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TMNO2 DRIVE FUNCTION TIMER

ABSTRACT

PROGRAN DEZTUD MNECASURES THE TINE REQUIRED AND GAP
SITES  PRODUCED BY THE TNO2/TUI6  MAGTAPE
DRIVE/SLAVE,

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

ACTUAL TAPE SPEED MAY ALSO BE CHECKED BY USING
THE SPEED TESTS WITH AN 000 BPI SKEW TAPE,

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

IF THE TIME CHECK I8 OUT OF RANGE, IT I8 PRINTED
AS AN OUT OF RANGE ERROR,
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TMO2 DRIVE FUNCTION TIMER PAGE ¢ SLQ 0004
REQUIREMENTS

CHAPTER 1
REQUIRENENTS

POP=11 FAMILY CENTRAL PROCESSOR WITH 4K MEMORY WITH UP TO 64 TN11/TMO2
CONTROLLER/MAGTAPE STATIONS,

®#ePROGRAN CAN BE RUN ON A PROCESSOR THAT DOES NOT NAVE A HARDWARE SWITCCH REGISTER,

A SOFTWARE SWITCH REGISTER (SWREG) LOC, 176 I8 AUTOMATICALLY SELECTED(REFER 10
CHAPTER 3,FOR DESCRIPTION OF HOW TO DYNAMICALLY LOAD LOC,176)ees

1,1 OPTIONAL EQUIPMENT USED
1, NONE

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

1,3 PRELININARY PROGRAMS (TO ASSURE HARDWARE OPERATION)

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

Dl
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LOADING AND STARTING PROCEDURE

CHAPTER 2
LOADING AND STARTING PROCEDURE

THE PROCEDURE I8 AS FOLLOWS:

LOAD PROGRAN USING THE ABSOLUTE LOADER
LOAD ADDRESS = 200

SET OPERATING SWITCHES

PRESS START

®seIF THE SOFTWARL SWITCH REGISTER 18 USED THEN THE PROGRAM WILL TYPE SWRsXXXXXX NEWs
THIS WILL ALLOW LOC, 176 TO BE CHANGED BEFORE THE START OF THE TESTING,(REFER TO CHAPTER ) FOR OPTIONS)

PROGRAM WILL REQUEST DRIVE (TMS2) AND SLAVE (TU16) NUMBERS TO BE
TESTED, TYPE DORIVE/SLAVE NUMBERS WITH A COMMA (,) BETWEEN EACH
DRIVE/SLAVE T0 BE TESTED,

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

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

THE PROGRAN TO EXECUTE TEST 31 AND 32 ONLY, THIS IS THE ONLY WAY

TO TEST TAPL SPEED,

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

PROGRAM WILL PUBLISH TIMES REQUIRED AND REPORT ERRORS,

2,1 ACTi1 OPERATION

IF THE PROGRAM IS RUN IN QUICK VERIFY MODE, FUNCTION TESTS ARE NOT
ITERATED,

E|



THO2 DRIVE FUNCTION TIMER PAGE ¢
SWITCH SETTINGS

CHAPTER )
SYITCH SETTINGS

IF THE DIAGNOSTIC IS RUN ON A CPU WITHOUT A SBWITCH

REGISTER THEN A SOFTWARE SWITCH REGISTER I3 USED WNICH ALLOWS
THE USER THE SANE SWITCH OPTIONS A8 THE NARDWARE SWITCH REGISTER,
IF THEC HARDWARE SWITCH REGISTER DOES NOT EXIST OR IF ONE DOELs
AND 1T CONTAINSG ALL ONES (177777) THEN THE SOFTWARE SWITCH
REGISTER (LOC, 176) Is USED,

CONTROL:

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

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

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

3) AFTER THE °“°NEWs’°® HAS BEEN TYPED THEN THE OPERATOR CAN DO ONE
OF THE FOLLOWING AT THE TTY:

A) TYPE A NUMBER T0 BE LOADED INTO LOC, 176 FOLLOWED BY A <CR>,
(ONLY NUMBERS BETWEEN @<7 WILL BE IéCl'TID AND ONLY 6 NUMBERS
WILL BE ALLOWED)

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

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




8Wis
(100000)

svi4
(040000)

swid
(020000)

svi1
(004000)

(1 []]
(001000)
sue?
(000200)

HALT ON ERROR

LOOP SUBTEST
INHIBIT ERROR
TYPEOUT
INNIBIT SUB.
TEST ITERATION

INHIDIT
FUNCTION TIME
PUBLICATION

RING BELL
ON ERROR

HALT AFTER
SELECTED TEST

CONTINUOUS
CYICLE

TEsT SELECT

THIS SWITCH WHNEN SET WILL HWALT TNE
PROCESSOR WHEN AN ERROR 18 DETECTED,
TRE PCe2 AND PSN AT THE TINE OF TNE
ERROR I3 STORED ON THE STACK, PRESSING
CONTINUE WILL CAUSE THE ERROR TO BE
TYPED (IF SELECTED) AND FURTHER TESTING
RESUNED,

THIS SWITCH WHEN SET LOOPS TNE CURRENT
SUBTEST REGARDLESS OF ERROR CONDITION,

THIS SWITCH WNEN SET INHIBITS ERROR
TYPEOVT,

THIS SWITCH WHEN sET CAUSES EACH suBTEs?
TO BE EXECUTED ONLY ONCE, CINITIAL
STARTUP ONLY),

THIS SWITCH WHEN SET WILL INNIBIT THE
PRINTING OF THE FUNCTION TIMES, (SEE
CHAPTER 0,)

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

THIS SWITCH WHEN SET WILL CAUSE THE
PROGRAM TO HALT AFTER THE TEST SELECTED
IN 3WOS-3We0 I8 EXECUTED,

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

THE PROGRAMN WILL HALT AFTER EXECUTION
OF THE TEST SELECTED WHEN sWe? I8 SET,

sta o0




TNO2 DRIVE FUNCTION TINER PAGE 7
ERRORS

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

4,1 ERROR TYPEOUT FORMAT (HARDWARE); DATA RELATED ERRORS (IEs PARITY ERROR) ARE PRINTED Ag SOFT ERRORS
AND HAVE WO EFFECT ON TINE,
TEST ¢ XXXXXX DEVICE ERROR

cs1 WE DA rc cs2 D8 ERri
AAAAAA BBBBAB CCCCCC DDDDDD EEEEEE FFFFPFF GGGGGG

XXXXXX = TEST NUMBER
AAAAAASIIIIII ® CONTENTS OF TAPE REGISTER 172440172454

4,2 ERROR TYPEOUT FORMAT (FUNCTION TINE OUT OF RANGE)
TEST ¢ XXXXXX OUT OF RANGE ERROR
RANGE ® <AAAAAA=BBBBBE> ACTUAL ® CCCCCC

H)
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SUBROUTINE ABSTRACTS

CHAPTER §
SUBROUTINE ABSTRACTS

S,1 ,8C0pE
THE SCOPE ROUTINE Is CALLED BY THE gCOpE (EMT) INSTRUCTION AT THE
START OF EACH sUBTEST, THE ,3COPE ROUTINE PERFORNS THE FOLLOWING
FUNCTIONS:

1, LOADS RS WITH BASE ADDRESS

2, TYPES TIME LINE <svwo®>

3, PROVIDES CONTINUOUS LOOP <8W14>

4, MNOVES FUNCTION TIME INTO TABLE

S, OUTPUTS LINE ITEN IF BELECTED

6, PROVIDES HALT ON TEST <8We7>

7, DELAYS 3SOMS BEFORE STARTING TEST

8, INIT’S DRIVE/SLAVE

9, CLEARS THE ERROR FLAG (ERFLG)
THE ROUTINE MONITORS SWi4, BSWi1, 8SW10, 8WPS, AND gWO7,

®00THIS ROUTINE WILL CHECK FOR CNTL G<*G> BY DOING A JSR PC,CKSWR
(REFER TO CHAPTER 3 FOR DESCRIPTION),

$,2 PUBLISH
THE PUBLISH ROUTINE Is CALLED FROM THE SCOPE ROUTINE IF sWi@ I8 EQUAL

T0 @ (PUBLISH TIME DOCUMENT), THE ROUTINE WILL PRINT A "SINGLE LINE
ITEN® EACH TIME IT I8 CALLED,
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SUBROUTINE ABSTRACTS

THE HLT ROUTINE I8 CALLED BY THE HLT (TRAP) INSTRUCTION WHEN AN ERROR
I8 DETECTED, A HLT (TRAP) INSTRUCTION FORMATS THE ERROR INFORMATION
l:c.=°:. IN SEC 4,1, A HLT¢1 (TRAP+1) FORNMATS THE ERROR AS SHOWN IN
5 %

#eoTHIS ROUTINE WILL CHECK FOR A CNTL G <"G> BY DOING A JSRA PC,CKgWR
(REFER TO CHAPTER 3 FOR DESCRIPTION)>

J)



THO2 DRIVE FUNCTION TIMER PAGE 10 SEQ 0013
MISCELLANEOUS

CHAPTER ¢
MISCELLANEOUS

6,1 STACK POINTER

THE STACK POINTER Is INITAILLY SET TO Se@ AND I8 RESET TO Se@ BY THE
SCOPEA ROUTINE,

6,2 EXECUTION TIME
WHEN gwWils] (INHIBIT ITERATIONS) THE TIME REQUIRED 18 2 MIN,
WHEN SWiis® (ITERATE SUBTESTS) THE TIME REQUIRED I8 9 MIN,
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PROGRAM DESCRIPTION

7,

1 SANPLE TIME DOCUMENT

CHAPTER 7
PROGRAM DESCRIPTION

TYPE FIRST ADDRESS OF CONTROLER 172440
TYPE THNO2 DRIVE #°8 TO BE TESTED @

FOR THO2 DRIVE 0= TYPE SLAVE 0°s TO BE TESTED 7

TAPE SPEED TESTS ONLY? (YES/NO = 1/0) #
NRE ONLY? (YES/NO = 1/0) @

CORNEOE0N00N000000R0000ODRNRDRIININNNRRNNRNNNNNRNNRENENNNNNNRNERENENS
THP2 DRIVE FUNCTION TINES= DRIVE ¢ @ SLAVE ¢ 7 9 CHAN, SER, ¢ 5009

TINECACTUAL)

FUNCTION

WRITE FROM BOT
WRITE START

WRITE SHUTDOWN
WRITE SETTLEDOWN
READ FROM BOT

READ START

READ SHUTDOWN

READ SETTLEDOWN

READ REV STAR?T

READ REV SHUTDOWN
READ REV SETTLEDOWN
TURN AROUND DELAY FeR
TURN AROUND DELAY ReP
GAP SI1ZE=8T0P HALF
GAP SIIE=START HALF
GAP SIIE-INTERRECORD
GAP CONSISANCY

DATA TIMNE-200 BPI
DATA TIME=S556 BPI
DATA TIME-000BP1
DATA TIME~16008P1
CRASE GAP TIME

WRIYE FILE MARK

TIME(SPECIFICATION)

RANGE=<100000-104000>
RANGE=<§09500-000700>
RANGE=<000900-000500>
RANGE=<011500-000100>
RANGE®<152000-149000>
RANGE=<@03200-002600>
RANGES<004650-004250>
RANGEs<#13500-000100>
RANGE=<003200-002600>
RANGEs<003700-00)300>
RANGEs<P1)500-000100>
RANGE=<#16700-010700>
RANGES<016700-010700>
RANGE®<012900-009500>
RANGEs<011000-000500>
RANGE=<014000-011700>
RANGE®<014000-012400>
RANGE=<024100-02)3100>
RANGES<024000-023000>
RANGE=<024000-02)000>
RANGE®<025100-024100>
RANGE=<101000-099000>
RANGES<103000-103000>

