
)GET USER INPUT

SCONVERT ASCII TO OCTAL

1 8ET NEW ADORESS

JROUTINE TO CHECK 1IF CONTROLLER (RMii) IS AVAILAABLE

MOV SSTKPTR, 8P

MOV 006,=(8P)

NOYV 004,~(8P)

nov 0648,004

cup 81 ,08¥R

(14-] (][]

BR (¥

Cup (8P) s (8P)e

MOV 0BVNREG, BNR

MOV (8P)*,004

MOV (BP)e, 000

of ] 4 SSNREG, 008UR
BNE 64e

JBR PCL,CNTLY

CLRB PIPRGILG

CLRMD o0XITICNT

CLRD OSTBTNUN

CLRD SILRFLG

CLRD ASFLG

Moy SERRVEC+2,00ERAVEC
MoV IRTI,00ERRVEC)
CLR o0 INBUrF
TYPE,CRLY

TYPE, M NAN

TYPE, 1 .,REG

JBR PC,, INPUT

JOR PC,CNVTAD

Hov GSOCTALS,00TNBASE
NOV GOTNBASE, RS

sEC

87T (RS)

[ Jo{ o (1}

TYPE,L ,NCON

BR INIT

MoV SERRTRP, 0ERRVEC

1SET °C’ 1IN Paw
JBRANCH IF CONTROLLER AVAIL

s8ET ERROR TRAP VECTOR

ES
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® DITUDeC THO2 ORIVE FUNCTION TINER MACYSS 27(732) 1310<MAReT® 12106 PAGL )) 820 0089
° DITUDC,PiY PROGRAN INITIALIZATION
@ 1388 JROUTINE TO GET TNO2 DRIVES USER DESIRES TO TEST
1356 0061¢0 103017 00112} ORIVES: CLRD OIERFLG JCLEAR ERROR FLAG
1387 006146 0612701 001154 KoV eORVEIBL, MY sMARK ALL DRIVES Ag NOT 70
) 1330 006130 012700 000004 nov o4, R0 )0C TESTED, A ‘0’ INDICATES
1399 006134 003021 183 CLR (Ri)e pTNAT A DRIVE 18 NO? T0 BE
1360 000186 003100 oEC Ro ) TESTED
o 1361 006160 0011378 (1] 3 18
1362 006162 000004 01)44) TYPE,1,DRVS
1363 000166 0604767 173302 JER C, INPUT 1GET USER INPUT
o 1364 006172 012700 001264 MOV oINBUF, RO
1363 006176 122710 00010} cups 0°A, (R8) JAR °A° SPRCIFIES ALY
1366 006202 00101) BNE 38 )ORIVES 1O BE TESTED
® 1367 008204 110667 172714 MOVS 8P, PRGFLG )8ET FLAG TO IND ALL DRIVES
1368 006210 012701 0011%¢ NOv SDRYTOL, R} INARK ALL DRIVES T0 BE TEITED
1369 006214 012700 000004 Mov 4, R0 tA e1’ TNDICATES THAT A DRIVE
® 170 9006220 013721 17777V an NOY el,(R1)e 118 T0 BE TESTED
1371 006224 6083300 oec Ro
1372 006226 001374 (114 rl
o 1373 006238 008417 BR CHKDRY $GO CHECK DRIVE AVAILABILIZY
1374
1379 JGET USER SELECTED DRIVES AND MARK EACH DRIVE SELECTED TO BE TESTED
® 1376 006232 122710 000018 ] ¥ cupd ICR, (RS)
1377 006236 001414 (14 CHKDRY
1378 006240 121027 000034 cnre (RO),0°, pCHECK IP °COMNMAC
| 1 @ 1379 006344 001001 BNE 4
1300 006246 103720 7879 (RO)e 18TEP PTR PAST °COMMA’
1381 006239 112001 481 KOVe (RO) e, Y
o 1302 006332 042701 177770 81C $177770,R}
1383 006236 112761 177777 001184 HOVD $=31,DRVTBL(R})
1304 006264 0002400 NopP
® 1383 006266 000741 BR ]
1306
1307 JASCERTAIN THMAT DRIVES (TMP2°8) SPECIFIEZD ARE AVAILABLE
o 1308 006270 003000 CHKDRY: CLR Ro ')A 871 INDICATES THAT THE
1309 006272 103760 001134 169 1878 DRVIBL(RS) JORIVE I8 NOT/18 TO Bk TESTED
1390 00627¢ 001008 BNE 3 ] )
® 1391 006300 003200 28 INC Ro
1392 006302 122700 o000d)e Cupd e0,,R0
139) 6006)06 001)7% BNE 18
® 139¢ 000310 000421 BR 4
1398 006312 110037 001004 s Hove RO, 00DRVNUN
139¢ 006316 004717 095116 JSR PC,00DRVAYVA JCHEICK IF AVAILABDLE
o 1397 006322 102366 ave rl 1°V? BIT SCT INDICATES NOT AVAIL
1390 006324 000804 013762 TYPE,E ,NORY
1399 006330 1160)7 001132 014014 MOVD DIGTAB(RS),00L NAVA 18ET DRIVE o IN NESSAGE
® 1400 0063136 000004 014014 TYPE,E,NAVA
1401 006342 110637 00112) MOV 8P, 00ERTFLG 18ET °ERROR’ FLAG
1402 006346 103000 001154 CLRO DRVTIBL(RS) §MARK DRIVE UNAVAILABLE
) 1403 000352 000752 bR a JICHECK NEXT DRIVE
1404 006334 103737 00112 489 7878 OOERILG 1GO GET SLAVES IF NO ERROR
1408 006160 00140) (194"} SLAVES
) 1406 006362 103717 001124 T8TH OOPRGILG 1ASK USER TO RETYPL DRIVES IF
1407 006366 001664 14" DRIVES P°ALL® NOT SPECIFILD ;D
1400
® 1409 JROUTINE TO GET SLAVES (TU16°8) USER DESIRES 10 TC8T

1450 006370 _1030)1_ 00112) - AVES: rY e LLL ] —ALLEAR AFSangg Pr 0@ .. W .
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DITUD«C TNO2 DRIVE FUNCTION TINER
DITUDC, P11

1441
1412
141)
1414
1418
1416
1417
1418
1419
1420
1421
1422
142}
1424
1438
1426
1427
1420
1429
1430
1431
1432
1433
1434
148
1436
1437
1438
1439
1440
14414
1442
1443
1444
1445
1440
1447
1448
1449
1450
1481
1432
1493
1454
§145%
1496
1497
1450
1489
1460
1461
1462
146)
1464
1468
1466

006374
006400
006404
906406
006410
006412
006414
006420
006424
006426
006412
006434
986440
006442

006444
0064350
006432
006436
006464
084470
006474
0063500
006504
(1] ])
006812
906316
006322
006526
004830
806512
006336

006340
906344
9068546
0068352
006534
0063356
006560
006364
0063566
006372

006874
096376
0064600
006604
006610
006612
006614
006420
006624
906626

I ey

PROGRAN INITIALIBATION

012704
812700
0080121
808300
901378
ses00e
0127014
108760
001007
062701
005200
122700
001367
0004354

10377
801020
110067
116017
000004
8904767
01270)
122710
891618
110637
81270}
012700
#12721
003300
801374
109707
091016

12271)
001730
121327
#1001
105723
112384
042704
860104
112714
000762

003000
00300}
012702
108760
001007
098200
062702
922700
005367
09043 ¢

M.

001164
s00840

801164
001184

172326
0011)2
013308
175000
001244
000101
001124

091164

000040
117 1M

991124

0800354

17777
17177

001164
0011%¢

000040
000010

913324

NACYSL 27(732)

102

a
)e,

10

1ASCERTAIN THAT

CHKaLV: CLR

1s0
as

INARK ALL SLAVES (64,) AS NOT
170 BE TESTED,A 9 INDICATES TNAT
7A DRIVE’S SLAVE I8 NOT T0 BB
)TESTED

RO = DRIVE ¢ FOR SLAVES

tRs POINTS TO DRIVE’S SLAVE

$IF DRIVE Is 10 BE TESTED

160 T0 48 OTHERNISE

18TEP SLAVE PRTR T0 NEXT DRIVE’S
t8LAVES AND INCRENENT DRIVE ¢
JCHECK ALL DRIVES

JAND WMNEN ALL DRIVES CHECKED
160 CNECK SLAVE AVAILABILITYX

JORANCH IF UBSER BELECTED ALL
JORIVES

pGET ORIVE ¢

IPREPARE USER ACTION MESSAGE

1GET USER INPUT

)SET PTR TO USER INPU?
IBRANCH IF USER DOES NOT WANT
1°ALL® BLAVES

18ET °ALL’® INDICATOR

IRARK ALL SLAVES POR ALL
1ORIVES A8 TO BEK TEB8TLD

IBRANCH IF ALL wAS BELECTED

1GET USER SELECTED SLAVES FOR
1ORIVE
18TEP PTR PAST °COMMA’

JAND MARK SELECED SLAVE
1AS T0 BE TESTED

SLAVES (TU16°8) BSELECTED ARE AVAILABLE

10=aMARCTYS
nov S8LVIBL,RY
nov 032.,R0
CLR (R1)e
DEC Re
[ 1] 10
CLR [ ] ]
nov eBLVTOL, R}
b 3 { DRYTBL(RO)
1 1.1 4 48
ADD $0,,R1
INC R
(of 1 4] 08,, R0
BNE a8
R CHKSLY
T8TH P0PRGILG
BNE ]
NOVe R, DRVNUN
novse D!thl(li)..OI,Dlv
TYPE, I 8LVS
JOR rC, . I1NPUT
Mov SINBUr,R)
cupd 0%p,(RSD)
INE 78
NOVD 8P, 08PRGFLG
nov PBLVTBL, N}
MOY 0)3,0R0
nov 0°i,(Ri)e
DEC ne
(1] ¢ (1]
7878 IPRGPLG
[ 1] 4 CHKSLY
CHpe eCR,(RI)
[ 14-] 3
cnurd (R3),0°,
Ng o
7870 (R3)e
MOVD (RI)e, R4
[ §{+ 0177770, R4
ADD Ri,Re
MOV se1,(R4)
[ ] ] 7¢

ne
CLRh |}
novy OSLVTBL,R2
7878 DRVIBL(RS)
BNE 3
InC RO
ADD 08, ,R2
cn' ...Ol.
BNE 10
SR 78

IR0 WILL CONTAIN THE DRIVL o
JAND Ry THE BLAVE ¢

$8CT PTR 10 BLAVE TABLE

JBRANCH IF DRIVE SELECTED

76 AVAILABLE FOR TEa?

S INCREMENT ORIVE o

$STEP SLAVE PTR TO NEXT DRIVE’S
)SLAVES, BRANCH TO 1g IF WOT ALL
JDRIVES CWECKED OTHERWISE EXIT

G5



DITUDeC TMS2 DRIVE FUNCTION TIMER NACYL11 27(732) 18«MAR=Y6 13106 PAGE 38 8KQ 0060

B st

(o

0ITUDC, P PROGRAN INITIALIZATION
1467 006630 003001 18 CLR RS 18T SLAVE 0 O
1460 000632 108712 46 1870 (R2) ISRARCH IF DRIVE’S SLAVE 18 8EL-
1469 0006634 001006 Nk (1 ECTED FOR TEaT
1470 006036 003204 80 Inc Ry I INCRERENT SLAVE ¢
1471 006640 0085202 InC R2 )8TEP PTR T0 NEXT SLAVE
1472 0060642 022701 000010 (o] 00,,R} G0 TO 46 IF ALL SLAVES NOT
1473 006646 00137} oNE (1] )CHECKED
1474 000050 000700 BR r JOTUERVUISE GO TO 28 ADOVE
1478
1476 0066852 1100)7 001004 (1] MOVD RO, 90DRVYNUN $PASS DRIVE & SLAVE ¢
1477 006686 110117 001008 NOVYe R1,008LYNUN
1470 006662 084717 008144 JBR PC,008LVAVA JAND CHECK IF AVAILABLE
1479 000666 10236) ave 1 1 1°V° B1T SET ON RETURN INDe
1480 006870 116017 001132 014004 nove DIGTAB(RO),08L,DRY $ICATES ERROR, PREPARE ERROR
1401 0060676 116137 001132 014018 MOYS DIGTAB(RL),00C,NAVA INESSAGE
1402 006704 000004 011776 TYPE,E, NBLY
1403 006710 110617 00112) NOVS 8P, 00ERFLG $8ET ERROR INDICATOR
1484 006714 108012 CLRS (R2) JCLEAR SLAVE TABLE ENTRY
IC:' 006716 000747 BR ] JCET NEXT SLAVE
1406
1407 006720 108737 00112) 103 7878 0IERFLG JBRANCH IF NO ERROR
1400 006724 00140) L 14] 1000
1409 006726 109717 001124 T8TH OIPRGILG sBRANCH IF NOT °ALL’
1490 0006732 001616 1 19°] SLAVES sASK USER TO RETYPE SLAVES
1491 006734 012737 003650 000004 10081 NOY SERRTRP, SOERRYEC
1492
149) pSCAN DIVE AND SLAVE TABLE FOR DRIVE/BLAVE COMBINATION T0 PL87
1494 006742 105037 001004 CLRO OODRYNUM p8ET DRIVE AND SLAVE ¢ ¢
1498 006746 1030137 003008 CLRD S0BLVNUN
1496 004732 012737 001164 001006 MOV OSLVIOL,008LYPIR 1857 PTIR T0 SLAVE ZABLE
1497 606760 10%50)7 001128 CLRD OOUNTFND JCLEAR ‘ugNiT FOUND’ IND,
1490
1499 006764 113700 001004 BEGINI MOVD GODRYNUN, RO $GET ORIVE »
1500 0606770 113701 001008 MOVD POSLYNUM, R} JAND SLAVE ¢