PAGE 11

ACTUAL®104740
ACTUAL®009120
ACTUAL®0000 40
ACTUAL®010970
ACTUAL®150500
ACTUAL®=002740
ACTUAL®004360
ACTUAL®010970
ACTUAL®=002740
ACTUAL®00)S20
ACTUAL=010970
ACTUAL®P13600
ACTUAL=@13660
ACTUAL®@12200
ACTUAL®p10S520
ACTUAL=@14500
ACTUAL®013040
ACTUAL®023460
ACTUAL®0233%0
ACTUAL=023400
ACTUAL®@24470
ACTUAL®099510
ACTUAL®103990




THO2 DRIVE FUNCTION TINER PAGE 12

Te1.1  SANPLE TINE DOCUNENT FOR TAPE SPEED TESTS

TYPE FIRST ADDRESS OF CONTROLLER 172440

TYPE THNO2 DRIVE 0°8 TO BE TESTED 0

FOR THO2 DRIVE 0= TYPE SLAVE 9°S TO BE TESTED 7

SPEED TESTS ONLY? (YES/NO ® 1/9) 1
PENNSRENE0000R00RENEE000000000000000000000000000000000000000000
#TH92 DRIVE FUNCTION TINESe DRIVE ¢ 0 SLAVE ¢ 7 9 CHAN, SER, ¢ S009
*

oFUNCTION TINE(SPECIFICATION) TINE(ACTUAL)
oTAPE SPEED FWD RANGE=<022700-021700> ACTUAL=922500
®TAPE SPEED REV RANGE=<022700-021700> ACTUAL=022500
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7,2

PAGE 1)

TEST SEQUENCE WITH RELATED ADJUSTMENTS AND ASSOCIATED HARDWARE

TEST NO,/NAME

i1,

12,

13,

17,

WRITE FROM BOT

WRITE START

WRITE SHUTODOWN

WRITE SETTLEDOWN

READ FROM BOT

READ START

READ SHUTDOWN

READ SETTLEDOWN

READ REVERSE START

READ REVERSE SHUTDOWN

READ REVERSE SETTLEDOWN

TURN AROUND FeR

TURN AROUND ReF

GAP SIZE«STOP HALF

GAP SIZE=START HALF

GAP SIZE INTERRECORD

RELATED ADJUSTMENTS

eFWRD/REV SPEED=START/STOP=RAMPS

®SAME AS IN TEST 16

oFWD/REV SPEED

ASSOCIATED HARDWARE

oMB911 ROM&ME90) ACCL CNTR

eM8910 SETTLEDOWN ONE SHOT

eM0911 ROMeME90) ACCL CNTR

eM0910 SETTLEDOWN ONE SHOT

*M0911 ROMeME90)3 ACCL CNTR

eM8910 SETTLEDOWN ONE SHOT

*Me911 ROMeM§9@3 ACCL CNTR

SEQ 0014

A



TMO2 DRIVE FUNCTION TIMER PAGE 14 8EQ 0018
21, GAP CONSISTENCY #SAME AS IN TEST 16 eWRITE CLOCK
@TEST NUMBER 22 18 RESERVED FOR FUTURE USE
23, DATA TINE 200 BPI eNONE o ¢ .
24, DATA TINE 556 BPI . " e .
25, DATA TINME 000 BPI e * e * o
26, DATA TIME 1600 BPI e o ¢
27, ERASE GAP TIME e * oN0911 ROM®ME®S)I ACCL CNTR
30, WRITE FILE MARK > " e ° ®o ©* . .
31, TAPE SPEED<FORWARD oFWD SPEED oCAPSTAN SERVO LOOP
32, TAPE SPEED-REVERSE ®REVERSE SPEED oCAPSTAN SERVO LOOP

seseaNOTE; IF TIMNE PROBLEMS APPEAR IN T{ THRU T30, RUN TAPE SPEED TESTS FIRSTeccsses
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THOP2 DRIVE FUNCTION TINMER PAGE 18

1,3

TEST DESCRIPTIONS:

THE FIRST THIRTEEN (1)) TESTS (T1 « T1S) ARC CHECKS OF THE
RON CIRCUITS IN THE TUL6 (M9011), THE ACCL COUNTER IN THE
THO2 (N8993), AND THE SETTLEDOWN ONE SHOT (ME910),

'T1, WRITE FRON BOT:

THIS TEST WILL NEASURE ACCELLERATION DELAY REQUIRED TO
NOVE THE TAPE APPROXINATELY SEVEN (7) INCHES FORWARD
FROM DEAD STOP AT BOT BEFORE STARTING TO TRANSFER DATA,

1, ASSURE TAPE I8 STOPPED AT BOT,

2, ISBUE A WRITE COMMAND

3, MONITOR BIT 1S5 OF TC (ACCL)

4, TINE FROM GO TO ACCL RESET I3 BOT DELAY
s, 8TOP

T2, WRITE START:

THIS TEST WILL MNEASURE ACCELLERATION DELAY JUST AS IN
T1, HOWEVER THE TIME WILL BE LESS WHEN NOT STARTING
FROM BOT,

1, LEAVE TAPL AT ITS PRESENT POSITION, ASSURE THAT IT I8 STOPPED
2, ISSUE A WRITE COMNNMAND
3, MNONITOR BIT 13 OF TC (ACCL)
:. 1;:: FRON GO TO RESET OF ACCL IS START DELAY
8
L

T3, WRITE SHUTDOWN;

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

1, LEAVE TAPE AT ITS PRESENT POSITION, ASSURE THAT IT I8 STOPPED
3, ISSUE A WRITE COMMAND,
3, MONITOR FRANE COUNTER AND BIT 4 OF D& (SDWN)
4, TINE FROM FCe® TO ASSERTION OF SDWN I8
THE SHUTDOWN TIME,
S. 8&ToP

C.

4

73
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o T4, WRITE SETTLEDOWNS 8E0 0017
THIS TEST WILL NEASURE THE SLOWDOWN TIME, THE TIME
1) FROM THE START OF SLOWDOWN UNTIL THE TAPE SHOULD
BE STOPPED, THIS I8 A PART OF THE GAP TIMING IN LOGIC,
THE MECHANICAL POSITIONING OF TNE TAPE IN THE GAP DISTANCE
e WILL OE MEASURED IN A LATER TESBT,
1, LEAVE TAPE AT IT8 PRESENT POSITION, ASSURE THAT IT I8 STOPPED
@ 2, ISSUE A WRITE COMMAND
3, MONITOR BIT 4 OF DS (SDWN)
4, TINE FROM SET OF SDWN TO RESET OF SDWN Is THE
'] SETTLEDOWNN DELAY
S, 8&rop
&
® TS, READ FROM BOT
THIS MEASUREMENT Is MADE EXACTLY As THE wWRITE
o NEASUREMENT IN T1, USE THE SAME RECORD THAT WAS
WRITTEN IN T},
© 1, REWIND TO 80T
3, ASSURE TAPE HAS HAD TIME TO COME TO A COMPLETE sTOP
3, READ FORWARD 1 RECORD,
oy 4, MNONITOR BIT 1§ OF TC (ACCL)
S, TIMNE FRON GO TO ACCL 1Is BOT DELAY
6, 8STOP
L #]
o
¢
Q
o
@
&)
o
]
DX




76, READ STARYT sLQ 0010
THIS TEST NCASURES THE SANE DELAY AS IN 72,

1o WRITE { RECORD, THEN BACKSPACE OVER IT, ASSURE TAPE I8 STOPPED,
3, 183U A READ FORWARD OF THE RECORD WRITTEN IN STEP i,
3, MONITOR BIT 15 OF TC (ACCL)
:o T;:: FROMN GO TO RESET OF ACCL I8 START DELAY
8
L]

77, READ SHUTDOWN;
THIS TEST MEASURES THE SAME DELAY AS IN T3,

1, WRITE § RECORD, THEN BACKSPACE OVER IT, ASSURE TAPL IS STOPPED,
2, READ PORWARD THE RECORD WRITTEW IN $TCP 1,
3, MONITOR FPRANE COUNT AND BIT 4 OF DS (SDWN),
4, TINE FRON FCSRECORD SIZE (LAST FRANE RECAD) TO SDwNsi
I8 THE SHUTDOWN TINE,
s, stop

T10, READ SETTLEDOWN:
THIS TEST MEASURES THE SANE DELAY AS IN T4,

WRITE § RECORD, THEN BACKSPACE OVER IT, ASSURE TAPE IS STOPPED,
READ PORWARD THE RECORD WRITTEN IN STEP i,

MONITOR BIT 4 OF DS (SDWN)

* TIME FROM SET OF SOWN TO RESET OF SDWN I THE

SCTTLEDOWN DELAY,

sTOP

Ea.
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Ti1, READ REVERSE START:

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

1, WRITE {1 RECORD, ASSURE TAPE 18 STOPPED,

2, READ REVERSE THE RECORD WRITTEN IN STEP 1§,

3, NONITOR BIT 1S OF TC (ACCL)

:o :::'?II‘ FRON GO TO RESET OF ACCL I8 THE START TINE
@

712, READ REVERSE SHUTDOWN

THIS TEST WILL MEASURE THE READ SHUTDOWN IN THE REVERSE
DIRECTION,

1, VWRITE { RECORD, ASSURE TAPE 18 STOPPED,

2, READ REVERSE THE RECORD WRITTEN IN STEP 1,

3, MNONITOR FRANE COUNTER AND BIT 4 OF DS (SDWN),

4, TINE FRON FCsRECORD SIIE (LAST FRANE READ) TO gDwWNei
I8 THE READ REVERSE SMUTDONWN TINE,

s, 8rop

T13, READ REVERSE SETTLEDOWNS

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

1, WRITE § RECORD, ASSURE TAPE I8 STOPPED,

3, READ REVERSE THE RECORD WRITTEN IN STEP 1,

3, MONITOR BIT 4 OF DS (SDWN)

4, TINC FPRON SET OF SOWN TO RESET OF SOWN Is TNE
SETTLEDOWN DELAY

s, ST0P

Ti4, TURN AROUND DELAYeFORWARD TO REVERSE

THIS TEST WILL NEASURE THE TINE REQUIRED FOR THE TAPE
TO CHANGE DIRECTION,

1, LEAVE TAPZ AT ITS PRESENT POSITION, ASSURE THAT IT I8 STOPPED
2., ISSUC A WRITE FORWARD OF AT LEAST 20 FRANCS
3, MONITOR BIT 7 OF DS (DRY)
4, WHEN DRY I8 ASSERTED (EOR), IMMEDIATELY ISSUE A
READ REVERSE OF THAT RECORD,
S, MONITOR BIT 1S OF TC (ACCL),
6, TINEC FRON GO OF READ RCYERSE 7O RESET OF ACCL 18
THE TURNAROUND TINE,
7, 8TOP

Fa




THO2 DRIVE FUNCTION TINER PAGE 10
T1S, TURN AROUND DELAYREVERSE T0 FORWARD

THIS TEST WILL NEASURE THE TINE AS IN T14, BUT IN THE
OPPOSITE DIRECTION,

1, WRITE § RECORD,

2, ASSURE TAPE IS STOPPED

3, READ REVERSE

4, WONITOR DRY (BIT 7 OF DS)

S, WNEN DRY @ 3, ISSUE A READ PORWARD

6, WONITOR ACCL (BIT 18 OF TC)

:. :;:: FRON GO PORWARD TO ACCL ® § IS THE TURN AROUND TINE,
[ ] L)

Ga
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GAP NEASUREMENTS:

THE PREVIOUS THIRTEEN (1)) TESTS WERE NEASUREMENTS OF LOGIC
DELAYS PERFORNED BY THE TH@2 OR TU16 IN ORDER TO ALLOW POR
PROPER ACCELERATION AND DECELLERATION OF TAPE ACCORDING TO
THE DESIRED INTEROCORD GAP (,6 INCHES), THIS TEST, NOWEVER,
WILL WEASURE THE PHYSICAL SISE OF TNE INTERCORD GAp THAT
EXISTS OF TAPE AS A RESULT OF THE START/STOP TINES OF

THE CAPSTAN ITSCLF, BECAUSE TME INTERRCORD GAP I8

CREATED BY TWO ACTIONS, THE START OF MOTION AND TNE

ST0P OF NOTION IT IS NECESSARY TO MAKE TWO SEPERATE
NEASURENENTS, A TNIRD NEASURENENT, MADE ON THE FLY, OF

THE ENTIAE LENGTH OF THE GAP WILL ALSO BE MADE,

716, GAP SIZE (8T0F HALPF)

THIS TEST WILL MEASURE THE DISTANCE TRAVLED BY TNE TAPE
1M A‘l=0’ CYCLE, 1IN OTNER WORDS, THE DISTANCE INTO
THE IRG,

1, WRITE § RECORD,

2, ASSURE TAPE 18 STOPPED,

3, 1SSUE A READ REVERSE OVER THE RECORD

4, MNONITOR THE FPRAME COUNT FOR TNE PIRST FPRANE READ (FC ® 3)
S, THE TINC FRON GO®i 7O FCei 3§ THE LENGTM OF THE GAP

¢, BSTOP

T17, GAP SIIE (START HALF)

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

1, WRITE 1 RECORD, THEN REVERSE OVER IT, ASSURE TAPE 1Is STOPPED,

2, ISSUE A READ FORWARD

3, MNONITOR FC FOR FCeil

4, TINE FRON GOs3 TO FCsi IS START DISTANCE
S, 8&T0P

T20, GAP SIZE (INTERRECORD)

THIS TEST WILL MEASURE THE ENTIRE LENGTH OF THE IRG ON
THE FLG, THE TINE VALUE OF THIS TEST SHOULD NOT BE
EQUAL TO A SUMMATION OF T16 AND T17 DUE TO THE FACT THAT
THE ACCELLERATION AND DECELLERATION CURYVES ARE NOT IN
EFFECT, THE VALUE HERE SHOULD ACTUALLY BE LESS THAN THE
SUN OF 716 AND T17,

1. WRITE 2 RECORDS,

3, READ REVERSE OVER THE SECOND RECORD

), MONITOR ORY (BIT 7 OF D8)

4, WHEN DRY » 1, ISSUE A SECOND READ REVERSE

S, NONITOR FRANE COUNT

6, TINE FROM GOsi OF SECOND READ REVERSE TO FCei 18 THE
LENGTH OF THE GAP,

7, S0P
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T21, GAP CONSISTENCY:

NOW THAT WE HAVE ESTABLISHED THAT THE INTERRCORD

GAP 18 TRE PROPER SIIE, LET US DETERNINE THE CONSISTENCY
OF THE GAP UNDER VARIOUS COMMAND EXECUTION TINES,

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

THEIR INTERRECORD GAPS, ON THE FLY,

1, RENIND TAPE 70 BOT,

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

3, VWRITE SIXTEEN (16) RECORDS WITH A PROGRESSIVE DELAY
OF FRON O TO 16 NILLISECONDS (APPROX) BETWEEN COMMANDS,

4, BACKSPACE 16 RECORDS AND ALLOW THE TAPE TO 8TOP,

8o READ FORWARD (NON-STOP) OVER THESE 16 RECORDS, EACH
TINE NONITORING THE TINE FRON THE END OF RECORD (DRY)
UNTIL THE FRAME COUNT NEXT GOES FROM @ T0 § (FCel),

6, THE TINES FROM DRY TO FCel IS THE GAP TINE AND IT

> .l:g&ﬁ REMAIN CONSISTANT FOR ALL RECORDS,

o BT
®»(SEC GTINTBL IN DITUD LISTING FOR GAP TINES)es

T22, RESERVED FOR FUTURE USEsssse
T23, DATA TINE AT 200 BPIy

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

BY WRITING A RECORD OF ENOUGH FRAMES TO MOVE

THE TAPE 1 INCH (200 FRANES), DATA RATE

CAN BE VARIFIED,

1, REWIND TO BOT AND ALLOW TAPE TO 8TOP

2, WRITE A RECORD AT 200 BPI,

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

4, THE TINC FPROM FCsFCei TO DRY WILL BE THE TINE REQUIRED
FOR 1 INCH AT THE SELECTED DENSITY

S, 8rop

T24, DATA TINE AT 556 BPIM
REPEAT STEPS 1 THRU S OF T23 AT 556 BPI,

725, DATA TINE AT 000 BPIs
REPEAT STEPS 1 THRU S AT 000 BPI,

T26, DATA TINE AT 1600 BPI (PE)s

REPEAT STEPS § THRU S AT 1600 BPI,
®oTHIS TEST I8 NOT EXECUTED IF NRZ ONLYee

o




THO2 DRIVE FUNCTION TIMER
727, ERABE)

THE CRASE COMMAND WILL CAUSE AN AREA OF THE THREE (3)
INCHES 20 BE DC ERASED IN THE FORWARD DIRECTION

THIS TEST WILL ASSURE THAT THE PROPER DISTANCE Is
.”.u.

1, LEAVE TAPE AT ITS PRESENT POSITION,
2, ISSUT AN ERASE COMMAND,
3, MWONITOR DRY (BIT 7 OF D8)
4, THE TINE PRON GO TO DRY WILL BE THE TINE
REQUIRED TO ERASE 3 INCHES OF TAPE AND WILL
- :::;ltt THE DISTANCE, DENSITY I8 NOT A FACTOR,
L]

730, TAPE MARK)

THIS TEST 18 ALSO A CHECK ON THE THREE ()) INCH GAP,
WHEN A TAPE NARK I WRITTEN, A ) INCH GAP I8
CREATED BEFORE DATA I8 PUT ON TAPE,

1, LEAVE TAPE AT ITS PRESENT POSITION

2, ISSUE A WRITE TAPE MARK COMMAND

3, MNONITOR DRY (BIT 7 OF D8)

4, THE TINE FRON GO TO DRY WILL BE THE TINME
REQUIRED TO WRITE THE TM RECORD PLUS THE
3 INCH GAp,

s, &rop




TNO2 DRIVE FUNCTION TINER

731, TAPE SPEED FORWARD:

THIS TEST REQUIRES THE USE OF AN 000 BPI SKEN TAPE}
THE OPERATOR WILL BE REQUIRED TO MOUNT THE SKEW TAPE
BEFORE EXECUTING THE TEST, THE SKEW TAPE I8 THNE ONLY
WAY TO ASSURE THAT TAPE I§ MOVING AT THE PROPER SPLED
BECAUSE THE FREQUENCY OF FRANES ON A SKEW TAPE I3
GUARANTEED TO BE ACCURATE,

1, ASSURE TAPE Is STOPPED AT BOT,

2, 1SSUC A READ FORWARD (000 BPI, NORMAL)
3, WONITOR FC POR FC = 000(10)

4, MONITOR FC FPOR PC ® 0000(10)

S, TINE FROM FC = 000 TO FC » 0000 18 THEC TINE REQUIRED

FOR TAPE TO TRAVEL 10 INCHES
6, DIVIDE THE TINE FOR 10 INCHES BY 10,
:. ::g’lllﬂlf I8 AN AVERAGE SPEED FOR i1 INCH,
B "

732, TAPE SPEED REVERSE:

THIS TEST I8 THE SANE As TEST )1, BUT SPEED I3
NEASURED IN THE REVERSE DIRECTION,

1, ADVANCE TAPE OFF OF BOT,

2, 18SUC A READ REVERSE

3, REPEAT sTEPS 3 THRU ¢ IN THE REVERSE DIRECTION,
. sTOP,




DITUD=C TNO2 DRIVE FUNCTION TIMER NACY11 27(732) 108eMARe76 13106
DETUDC, P11 TABLE OF CONTENTS
L] STARTING INSTRUCTIONS
M MACRO DEFINITIONS
Se REGISTER ASSIGNMENTS
129 THO2/TU16 REGISTER BITS
311 TINE SPECIFPICATION TABLE
Ll GAP TINE SPECIFICATION TABLE
370 TEST NEADER POINTERS
460 PROGRAN SUBROUTINES
469 TYPE SUBROUTINE
N OCTAL TO ASCII & TYPE ROUTINE
618 OCTAL TO DECINAL & TYPE ROUTINE
648 TYPE SPECIFIED TINES ROUTINE
676 TYPE GAP TINES SUBROUTINE
707 ASCII TO OCTAL CONVERT SUBROUTINE
121! PUBLISN SUBROUTINE
773 INPUT SUBROUTINE
(32 ] ERROR SERVICE ROUTINES
6§82 SCOPE SUBROUTINE
942 TIMER SUBROUTINES
1074 DELAY BUBROUTINES
1101 DIVIDE SUBROUTINE
1137 ORIVE SUBROUTINES
1316 PROGRAN INITIALIZATION
1571 START OF TESTS
2443, PROGRAN MESSAGES




DZTUDSC TM@2 DRIVE FUNCTION TINER
DETUDC P11

OO > AW e

&% 100000
2s . 040000
26 20000
27 284009
a8 002000
29 001000
30 d004do00
3 000200
32 (21 3% 1]

NACY1L 27(732)

oNLIBT
L1872
oADS

oMCALL
o TITLE

«80TTL
ILOADIIG AND STARTING PROCEEDURE

10=NAR=76 13106 PAGE

OCPREG, SCPVEC, SCPREG,8CATCH,0TYPE
DETUD=C TMHO2 DRIVE FUNCTION TINER
STARTING INSTRUCTIONS

' LOAD PROGRAM USING ABS LOADER
B LOAD ADDRESS 200

’ SET SWITCH OPTIONS
1 PRESS STAR?

GENERAL REGISTER UBAGE:
ROSADDRESS OF °FC® REGISTER (SET BY acorr)
RiSADDRESS OF °D8° REGISTER (SET AY acorp)
RISRETURN PC FRON TINER (SET BY EACN TES?T)
RISINDEX INDICATING PREVIOUS OSCILLATOR Pﬂﬁlllff (SET BY TINER)
ResCONTAING °TICK® COUNT WHEN TINER IS RUNNING (8ET BY TINER)
RSSADDRESS OF C81 (SET BY SCOPE)

JSWITCH REGISTER SWITCH ASSIGNNENTS

sviSs
svids
svWide
s¥iis
Evigm
Sudbe
gugem
swe7s
LLLIT]

,80TTL
+MACRO
JSR
+ENDN
+MACRO
JoR
+ENDN
+MACRO
JSR
LENDN
+MACRO
JSR
BvS
JENDN
+MACRO
JoR
+ENDN
+MACRO
Jup
LENDN
+MACRO
ING
Ny

100000
040000
020000
es4008
(Lill
001000
L BLELL)
ecpaed
000100

sHALT ON ERROR

PLOOP SUBTEST

PINHIBIT ERROR TYPE OUT

pINHIDIT SUBTEST ITERATION

sINRIBIT PUBLICATION OF FUNCTION TINES
JRING BELL ON ERROR

pTYPE LINE ITEN AFTER EACH ITERATION
JNALT ON TEST SELECTED IN SWOS~-sNe0
sCONTINUOUS CYCLE

MACRO DEFINITIONS

SAVE

PC, .BAVE
SAVE
RESTORE
PC, ,RESTORE
RESTORE
INpUT

pC, INPUT
INpUT
REWIND

PC, ;REWIND
(1]