DITUDeC THO2 DRIVE FUNCTIOR TIMER
D2ZTUDC, P81

1881
1502
150)
1504
1508
1506
1507
1500
1509
1810
1511
1512
1513
1514
1518
1316
1917
1310
1519
1520
1821

006774
007000
007004
807006
007030
007014
007016
0070322
007824

007030
#070)2
007034
0070)¢
007040
007044
087046
007050

9907052
007056

013702
108760
091011
005001
062702
005200
022700
001366
000117

109712
001007
0032302
9032014
1227014
001371
00500}
000761

1106137
110037

INITIALIZATION

0010046
001184

000010
000010
012732

901128
001004

RACY1S 27(732)

100

400

NOoY
7870
BNE
CLR
ADD
Inc
cup
BNE
JHp

7810
BNE
INC
INC
cCHPB
BNE
CLR
[ ] ]

HOvDe
MOVD

L JYy/

OSSLVPZR,R2
DRYIBL(RS)
3

Ri

.'.’.’

SP,00UNTIND
RO, PSDRVYNUN

13100 PAGE )¢

1GET BLAVE PIR
JORANCH IF ORIVE AVAIL T0 TES?

ICLEAR SLAVE ¢

JAND STEP PTR T0 REXT DRIVE’S
1SLAVES AND INCRENENT DRIVE ¢
IEX1T TEST IF ALL DRIVES
pCUECKED OTNERWISE CONTINUE
18CAN FOR NEX? ‘UN1T’

sORANCH IF SLAVE On DRIVE 38
IAVAILASLE THNERWISE 37CP
1PTR T0 NEXT BLAVE

) JNCRENENT SLAVE ¢

sUNTIL ALL SLAVES CHECKED
JUNEN ALL SLAVES CRECKED
188T SLAVE ¢ o

JIAND CONTINUE 8CAR

pINDICATE THAT A °UnlT’ 18 FOUND
)8ET ORIVE 3

I5




DITUD=C TNS2 DRIVE FUNCTION TIMER NACYS1 27(732) 110«MAReTé 13106 PAGE )7 80 0062
DITUDC, P11 PROGRAN INITIALIZATION

1522 #07062 118137 001008 NOVD Ri,008LYNUN 18ET BLAVE 9

l::) 087066 010237 001006 nov R2,008LVPTR 1SAVE SLAVE PIR

1324

1523 0079072 103737 06t11)0 883 7870 00ABPFLG

1526 007076 081044 BNE 76

l::: 007100 112767 600801 172022 NOYD 01,ABFLG

1

1529 007106 105017 601124 CLR 00PRGFLG sCLEAR PROGRAN INOICATOR

1530 007112 000004 013364 TYPE,1,8KEN JASK UBER IF HE wANTS T0 RUN SKEW TESTS

1931 007116 004767 174182 JSR PC, INPUT pGET USER INPUT

1532 007122 012703 0861364 oY 0INBUF,R) 1GET REPLY

1833 007126 122713 oeeeeéo CHpPd 0°0,(R}) tORANCK IFP °NO’ (0)

1534 907132 001406 BEQ (1)

1535 007134 12271) 6060861 CupPs $°1,(RJ) JCHECK IF °YES’ (1)

1536 007140 0011354 BNE ] INEITHER 80 ABK AGAIN

1537 007142 111337 001124 NOVD (R3),08PRGPLG 18ET INDICATOR

1538 087146 0004320 BR 78

1339

1540 007130 108017 001127 689 CLRD PONRIFLG JCLEAR NRTI INDICATOR

1541 007154 000004 011623 TYPE, I ,NRE pASK USER IF DRIVE °NRL° ONLY

1542 007160 004767 174110 JSR PCsINPUT IGET USER INPUT

1543 007164 012703 001264 MOV SINBDUF,R) 1GET REPLY

13544 007170 122713 000060 CMPB 0°0,(R)) )BRANCH 1IF °NO° (#)

1545 007174 001409 BEQ 7¢

1546 007176 122713 000061 CHPB #°3,(R)) pCHECK IF °YEZS8’ (1)

1547 007202 001362 BNE (1) TASK AGAIN 1f NEITHER

1540 007204 1113)7 001127 MOovVve (RI),PENRIFLG $8LT INDICATOR

1349 007210 783

1530

1981 007250 0952737 000108 3177360 TYPHDR: I8 0100,00TKS 1 8ET KEYBOARD IE BIT

1382 007216 000004 014344 TYPE,L,HDR}

1593 007222 116037 001132 014324 MOV DIGTAB(RO),00L,DRY )8ET DRIVE ¢

1954 007230 116137 001132 014836 HOVYD DIGTAB(RY),00L,8LY JAND BLAVE o

1955 007236 112737 0808071 014541 HOVD 0°9,00L,CHAN JGLY SLAVES CMANNEL TYPE

1336 007244 032763 010000 000026 BIT ¢CH?,DT(RS)

1557 007252 00140) [ 11] 16

1588 007284 112727 000047 01434} MOVD $°7,00L,CHAN tSET 7 CHANNEL

1589 007262 000004 01449 109 TYPL,L,HDR2

1560 007266 004767 176302 J8R PC,8NPT 16O PRINT BERIAL NUMBER

1561 007272 000004 014560 TYPE,L,HDR]

1562 007276 012737 0073136 001002 Mov 0T8T001,008CPADR $8ET °sCOPE’® ADDRESS FOR FiIRrsT TEST

1563 007304 010300 MoV RS, RO

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

1563 607312 01038} NOY RS, R

1566 007314 062701 000012 ADD 08, R} )R} CONTAINS ADORESS OF D8 REG

1567 007320 012703 004444 MOV $TIMER,R) #SET JUMP ADDRESS TO TINER

1560 607324 103737 0031124 T870 ®IPRGFLG IBRANCN IF NOT SKEW TZ&TS

13569 007330 001402 L] 4°) T8T00}

1870 007332 000137 012764 JMP GISKENTST

J5
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. N

1871
1872
1573
1574
13873
1376
1577
1570
1579
1580
15814
1502
1503
1504
1588
1586
1587
1500
1589
1590
1591
1592
1593
1594
1598
1596
1597
1390

1600
1604
1602
1602
1604
1608
1606
1607
1600
1609
1610
1611
1612
1613
1614
1615
1616
1617
1610
1619
1620
1624

162)
1624

1628
1626
L

007336
007344
007380

" 007354

007356
007362
007366

007370
007374
007376

007402
007406
007410
007414
007416
087420

0987422

007430 -

007434
087440
007444

007446
007452
007454

007460
007464
007466
007472

007474
007476

007300
007506
007512

007314
007516
007320

qQ:

START OF TESTS

112737
0312702
004767
102420
004767
004767
0osais

003768
100002
000163

004767
10240)
004767
0004014
104400
104000

112737
004767
012702
004767
003248

008763
100002
000163

004767
102403
004767
0004903

104400
104000

112737
004767
P03215

003740
003140¢

000001
007370
175762
176036
174766
000032
004444
175624

175066

000002
175764
007446
174750

000032
004444

$75546
175030

000003
175786

DITUDeC THO2 DRIVE FUNCTION TIMER
DITUDC,P1Y

003122

<1 ’ . . .
> . : Y e

-

HACY13 27(¢732) 10=HARe76 13506 PAGE 30

" o8DTTL OTART OF TEOTS . - ‘
?TEST 001 = WRITE FROM DOT :.
PTHI8 TEQY WILL HEASURE ACCELERATION DELAY REQUIRED T0
pHOVE THE TAPE APPROXIHATELY SEVEH (7) INCHED FORVARD :
$FROH DEAD 0TOP DEFORE OTARTING .20 TRAMBFER DAZA,

JTHIS TEST KEAOURES TIHE-FROM °GO0°03 T0 *ACCL’c0,

TOTO0Ls NOVD  #1,00T0THUH JOET TEOT 0 - -
MOV $18,R2 : 98E? RETURN PC FROH TIKER
JBR PCs yREWIND JREWIND GLAVE '
BYVS 998 sORANCH IF.ERROR ON REWIND
JBR PCoURITE $GO OETUP WRITE COMMAND
JBR pC, TIHON $TURH TINER ON -
INC  (RS) $8CT °GO¢ DIT

163 187 TCC(RS) JORARCH wHEN °ACCL’mp
BPL
9GO0 TO TIMER & RETURN VIA R2

28
" JNP TINERCRY)
283 JBR PC,HAITRDY JUAIT FOR COHMAND TO FInIsH

BvVS 998 JORANCH IF ERROR
JOR PC, TINOK pGO0 CHECK TIME
BR 1008

9981 HLT

1008s . 8COPE

JTEBT 002 = HRITE BTART ‘
JTHIS T8T MEAQURES TIME FROM °G0’si TO °ACCL’c0,
T8T0023 MOVD 02,00 T8THNUN $8LT TEBT ¢ 2
J8R PC,HRITE pIHITIATE WRITE COHMAND

MOV 016,R2 P8ET RETURH PC PROM TIHER
J8R PCy TIMON
INC (RS) 38LT °GO’ DIt
183 Tﬂz ?E(RS) JORANCH WHENW °ACCL’ap
BP |
JHP TIHER(R)) §GO 20 TIHER & RETURN VIA R2
a8 J8R PCoWAITRDY JUAIT FOR READY
BvVS 998 JORANCH IF ERROR
J8R PC,TINOK 9GO0 CHECK TIME RECORDED
BR 1008 pEXIT VIA gCopL
9981 HLT JREPORT ERROR

1008 scoPL

JTEST 003« WRITE SHUTDOWN
JTHIB TEST MEABURES TIHE FROM °FC REGaD TO °8HDN’el,

TSTO0Ys MOVD 03,00TSTHUN §8ET TESTS)
J8R PC,WRITE $INITIATE WRITE COMMAND
. {"[~ (RS) 18ET °GO* DIT
163 187 (RD) " $DRANCH WHEN WRITING PINISHED
BEQ 28 -

. DIT SERR, (R$) . JHONITOR ERROR DIT
° ~PNE AR 2., —

l‘l’ l.’
B M

]
- -,
4
: »

K5




DITUDC TwO2 DRIVE PUNCIION TINER

0sTUDC, P11

1637
1620
1629
1620
1631
1632
163}
1634
1629
1626
1637
1620
1639
1640
1641
16432
164)
1644
1648
1646
1647
1646
1649
1689
16814
1682
168)
1684
1688
1656
1687
16850
1689
1660
1661
1662
166)
1664
1668
1666
1667
1660
1669
1670
1671
1672
1673
1674
1678
1676
1677
1670
1679
1600
1681
16003

0073536

907530
007830
907834
007836
097842
087844

087888
0079834
007886
007362
007864
007866

007370
007876
087602

907604
907606
007640
0076134
907616

087620
007624
007626
907632
907634

007636
907636
007642
097644
907439
0076832

007686
007662
007664
007670

087672
907674

007676
097704
007710
907712
AT

START OF TE8TS

ss0?72

84747
910702
932741t
001002
00016)

0904767
10240)
084767
000401
104400
104000

112797
894767
008318

005710
901404
932714
001036
090772

8327114
001064
8327114
081017
000774

094767
010702
032718
091402
50016)

004767
10240
84767
900401}

104400
104000

112707
094767
103423
804767

012702

174620
000020
004444
178456
174720

000004
178646

040000

008020
040000

174842
000020
004444
178380
174612

000008
178426

178820
007739

(1]