REWIND
TINEON
PC,TINON

(144}
(RS)
> ¥ -

1SAVE REGISTERS ON THE STACK
JRESTORE REGISTERS FRON THE STACK
JGET USER INPUT

IREWIND gLAVE
$BRANCH IF ERROR ON REWIND

TURN TIMER ON
9GO TO TINER & RETURN VIA R2

18ET *GO’ I

Mo~




DZTUDeC TM@2 DRIVE FUNCTION TIMER

DITUDC, P11}

$7
S8
s9
60
61
62
63
64
63
66
67
60
69
70
71
72
73
74
7%
76
7

107
108
109
110

MACRO DEFINITIONS

oo0000
200001
000002
00000)
000004
o0000S
000006
000007
000000
feee0l
doe002
000003
000004
ov000s

177776
177774
177772
177770
177560
177562
177564
177566

000004
000010
200014
o00014
000014
000020
00002¢
000030
000034
200060
000064
000114
000240
000244
000259

172540
200104
177546
epo100
177514
177516

MACY11 27(732) 10«MARe76 13106 PAGE 2

SEQ 0027

+SBTTL REGISTER ASSIGNMENTS
79DEFINITIONS AND REGISTER ASSIGNMENTS

) )GENERAL REGISTER ASSIGNMENTS
ROsAOP
Risgy
R28%2
Fish}
RemG4
RS=4S
SPs%é
(I 1%
Ri10Os=40
Rils=s§}
R12:§2
Ri3=y)
Rid=84
Ri1Ss4S

s )REGISTER ADDRESSES
PSus 177776
SLRs 177774
PIRQs 177772
UBREAK®s 177770
TKSs 177560
TKBs 177562
TPS® 177564
TPBs 177566

1 sVECTOR ADDRESSES
ERRVECs 4
RESVEC®10
TBITVECs14
TRTVECemi14
BPTVEC=14
IOTVECs20
PFVECe24
EMTVEC®30
TRAPVECe 34
TKVECs 60
TPVECe64
PARVECs 114
PIRVECs=240
FPEVEC=244
MMVECs=2S0

1CLOCK ADDRESS AND VECTORS
PLKCSR® 172540
PLKVECs 104
LKgs 177546
LKVECs 100
LPSs 177514
LPBs 177516

IRH11,THO2/TUL6 REGISTERS

19PROCESSER STATUS WORD

138TACK LINIT REGISTER (11/40,11/45)
1 9PROGRAM INTERRUPT REQ, (11/49)
JIMICROBREAK REGISTER (11/45)

s 1 KEYBOARD CSR

$9KEYBOARD DATA BUFFER REGISTER
JITELEPRINTER CSn

3 TELEPRINTER DATA BUFFER REGISTER

1 9ADDRESS OF ERROR VECTOR

$JADDRESS OF RESERVED INST, TRAP VECTOR
3 SADDRESS OF °T* BIT TRAP VECTOR

1 9ADDRESS OF °*TRACE® TRAP VECTOR

1 1ADDRESS OF “BREAKPOINT® TRAP VECTOR

3 JADDRESS OF 10T TRAP VECTOR

1 JADDRESS OF POWER FAIL TRAP VECTOR

3 1ADDRESS OF EMT VECTOR

1 JADDRESS OF TRAP VECTOR

JJADDRESS OF TTY KEYBOARD INT, VECTOR

3 9ADDRESS OF TTY PRINTER INTERRUPT VECTOR
3 JADDRESS OF MA/MF PARITY ERROR VECTOR
3 )ADDRESS OF PIRQ VECTOR

3 1ADDRESS OF FLOATING POINT INT, VECTOR
3 JADDRESS OF MEM MGMT ERROR TRAP VECTOR

IKwii=p

KWL
1LP1}

A3

""‘Qﬂ‘%—#"
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o
o DEITUD«C TMO®2 DRIVE FUNCTION TIMER NACY11 27(732) 10<MARe76 13106 PAGE ) SEQ 0020
DZTUDC,P11 REGISTER ASSIGNMENTS
o 11)
114 pTMO2/TUL6 INDEX VALUES
118 e@opop Caie [ I} JCONTROL STATUS 01
e 116 000002 WCe [ F}
117 LI} BAs #4 yBUS ADDRESS REGISTER
110 B00B06 FCs k) sPRANE CoOUNT
-3 119 900010 Céae 10 JCONTROL STATUS 02
120 s00012 Dse 12 JORIVE BTATUS
121 000014 LRs 14 JERROR REG 03
@ 122 LI.EL Y ASs i% JATTENTION SUMMARY
123 000022 Dbs a2 sOATA BDUFFER REG
124 BOP024 LEE 24 IMAINTENANCE REG
=1 128 Poo02e DTs a6 jORIVE TYPE REG
126 epsale SNe 30 §SBERIAL NUNBER REGISTER
1 ;: 000032 TCs 32 JTAPE CONTROL REG
1
® 129 +8BTTL TMO2/TU16 REGISTER BITS
130 SRHCS1=CB1(RS)
& 131 000001 GOs H
132 DETT ] NOPs [l
133 000002 RWDOFFs 2
o 134 [ LIRS RWDs Ll
138 800010 DRYCLR® 10
136 000026 WPNKe is .
© 13 82e024 ERASEs 24
138 (IR SPCFWDs )0
139 000032 SPCREVs )2
5 ) 140 LEFELY ] WCHKFe 80
141 Bsese WCHKRs $6
142 [LIX]1Y)] WFWDes ¢0
@ 14) 000070 ROFND= 70
144 ([T A]Y RDREVe 176
148 PEEiOS Ik 18¢
o 148 CEEFET ) RDYs ane
147 EET XY -T) Al6s 408
140 fo1000 AlT7e 1000
. 149 deze68 PSELs 2000
150 LT T ] DVAs (Y1 I])
151 020000 MCPEs 20000
o 152 [ XY 1T ] TREs 4Bpas
153 fevsen 8Ce 100000
154 JRHC82-C82(RS)
[ 158 EEEEET Y] DVes @
156 000001 DVis i
187 000002 DvVas 2
o 150 000003 DVis 3
159 (LI T XY DVés 4
160 sdoees DVSs S
. 161 depBos Dves [
162 00007 DV7e ?
16) s00010 BAls 10
[ 164 LLEEEYE ] PATs 20
1695 280040 CLRe 49
166 000100 IRs 100 83

167 ([} ] ORs 200
160 ”!!!'_.-’nll.—-‘n-d_————————————_———_—_-
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DITUD«C TMO2 DRIVE FUNCTION TIMER

DITUDC,P11

169
170
in
172
173
174
178
176
17
170
179
100
101
102
183
184
108
186
107
100
109
190
191
192
193
194
198
196
197
190
199
200
201
202
203
204
208
206
207
200
209
210
211
212
213
214
218
216
217
210
219
220
21
222
223
224

TMO2/7U16 REGISTER BITS

001000
003000
po4o00
o10000
020000
840000
100000

#o0001
000002
000004
000010
000020
000040
000100
ee9200
000400
go2000
004000
010000
020000
840000
100000

(LLLLD
000003
so0004

000020
00100
000200
000400
soi000
002000
2342009
010000
020000
040000

002000
010000
040000

000300
000320
280090
000400 s
#d1000
002000
100000

MACY11 27(732)

MXFrs
PGEs
NEM®
NEDs
UPEe
wCCs
PLT®
JRHDS=DS(RS)
Slhe
B0Te
THKs
IDbs
SDVWNe
PLSs
88Cs
DRYs
DPRs
C0Ts
WRLs
MOLe®
pips
ERRm
ATAs
JRHER=ER(RS)
ILre
ILRs
RMRe®

FHuTs
INCVAEs
PEFLRCe
N8Gs
FCCe
CS8ITNe
NEPs
DTELs
OPls
UNgs

s RHMReMR(RS)
08Cs

JRHDT=DT(RS)
SPRs
CH7s
TAPs

SRHTC=TC(RS)
NORMi s
COMig®
BPI200s
BPISS6s
BPl00Os
PE1600®
ACCLes

M

10MAR76 13106 PAGE & SEQ 0029

1000
2000
4000
10000
20000
40000
100000

2000
4000
10000
20000
40000
100000

20
100
r1.1]
400
1000
2000
4000
10000
20000
40000

100

002006 c3
100000




DITUDC TMO2 DRIVE PUNCTION TINER MACY11 27(732) 10eMARe76 13106 PAGE S SEa 0030
DETUDC,P11 TMO2/TU16 REGISTER BITS

228 s INSTRUCTION EQUATES

226 104400 NLTe  TRAP

227 154630 SCOPEs ENT

;:u CEEERD TYPEs 10T

9

230 $MISCELLANEOUS EQUATES

231 005724 OUTBUFeINIT 1OTPUT BUFPER START AT BEG OF PROGRAN

232 177400 FRNCNT® «286, $PRANE COUNT

233 177600 WRDCNTs <120, JWORD COUNT

234 1ASCII EQUATES

238 00000) CNTRLCe 3 pASCII CODE FOR CONTROL € (°C)

236 o0001} NTs 1 pASCII CODE FOR MORIZONTAL TAD

237 000012 LFe 12 PASCII CODE FOR LINE PEED

230 000018 CRe 18 sASCII CODE FOR CARRIAGE RETURN

239 000017 CNTRLOs 17 #ASC3I CODE FOR CONTROL O (®0)

240 s00028 CNTRLUs 28 JASCII CODE FOR CONTROL U (*U)



a4
242
243
2éd
248
246
247
248
249
ase
a8t
82
as3
as4
238
256
%7
258
2%9
260
261
262
263
164
2693
266
267

DITUDC,P11

o000l 4
000016
000020
9900022
000024
000026
000030
900032
000034
#0006

s00176

001000
001002
001004
o0100%
001006
sei010
01012
001014

001054
01114
#01116
901120
901121
901122
00112)
001124
001128
001126
01127
e01130

001132
01134
#9116
001140

000014
800016
sspeoe
002332
000000
020026
pepred
804126
0on340
903652
[ LIEET ]
LELELT
003606
000340

000176
dvpee9

g00200
0017

177870
(11111

BE®

[ 11
soscoe
172440
savpoR
000020

000020
000000
booode
000
eoe
eee
000
eee
ede
000
eee
L I]]
991132
(J1 11T
031462
032464
033466

DITUD«C THO2 DRIVE FUNCTION TINER
THO2/TU16 REGISTER BITS

0035724

MACY11 27(732)

10=MAR=76

1SETUP TRAP VECTORS

J8ET °T° TRAP 70 TINER ROUTINE

SPRIORITY LEVEL 7

$8ET 10T TRAP 10 ,TYPE ROUTINE

JPRIOTITY LEVEL ¢

JPOWER PAIL TRAP 70O WAL?T

IAT PPVECe2

§8ET ENT TRAP to +8COPE ROUTINE
JPRIORITY LEVEL 7

§8ET TRAP TRAP T0 ,NLT ROUTINE

JPRIORITY LEVEL 7

)SOFTWARE SWITCH REGISTER LOC, 176

+STBITVEC

+WORD o2

+WORD NALT

JMORD  ,TYPE

JORD @

+WORD PFYEC+2

JWORD  NAL?T

+WORD +8COPE

+WORD 340

+WORD oNLT

+WORD Je0

JOTKVEC

+WORD TKISR

+WORD 340

®176

SWREG: o

a200

Jup SOINIT

«8500
STKPTRs 600

« 81000
s PROGRAN TAGS
SWR) 17757
SCPADR: ,WORD (4
DRYNUM; BYTE [}
SLVNUMs ,BYTE ®
SLVPTRy ,WORD #
TMBASES ,WORD  THCS1
ATINE) ,WORD @
ATINTOL: ,BLKWN 16,
GAPTBL: ,BLKW 16,
DELTIMNg ,WORD &
OCTALOS ,WORD #
GAPY +BITE [ ]
ITCNT) BYTE @
TSTNUNI ,BYTE [ ]
ERFLG: DYTE [ ]
PRGFLG: ,BYTE [ ]
UNTFND) .BYTE [
TYPFLG: ,BYTE [ ]
NRIFLGE BYTE [}
ASFLG: BYTE [ ]