JSR
nov
(3 &4
BNk
JKP

JSR
BVS
JSR
BR
HLT
scort

NACYLL 27(732) 10<RAReY6 12106 PAGE )Y

16

PC, TINON JTURN TINER ON

o TL) ] JLOAD RETURK PC FRON TINER
:lb!l.(ll) JBRANCH WMEN DS <SDWN> SET8
s

TIMNER(R)) 0G0 T0 TINER & RETURN VIA R2

Pﬁ,ll!!lﬂ! IWAIT FOR READY

L L

:g;:INOK 9GO0 CHECK TINE RECORDED

1TEST 664 o WRITE SETTILEDOWN
1TH1S TEST MEASURES TINE FROMN °SUDR’si T0 ‘SNDN‘’sl,
$01122 T8T004: NOVD

JOR
{4

707
[ 1]
28
BRE
R

[ 2§14
ang
(23
sNg
L]

JOR
nov
It
Ll
Jup

JOR
ave
JOR
BR

HLT
scort

04,0078TNUN
PCLURITE
(RS) 88T °60° B31?
;:l’ ORANCH wiBHd WRITING PINISHED
SERR, (R1) sCNECK BRROR BIT
2] )
Y
;lﬂllo(ll, pUAIT FOR ASSERTION OF *sDWa’
[
OERR, (R}) INONITOR ERROR 81T
996
 { ]
»C, 2100 §TURE TINER ON
?CHRe 88T RETURE PC FPRON TINER
::."a(l‘) sORANCH wNEN SUDN CLEARS
TINER(R)Y) 160 T0 TINER & RETURN VIA R2
:$0'l!'ID' JHWAIT FOR READY
[ ]
?C, TINOK
1008

$TEST 003 = READ FROM BOT
§JTH1IS TEST NEASURES TIME FROM °GO°=i TO °ACCL’s®,
001122 1T8T008: NOVD

JOR
ave
JER

“Ay

83,00T3TNUN 18LT TEST 03

PC, JAENIND JRENIND glAvVE

9 IBRANCN IF ERROR ON RENIND
PC,READ

ala =9 PEPREY S. - ~"e eeAM BPwew

LS




i

‘ [ _ il_—7i; ® ¢ ¢ 6 ¢ & &6 ¢ & o & o o o ©o o o o O

DLTUD=C TNOZ DRIVE FUNCTION TIMER

DETUDC,P1 Y

1603
1604
1608
1606
1607
1608
1609
1690
1691
1692
169)
1694
1698
1696
1697
1690
1699
1700
1704
1702
170}
1704
1708
1706
1707
1700
1709
1710
1711
1712
1713
1714
1719
1716
17117
1710
1719
1720
1721
1722
1723
1734
1728
1726
1737
1720
1729
1739
1734
1732
173}
1734
1738
1736
1137
173

001722
007726

007730
007734
007736

007742
007746
007780
007784

007736
007760

007762
007770
807774
007776
010002
010086
010012

910014
010020
010022

810026
010032
010034
010040

810042
010044

010846
0100354
010060
010062
010866

016070
010074
018076
010102
010104

810106
010106
010112
910114
010120

START OF TLsTs

004767
008219

003743
100002
09016)

004767
10240)
004767
000481

104400
104000

1137137
904767
102422
094767
012702
804767
9035213

093768
190002
80016)

004767
102493
804767
00040}

184408
104000

1127137
004767
102430
004767
0035213

022710
091404
83271}
fei1017
00077}

904767
0107832

933744
| AR} |

174426

000032
004444
1785264
174526

000004
178916

179434
010014
174342
000032
004444
175200

174442

000007
1715432

178380

174242
000020

901122

091122

MACY11 27(732)

JBR
INC

183 7T
BPL
Jup

a8 JSR
ave
JOR
BR

9981 LT
1008 scort

j10NAR=TS 13106 PAGE 40

PC, TINON
(RS)

TC(RS)
r
TINER(R))

PCLUAITRDY
1 2] ]

PC, TINOK
1008

)TEST 006 = READ START

$THIS TEST NEASURES TINE FPROM °CO°s) 20

T8T0068 NOVD
JER
Vs
JOR
Hoy
JSR
INC

160 787
BPL
Jup

r{ I JOR
ave
JOR
BR

2901 HLT
1008 scort

06,0073TNUN
'c' ..’..‘
998

PCLREAD
10,2
pC,TI1H0N
(RS)

TC(RS)
a8
TINER(R))

PCL,UAITRDY
99

PC, TINOK
1000

1TEST 807 = READ SHUTDOWN
JTHIS TEST MEASURES TIME FROM °FC REG’SFRANE COUNT TO °gwDN°sei,

T8T007s NOVE
JSR
ave
JSR
INC

18 cup
Lo
8IT
( 1]4
B8R

r{]
JSR
nov
81T

pve

67,00TETINUN
’c' ..,..“
998

PC,READ
(RS)

0=FRNCNT, (R9)
20

OCRR, (RY)

s

18

PC,TINON
PC,R2
8DNN, (R})

‘e .

sTURN TINER ON
J8LT *GO’ 81T

JDRANCH wNEN °ACCL’ RESETS
960 30 TINER § RETURE VIA R2

JWAIT FOR READY
JORANCH IF ERROR
JCHECK RECORDED TINMNE

ACCL 08,
18ET TEST 06
JURITE A RECORD ¢ BACK SPACE

$8ET RETURN PC FRONM TINER
pTURN TINER ON
18T GO’ pIT

JORANCH WHEN °ACCL’® RESETS
7G0 70 TINER & RETURN VIA R2

)8ET TE8T 07
JWRITE A RECORD & BACK SPACE
JORANCH IF Z.ROR

18ET GO’ PIT

JWAIT FOR PRANE COUNT 70
98 ¢ OF FRAMES WRITTEN
§MONITOR ERROR BIT

JTURN TIMER ON
$8ET RETURN PC FRON TINER
sORANCH wHMEN SDWN SETS

m>



DZTUD=C TM@2 DRIVE FUNCTION TIMER MACY11 27(732) 10<MAR=76 13106 PAGE 41 SEQ 9066
DZTUDC P11 START OF TLSTS

1739 010122 000163 04444 JMP TIMER(R}) 1GO TO TIMER & RETURN VIA R2

1740

1741 910126 004767 175100 381 JSR PC,WAITROY

1742 03103132 102403 BVS o9

1743 010134 004767 174342 JSR PC,TIMOK

1744 010146 90040} BR 1008

1748

1746 010142 104400 99812 HLT JREPORT ERROR

1747 010144 184000 10081  SCOPE

1740

1749 JTEST 010 = READ SETTLEDOMN

1780 JTHIS TEST MCASURES TIME FROM *SWON‘sl TO *SWDN‘e®,

1791 @10146 112737 900210 001122 TSTE10: MOV $10,00T8STNUM sSET TEST o010

1782 09101%4 0912792 0310232 MOV 040,02 $SET RETURN PC FROM TIMER

1793 010162 004767 175326 JSR PC.URT.BK sWRITE A RECORD g BACK SPACE

1758 S35i6s 183428 sve £33

1785 010166 00767 175244 JSR PC, READ

1756 010172 805218 INC (RS) y8ET *GO°® BIT

1787

1750 019174 105711 181 ISTB  (Ry) JWAIT FOR READY

1759 BS10176 100404 BM] 28 sBRANCH WHMEN SET

1760 010200 9327131 0400200 BIT OERR, (RY) $CHECK ERROR BIT

1761 010204 001026 BNE 990

1762 910206 000772 BR 18

176)

1764 £10210 032711 000020 ass BIT 98DWwWN, (RY) sWAIT FOR ASSERTION OF *SDWN’

1765 010214 J01004 BNE 3

1766 910216 932711 0840000 BIT $ERR, (R1) JMONITOR ERROR BIT

1767 910222 201017 BNE 998

1768 010224 900771 B8R a8

1769

1770 818226 381

1771 010226 004767 174122 JSR PC, TIMON yTURN TIMER ON

1772 910232 632765 000020 000012 48t BIT 9SDWN,DS(RS) sWAIT FOR NEGATION OF SDWN

1773 910248 001402 BEQ 58

1774 210242 000163 204444 JMP TIMER(R)) JGO 70 TIMER & RETURN VIA R2

1778

1776 2106246 004767 174760 581 JSR PC,WAITRDY

1777 019252 10240) BVS 99s

1770 910254 094767 174222 J8R PC, TIMOK

1779 010260 0006401 BR 1008

1780

1701 010262 104400 99s1¢ HLT

1782 010264 104000 10081 SCOPE

1783

1704

1708 ;TEST 211=READ REVERSE START

1786 $;THIS TEST MEASURES TIME FROM *G0’s1 TO ‘ACCL’se,

1787 210266 112737 ©000P11 2013122 T5TO11s MOVB 811,00 TSTNUM

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

1709 P10390 #84767 175114 J&R PC,WRITE JWRITE A RECORD

1790 01030¢ 005215 INC (RS) sSET °GO°* BIT

1791 010306 004767 174720 J8R PC,WAITRDY

1792 010332 192422 7 998 Ao

1793 010314 004767 174420 JBR PC,DELAY JWAIT FOR TAPE MOTION TO STOP

1794 030320 004767 173130 Jee LA
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DETUDeC TM®2 DRIVE FUNCTION TIMER

DLTUDC,PiI

1798
1796
17197
1790
1799
1000
1004
1002
100)
1804
10038
1006
1097
1000
1009
10190
1011
1012
101)
1014
1018
1036
1017
1010
1819
1039
1821
1022
102)
1824
1823
1026
1827
1028
1029
1830
1031
1832
1833
1834
1033
1036
1827
1830
1039
1040
18414
1042
1043
1044
1048
1046
1847
1040
1049
1030

010324
#10330

010332
810336
010340

810344
010330
910382
#183%6

10360
810362

910364
010372
010376
010402
810404
010410
010412
010416

010420
010424
010426
010412
010434

010436
918436
010442
018446
0104359

910434
0108460
010462
910466

910470
010472

010474
010582
010s0¢
010312
010314
0108520
010822
910526

START OF TESTs

004767
083219

003763
100002
90016)

004767
10240)
0984767
000401

104400
104000

11270
812702
004767
003218
004767
102427
004767
0032183

022710
001404
832711
001016
00077}

004767
032711
ee1002
00016)

004767
10240}
004767
000480}

104400
104000

112737
812702
004767
0052193
004787
192438
904767
998218

174024

000032
004444
174662
174134

o8Pl a
010442
175016
174622

178036

([ TLT])
040000

173712
200020

004444
174852
174014

00001}
010366
174706
1743912

174726

a8

1TEST 012-READ REVERSE SHUTDOWN

MACY11 27(7)32)

J8R
INC

T8T
BPL
Jup

JSR
BVS
JSR
BR

HLT
sCork

10«MAR=76 13106

PC, TIMON
(RS)

TC(RS)
as
TIMER(R))

PCoWAITRDY
98

PC, TIMOK
1006

PAGE 42

) TURN TIMER ON
18ET °GO’ 1T

JORANCH WHEN °ACCL’ = »
160 TO TIMER & RETURN VIA =3

1BRANCH IF ERROR

ITHIS TEST MEABURES TINE FROM °FC REG® s FRANE COUNT TO ‘sDuN’s},
001122 T8T012: MOVE

ass
it

481

9901
10082

)TEST 04)=READ REVERSE SETTLEDOWN

nov
JSR
nc
JOR
ave
JSR
INC

o] 4
Lo
D&+
BNE
BR

J8R
eIT
BNE
JMP

JSR
BvVS
JSR
BR

HLT
SCOPE

012,00T8TNUN
)0, R2
PC,WRITE
(RS)
PC,WAITRDY

99
PC,REVRD
(RS)

l;'llﬂlfo(ll)
3

SERR, (R1)

99

10

PC, TINON
08DWN, (RY)
49
TINER(R])

PC,WAITRDY
998

PC, TINOK
1008

18ET RETURN PC FRONM TIMER
JURITE A RECORD
$8ET °GO° BIT

18ET °GO’ BIT
JBRANCH WHEN PRANE COUNT

98 ¢ OF RECORD WRITTEM
§MONITOR ERROR BIT IN °D3° REG

) TURN TIMER ON
JBRANCH WHEN SDWN SETS

1GO TO TIMER & RETURN VIA R2
JWAIT FOR READY

jTHIS TEST MEABURES TIME FROM *SDWN’s] TO *SDWN°gl,
001122 T8TO13: MOVD

MOV
JOR
INC
J8R
Bve
JSR

Twe

813,00 TSTNUM
*48,R2
PC,WRITE
(RS)
PCL,WAITRDY
99

PC,REVRD

r0E N

)8ET RETURN PC FROM TIMER
JWRITE A RECORD
)SET GO’ 1T

SEQ 008)

Bb



n

DITUDSC TM82 DRIVE FUNCTION TIMER MACY11 27(732) 18<NAReT6 13106 PAGE 4) 820 oses
DZTUDC, P11 START OF TESTS

1881

1082 010838 198711 184 T8TD (R1) JORANCH WHEN

108) 010532 100404 BMI 2 JREADY SETS

1084 ©1983¢ 032711 048009 3T SERR, (R1)

1088 910340 0010328 aNE 1Y

1086 010342 080772 BR 10

1087

1086 010944 832711 000020 281 pIT $8DWN, (RY)

1859 010330 081004 BNE 36

1060 010382 032711 040000 81T SERR, (R})

1061 010586 001616 BNE 99¢

1062 010560 000771 BR 28

1063

1864 010362 361

1068 010562 004767 173566 JSR PC, TINON JTURN TINER ON

1066 010366 032711 000020 4 BIT 98DWN, (R1) sORANCH WNEN SWDN s @

1067 010372 001492 T 5e

::c: 010374 00016) 004444 Jnp TINER(RD) §GO 10 TINER & RETURN VIA R3

106

1870 610600 084767 174436 (1Y) JOR PC,WAITRDY JWAIT FOR READY

1871 910604 102483 37 T

1872 010606 0804767 173670 JBR PC, TINOK

n:;) 010612 00040} BR 1008

1074

1873 910614 104400 9981 NLT

1:10 010616 104000 10081 scCOPE

1877

1870 JRENIND DRIVE

1079 010620 A

1060 010620 084767 174313 JSR PC, [RENIND JREWIND SLAVE

1801 010624 10240 BVs T JBRANCH IF CRROR ON REWIND

1002 010626 102002 Bve 1008

1083 910630 104480 TIY HLT

1804 010632 000772 R A

100S 910634 10081

1006

1807 JTEST 014oTURN AROUND DELAY (FORWARD<REVERSE)

1008 JTHIS TEST MEASURES TIML FROM *Ge’si (READ REVERSE) TO °ACCL’ss

1009 810634 112737 000014 001122 TSTOLI4) MOVE  #14,00TSTNUN

1090 610642 012702 610674 MOV 028,R2 §SET RETURN PC PRON TINER

1891 010646 084767 174546 JSR PC,WRITE JWRITE A RECORD

1892 910652 095218 INC (RS) 18CT °GO° 81T

1693 010654 094767 174382 JSR PC,¥AITRDY

::o; 910660 1924320 avs 998

189

1096 910662 004767 174566 194 JSR PC, REVRD sREAD THE RECORD (REVERSE)

1897 910666 004767 173462 JOR PC, TINON JTURN TIMER ON

1898 010672 005218 INC (RS) JSET °GC® BIT

1099

1906 910674 005763 000012 281 ST TC(RS) JHAIT FOR *ACCL® = o

1901 910700 100002 BPL 3

1902 010702 000163 004444 JNP TINER(R)) 1GO TO TIMER & RETURN VIA R32

196)

1904 010706 004767 174320 0 JSR PC, WAITRDY Ch

1908 010712 10240) BVS Y

1966 010714 084767 173862 ve, ca weuay



4

D2TUD«C TM@2 DRIVE FUNCTION TIMER
DITUDC, P18

1907
1900
1909
1910
1911
1912
191)
1914
1913
1916
1917
1910
1919
1920
1921
1922
1923
1924
1928
1926
1927
1920
1929
1930
1931
1932
193)
193¢
1938
1936
1937
193¢
1939
1940
1941
1942
1943
1944
1943
1946
1947
1948
1949
1959
1931
1982
193)
1984
1983
19%¢
1937
1958
1939
1960
1963
1962

010720

010722
010724

018726
010734
010740
010744
010746
010732
010754
010760

010762
010766

010770
018774
011900

011002
911006
f11010

011014
011029
011022
#11026

011034
o11042
011046
011032
011034
011060
011062
911066
011072
011076

s11100
913102
011104

#11110
(2R RRY
011116
8311122

START OF TESTS
000401

104400
104000

112737 0000315 001122

812702 011002
004767 174484
0908213
004767 3174260
102426
004767 174474
905218

084767 174244
102420

004767 174442
004767 173384
005218

0035768 0080012
100002
0200163 004444

004787 174212
102483
004767 173484
([T )]

104400
104000

112737 ee000ié
012702 #1100
004767 174348
0935219

004767 1741852
102421

0904767 173682
004747 1741362
004767 173236
003213

0037490
001002
000163 004444

004767 3174116
10240)
004767 173160
00040}

001122

MACY1) 27(732)

98 HLT
1008 scort

10=NAR=76 13106 PAGE 4¢

ITEST €18« TURN AROUND DELAY (REVERSE=FORWARD)
THIS TEST MEASURES TINE FROM °GO°si (READ) 70 °ACCL’sS,

787619 MOVD
MOV
JSR
INC
JSR
ave
JOR
INC

JER
8vs

18 JBR
JOR
INC

ass 187
L 14
Jnp

38 JSR
avse
JOR
BR

980 NLT
10088 scoet

¢13,0028TNUN
028,02
PC,WRITE
(RS)
PC,MAITRDY
9

PC,REYRD
(R§)

PC,WAITRDY
9

PC, READ
PC, TINON
(RS)

TC(RS)
b 1
TINER(R]})

PC,WALITRDY
99s

PC, TINOK
1000

)TEST 016=CGAP SIRE (STOP HALF)

T8T0168 NOVD
nov
JBR
Inc
JSR
BvVe
JBR
JBR
JSR
INC

181 78T
1] 4
JMP

ri ¥ JOR
BvVSe
JER
DR

$16,00TSTNUN
¢10,R2
PC,WRITE
(RS)
PC,WAITRDY

98
PC,DELAY
PCL,REVRD
PC, TINON
(R8)

(RO)

20
TIMER(R]})

PC,WAITRDY
998

PC, TIMOK
1008

18ET RETURN PC FPROM TINER
JNRITE A RECORD

) 8ET °GO° 81T

pWAIT FOR READY

JREAD A RECORD 1IN TNE
§8ET ‘GO’ 81T

JREAD RECORD FORWARD
)TURN TINER ON
18ET °GO’ BI1T
IWAIT FOR *ACCL’ = o

1GO TO TINER ¢ RETURN VIA R3

§SET RETURN PC FROM TIMER
sWRITE A RECORD
)8ET °GO° BIT

1OLLAY 350 M8
JREAD REVERSE RECORD

§TURN TINER ON

1SET °GO’ B1T

JHAIT FOR FRANE COUNT > ¢
3GO TO TINER & RECTURN VIA R2
JWAIT FOR READY BIT 70 SLT

JCHECK TINME

D&



DITUD«C TN@2 DRIVE FUNCTION TIMER

DITUDC, P11

196)
1964
1968
1966
1967
1960
1969
1970
1971
1972
1973
1974
1978
1976
1977
1979
1979
1900
1901
1982
1903
1904
1908
1906
1987
1900
1989
1990
1991
1992
1993
1994
1998
1996
1997
199¢
1999
2000
2001
2002
200)
2004
2008
2006
2007
2000
2009
3039
any
2012
a01)
2014
2018
e
2017
2010

#11124
011126

911130
011136
011142
011146
0111950
011184
011186
s11162
011164
811170
011172
#11176
011202
011206

011210
011212
0311314

011320
911224
011226
011232

011234
011236

811240
011246
011292
011356
911260
011264
011266
011272
011274
s11300
011302
011306
011330
011314
011316
011322
011326

011330
011332
011334

——

START OF TL3TS

104400
104000

112737
912702
004767
005219
004767
102427
0804767
008218
094767
102421
004767
004747
004767
008218

003710
001002
08816)

004767
10248)
004747
000408}

104400
104000

112737
012702
004767
003219
004767
102433
004767
905219
004767
102428
004767
003219
004767
102417
004767
004767
003213

003710
00t002
00016)

00001
011210
174282
174086
174272
174042
173842

174234
173146

084444
174006
173280

000020
81130
174142
173746
174126
173732
174146
173716

174132
173026

004444

#94761_ 173666

NACYL1 27(732) 108<MAReTS
998 HLT
1008 scork
)TEST 017«GAP SIXE (START MALF)
085122 T8TE17:1 NOVD 17,0028TNUN
Mov ¢18,R2
JOR PC,L,WNRITE
ING (RS)
J8R PC,UAITRDY
BVS 1 2]
JOR PC,REVRD
4 [ (RS)
JOR PC,YWAITRDY
8ve L 1]
JBOR PC,DELAY
JBR PC,READ
JER PC,TINON
14 [« (RS)
108 187 (Ro)
[ 144 a
JNP TINER(R))
a8 JOR PCLUAITRDY
ave 99s
JOR PC, TINOK
BR 1000
96 NLT
1008 sCoPrk

JTEST 020« GAP BIIE (INTERRECORD)
)THIS TEAT MEASURES TINE FROMN °GO’si 70
020,00TSTHUN

901122 T8Te20: MOV

nov
JOR
nc
JOR
Bve
JSR
Inc
JBR
Bvs
JSR
INC
JSR
BvVe
JOR
JOR
INC

787
INE
JHP

e

18,2
PC,uRITE
(RS)
PC,YAITRDY
9%
PC,URITE
(RS)
PCL,UAITRDY
98
PC,REVRD
(RS)
PC,UAITRDY
171
PCLREVRD
PC,TINON
(RS)

(RO)
r]
TIMER(R))

e gaVYenay

13106 PAGE 48

P8ET RETURN PC FRON TINER
INRITE A RECORD

) 8ET *GO0° B1IT

IWAIT FOR READY

JREAD REVERSE TNE RECORD

18ET °00° BI?

sWAIT FOR READY

JORANCK 0N ERROR

IWALI? FOR TAPE NOTION TO 8T0P
IREAD RECORD

sTURN TINER ON

18ET °G0° »1?

sWAZT FOR FRANE COUNT > O
3160 2O TINER & RETIURE VIA R2
SVAIT FOR READY

JCNECK TINE

’FC REG? >p,

J8ET RETURN PC FROM TIMER
JURITE A RECORD

18ET °GO° Bl?

IWAIT FOR READY

JWRITE SECOND RECORD
18T °GO° BIT
JUAIT FOR READY

tREAD REVERSE SECOND RECORD
18ET °GO° BIlT

INALIT FOR READY

JREAD REVERSE FIRST RECORD
JTURN TIMER ON

18LT °GO° BI?t

IWAIT FOR FRANE COUNT > o

9GO0 TO TIMNER & RETURN VIA R2

[ IR K ] [ -Pe = o

880 0070

€6



DITUD«C THO®2 DRIVE FUNCTION TIMER

p2TUDE,PIY

r{ }%
2020
202}
2022
202)
2024
2029
2026
027
2020
2029
2030
r R}
2032
203)
2034
2038
2038
r{ k)
2030
1039
2040
2041
2042
204}
2044
2049
2046
2047
2040
2049
2089
2051
2082
2083
208¢
20893
3056
r{t2
2080
2099
2060
2064
2062
206)
2064
20693
2066
2067
2060
2069
2070
2071
2072
207)
2074

011344
011346
911382

011334
011336

011360
011366
0311372
o1137%¢
011400
s11404
011440
011414
011416
011422
9114324
011430
011436
011440

011442
011446
011492
0114354
011460
011462
011464

011466
011472
013476
011302

011504
011310
911312
011916
#11922

011334
811330
011533

START OF TLSTS

19240)
004767
000401

104400
104000

112737
012702
004767
102330
003087
012700
004767
003219
004767
102916
9904767
062767
0031300
#9136)

012700
1004767
003213
00478
102477
003300
001370

812708
0127014
004767
003213

004767
10246)
004767
004767
003219

003763
001002
000161

173130

000021 001122

011924
173740

167310

000024
174004

173610
1733460

000822 167436

0000121}
174002

$73%9%2

000020
001034

173734
173922
173720
172632
000006
004444

—smm———

MACY1L 27¢7)2)