+EVEN
DIGTAB: "0}

"2

45

"8

"""

§SOFTWARE SWITCH REGISTER
9GO0 TO START OF PROGRANM

18TACK

pSWITCH REGISTER

$THO2 DRIVE UNDER TE8T

3TU16 SLAVE UNDER TEST

sPOINTER TO SLAVE TABLE (SLVTBL) BELOW

I1BASE ADDRESS OF THO2/TUi6 REGISTERS
JCONTAINS °TICK® COUNT

JEACH ENTRY CONTAINS TINE FOR FUNCTION

JENTRIES ARE NADE BY °“SCOPE’ ROUTINE

$TIMNES RECORDED BY °GAp CONSISTANCY® TEST

sVARIBLE DELAY

JCONTAINS GAP ¢ (USED FOR 78T 9021)
pITERATION COUNT

1TEST ¢

$ERROR PLAG

)PROGRAN FLAG

JUNIT POUND INDICATOR

$INDICATES IF DRIVE I8 NRZI ONLY,
11/0 = YES/NO,
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DETUD<C THMO2 DRIVE FUNCTION TIMER MACY11 27(732) 10<NAR=76 13106 PAGE 7 SEC 00)2
DETUDC, P11 THO2/TUL6 REGISTER BITS

97 001152 cap HITE 0 s TERNINATOR

ril) 01154 +EVEN

299 901154 000010 ORVIBLs ,BLKD 0, sA 0/«1 » DRIVE NOT 70 BE/TO0 BE TESTED

300 001164 000100 SLYTBLS BLKD 64, SA 8/=1 & SLAVE NOT TO BE/T0 BE TESTED

301 001264 0P00110 INBUPs  BLKD 73, 1 TELETYPE INPUT BUFPFER

302 001374 008015 (1] CRLFS  ,ASCIE <Cry<LP> IMISCELLANEOUS ASCII CHARACTERS

303 00137 134 ({1 BRSLSNs ,ABCIE °\¢

304 001401 e6e ose ECHOy +ASCIE ‘0’

308 o0140) (L3 ({1 BELLY +ABCIE <7

306 001408 (11] (1 DASM} oABCIE ‘e’

307 00140 040 SPACE2s ABCI: °* ¢

308 001410 0P00O4O SPACEs ,A8CIZ °* *

309 901412 004476 ese ANGTAB: ,ABCIE ">’<HD>

310 001416 +LVEN

F3




bLT (48

1

312

31)

314

318

316

n7

310 001416
319 001422
320 001426
321 001412
322 00143
323 e01442
324 001446
328 001482
3260 001456
327 oe01462
320 001466
329 001472
330 001476
331 0013032
332 o01%06
333 001912
334 001816
338 oe01%522
3)6 0015326
337 001832
338 0013536
339 e01%42
340 0013546
341 001952
342 001936
343 001562
344 001566
348

346

ODITUDSL TMO2 DRIVE FUNCTION TINER

NACY11 27(732)

TINE SPECIFICATION TABLE

000000
[ ZTLY ]
001666
901572
9023506
938540
000500
900721
902306
000300
0003562
902906
([3F])
003206
902412
002234
992710
082544
#ROOES
004352
BE4548
904540
Pe416
923564
024404
004336
004336

LLLLLL
043740
001546
001822
001482
038064
sEBEPA
000681
001482
000404
000812
001482
003086
802086
001666
001822
002332
002330
000000
LELY 1
004374
004374
004582
923284
024074
004172
004172

10=HART6 13106 PAGE 0

SBTTL TINE SPECIFICATION TADLE
JTHE Ilbal TABLE CONTAINS THNE SPECIVIED FUNCTION TINES IN TENS OF
INICROCESONDS, NOTE THAT WHNEN TINES ARE TYPED THAT TNEY ARE TYPED 1IN
JNICROSECONDS (DY APPENDING A 0),

JFORNAT I8
) +WORD

STINTBL:,WORD
WORD

JWORD
TWORD
JHORD
+WORD
JWORD
JWORD
JWORD
JWORD
JWORD
WORD
+WORD
+WORD
JWORD
WORD
JWORD
+WORD

[ F1 |

18000, ,10400,
00950,,00070,
00090,,00080,
013%0,,00049,
15200,0,14%00,
00320,,00260,
004468,,00428,
01380,,00010,
00320,,00200,
00370,,003)0,
013%0,,00010,
01670,,010%0,
01670,,01070,
01290,,00980,
91100,,00089,
.“... 13! "..
01300,,01240,
#: 8

02410,002310,

92400, ,02300,
02400,,02300,
02510,00241%0,
10100,,099%00,
10500,.,10300,
02270,,02179,
92270,,02170,

ITINE IN N8

s SPARE
1100,00304,0
.'.....,

10,90,9
'l’o."o‘
1193,0°149,0
13¢23°3,6
14,0684,28
3,801
l’o"’o‘
13,73,)
"i.'.‘.‘
116,7240,7
$116,710,7
112,9¢9,8
114,0°0,8
114,033 .7
"'...‘:.‘
10,0°0,0
134.1°3),1
124,032),0
124,0°3),0
128,1°24,1
1101,0099,0
1105,0-10),0
"’.,.".,
122,7°241,7

WRITE FROX 80T

WRITE STAR?T

WRITE SNUTDOWN

WRITE STLOOWN
READ FRON 80T
READ BTART

READ SHUTDOWN

READ SETTLEDOWN

TRy RuD DLY PeR
TRE RND DLY ReF

GAP BILE 8700
GAP SIIE SIRT

GAP SIZE INTER
GAp CONSIBANCY

DAT TINE 200002
OAT TINE SSéepl
DAT TINE O000P2
DAT TINE gtéeePE

CRASE
WRT FILE MARK
READ 1* TAPE

RD REV 1* TAPE

INOTES TEST 31 AND 32 REQUIRE PRERECORDED 000BPI SKEW TAPE,

1870014
787002
28100)
187004
787008
28%T006
287007
787010
T8%011
787012
T0701)
T0T034
707018
783016
707017
707020
783021
187022
18%02)
7820324
78%028
T8%026
781027
182020
781011
787032



l

- .

‘oooooooooooooooooooooo

DITUDeC TMO2 DRIVE FUNCTION TIMER

DEITUDC, P11

i1}
148
149
358
381
)s2
%)
154
358
3%6
387
3se
$11)
ise
181
162
163
364
i1 1]
366
367
36
39

NACY11 27(732)

GAP TINE SPECIFICATION TABLE

oSBTTL GAP TINE SPECIFICATION TABLE

10eMAR=76 13106 PAGE 9

PTHNIS TABLE CONTAINS THE GAP SIZES (IN TENS OF NICROSECONDS) FOR EACH
pOF THE 16, GAPS RECORDED BY THE GAP CONSISTANCY TEST (T87021),
INOTE: GAP 0°83 ARE IN OCTAL,

ITINE IN NS(10) GAP ¢

’ JWORD  MAX,MIN(10)
901572 002602 003412 GTINTBLI WORD 091410,,01290, 114,1°12,9
001576 002652 002506 +WORD 91450,,01390, 7114,5-1)3,8
901602 002734 00282 oWORD  01500,,01370, 115,0°1),7
001606 002734 0033)2 JWORD 01500,,01370, 118,0-1),7
001612 002734 002424 +WORD 01500,,01)00, 118,0-1),0
001616 0026352 002260 +WORD 014350,,01200, 114,8-13,0
001622 002652 002260 JWORD 914850,,01200, 114,942,0
001626 002652 002260 +WORD 91450,,01200, 114,9°12,0
001632 00325)2 002260 +WORD 91370,,01200, $13,7+12,0
001636 0023532 002260 «WORD 91370,,01200, 113,7=12,0
901642 002332 002260 JORD 01370,,01200, 113,712,090
001646 002332 002260 JWORD 091370,,01200, 113,742,090
001652 002332 002260 JWORD 091370,,01200, 113,7+13,0
001656 0023532 002260 sWORD 01370,,01200, 11),7-12,0
001662 0033532 002260 sWORD 91370,,01200, 113,7212,0
001666 002332 002260 «WORD #1370,,01200, 113,712,0
e M 4;1------—---—‘“h----——

GAP-3S
GAP-1?

DELAY IN NS(19)

o ns
$.0
2.0
3,0
4,0
8,0
6,0
7.0
8.6
9,0
10,0 N3
11,0 N8
12,0 N8
13,1 N8
14,1 N8
15,1 N8

SEQ 0034




DITUD=C TMO2 DRIVE FUNCTION TIMER
DITUDC, P11

370
m
32
7
374
378
376
mm
e
379
ive
E L}
3e2
8] } )
i1 1)
81 1)
s
mn
8] | ]
300
3%
39
392
39)
39%4
398
396
97
399

001672
01674
001676
001700
s01702
001704
001706
901710
001712
991714
001716
001720
901722
001724
001726
901730
001732
01734
001736
001740
001742
001744
001746
091750
001752
001754
001736

taseee
014668
014707
914727
9147814
014778
o15017
0158)6
015060
01510
919138
0185182
9’18204
018233
#15326)
913311
015340
015370
800000
01541)
215437
01546)
015507
015534
915556
015601
91562)

NACY1S 27(732)

10=MAR=T76

13106 pAGE 10

SBTTL TEST HEADER POINTERS

JTHE BELOW TABLE CONTAINS POINTERS TO EACH TEST’s DESCRIPTOR

£

A,T001
A, 1002
A,T00)
A, 7004
A.,T00S
A, T006
A T007
A,TO10
A, 7011
A,7012
A,T01)
A, 7014
A,T0418
A,T046
A,7017
A,T020
:of.zl
A,202)
A, 7024
A,T028
A, 7026
A,1027
A,T0)0
A, T0)1
A,1032

IDUMNY TEST

I3




DITUD<C THS2 DRIVE FUNCTION TINER
TEST HEADER POINTERS

DETUDC, P11

399
400
113
402
40)
484
403
406
407
408
2%
410
411
412
41)
414
418
416
17
410
419
420
421
422
423
424
429
426
427
428
429
430
1
432
433
434
433
438
497
430
4
449
441
442
44)
444
s
446
“W?
448
458
450
451
452

001760
9017632
001764
001766

001770
001776
002000
892086
002014
002022
002024
002030
002034
002040
002044

002050
002054
002062
902066
902074
002102
002104
002106
002114
002116
B22134
002130
902136
002140
002142
002150
002132
002160
002162
002166
802179
902174
002200
Pea204
992212
003220
002224
002226
902230
002236
902240

022767
901120
016767
042767
022767
001106
080204
LEETE
017702
004767
000004

005067
012767
004767
042767
122767
0010014
000731
122767
#1012
012767
004767
022767
991034
000437
1227¢7
003004
12277
00200)
sopoad
000746
006367
006367
0061367
142767
156767
005367
991756
000718
016777
000740
000207

000176

175886
177600
2E5087

015648
018682
176740
000564
018661

177706
000097
000184
177600
000028

000200
000230
000007

ooneée
000067
015671
177566
177862
177586
000060

177542
177540

177826

177002
177782

177744
17773

177702
177664
177656
177644
177642
177626

177610
177600

177546
177842

176842

MACYIL1 27(732)

CNTLUs

(1]
(1]

70
ouTs

10MAR=T6

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

|°' LOC.lii.
tCALL I8 BY WAY OF Jsh
sLOCATIONS USED:s

Ti08 oWORD o
TENPST: ,WORD o
COUNT: ,WORD @
RDBW: +WORD O
Cnp $SWREG, SWR
BNE ouT

Mmov TKD,TID
8IC 0177600,710
Cup 7,710

BNE our
TYPE,L.CNTG
’t"'&..'.