BvVS
JOR
SR

991 HLT

$0<HARTE

99
PC, TINOK
1000

1TEST 023~ GAP CONBISTANCY
pTNiIs TEST MEASURES TINE PRON °GO°si TO °FC REG’ > O,

sTHE TEST REWINDS THNE TAPE,URITES 17 RECORDS WITH A DELAY FRON 136 N8
sBETWEEN EACN WRITE CONRAND, AFTER TNE 317, RECORDS ARC wRITTIEN TAME
PPROGRAN READ REVERSES 16 RECORDS, AT INIS POINT TNE TAPE I8 870PPED BE.
PTUEEN THNE FIRST AND SECOND RECORD, A READ COMMAND I8 EXECUTED TO READ
pTHE 16 RECORDS WITH TNE TINE DETEWEN Geeg TO FC > 9 STORED IN *GAPIOL’
JFOR EACN RECORD READ, AFTER 16 RECORDS HAVE BEEN READ THE TINE 18 VERe
s IF1IED FOR EACN READ, AFTER ALL RECORD TINES ARE VERIFIED THEY ARE AVERe
JAGED AND PLACED IN TNE °*ATINTBL® (BY SCOPE), TNE ADOVE PROCESS I8 REe
JPEATED FOR EACH ITERATION,

1870211 NOVD

nov
JOR
Bvse
CLR
Mov
108 JBR
INC
JOR
BVvVS
JER
ADD
] 4o
ONE

MOV
e JER
INC
JSR
Bvse
2] 1o
BNE

MOV
MOV
JER
INC

In JOR
Bvs
JBR
J8R
INC

(1) 787
BNE

024,00T8TNUN

848,02

PC, JRENIND
9

DELTIN
117,. R0
pC,HRITE
(R8)
PC,WAITRDY
99,
PC,DELAYY
010,,0LLTIN
Re

10

.l7.'.'
PC,REVRD
(RS)
PC,WAITRDY
9

RO

a

016,.R0
SGAPTBL,R}
PC,READ
(RS)

PCoWAITRDY
9
PC,READ
PC, TIMON
(R§)

FC(RS)
Ss

- NN

13106 PAGE 46

$SET RETURN PC FROM TINER
JRENIND glavE

PORANCH IF ERROR ON REWIND
JCLEAR VARIABLE DELAY TINE
18ET o OF RECORDS T0 WRITE
JUYRITE 17, RECORDS

18LT °GO° BIT

IYAIT FOR READY

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

18ET s OF RECS, TO REVERSE READ
JREVERSE READ 17, RECORDS

J8ET °GO°* BIY

JWAIT FOR READY

)DECRENENT RECORD COUNT

JSCT o OF RECORDS TO READ

JSET PTR TO GAp TABLE FOR TEST
JREAD A RECORD

18ET °GO° BIT

JIWAIT FOR READY

JREAD NEXT RECORD

JTURN TIMER ON

)SET °GO’ »IT

JWAIT FOR FRANE COUNT > @

Lma es wevsme 4  SRAMANMNTL AR _.

880 0073

Fo
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DLTUDeC TNO2 DRIVE FUNCTION TINER
S$TART OF TLS8TS

DRTUDC P11

2078
076
e
a07¢
97
2008
2001
2082
200)
2004
2008
r{l])
a7
000
r{ 1]
209¢
a9t
092
209}
2094
2093
2096
097
2090
2099
2100
2101
2102
210)
2104
2103
21600
r 3y 2
2108
2109
a1
s
2112
211}
a11de
11
r P31 )
a7
a0
119
2120
2124
3122
212)
3124
2128
2126
2127
3120
2129
3130

4

S

011336
011342
011344
011346
911390

011932
011336
811562

811366
011370
011974
911600
011606

011610
011614
811620
011622
011624
011636
011630
911632
011634
011640
011642
011644
011646
011450
011682
911686

011660
0116623

011664

#11672
e11700
o11704
s117180
011712
011716
011720
011722
011724
0311726

011730
911734

004769
102446
010421
208308
001133

108027
#12760
#1270}

012104
004767
108207
122737
001347

812780
2127014
s05082
003500}
862102
093503
008300
001374
812700
00620
006002
005300
091374
010204
004767
000401

104400
104000

112797

11270
012702
004767
102417
004347
018780
176340
174700
000060
808218

022710

fo1004

173470

001120
000820
001084

173016
001120
000020

172024

00002)
011782
173426

173636

§74700

001122

001122

MACY1! 27(732)

76

JaR
Ve
MOV
4] 4o
L 1} 4

CLRD
Mov
nov

nov
JOR
Ince
cnps
e

nov
nov
CLR
CLR
ADD
AOC
ogC
ongE
NoV
ASR
ROR
oEC
ang
nov
JSR
R

LY
scors

10MAR=76 13306 PASE {7

PC,WAITRDY
99
Ré,(R1)e
RO

1

00GAP
916,,R0
SCGAPTOL, )

(Rideoo R
?C,GAPOK
0GAP
010,,008AP
(1]

016,,00
SGAPTBL, L

(] )

R2,R¢
PC,TINOK
1000

1TEST 022-DUNNY TEST
ITHIS TEST MEASURES NOTHING
1810221 NOVE

022,0828THUN

JTEST 03)-DATA TINE (2008P1)
THIS TEST MEASURES TINE TROM °FC REG’ CHANGES TO "RDY‘’ey,
787023 NOVD

nov
JOR
ave
JOR
oWORD
+WORD
+WORD
+WORD
Inc

cnp

02),00T8TNUN
0de.RN2

1 17

R3,ITNCNHD
wTsur

«000,

1500,

wfwd

(RS)

021600, (R9)
a0

IUALT FOR READY

)8TORE TIRE IN GAPTOL
POECRENENT ¢ OF RECORDS READ

1GET GAP TICK COuUNT

CRECK TINE

s INCRENENT GAP ¢

tORANCH IF ALL GAPS NOT CHECKED

18ETUP TO AVERAGE GAP B1IILB
p)8ET PTR TO TABLE
JCLEAR "gUN’ REGISTERS

pADD ALL GAP SIIES TOGETNER

pNOW DIVIOE BY (6,
10Y BHIFTING 4 PLACES RIGHT

INOVE AVERAGED TINES TO R4
JCHECK AVERAGED TINES

}SET RETURN PC FRON TINER
JREWIND sLAVE

JBRANCH I7 ERROR ON REWIND
JNRITE 090 WORD RECORMD
)SET wWRITE BUFFER ADORESS
sWORD COvNTY

)TRANE COUNT

JURITE CONRAND

)8ET °GO’ 1T

IWAIT FOR PRANE COUNT TO CMANGE

880 0072

Gé



" ’ - . . =

OITUD<C TNS2 ORIVE FUNCTION TINER

DZTUDC,Pi1

2131
1
213
2134
2128
2136
137
21)0
1)
2140
2141
2142
214)
2144
2148
2146
aney
2140
2149
21%0
2191
2182
2193
2184
21993
2186
2187
2138
2139
2160
2161
2162
216)
2164
2169
2166
2167
2160
2169
19
1N
2172
217)
2174
2178
a17e
aunn
2170
2179
2100
2104
182
218)
2104
2108
2106

01176
011742
011744

011746
011746
011792
011784
011786
o11762
011766
011770
011772
011774
012000
012002
012006

012014
012022
012026
012032
012034
012042
012046
0120%0
012082
012084
0120%6

012060
012064
012066
012072
012074

012076
012076
012102
012104
012106

912112
012116
912120
012122
012124
012130
012112
012136

012140

START OF TESTS

0327114
081022
90774

004747
1908711
100402
00016)
012700
006204
008300
901378
004767
10249)
004787
000401

104400
104000

112737
012702
004767
102442
082763
004367
013700
173820
167240
000060
008219

022710
001004
032711
001022
000771

004787
108712
100402
00036)

012700
006204
003100
0011378
#0474
102403
004767
000401

040000

172402

004444
00000)

173232
172474

000024
012102
173304

000700
172306

167240
040000

172392
004444

173102
173344

10480

001123

JNONITOR ERROR BT

)TURN TINER OW
JNAIT FOR READY TO 8ET

9GO TO TIMER & RETURN VIA R2

?8ET 70 DIVIDE BY 8
18Y SHIFTING RICNT ) PLACES

JCHECK TINE

MACY$g 27(732) 10=MAR=76 13106 PAGE 49
BI? SERR,(R])
aNE 9
BR 10
ae
JEOR PC,TINON
i 7818 (Ry)
ang (1}
JNP TINER(R))
' 11} NOY o), R0
L 1 1] ABR Re
DEC | { )
1 1] 1 ]
JOR PC,UAITRDY
Bve 1 1] ]
JOR PC,TINOK
[ ]} 1008
99461 HLT
1008 8COPE

ITEST 024-DATA TINE (536BP])

870241 MOVD 024,00T8TRUN
nov (BINL Y
JaR PC, LREWIND
Bve 2%
Bls IBPISSEeNORNYLE,TC(RS)
JOR R3, THCNHD
JORD  WTBUF
+WORD 03224,
.UOID .“‘..
+HWORD | 14 ])
Inc (RS)
181 cnp 0=4440,,(Rp)
BNE ae
[ D §1 SERR, (RY)
NE 1 2] )
[ 1] 18
r{J]
JSR PC, TINON
308 7870 (R})
BN} 40
JNP TIRER(R))
401 Hov 03, Ro
$0: ABR Ré
-] 4 RO
[ 1] 4 1 1
JOR PC,VAITRDY
ove 29,
JBR PC, TINOK
BR 1008
990y _ MY — .

P8ET RETURN PC PRON TIMER
pREWIND sLAVE

PORANCN IF ERROR ON REWIND
gLOAD TAPE CONTROL REGISTER
JURITE 2224, WORD RECORD

$8ET °GO° 81T
pORANCH WHEN WRITING DECINS
gHONITOR ERROR B]IT

JTURY TINER ON
IBRANCH wHEN READY 3KT8

1GO 70 TIMER & RETURN VIA R2
PSET SNIFT COUNTY

JCHECK TINE

880 907)
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DETUD=C TNO2 ODRIVE FUNCTION TIMER

DITUDC, P11

2107
2100
109
ai9%e
2191
19
219}
2194
2193
2196
a1
2199
2199
2200
2201
2202
220)
2204
2209
2306
2207
2200
2209
2210
a1
3212
21)
2214
2218
2216
217
2218
1219
2130
2321
2222
222}
2234
2229
2226
2227
2220
2229
2230
32114
2132
223}
2234
2239
2236
an
2230
3239
2240
2244
2242

013142

012144
012192
012156
012162
012164
012172
012176
012200
012302
#12204
#12200

812210
013314
012216
#12322
012224

012226
012226
0122132
012234
912236

012242
012240
012350
01229%2
912254
012260
812262
012266

012270
812272

012274
013302
012306
013310
013314
012320
012322
012330
012334
01323)6
912340
012342
012344

012346
012332

START OF TLaTS

104000

112737
012702
004767
102442
052748
004367
018700
171600
163400
6000860
$93219

022710
881004
032711
0010132
8007714

004767
105711
100402
00016)

012700
006204
003300
0011378
084767
10240)
804767
080401}

104400
104000

112707
108707
001046
012702
004767
102407
052769
004367
015700
171600
161400
000060
003218

022710
TINITH

000035
012232
173184

081300
173386

163400
040000

172122

004444
000003

1727%2
172214

000026
001127

012379
173046

002300
173220

162400

1000 scorr

MACY11 27(7)32)

10<MAR=T6 13106 PAGLE 49

ITEST 023<DATA TINL (000BP1)

001122 T5TE251 MOVE
MOV
J8R
avs

000032 8IS
JSR
+WORD
+WORD
JHORD
«WORD
ING

162 cnp
BNE
31T
BNE
SR

a8
JSR
T Y} 787D
[ 1}
Jup

48 xov

LT X ASR
(/] 4o
[ 111
JAR
[ 11 ]
JOR
SR

99461 MLT
10082 scort

0023,00T8TNUN
038,02

PC, ,RENIND
99,
o0PI00O+NORNMIL,TC(RS)
R3, THCNHD

[ 24 1)1 4

=J200,

.“.'.

wrwD

(RS)

0=6400,,(R0)
r]}

OLRR, (R1)
98

16

PC, TINON
(R1)

40
TIMER(R))

o3, R0

Ré

re

1
PC,HMAITRDY
9

PC, TINOK
1008

JTEST 026=DATA TINE (1C08BPI)

001122 T3T0261 MOVD
7878
BNE
NOV
JSR
BVS

0000)2 818
JSR
+WORD
+WORD
+WORD
+WORD
INC

16 Cnp

puve

0026,00TSTNUN
GONRIFLG
187627

63s,R2
PC:.I!U!ND
"%
OPEL1600¢NORMYL L, TC(RS)
R3, THCND
wIBUF

.’:...

.“...

WFwd

(RS)

0=6400,,(R8)
%¢

18ET RETURN PC FROM TINER
JREWIND gLAvVE

IBRANCH IF ERROR ON REWIND
18ET 000 BP1I

JNRITE 3200, WORD RECORD

18ET *GO° 1T
INAIT FOR WRITING TO STARTY
JMONITOR ERROR BIT

JTURN TINER ON
JBRANCH WHEN READY 8ETS

GO0 TO TINER & RETURN VIA R2
18ET SHIFT COUNT

JCHECK TINME

sORANCH IF ORIVE °NR3 ONLY’

)8ET RETURN PC FPRON TINMER
JREWIND SLAVE

JSRANCH IF ERROR ON REWIND
1SET 1600 BP1

IWRITE 3200, WORD RECORD

18LT °GO° BIT
IBRANCH WHEN WRITING STARTS

820 0074

b o/a
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DITUDC TM@2 DRIVE PUNCTION TINER

DITUDC, P11

224)
. 44
2248
2246
1247
2240
2249
rril ]
2281
2282
223}
2234
2288
2286
2297
22%¢
2299
2360
2261
2362
226)
3264
2269
2266
2267
2260
2269
2270
a2
3272
127
2274
2273
3276
a2
2278
2279
2200
2201
2282
238}
2384
2203
2206
2207
2208
2209
2290
2291
2292
229)
2294
2298
2296
2297
2299

9123%¢
012360
012362

013364
012364
212370
012372
012374

012400
012402
012404
0124190
013412
012416

012420
013422

012424
012432
012426
012442
012444
012446
012450
012482
012486

012460
013462
012464

012470
012474
012476
#12%02

012304
012306

012910
012316
013322
812936
012930
012334
8123536
013342

013344
@1%%4g

START OF TEsTS

9327114
001617
89671714

004707
108741
100402
00016)

906204
006204
104767
18240)
904767
008401

104400
104000

11277
012702
00413 )?
000000
(T[]
000000
9000124
004767
003213

108711
100402
09016)

084767
10240)
004767
800401

104400
104000

112707
012703
004747
03218
0804767
10242)
0043137
o00080

- e

040000

171764

004444

172622
172064

000027
012460
003384

171676

004444
172536
173000

000830
012360
172672
172476

0033954

40

1TEST 027-LRASE

MACYLIL 27(7)2)

1T
1] 4
R

JSR
787D
ang
Jnp

ASR
ASR
JER
ave
JOR
SR

NL?
scort

10eRART

0ERR, (RY)

PCoTINON

(Ry)
4

TINER(R})

Ré
Ré

PC,YAITRDY

PC, TINOK

sNONITOR ERROR B1T

tTURN TINER ON
fBRANCK WHEN READY 3ETS

160 T0 TINER & RETURE VIA R3
sDIVIDE TINE BY ¢

SCHECK TINE

JTHIS TST NEASURES TINKE FROM °GO’sl TO *ADY’sl,
001122 T8T027: nOVE

9949
1008

MOV
JeR
+WORD
JWORD
‘WORD
WORD
Jsn
InC

7870
BN
JNP

JSR
avs
JOR
BR

HLT
scort

027,0078TNRUN
16,n2
R3,00THCNHD

CRASE

PC,TIMNON

(R§)

(R1)
20

TIRER(R]I)
PC,WAITRDY

PC, TINOK

1008

1TE8T=030 TAPE NMARK

JTHIS TEST MEASURES TIME FROM °GO’sm) TO

001122 TETE)0I MOV

novV
JSR
Inc
JOR
avs
JOR
+WORD
+WORD

- -y

030,00T8TNUN
6,02
PC,URITE

PC,WAITRDY

R, 00 THCND

18ET RETURN PC FROM TIMER

JTURN TINER ON
J8ET °GO’ 1T

JBRANCH WHEN READY SETS
360 TO TINER ¢ RETURN VIA A2

*RDY‘e},

18ET RETURN PC FROM TINER
JURITE A RECORD
$8ET °GO° 1T

SEQ 0078

Jé



DEITUD=C THO2 ODRIVE FUNCTION TINER

DITUDC, P11

2299
2300
2301
2102
30)
2304
2308
a)eé
307
23008
2309
2310
a1
an2
23113
214
ans
316
an

813360
012362
013364

912370
812374
012376
012602

012604
012606
912606
012612
012614

START OF TEs?Ts

000026
004767
003215

108711
100402
88016)

004767
10340)
0104767
00401

104400
004767

102774
104000

171876

004444
172436
171700

172%2¢

MACYLS 27(732)

961
1000

+WORD
JSR
INC

7870
ang
Jup

JBR
BvVSe
JER
BR

HLT
JOR

Bve
scort

18=MART§

1 14,18
PC,TINON
(RhS)

(R})
as
TINER(R))

PC,UAITRDY
9

PC, TINOK
1008

PC,y JREWIND
1 2]

13186 PAGE 8}

sTURN TINER ON
Y8BT °GO0° BIT

tORANCN wHEN READY SETS
1GO TO TINER & RETURN VIA R2

JREWIND sLAVE
JSRANCHN IF CRROR ON REWIND

SEQ 0076

Kb
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DETUD=C THO2 DRIVE FUNCTION TIMER
DETUDC, P11

a1
a9
3320
an
2323
232}
3324
2328
2326
3327
2320
2329
2330
230
2332
2333
2334
2338
2336
23
2330
23)9
)40
2341
rRLY
334}
2344
2348
2346

012656
812622
812624
013630
012632
912640
012642
012646
912682
012686
012642
012666
812672
012700
012702
812706
912712
812716
012724
012726

012732
#52736
012740
012744
0127%0
012792
#12736
812760

START OF TESTS

012700 000012
000004 001174
903300

901374

8327717 eesiee
901410

113700 e01684
113701 e01008
113702 oe0100¢
800137 007210
108337 001008
008237 081006
122737 oeeeeie
091402

000137 006764
103037 001008
103237 001064
122737 oo0e0ie
901402

900137 084764

109737 001123
se1004
800004 014047
000137 003724
000000
004767 167012
000008
8001137 06085724

166140

001009

001004

NACYL1L 27(732) 18<HARCTS 13306 PAGE 32

FINIgHy NOV

16¢

.‘..'..
TYPE,CRLP
oEc RO
NE 10
[ 28] 08VE6,08WR
14 as

NOVD OSDRVNUN, RO
nove GISLVNUR,RY
MOV 0CSLVPER,R2

JNP S¢TYPHDR
Inch eoSLVYNUN
InC SOSLVPTIR

curd 08,,008LYNUN
(11 1)

JMPp eoBEGIN

CLRD O0SLVNUN
INCD OSDRYNUNM

(o 14 ] 80,,00DRVYNUN

(14" END

JNP OIBEGIN
7870 OIUNTFND
(1] 16
TYPE,E,UNIT

JHPp oeINIT
HALT

JOR PC,CKENR
RESET

JNp OOINIT

)8ET LINE FPEED COUNT

188T NEXT SLAVE ¢
)AND 178 POINTER
JORANCK IV LAST SLAVE (1)

)BEGIN TEET ON NEX?T SLAVE
)8ET SLAVE o8

pAND INCRENENT ORIVE ¢
JAND CNECK IF LAST DRIVE

pBRANCH IF A UNIT WAS POUND

JCHECK FOR CNTL @
JRESTART

SEQ 0077

Lo
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DITUDeC TMOZ DRIVE PUNCTION TIMER
START OF TESTS

OITUDC,Pi1

247
2340

3349 012764

3%¢ 012772
2388 01d00e
3336 e1)004
3337 @e1de10
280 01l012
2389 013020
33680 013026
2361 #1302
2362 01)0)¢
3363 013036
2364 01)040
2363 013042

2367 013044
2360 613030

2370 813082
2371 #1086
2372 013062
2373 013064

r L

2718 013070
2376 013074
377 013076
23718 911100
2379 013102
2300 013106
a30s 01112

2303 01114
3304 013116

2308
3306
am
2390
2389

2390 913120
2391 013126
3392 e13132
2193 013136
3394 0413140
2)9% 013146
3396 013184
2397 #1160
2390 #1)162
3399 o01)104
3408 #01)166
2401 013179

-

012737

112737
012702
904767
102441
082748
032768
094317
018700
1717 MM
063440
090078
808218

022710
101378

804767
023110
103402
08016)

012700
006204
008300
001378
004767
004767
00840}

104400
104000

112737
6127032
004767
102465
082768
052768
0043137
915700
1717MM
078400
000870
008218

12772

0080)}
01)08¢
172326

001300

000010
908584

901440
171276
813036
004444
000008

173066
171379

0000132
013284
172200

001d00
080810
005384

001002

001122

NACYSS 37(732) 10<NAReT76 13106 PAGE 8)

1SKEW TAPE TINING TESTS
JTHE FOLLOWING TESTS REGUIRE A SPECIALLY WRITTEN 898 BPI SKEW TAPE
SKENTSTINOY 0T81031,005CPADR J8ET SCOPE POINTER

1TE8T 611~ SKEW TAPE SPEED TEST-PORWARD
1THI8 TEST READS )2" OF TAPE (26400,°008, s 23600, FTRANES), THEN
yDIVIDES TINE BY 32, TO GET TINE TO READ 1* (000, FPRANES) OF TAPE,

TSTS31s NOVD 031, 00T8TNUN
NOY $28,R2 $8ET RETURN PC FRON TINEA
JaR PC, LAEWIND JREVIND gLAVE
BVS %Y sORANCH IF ERROR ON REWIND
’ls IBPINOSINORNL S, 2C(RS)  JSET 808 BPI
pIs $8AI,C82(RS) sINNIBIT BUS ADDRESS INCAENENT
JaR R3, 08 THCND JREAD 32° OF TAPT-PORNARD
LWORD  ROBUY
.'0” .‘.
108 +WORD 26400, sFRANE COUNT
NORD  ROFWD
fnc (R$) 18ET °GO¢ DI
184 cup 0000,,(R8) JVAIT POR FIRST 008 FPRANES
BN 16 520 OE READ
JoR PC, TINON JTURN TINER ON
288 cHp 00108, (R9) JMAIT FOR AEADING 20 PINISN
BLO 1
Jup TINER(RI) 1GO TO TINER & RETUAN YIA R2
11 MOV o:.no JIOIVIOE TINE BY )3,
Y ASR R ’
DEC e T
ang P
J8R PC,RNINIY JINIT DRIVE
JoR PC, TINOK JCHECK TINE
1 1008
9961 ML
16085  8COPE

JTEST 032+8KEV TAPE SPEELD TLSTRLVEASE

JTHIS TEST READS FORWARD 46° (32008, FRANES) OF TAPE, TMEN READS REVERSE
132° (26400,°080, & 25600, FRANES) OF TAPE, TMZ TInE I8 THEm DIVIDED BY
132, 70 GET TINE TO READ 1° (888, FPRANES) OF TAPE,

T870)2: NOVD $32,0028TNUN
nov 038,R2 18ET RETURN PC PRON TINER
JoR PC, LAENIND JRENIND gLAVE
(17 990 sBRANCH IF ERROR ON RENIND
BIs 0BPI0RO+NORNLL,TCINS)
o1s $BAI,CB2(RS)
JOR R3, 00 THCND IREAD FORWARD 32000, FRANELS
+WORD  ROBUP
+WORD i, pNORD COyNt ¢

1001 +WORD 32000, pPRANE COUNT
+WORD  RDFWD PREAD FORWARD
Ine (RS) I8ET °GO0° 81T

8E0 #0070

Mb



DZTUDeC TM@2 DRIVE FUNCTION TIMER
START OF TESTS

DZTUDC,P11

240)
2404
2403
2406
2407
2408
2408
2410
2411
2412
241)
2414
2418
2416
2417
2410
269
2420
2421
2422
242)
2424
2425
2426
3427
2420
2429
2430
2431
2432
243)
2434
2439
2436
437
2438
2439
2440
244}
2442

013172
213176

013200
013204
813210
913216
013224
813230
013232
913234
013236
013240

913242
A13246

213350
213254
213260
013262

013266
013272
013274
013276
0113300
013304
013310

013312
213314
913314
913320
913322

213324

823710
181378

804767
024767
852769
252768
904337
213792
11
063440
¢00076
903218

022710
101273

084767
#23710
103402
900161

812700
do6204
es3390
9011378
204767
004767
0004091

104400
904767
102774
104000

200137

013164

171770
171830
001300
eoeote
2039354

001440
171102
013234
004444

171670
171172

172016

812616

22002
foeo01e0

MACY11 27(73D)