MoV OBVWR,R2
JBR PC,TYPOCT
TYPE,L,NEW

CLR TENPST

NOV #7,COUNT
JSR PC,TTIN

[ 3 {4 0177600,710
CHPD 028,71
BNE %

BR CNTLU

CHpPR 015,710
BNE 41

Mov 0200, RD8W
J8R PC,TCRLF
CHp #7,COUNT
BNE 7

E® our

CHMPB 060,710
BGT ] )

CHMPD 67,110
BGE 60
TYPE,L,QUEST

BR 3

ASL TEMPST

ASL TENPST

ASL TEMNPST
BICo 060,710
B1sd TIB, TENPST
DEC COuUNT

BEQ e

BR 10

MOV TENPST, 08WR
BR b

RTS PC

JSOFTWARE SWITCH REG PRESENT
180, GET OUT

JAND STRIP OFF
ITHE GARBAGE

118 1T A <*G>

9GO0 READ A CHARACTER
sSTRIP OFF GARBAGE
118 IT A *VU?

JBRANCH IFP NOT

s START OVER

118 1T A <CR>?
sBRANCH IF NOT

JECHO IT WITH <LP>
JWAS IT FIRST CHARACTER

JCHANGE SWR IF NOT FIRST ONE
1GET OUT

78TART OVER IF NOT LEGAL CHARACTER

1GET NITTYGRITTY
JONLY WANT ¢ DIGITS

JCHANGE SWITCH REGISTER CONTENTS

J3

B T




453
454
43
436
47
(11
439
460
461
462
46)
464
463
466
467
468
469
470
4
472
473
474
473
476
LA
470
479
400
401
482
43
404
403
06
497
408
409
490
491
492
493
494
49
496
497
490
455
seo
s01
se2
sSe)
S04
ses
Se6
07

SO0 002416 091448

DITUDC,P11

9902242
002246
002252
002256
902262
002266
002270
092276
002302
902304
9932312

202314
0902318
902316

902317
992320
992322
0902324
002328
002326

902332
902334
002340
0902346

902352
902356
992360
002364
992370
002372
902376
002400
902402
802404
002406
003410

DETUDC TH2 DRIVE FUNCTION TINER

TEST HEADER POINTERS

005067
905067
005067
005267
105747
100378
916767
105767
1001378
116767
000207

eo0
177564
177566
000
600
sese1s
002332

010046
917600
062766
108067

105767
901410
000004
105767
100006
005067
890297
112046
09100}
008726
012600
090002

122716

178312
178310
177902
175276
178272

175266
175262

177480

000002
000002
177783
177747

902326
17737

17737

000011

177462

1782354

NACY11 27(732)

ITIN

TTINLS

TTIND:

10=NHAR=76 13106 PAGE 12

)TTY READ SUBROUTINEeesecccces

CLR
CLR
CLR
INC
7878
BPL
MoV
7870
BPL
NOVD
RTS8

TKs

TKD

719

K8

K8
TTING
TKB,TID
P8
TTING
T8, TP
PC

oSBTTIL PROGRAM SUBROUTINES

s8TTL
sanouTINE TO

TYPE SUBROUTINE

TYPE ASCII MESSAGE, NESSAGE NUST TERMINATE witk A ¢ BYTE,

JITHE ROUTINE WILL INSERT A NUMBER OF NULL CHARACTERS AFTER A LINE FEED,

1 1CALLS
"

TYPE

MESADR

19A TRAP TYPE INSTRUCTION
19MNEGADR I8 FIRST ADDRESS OF ASCIZ STRING

9)TAGS USED BY THE TYPE ROUTINE BELOW

SNTey} sJHORIZONTAL TAD
SNULLs BYTE $ICONTAING NULL CHARACTER
sFILLs ,BYTE 3 p9CONTAING ¢ OF FILLER CHARACTERS
STPFLG: BYTE O p9CONTAING TELEPRINTER AVAILABLE FLAG
1900/377 » AVAIL/NOT AVAIL
STKFLGY ,8YTE @ ) ICONTAING KEYBOARD AVAILABLE FLAG
sTPS) oWORD 177564 $9ADDRESS OF TLEPRINTER STATUS REGISTIER
sTPBy +WORD 1778566 $)ADDRESS OF TELEPRINTER DATA BUFFER
SCHARCNT ,BYTE o 19CONTAINS 0 OF CHARS TYPED
SCNTRLO; ,BYTE o psCONTAING CONTROL O CHAR (IF TYPED)
SCRLF; ,LASCIZ <19<12>
+EVEN
+TYPES MOV RO,=(8P) $38AVE RO
MOV 02(8P), R0 $1GET NESSAGE ADDRESS
ADD 82,2(8P) $1ADJUST RETURN pC
CLRD SCNTRLO
TYPEL: TSTB SCNTRLO J9BRANCH IF CONTROL O(®0) WABN’T TYPED
(11"} TYPER
TCRLF: TYPE,sCRLF 13 TYPE <CRX<LP>
7870 ROSW
BPL TYPE)
CLR RDSW
RTS pC
TYPE2s NOVE (RO)e,=(8P) poPUSH CHARACTER TO BE TYPED ONTO STACK
BNE TYPES JIBRANCH IF NOT THE TERMINATOR
787 (8P)e¢ poPOP TERMINATOR CHAR OFF THE STACK
TYPEIs MOV (SP)e,RO JIRESTORE RO
RT1 $IRETURN TO CALLER K3
TYPE4:1 CuPB PONT, (8P) $IBRANCH IF HORIZONTAL TAB <HT>
B e e m— e ————

5E0 0037




DITUD<C TNP2 DRIVE FUNCTION TINER
DITUDC, P11

se9
s10
11
812
1)
14
18
816
517
si10
819
20
31
L]
23
24
$2%
336
527
sas
539
Sie
31
$32
$3)
834
838
836
837
s3e
339
S40
S41
s42
543
Sed
548
S46
547
sS40
49
sse
51
882
983
3354
t11]
56
87
sse
ss9
S60
Sé1
562
S63
S64

902436
002442
Paiadd
002450

903482
002436
802460
882466
002470
802476
002504
002506
093512
003514
003522
002524
002530

002536
002560
002362
002564
903566
002570
902572
002376

002600
002604
002606
002610
002612
903614
002616
002620

0904767
132736
9011350
016746

105366
002770
004767
000772

108777
100378
122707
00140)
116677
122766
00100)
105067
Biaade
122766
092002
105267
000207

112716
004767
132767
091372
105726
000676

010546
010446
010346
010246
010146
010046
016646
000207

012666
#12600
012601
012602
01260)
012604
012608
egazey

TYPE SUBROUTINE

177686

177642
000017

177612
0000412
177574

000040
177710
000007

000014

000014

177624
ooe0e2

177584

NACY11 27(732)

10=MAR=76 13106 PAGE 1)

$1TYPE CHARACTER

JICHECK IF CHARACTER WAS A LINE FEED
s9DRANCH IF NOT LINE FEED

$9GET ¢ OF FILLERS REQUIRED AND FILLER
1 9CHARACTER,

J90ECREMENT FILLERS REQ, COUNT
19BRANCH IF NO NORE FILLERS ARE REQUIRED
$91TYPE FILLER CHARACTER

JIWALIT FOR OUTPUT DEVICE

$9CNECK 1IF CONTROL O WAS TYPED

198T0P TYPING MESSAGE IF "0 WAS TYPED
7 90UTPUT CHARACTER

JIBRANCH IF NOT <CR>

§9CLEAR CHARACTERS TYPED COUNT
JIDRANCH IF <LF> OR °’NULL’
$ 9 INCRENENT CHARACTER TYPED CouNt

poLOAD *SPACE’

11TYIPE *SPACE’

19TYPE SPACES UNTIL A MULTIPLE
990F & CHARACTERS MAVE BEEN TYPED
19POP SPACE

19GET NEXT CHARACTER

)SAVE REGISTERS ON THE STACK

JGET RETURN PC
JRETURN

JSUBROUTINE TO RESTORE GENERAL REGISTERS FROM THE STACK

JMOVE RETURN PC
JRESTORE REGISTERS

JSR PC,98
3z cHMPB 012,(8P)e
BNE TYIPE}Y
MOV SNULL,=(3P)
(1]] DECH 1(8P)
BLT ] ]
JSR PC,S8
BR &8
L1 Y] 7870 0sTPS
BPL Y
Cupd 017,008CNTRLO
EQ &
MOVD 2(8P),007TPD
684 CHPD 018,2(8P)
BHE 7
CLRD SCHARCNT
Ba au
78 cHMpPB 012,2(8P)
8GE as
INCD SCHARCNT
(1T RTS C
JIMORIBONTAL TAD <HNT> PROCESSER
L 1]} HOVD 240,(8P)
106 JSR PC, %0
BIT8 07,8CHARCNT
BHE 108
7878 (8P)e
BR TYPEL
JSUBROUTINE TO SAVE GENERAL REGISTERS ON THE STACK
JCALL: SAVE
+BAVES MOV RS,=(8P)
MOV Ré,=(8P)
MOV RI,=(8P)
MOV R2,=(8P)
MOV Ri,=(8P)
MoV RO, =(8P)
MOV 14(8P),=(8P)
RTS PC
JCALLs RESTORE
+RESTORE s MOV (BP)+,14(8P)
MOV (BP)e RO
L[] (SP)e R}
MoV (BP)e,R2
Mov (SP)*,R)
MOV (SP)es R4
MOV (BP)e,RS
RTS [ 4

SRETURN

L3

— : PSURROUTIME X0 _COMYEAT_QCTAL DATA TN _ARFTY S




DITUDC THO2 DRIVE FUNCTION TIMER

NACYI1 27¢732)

180<MARCT6é 13106 PAGE 14

DETUDC, P11 TYPE SUBROUTINE
968 sCALLs MOV NUMNBER,R2 JMOVE NUNBER T0 R2
:O: t JBR PC,CNVOCT
]
S60 902622 110647 176300 CHNVOCT: MOVD sP,TYPFLG 18ET DO NOT TYPE FLAG
::: 902626 000402 [ ] ] CNVTO
71 +S0TTL OCTAL T0 ASCII & TYPE ROUTINE
872 llU.IOUf!ll TO0 CONVERT OCTAL NUMNBER T0 ASCII AND TYPE 1T OUT
573 JCALLS MOV NUNBER,R2 IPUT 0 IN RS
$74 ? JSR PC,TYPOCY? sCALL ROUTINE
878
S76 002630 103037 001126 TYPOCT: CLRD eTYPFLG §SET TYPE FLAG
877 002634 CAVIOr
S70 992634 004767 177716 JOR PC,oSAVE JSAVE REGISTERS ON THNE STACK
S79 002040 012704 001144 NOV sODIGITS, R4 JSET PIR T0 OUTPUT
500 002644 00509) CLR B3 JR3 WILL CONTAIN OCTAL D1GIT
S01 902646 010201 L[] ] R2,R4 JGET ¢ 70 BB '!'l'
302 002650 006302 in ASL R2 JONIPT ¢
S83 002652 00610) ROL Ry
S04 002654 012700 000006 MOV 6, R0 78ET 01GIT COUNTER
S80S 0024660 000404 BR b ] J
586
507 002662 006302 an hBL B2 JSHIFT ¢ 3 PLACES LEFT
SO0 002664 00610) ROL Rl
S09 002666 00530} DEC RBi
S99 002670 0011374 ONE a
591 002672 012701 00000) )] NoVv oI, R1 JSET SNIPT COUNTER
$92 002676 116324 001112 nove DIGTABCRI) (R4)e INOVE ASCII BQUIV T0 OUTPUT
$93 002702 00%500) CLR R)
394 002704 0085300 oEC e JOECRENENT DIGIT COUNT
S95 002706 001368 BNE a0 )GET NEXT DIGIT
596 002710 105737 001126 7870 0TYPIrLG IBRANCH 37 ASCII 13
$97 002714 001002 BNE 4% pNOT T0 BE TYPED
598 002716 000004 001144 TYPE,001GITS
399 002722 (1]}
600 002722 0904767 177652 J8R PC, ,RESTORE JRESTORE REGISTERS FROM THE STACK
601 0902736 00020 RTS [ Y
60:
60
[T 1} JSUBROUTINE TO CONVERT OCTAL DATA TO DECINAL ASCII
603 pCALLs MOV NUMBER,R2 gMOVE NUMBER TO0 R2
::; # J8R PC,CNVDEC
600 002730 110637 001126 CuVDEC) noVE 8P, 00TYPrLG p8ET DO NOT TYPE FLAG
609 002734 000402 BR CNVTD
610 +8BTTL OCTAL TO DECIMAL & TYPE ROUTINE
611 JTHIS IOUT!'I CONVERTS AN OCTAL o 70 DECIMAL lICII AND TYPES 1T OUT
612 JCALLS NOY NUNBER,R2 IPUT ¢ IN 2
61) B JER PC,TYPDEC gCALL ROUTINE
614 -
615 002736 105037 001126 TYPDECH CLRB 00TYPrLG )BT TYPE FLAG
616 002742 CNVTDS
617 902742 904767 177610 JSR PCo o SAVE 18AVE REGISTERS ON THE BTACK
610 902746 005000 ClLR M (L1} l. llﬁll "..'Clll& Cﬂllfllf
619 . 993750 F12704 091144 nov I0DIGITS, R4 l"'
620 902784 995001 B | J R ¥ — M\--n nu nnu...u_,nunl o,