161

1181

ri{ 3

3ss

41

9981
10081

CMP
BHI

JSR
JSR
BIS
BIS
JSR
+WORD
JWORD
<WORD
WORD
INC

CMP
pH]

JSR
CNP
BLO
JMP

MOV
ASR
DEC
BNE
JSR
J8R
BR

HLT
JSR
Bvs
SCOPE

JMP

18=MAR=T76 13106

0e108, (RO)
18

PC,L,RHINIT

PC,DELAY
IBPIBOPNORMLIY, TC(RS)
¢BAI,CS2(RS)
R3, 809 THCHMD

ROBUF

-],

26400,

ROREY

(RS)

800,,(RO)
a8

PC, TIMON
e¥118,(RB)
48
TIMER(R]})

$5,Rp

R4

RO

S
PCoRHINIT
PC, TIMOK
1008

99

GIFINISH

PAGE S4

JINIT DRIVE

JWAIT FOR TAPL MOTION TO STOP
1SET 808 BpI

JINHIBIT BUS ADDRESS INCRENENT
JREAD REVERSE 32* OF TAPL
JREAD BUFFLER

JWORD COUNT

1FRANLE COUNT

JREAD REVERSE

1SET "GO’ BIT

JWAIT FOR FIRST 088 FRANES
1TO BL READ

) TURN TIMER ON
INAIT FOR ALL FRAMES TO BE READ

1G0 TO TIMER & RETURN VIA R2
JOIVIOE TIME BY 32,

JREWIND SLAVE
$BRANCH IF ERROR ON REWIND

SEQ 0079

A7
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DITUD«C TMO2 DRIVE FUNCTION TIMER MACYS1 27(732) 10«MAR=76 13106 PAGE 33 SLQ 0000
DITUDC, P11 PROGRAN MESSAGES

344 +SBTTL PROGRAM MESBAGES

2444 JOPERATOR INSTRUCTIONS

2445 013300 005015 052524 833061 N NAMI ASCIZ <CR><LF>°TU16 DRIVE FUNCTION TINER (DITUDC)®
20446 913306 042040 044322 042326

26447 011344 943040 047128 65210)

2640 613352 047511 020116 044524

2049 013368 042313 920122 042050

2050 013366 052102 042125 941458

2451 011374 090051

26482 013376 00S65S 034524 042520 I,REGI LASCIZ <CROCLF>*TYPE FIRST ADDRESS OF CONTROLLER *
2453 013404 043040 051111 05212)

2054 013412 040440 042104 042522

2455 013420 05152) 047448 020106

2456 013426 04738) 052116 047522

2457 913434 046114 051108 020040

2058 013442 000

2459 913442 124 050131 020105 I.DAVS; ,ASCIZ ATYPL TM2 DRIVE #°3 TO BE TESTED §

2060 013450 046524 011068 062040

2461 013456 044322 042526 021440

20462 013464 051447 032040 020117

2463 913472 09423502 932040 051508

2464 013508 042524 920104 000

2465 011808 106 051117 052040 I,8LVS: ,ASCII °FOR TMS2 DRIVE *

2466 913512 930118 020062 051104

2467 013828 953111 920108

26460 813524 026469 032040 030131 I.DRVY LASCIZ g0 TYPL SLAVE 9°8 TO BE TLSTED §

2469 013532 020105 04612) 05310}

2470 013340 020108 0323443 02013)

2471 013546 847524 e41040 020105

2472 913554 962924 05212) 042105

2473 013562 o0eede

2474 033564 05912) 042505 020104 I,8KEN: ,ASCIZ *SPEED TESTS ONLY? (YES/NO » 1/8)°

2475 013872 042824 032123 030132)

2476 013600 047117 054514 020077

2477 013606 054450 031505 0470357

2478 013614 020117 920078 827461

2479 013622 924460 000

2480 9136325 116 035122 047448 I,NRL:  LASCIZ °NRZ ONLY? (YES/NO s {/e)’

2401 013632 046116 017531 024840

2402 013640 §42531 627523 047516

2403 913646 036440 030440 930037

2404 013654 090051

2483 013656 003015 047103 020104 M EOTs LASCIZ <CRYOCLF>’END OF TAPE’<CRY<LPF>

2486 01)664 D311 0352040 059101

2407 013672 0006503 000012

2400

2409 JERROR MESSAGES

2490 013676 095015 051124 050181 E,.TRP4I ,ASCIZ CCRICLF>*TRAPPED 7O 4°

2691 913704 042520 020104 047524

2492 913712 912040 000

2493 913718 116 020117 0473503 E,NCON3 ,ASCIZ *NO CONTROLLER AT ADDRESS SPECIFIED®<CR><LF>
2494 913722 952116 047522 046114

2495 013730 051185 040440 020124

2496 013736 062101 031104 051893 B7
2097 913744 02012) 0350123 041805
2490 13732 043111 042811 086504



DLTUDeC TMO2 DRIVE FUNCTIION TIMER

0ITUDC, P11

2499
%00
2%01
ase2
2%0)
2584
2%0%
2306
ase?7
23500
2509
asie
as%11
2812
231}
as14
2318
asié
as1?
2918
2319
asae
a%21
%22
a32)
2324
2329
2326
2327
a%28
2%29
2330
2331
a%l2
2%3)
2334
2338
2336
2337
2s3e
2339
23490
234y
2%42
%43
2944
29543
2346
%47
2349
%49
23358
23951
2332
2393
2584

013760
013762
01377
#13776
014004
014012
014014
014022
8146030
014036
014044
014047
014034
014062
014070
014076
014104
o14111
014116
914124
014132
014138
014142
014148
0141932
014160
014164
014172
014200
014206
014214
014220
914226
014234
014242
014246
014234
014262
014279
01427
814300
814306
014314
014322
014330
014334
014342

014344
014332
014360
014366
014374
014402
014410

PROGRAN MESSAGLS

000012
0463824
044822
051104
020069
820108
820060
0531014
846102
020122
003019

116
0)1060
020066
043040
952040
9%212)

123
951108
042050
s03e18

124
020043

ad4e
84250)
831117
851503
s43011
pe1411
904323
006350)
047440
020106
20108
9963522
003018
020122
046106
003018

oS
820108
042522
052111
047306
006311}
843440
800040

025032
92390352
0235032
025092
925032
0230382

#r%o0e9

031060
043326
0331t
04612)

047316
0443501
020108
042824

080
030117
032037
047128
052317
020117
005049
043117
047522
052101

(1]
0313508

000
042304
042440
0030453
00446}
00430}
03112)
031108
000012
082123
040322
851183
000012
044324
053117
033817

(]
032012
934103
030104
0471141
028132
0008012
030101

025992
0250932
0250582
023082
025032
025092
925052

042040
000040
020103
0531014

020124
040314
047806
05212}

046524
030828
#8211t
042116
042824

foe
020124
020122
024301

020124

044326
051122

041327
041304
042011
0%2011

f47440
043516
047322

0423913
51108
942109

046511
8443520
040927
e20107
042122

021440

025082
#2383%2
823082
023052
825032
033032
8235082

MACYLL 27(7)2)

E.NDRV) ,ASCIL

C.N8LVE ,ABCII
E,DRV) LASCII

C.MAVA: ,A8CI2

E,UNIT: ,ASCII

L,8FT: ,ASCIZ

C,HDR; ,LABCIZ
E.HOR1: ,ASCII

+ASC1E

E,HDR2: ,ABCI1Z

L, TIMOV,

E.TINEX)

C.GAP: LABCIZ

10=KAR=7¢ 13306 PAGE S¢ 8LQ 000}

*TMP2 DRIVE °

*ORIVE *
0 SLAVE °

0 NOT AVAILABLE FOR TEST°<CRCLP>

*NO TM@2/TUL6 UNIT FOUND TO TEST <CRICLP>

*SOFT ERROR (DATA)’<CR><LP>

°TE8T ¢ "’
* DEVICE ERROR’<cCRICLP>

*CB1°<CHTI HC CHT> *BACHTI *FCo°¢NT> *C82°¢HT> DB 'CHT> " ERCHTI*TC*<CRYCLI>

® OUT OF RANGE ERROR<CRICLP>

oABCIT <CRICLF>*TIMER OVERFLOWED <¢CRICLP>

+ASCIE <CCRSLF>’TINE EXPIRED WAITING FOR RDY’<CRICLPY>

°* GAP ¢ °*

) TIME DOCUMENT LINES

L,HOR1Y ABCIZ

(o}



DLTUD<C TN@®2 DRIVE FUNCTION TINER

DITUDC, P11

2938
2396
2397
2990
2999
%60
29614
2962
2%63
2364
2963
2966
2367
rild
2369
2370
29371
2372
2373
2374
2378
a37¢
2377
2370
2379
rgl] )
ase1
2%602
a%50)
2304
rill]
2306
rii k)
2300
rill
2390
2391
2392
ril})
2394
2399
2396
39
2390
2399
2600
260}
2002
260)
r{ll}
26093
3606
2607
600
2009
2630

814416
014424
014432
014440
014446
014434
014497
014464
914472
014300
0143506
014314
914322
014524
014332
014336
014341
014346
9143%¢
014566
014366
014374
014662
014610
014616
014624
0146)2
014649

014649
014632
014633
014662

014663
014672
814700
014706
e
914714
014722
014727
01473¢
014742
014730
014731
0147%6
914764
#14772
014779
015002
o13010
015016
918017
915024

PROGRAN NESSAGES

9390352
025032
929032
0323033
023032
003013

092
920062
0261038
944324
9463511
031164
020043
020060
820108
020060

[ 23
027116
021440
0064 4o
820032
044324
044924
042320
84030)
004451
040430
024514

132
036078
101
036314

032
$42%24
0201153

o060

032
042924
992122

032
042324
0421234

000

092
042324
046124
004516

032
020104
041040

000

082
p20184

038052
025082
0259082
025082
025082

000
032040
0351104
0325606
047117
051308
083111

046123)
02004)

4o
041440
031440
000040
023042
0329506
047117
0425193
04430)
044324
044824
05210)
005015

047101
000
#5210)
(] 1)

053440
843040
047382

#3440
091440
0044141
033440
031440
0339317

033440
031440
043108

000
031040
031166
092117

081040
0%212)

030119
053111
041316
052040
020039
030103

03310}

sdesie
051108

003019
041546
004411
031480
044306
047117
042313
040323

080

042307
040828

044322
047922
004524

044522
040524

000
044322
053510
004316

044322
0321098
853517

040303
046317
00441}

040503

MACY31 27(732)

L,NDR2}

L.ORV)

L.8LV)
L,CHAN}

L,HDR3}

L.RNG)
L.ACTs

ABC11

ASCII
ABC1I
oASCIL

ASCII
ASC1E

WASCIL
ASCIZ

10=MAR=76 13106 PAGL %7

e TNO2 DRIVL FUNCTION TIMESe DRIVE o °*

‘0 SLAVE ¢ °

’9 CHAN, SER 0 '

® CCRICLI>®e°¢<CRO<L>

e FUNCTION’CHTICHT> *TIML(SPECIFICATION) CHT> *TINE(ACTUAL) *<CRO<LF>

*RANGESs<’

*ACTUALs’

) TEST DESCRIPTOR HEADERS

A,T0011

A, 70021

A,T00)1

A,T0041

A,T00%:

A,T006)

os110y

ASCIZ

«ASC12

+ASCIL

ASC12

ASC12

Y1381

WRITE FROM BOT’CHT>

WRITE START’CHTICHTD

WRITE SHUTDOWN‘<CHI>

WRITE SETTLEDOWN’CHT>

READ FROM BOT’CHTICHT>

READ STARTCHTI>CHT>

D7



DITUD«C TNO2 DRIVE FUNCTION TIMER

DITUDC, P11

a1
2612
2013
2614
2619
2016
2617
2618
2619
2620
2631
2622
262)
2624
26029
2026
2627
2620
2629
2630
2611
26032
2603)
2634
r{31]
2036
2037
2630
36)9
2640
{1}
2042
2643
2044
2649
2046
26047
2640
2649
2050
2681
2082
2083
2684
2083
2056
2697
2080
2099
2660
2661
2862
266)
2664
2069

0150132
015036
015044
01%082
013060
015066
015074
015102
01810)
015110
#13116
015124
0131298
015132
013140
015146
0181932
915160
013166
015174
915201
015306
919214
013222
015230
015212
#15240
015246
0192%¢
913262
01326)
015270
91%27¢
913304
0213311
919316
015324
013332
018340
018346
013334
015362
o1837¢
015376
015404
015412
931%41)
913420
018426
013424
015417
018444
018432
0135460
01546)
018470

PROGRAN MESSAGES

004824
020082
851440
053317
020052
951440
042108
000
032
020104
05212)
000
032
820104
04412}
047127
020032
31040
032108
033817
082
020116
842116
054501
000011
020092
040440
020104
020131
17
032
051440
092123
04610}
032
051440
95212)
040510
020052
044323
0352116
84750)
020082
847503
040924
17
052
020101
831098
904511
032
020101
032438
004511
033
s20101

008011
042322
033310
0043516
042922
032109
033317

031040
042822
031101

051040
042322
933128
0000141
042%22
033108
046124
004516
052040
#311014
042040
043040

0952324
047522
042504
026822

043440
033111
050117
804306
04344é0
035111
%1101
043114
040397
042%)2
031109
042122
840307
931316
041516

042040
944324
930060

000
042040
044324
033068

(41
842040
0443524

042101
042124
008011
84210}
046124
084516

s4050S
030126
004324

040303
020126
047304

042101
051440
942108

000
031128
032317
046109
051099

947122
047129
040514
0043504

030101
026303
044040

000
030101
026508
020124
00004}
o26120
944433
042322
00001}
030120
031511
9045}

032104
0423519
0350102

032101
042919
030102

032101
042%18

MACYIL 27(7)2)

A, T80

A, Te10¢

A, 1011

A, T012:

A, To1 0

A.Toi 41

A.T0151

A,T0161

A,T0171

A,T0201

A.TO21s

A, TO2)

A, TO241

A, 70289

ASCIZ

ASCIZ

ABCIE

+ASCI2

ASCIZ

ABCIZ

ASCIZ

+ABCIL

«ASCIL

ASCIL

oASCIL

ABC1Z

JASCIZ

ABCIL

10MARCTS 13106 PAGE SO

READ

READ

READ

READ

READ

TURN

TURN

SHUTDOWN?CHTICHT>

SETTLEIDOWN <HT>

REV START’CHT>

REV SHUTDOWN’<HT>

REV SETTLEDONN <HT>

AROUND DELAY FeR’<u?T>

AROUND DELAY Rep’<NT>

GAP SILL=8TOP HALF’<HT>

GAP SILL=BTART HALFO¢AT>

GAP SIIEL=INTERRECORD’<HT>

GAP CONSISTANCY’CHT>

DATA

DATA

DATA

TIME=200BP1°¢KT>

TIME«SS36BPI°<HT>

TIMNE=000BP1°<HD>

E?
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a

DILIUDC TNO2 DRIVE FUNCTION TIHER
DZTUDC P14

2667
2660
2669
2670
2671
2672
267}
2674

2678 .

2676
2677
2670
2679
2600
2601
2602
260)
2604
2603
2606
2697
2680
2609
2690
269}
2692
2693
2694
2698
2696
2697
2690
2699
2700

015476
015304
013307

0158314

015822
018330
015534
0183542
018330
013356
019364
018372
0185600
015601
013606
015614
015622
01562)
015630
015636
015644

015643
013632
015660
015661
015666
015674
015676

015700

-034088
004511
0sa

D20101% -

020108

044524
020032
020103
046440

000

osa )

020108
026304
000
0%a
020103
026304
000

018
005013
0d0
odo
020078
048
000
015700
015700
015700
000200
so00014

RACYL11 27(7)2)

-~ .
.\-.rp:. ‘-' ':‘u’f .

10«HAR«76 13106 PAGE 39 8LQ p0O04 -
PROGRAH HEBOAGED ) 73
Olbggo 030102
0 ﬁ :
042040 052101 A, ,T0263 A8CIZ °e DATA TIHE«1600DPI’<HT> f
044524 042318 )
030066 041060
0000114 \
081105 0S1801 A,T027% ,ASCIZ ‘@& ERAQJE GAP TIHE’CHYI> ;
040507 020120 -
043548 000011} Y
0351137 0352113 A,T0301 LASCIXI ‘@ WHRITE FTILE HARK’CHT> e
044306 042314 oy
0511031 004331) |
0352040 030108 A,T03§s LABCIX & TAPL BPLEDeFUD’CHT>
030123 042309
033306 004504 A
052040 0350301 A,T0323 ,ASCIL ‘e TAPE SPLED-RLVP<H?> -
0%012) 043508 '
043522 0043526 b
057012 000107 L,CHTG: ,ASCIE <CRMLP>*°G°* P
05352) 036322 L,BHRI LABCIE <CR>SLF>‘38VRa’ g
047040 053505 L.NEM: LASCIZ °* NHENo °
000
037412 005013 L,QUEST: eASCITZ <CRMCLF>???<CRYM<CLF> \
+EVEN
RODUFeE,
HIbUrs,
oBLKW 128,
+END
F=7V,
o -~ —




DITUDeC TMS2 DRIVE FUNCTION TINER
DITUDC P11t

A

ACCL =
ANGTAD
AS ®
ASrLG
ATA s
ATINE
ATINTD
A,T001
A,T002
A,To0)
A,T004
A,T00S
A,T006
A, 1007
A,TO%0
A,T011
A,TO12
A,Tos)
A, T014
A, 7019
A,T016
A.T01?
A, 7020
A,T021
A,102)
A,Te24¢
A,7023
A,T02¢
A, 7027
A,Tole
A, 1031
A,T032
Atlé s
A7 s
BA ]
BAl ]
BEGIN
SELL
BKSLSH
80? (]
BPla00s
BPl3S6s
oP10000
BPIVECe
CoMig »
CHEDRY
CHKSLY
CH? (]
CKS¥R
CLR ]
CNTLY
CNTIRLCe

010620
100000
991412
000016
001136
100000
001012
001014
014663
914707
014727
014791
914773
215017
015036
015068
01510)
919128
013192
918201
915232
81836)
015311
13340
018370
01544)
013427
018463
015307
019334
018536
013601
015%62)
800400
001000
000004
000010
006764
00140)
091377
000002
000000
000400
001000
000014
000320
006270
006374
010000
001770
000040
002830
00000)
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CNTRLOS
CNTRLU®
CNYDEC
CNVOCT
CNYTAO
CNVTD
CNV?TO
coung
CR s
CRLF
Csltn s
of }) s
(of ¥ e
OASH

o] ] s
oCONST
DELAY
DELAYY
DELTIN
DIGTAD
DIVvVIDE
oLY (]
DPR e
DRIVES
DRVAYA
DRYNUN
DRYTBL
ORY [
DRYCLRs
1] )
DT
+} {
OVA
Dve
oV}
DVv2
ov)
pve
DVS
DVvé
Dv?
ECHO
ENTVECS
gND

z07T e
ER ]
ERASE »
ERPLG
ERR s
ERRIRP
ERRVECs
E,ORY
C,GAP

080017
000025
002730
002622
003260
002742
002634
001764
800049
081374
fei000
008000
0000610
001403
000022
003036
004740
004770
001114
001132
003026
100000
000400
006140
005116
001004
001134
000200
000010
000012
000020
010000
004000
000000
000001
000002
00000)
000004
000009
000006
000007
001401
000030
012732
902000
p0001 ¢
900024
00112}
040000
00)6%0
000084
014004
014)3)4
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E,MDR
T,HORY
E,HDR2
ENAVA
E,NCON
E.NDRY
E,N8LY
c.8r?
E,.TINE
g£,TIN0
E.TRPS
E,Un3T
re ®
rce ]
FINlsn
(4.} ¢ [
FPEVECS
FRNCNTe
rvoesrc
GAP
GAPOK
GAPTIBL
Go .
GTINTD
HL?T
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100
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ur
ILR
14,111} 4
INCVYAR®
INz?
10TVECe
IR s
1TCnt
I,0RY
$,0RYVS
I.0R2
1.,REG
I,8KEN
I1.,8LVS
Lr

LKS
LKYEC
Lre
Lrs
L,AC?T
L,CHAN
L.CNTGC
L,DRY
L,HDR]
L,HDR2
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014139
014149
014220
014014
013719
013762
0313776
0141113
01427)
014246
013676
014047
000006
001000
012616
000020
000244
177400
008472
001120
0046012
001034
000001
001872
104400
00001}
000010
000100
000001
000002
001264
000100
003724
000020
000100
001121
013824
01344)
013628
013376
013564
013308
000012
177546
000100
177516
177834
014689
914341
013643
014324
014344
014437
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L,ougs
L RNG
L, SLY
L.SuR
neee
noPE
NNYEC
noL

nR

nxe
N,E0?
" NAN
NANPIR
nED
ner

out

ousalUrs
OUTGAP
ouTerc
PARVECSe
PAT o

014800
018643
018674
014648
014836
018632
030000
000400
000130
ei10000
000024
e01 000
013686
013230
001672
010000
004000
004000
000000
000300
003127
000400
003116
001144
020000
000209
009100
003240
08724
003146
003052
000114
000020

rc 28000007

PEFLRCe
res .
PELb00e
PrYEC =
[ 14 ]
[ 24/ (]
PIRQ o
PIRVECe
PLKCSR®
PLRVECS
PRGPLG
PSLL =
1 d 1) [
PUBLIS
ROBUF »
RDFWD ®
RDREY &
ROSY

RDY e

({TF] 1
000040
002000
000024
002000
020000
17171772
000240
172840
000104
001124
002000
177776
903346
018700
0000790
000076
001766
0003200
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RESVECE
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RHINET
RRR ]
RwD @
RwOOrre

0084)0
000810
005454
908174
000004
0000046
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Re 289000000
Ri LI ]
Rip slgoeoend
Rig 8800001
R12  sqe00002
Ri3 sbe0000)
R34 sho0s0ed
RIS ©o%000008
R2 000066932
R) 2000000)
Ré 08000004
RS 83000899

8C e
8COPR o
SCPADR
gdouUR ©
sKRu1s
SLA =
SLAVES
LR =®
SLVAVA
SLYNUN
SLYPIR
SLYTBL
a ®
(1149

100000
104000
0010692
000020
012764
000001
08é)70
17777¢
008144
001008
001006
094164
086030
008874

SPACE
SPACE2
sPCrude
SPCREVe
PR &
(1 e
8TINTS
STKPZRe
SUBUA
SHR
SHUREG
(11 ])
sue?
sueld
w09
svse
swyg
suwi)d
suid

001410
001407
000030
000032
003000
000100
901440
000400
008720
001000
000176
000100
000200
000400
001000
003000
004000
0206880
040000
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DITUD=C THNO2 DRIVE FUNCTION TINER
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SH1S = 100000
TAP e 040000
TOITVEn 90001 ¢
b o s 000032
TCRLF 002360
TENPET 801762
TI® 001760
TINER 004444
TINERR 904434
TINERS 804470
TIMERY 004420
TINOK 004502
TINON 004384
X0 e 177962
TK1IS8R 003606
TKs s 177960
TKVEC ® 000060
THBASE 001010
TMCMD 9055%4
THCE1 & 172440
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SYNBOL TABLE

™K [ ]
s (]
™?s [
TPVEC »
TRAPYES
TRE e
TRTVECe
T8TNUN
T8T001
287002
87003
87004
T8T008
T87000
T8%007
T87040
7870113
T8T012
T8701)
87014

DEFAULT GLOBALS GENEZRATED: O

000004
177866
177864
000064
000034
040000
000014
001123
097336
007422
007300
007370
007676
007762
018046
010146
810266
010364
010474
010634

®DSKMJORTUDC,0LETUD/80LLDEKMIDITUDC,PY
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787038
T8T036
787017
187020
T8T021%
787022
78703)
787024
78%029%
187026
187027
787030
787031
83032
b4 24
TTING
TTIND
TYPDEC
L
TYPEY

010726
015034
0111)8
011240
011360
011664
011672
0132014
012144
012274
012424
012810
012772
013120
002242
002262
092274
0902736
000084
002392
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TYPR2
TYPE)
TYPEY
TYPPrLG
TIPNDR
TYPOCT
UBREAKs
URS ]
(] §44]"]
urt e
WALITRD
WAITE:
e [}
wCk (]
WCHNKF @
WCHAR @
WPNK @
wrwo o
WRDCNT®
WRITE

002400
003400
003412
001126
007219
003630
177770
040000
004128
020000
008233
0083)¢
000002
040000
000080
(L1t ])
000026
000040
177600
008420

WREt o
WR2,,BK
wEIBUP o
SCHARC
SCHIRL
SCRL?F
oriLk
(1.} 4 (]
oNULL
$IKrLG
(344
e3PrLG
sIrs
«INMPUT
+REST0
JREWIN
+BAVE
+8COPE
oTIPEK

084000
008912
038700
003334
0902328
9933236
008319
000031
003314
002347
903322
0031346
002320
003082
002474
002600
898513)6
0025586
904126
003332
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