|

m3




(#]
o
® DITUD=C TM@2 DRIVE FUNCTION TIMER MACY11 27(732) 10=MARe76 13106 PAGE 15 SEQ 0040
DZTUDC, P11 OCTAL TO DECIMAL & TYPE ROUTINE
® 621 002756 166092 003936 281 suB DCONST(R®), R2 JSUBTRACT DECIMAL CONSTANT UNTIL
622 002762 103402 BLO 3 JINPUT ¢ GOLS NEGATIVE
623 002764 005203 INC R3 JKEEPING TRACK OF SUBTRACTIONS
® 624 002766 00077) BR 26
625 002770 066002 003036 T ADD DCONST(R®), R2 JADD BACK CONSTANT WHEN NEGATIVE
626 002774 116324 001112 MOVE  DIGTABCR}),(R4)+ JMOVE ASCIT EQUIVILENT
Py 627 003000 062700 000002 ADD 92, R0 JNEXT CONSTANT
620 003004 005760 003036 18T DCONST(RO) JUNTIL ALL CONSTANTS DONE
629 903010 001361 BNE 18
PY 630 003012 112724 000060 MOVE  9°@,(R4)e JLAST DIGIT IS @
631 003016 105737 901126 TSTE  0STYPPLG JBRANCH IF ASCII I8
632 003022 001002 BNE . JNOT TO BC TYPED
® 633 003024 000004 001144 TYPE,0DIGITS
634 903030 4
635 003030 004767 177544 JSR PC, JRESTORE JRESTORE REGISTERS FROM THE STACK
2 636 003034 000207 RTS pC
63
638 003236 023420 DCONST:  NORD 10000,
. 639 003040 001750 +WORD 1000,
640 003042 000144 +WORD 100,
641 003044 000012 "WORD 10,
@ 642 003046 200001 "WORD 1§,
643 003050 0P0000O +WORD [} JTERMINATOR
644
P 645 ,SBTTL TYPE SPECIFIED TIMES ROUTINE
646 JTHIS SUBROUTINE OUTPUTS THE TIME SPECIFICATIONS FOR THE TEST
647 JAND ALSO THE ACTUAL TIME RECORDED (ATINE)
e 648 jTORMAT OF LINE TYPED
649 JRANGESCAAAAAA=BBBBBB> ACTUAL®CCCCCE
650 s WHERE 3 AAAAAA I8 MAXINUM TIME FOR TEST (STIMTBL(TSTNUNX4)),
- 651 ’ BBBBBB IS MININUM TIMNE FOR TEST (STIMTBL(TSTNUMX4+2)),
682 ’ CCCCCC I8 ACTUAL TIME RECORDED BY TEST (ATINE),
653 JCALLY MOVE  TEST NUMBER,R2 jLOAD TEST NUMBER
PY 654 : MOV STINE, 0OATINE JMOVE TINE TO ATINE
688 ’ JSR pC,OUTSPC
656 003052 010246 OUTSPCs MOV R2,=(SP) JSAVE R2 & R3 ON THE STACK
Py 657 003054 010346 MOV R, =(8P)
658 003056 00602 ASL R2 JMULTIPLY TEST » TINES 4
659 003060 006302 ASL R2 §TO FORM INDEX INTO STIMTBL
o 660 003062 01020) MOV R2,R) JR3 CONTAINS INDEX INTO TABLE
661 003064 000004 014648 TYPE,L.RNG
662 003070 016302 001416 MOV STIMTBL(R3),R2 JGET MAXIMUN SPEC TINE
® 663 003074 004767 177636 JSR PC, TYPDEC JCONVERT TO DECIMAL & TYPE
664 003100 000004 001405 TYPE,DASH
665 003104 016302 001420 MOV STIMTBL2(R3),R2 JGET MINIMUM TINE
P 666 903110 004767 177622 JSR PC, TYPDEC JCONVERT TO DECIMAL & TYPE
667 003114 000004 001412 TYPE, ANGTAB
668 003120 000004 014655 TYPE, L ACT
. 669 003124 013702 001012 MOV @SATIME,R2 JGET ACTUAL TIME
670 003130 004767 177602 JSR PC, TYPDEC JCONVERT T0 DECINAL & TYPE
671 903134 000004 001374 TYPE,CRLF
® 672 003140 012603 MOV (8P)e,R)
673 903142 012602 MOV (SP)+,R2 A
674 003144 000207 RTS pe JRETURN "[
e 678




(]
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P DETUDeC TMO2 DRIVE FUNCTION TIMER NACY1S 27(732) 10eMAR=76 13106 PAGE 16 SEQ 004}
DETUDC P11 TYPE GAP TIMES SUBROUTINE
& 677 §THIS SUBROUTINE I8 USED TO TYPE THE SPECIFIED GAP SIZES (RECORDED IN
670 §T8T021), IT 18 CALLED BY TNE GAPOK ROUTINE IF THE GApP sIZC 1s OuT OF
679 JRANGE vh THE HLT ROUTINE (HLT¢2),
™ 680 )CALLy MNOVD 0GAP,GAP sLOAD GAP ¢ INTO GAP
601 i MoV ITIME,ATINE JLOAD ACTUAL TINE INTO ATINE
682 ’ JER PC,OUTGAP
o 603
604 003146 010246 OUTGAP: MOV R2,=(8P) )SAVE R2 AND R)
603 003150 010346 MOV R),=(8P)
o 606 003152 116703 178742 NOVB GAP.,R) JGET GAP ¢
607 003186 00630) ASL R)
600 003160 006303 ASL B3
B 609 003162 000004 014648 TYPE,L,RNG
690 903166 016302 001572 MOV GTIMTBL(RI),R2 JGET MAX TIME
691 003172 004767 177540 JSR PC,TYPDEC JCONVERT TO DECINAL & TYPE
3 692 003176 000004 001405 TYPE,DASH
693 903202 016302 001974 nov GTINTBL*2(R)I),R2 JGET MIN TIME
694 003206 004767 177524 J8R PC, TYPDEC JCONVERT TO DECINAL & TYPE
a 695 903212 000004 001412 TYPE,ANGTAD ITYIPE <
696 003216 000004 014658 TYPE,L,ACT
697 003222 013702 0010412 MOV PIATIME,R2 pGET ACTUAL TINE
@ 690 003226 004767 177%04 J8R PC,TYPDEC JCONVERT TO DECINAL & TYPE
699 003232 000004 014334 TYPE,E,GAP
700 003236 113702 001120 MOVD 00GAP, R2 JGET GAP ¢
] 701 903242 004767 177362 JSR PC,TYPOCT 1TYIPE GAP o
702 003246 000004 0011374 TYPE,CRLF
703 003252 01260) MOV (8P)+,R) jRESTORE R3 AND R2
& 704 003254 012602 MOV (8P)e,R2
;os 903256 000207 [ 3{ ] pC
@6
@ 707 +SBTTL ASCII TO OCTAL CONVERT SUBROUTINE
e )SUBROUTINE TO CONVERT ASCII DATA TO OCTAL, CONVERTED OCTAL DATA
709 118 LEFT IN OCTAL® <15-00>,
o 710 003260 CNVTAO)
711 003260 004767 177272 JSR PC,SAVE )SAVE REGISTERS ON THE STACK
712 003264 012700 901264 MOV o INBUF, RO gSET PTR TO ASCII DATA
® 713 003270 012791 001116 MOV $OCTALO,RY JGET ADDRESS OF OCTAL DATA
714 003274 0905011 CLR (R1) JCLEAR OUT OLD OCTAL DATA
718 003276 005061 000002 CLR 2(Rr1)
& 716 003302 122710 000018 161 CMpPB oCR, (RD) g<CR> TERMINATES INPUT
717 003306 991414 BEQ 3
7180 903310 112002 MOVE (RO)*,R2 JGET °OCTAL® DATA
o 719 903312 042702 177770 BIC #177770,R2 §STRIP UNUSED BITS
720 003316 012703 00000) MOV 03,R3 p8ET SHIFT COUNT
721 003322 006311 as ASL (Ry) )SHIFT LAST
@ 722 003324 006161 000002 ROL 2(Rr1) JOCTAL DIGIT
723 003330 00530) DEC R}
724 003332 001373 BNE a8
@ 725 003334 050211 BIs R2,(R}) pAND INSERT THIS DIGIT
726 9003336 0900761 BR i 9GO GET NEXT DIGIT
727 003340 in
@ 720 903340 004767 177234 JSR PC, ,RESTORE JRESTORE REGISTERS FROM THE STACK
729 003344 00020 RTS Pc JRETURN B4
730
0 71 +SBTTL PUBLISH SUBROUTINE

732 - LINE _PUA




DETUD=C TMO2 DRIVE FUNCTION TINER
oITUDC,P11

733
734
738
736
737
738
739
740
741
742
74
744
748
746
747
148
749
750
781
782
783
784
788
756
757
750
759
760
761
762
763
764
768
766
767
768
769
770
771
772
773
774
778
776
777
770
779
700
701
702
703
704
708
186
707
790

903346
003346
003352
003356
903362
pellée
003370
993372
993374
003400
003402
[LEEY 2]

003406
003410
003412
003414

003416
0903422
003424
003426
003430
003432

803436
093442
003444
903452
993454
9034356
003462
003466
903472

003474
003476
0033502
003506

003310
003514
003520
003824
993526
993850

004767
912700
113701
122701
901423
005002
00500)
1227014
091402
000000
00777

062002
00550)
005301
001374

012700
006203
o692
095300
901374
010237

113700
906300
016067
000004
000000
113702
004767
004767
000207

010046
212700
10579
100378

113746
942716
122716
Beipae
124026
90000

S——

NACY1I1 27(732)

PUBLISH SUBROUTINE

177204
001014
001121
000001

eepeed

001012
001122
001672
001122

177364
177106

001264
177560

177562
000200
200177

01377

PIFICATION AND THE ACTUAL TINE ,

PUBLISH:

J8R
MOV
MOVS
CupPe -
BEQ
CLR
CLR
CHPB
BEQ
HALT
&R

i0s ADD
ADC
DEC
BNE

ass Mov
iss ASR
ROR
oLc
BNE
MoV

a5 MOVD
ASL
MOV
TYPE

L1 1} +WORD
MOV
J8R
JBR
RTS

oSBTTL

sSUBROUTINE TO GET TTY INPUT

1CALLS JSR

+INPUTI NOV
181 MOy
i T87TH

BPL

nove
pIC
CHPD
BNE

10eNARCT6 13106 PAGE 17 820 0042
JERATION (IF 16, ITERATIONS) AND PLACES THE AVERAGE RESULT IN ATINE’,
#17 TYPES THE NANE OF THE FUNCTION THAT WAS TINED,THE TINE SPECe

PC, ,BAVE 1SAVE REGISTERS ON THE STACK

oATINTOL, Re JGET TABLE ADORESS CONTAINING TINES

eOITCNT, Y JGET o OF ENTRICS (GIVEN BY ITERATION COUNT)

01,RY JORANCH IF SINGLE ITERATION

s

a; JCLEAR “SUN’ REGISTERS

R

916,,R4 JORANCH IF 16, ITERATIONS

18

JITERATION COUNT WUST BE 1 OR 16,

: 100 NOT CNANGE POSIT OF sWijy

JWNEN TEST 18 RUNNING,

(RO)e,R2 J8UM INDIVIOUAL TINES

)

R1

18

4, R0

53 JONIFT TINE IN R) & R2 4 PLACES

B3 JRIGHT = DIVIDE BY 16,

R

35

R2,00ATINE JMOVE AVERAGED TINES

P0TSTNUN, RO JGET TEST ¢

o

NANPTRCRO), S8 JGET TEST NANE STRING ADDRESS

®

00TSTNUM,R2 JGET TEST o

PC,OUTSPC JOUTPUT TINES

PC, JRESTORE JRESTORE REGISTERS FRON THE STACK

pC

INPUT SUBROUTINE

PC, L INPUT
pINPUT DATA I8 RECTUNED IN BUFFER BEGINNING AT INBUF,

RS, =(5P) 1BAVE RO ON THE STACK

0 INBUF, RO

00 TKS

28

00TKB, =(SP) JGET CHARACTER

1200, (8P)

0177, (8P) CHECK RUBOUT

. ¢ cH4

o(RO), (8P)¢ JREMOVE CHARACTER FPRON INPUT

)




DITUD<C TNO2 DRIVE FUNCTION TIMER MACY11 27(732) 10=MAR=76 13306 PAGE 19 SLQ 004)
DETUDC, P11 INPUT SUBROUTINE
709 003334 000762 BR 2 §NAIT FOR NEXT CHARACTER
790 903536 122716 000028 38 cupe SCNTRLU, (8P) JCHECK CONTROL U (°U)
791 0903542 001004 BNE 1]
792 003844 005726 187 (8P)e¢
793 003546 000004 001374 TYPE,CRLF
794 003552 000751 k) 18
798 003554 111637 001401 1Y) MOV (8P),00ECHO
796 003560 111620 MOV (BP),(RO) ¢
797 903562 122726 000018 cCHMPR OCR, (BP)¢
798 003566 00140) BEQ 54
799 003570 000004 001401 TYPE,ECHO
000 003574 PO9742 BR 2%
001 003376 000004 001374 LT TYPE,CRLF
002 003602 012600 MOV (SP)e, RO
:u: 003604 000207 RTE ([
@
(T1] gKEYBOARD INTERRUPT SERVICE ROUTINE
006 003606 113746 177562 “TKISRE MOV 00TKD, = (8P) JGET TYPED CHARACTER
007 003612 042716 000200 BIC 0200,(8P) $8TRIP PARITY B1IY
808 003616 122716 000019 CMPD ¢CNTRLO, (8P) gORANCH IF NOT CONTROL O (®0)
809 003622 00100) BRE 16
010 003624 112667 176478 MOV (BP)¢,8CNTRLO  SET CONTROL O INDICATOR IN TYPE ROUTINE
:1; 0013630 000002 RTI JEXIT
1
013 0903632 122726 00000) 181 CMPD - 0),(8P)¢ JBRANCH IF NOT CONTROL C (*C)
014 903636 00100) BHE 28
015 003640 000005 RESET
016 003642 0900137 005724 JNP PeINIT $RESTART PROGRANM
017 003646 000902 F1 1) RTI sEXIT
D4




010
09
20
021
022
023
024
028
026
027
020
29
10
03
032
023
024
38
16
27
030
039
140
041
842
04)
044
04
84t
07
048
949
8§30
081
82
083
654
0ss
056
087
o8
€59
e o
061
062
06
o4
gis
B56
067
11
069
870
; 071

0732

- 07 004100 900904 90140) YRR ARLL A

903682
003656
003662
803666
003674
903676
003702
903706
903712
903716
003722
9903724
03726
903732
9903736
003740
003744
903750
993732
903736
003762
903764
003770
803776
8eé009
004004
04006
004012
004014
004016
BedEId

004024
004030
004032
004036
004040
004044
004050
004052
004034
004060
004064

004070
004076

DETUD=C TMO2 DRIVE FUNCTION TIMER
DEITUDC, P11

004767
94747
110637
327177
01078
000004
113702
994767
016600
162700
111000
091417
000004
122700
801008
904767
sconnd
100447
004767
000004
000442
016500
032768
00140)
042700
000402
042700
005700
00100)
(i L)
900434

troeed
010500
012701
012002
004767
000004
905301
01371
16502
004767
Boaend

32717
001402

NACY11 27(732)
ERROR SERVICE ROUTINES

SBTTL

ERRTRPS HALT

10<MART6

13106 PAGE 19

ERROR SERVICE ROUTINES
JROUTINE TO PROCESS ERROR TRAPS (TRAPS TO 4)

sERROR SERVICE ROUTINE

pTHIS ROUTINE PROCESSES TWO TYPES OF ERRORS (OUT OF RANGE AND WARDWARE)
ITHE CALLS FOR AN OUT OF RANGE ERROR ARE <HLT¢1>,<HLT¢2> AND, FOR A

HARDWARE ERROR TNE CALL 18 <HLD>,

176112 oNLT:  JBR PC,CKBUR pCHECK FOR CNTL 6
176674 JaR PCooBAVE 1SAVE REGISTERS ON THE STACK
901123 16 MOve 8P, 00ERFLG 18ET ERROR FLAG
020000 175104 81T o8¥1),08WR IORANCH IF NO TYPOUT
BNE L1
014138 TYPE,E,NDR
001122 MOVD 00TSTNUN,R2 )GET TEST ¢
176716 JSR PC,TYPOCT tAND TYPE 1T
000016 MOY 16(8P), R0 §GET RETURN PC
60203 sup 3, R0 gNOW PC OF NLT CALL
ROVE (RO), RO INON HLT CALL ITSELF
[ 14°] r ] IBRANCH IF HLT
014220 TYPE,E,NDR2
000002 s::l O:.IO IBRANCHN IF NOT HLTe2
ivs
177202 J&R PC,OUTGAP )ITYPE GAp SPECIFIED TINES
01374 TYPE,CRLF
BR 4
177074 L 1] JER PC,0UTSPC )TYPE SPECIFIED TINES
0011374 TYPE,CRLF
BR 9
000014 as MOV ER(RS), RO
002000 0000)2 BIT oPE1600,TC(RS)
BEG an
102100 [ } (< 0102100, R0
L1 s
102300 r{ 1] 81cC 0102300, R0
ain 787 Ro
BNE e
#1411 TYPE,E,8FT 1TYPE SOFT ERROR MESSAGE
BR 1]
014145 azn TYPE,E,HDR)
MOV RS, RO )GET FIRST ADDRESS OF REGS,
000007 MOV 07,.R1 1TYPE FIRST 7 REGS,
s MOV (RO) e, R2 tGET REG CONTENTS
176564 J8R PC,TYPOCT JAND TYPE 1T
001407 TYPE,SPACE2
DEC R
BNE b 1
000032 L) TC(RS),R2 1GET CONTENTS OF TC REGISTER
176544 J8R PC,TYPOCT
001374 TYPE,CRLF
001000 174702 40y ::f 08M09,08WR JORANCH IF NO RING THE BELL
0 L 1)

e e

SLQ 0044

EH4




74
s
76
"
"
"
LR
(]}

004104
004110
004112
004114
004120
004124

0877
1000014
pogess
04787
104767
000002

DITUDC THe2 DRIVE FUNCTION TIMNER
DITUDC, P11

174670

175680
176484

NACYI1 27(732)
ERROR SERVICE ROUTINES

78T
BPL
HALT
JER
Jas
RTI

10eMARC76 13106 PAGE 20

PC,CKBWR
PC, ,RESTORE

INALT ON ERROR?

JCHECK POR CNTL G
JRESTORE REGISTERS FRON THE STACK
JRETURN



DETUD=C THNO2 DRIVE FUNCTION TINER
DITUDC, P11

(1]
")
E4
s
£56
(12
iew
(11
(11
"1
92
9)
094
98
096
97
90
"9
900
901
903
903
%04
905
986
907
988
909
910
911
912
1)
914
918
916
917
910
919
920
921
922
923
9d4
928
226
927
920
929
30
91
932
)
914
938
%58
237

004126
904132
004136
004144
004146
0904152
004156
904i64
004166
004172
904176
004202
004206
004210
004214
004216
004222

904224
904230
004232
004236
004240
004246
004282
LEXFET
004262
004270
004272
884276
004304
004306
004312
004316
904322
004324
004330
004334
004336
90434

004767
913708
032777
001404
113702
004767
03277
01417
004767
004767
105037
916716
010501
062701
010500
062700
000002

108737
001006
113700
006300
013760
10527
03277
001004
122707
901336
011617
932777
001002
004767
105007
108777
991721
017746
942716
005316
123726

4

NACY11 27(732) 10eMAReT$

175636
001010
sopiee

001122
176674
(L1111
000346
00776
90113)
174574
e8e212

91123
9091121
001012
01121
004000
000020

001002
003000

177034
001121
174486

1744850
177740

174634

174614

001014
174520
01121

174474

+80TTL
)8COPE ROUTINE

SCOPE SUBROUTINE

)TNIS ROUTINE 18 ENTERED UPON COMPLETION OF EACH SUDTEST

b OUTPUTS TINE SPEC ON EACHN ITERATION IF swod 13 sB?
[} REPEATS TEST IF SVWi4 18 BET
H STORES ACTUAL TINE FOR FUNCTION IN TINE TABLE (ATINTOL)
’ PUBLISNES TINE IF svieee
H UPDATES ITERATION COUNT AND IF ITERATIONg CONPLETE CONTINUES
H 70 NEXT TEST, OTHNERWISE REPEATS TE8?
(] DELAYS BDEFORE CONTINUING OR I"l&!!l‘ TEsT,
] INITIALIEES DRIVE
sRETURNS; RSeBASE ADDRESS OF THO2 REGISTERS (ADDRESS OF Csi)
’ R1s°DS’ REG ADDRESS
0 RO=’FC’ REG ADDRESS
+BCOPE; JBR PC,CKBUR JCHECK FOR CNTL 6
nov 00THBASE, RS $8ET RS TO FIRST TH REG
[ 344 e8V00,08uR JORANCH 3IF SPECIFICATION LINE
[14°] 109 gNOT DESIRED ON EACN ITERATION
MOVD POTSTNUM,R2 §GET TEST NUNBER
JOR PC,OUTEPC JOUTPUT TINE RECORDED
1088 [ )44 08N14,08UR sORANCH IF CONTINUOS LOOP
BEQ 20 pNO0T DESIRED
161 JBR PC,DELAY JDELAY 380 Mg
JOR PCoRHINIT pINlY
CLRD OOLRrLG JCLEAR ERROR FLAG
MOV SCPADR, (8P)
nOv RS,R}
ADD 008, R sADDRESS OF D8’ REG 15 IN R}
MOV RS, RO
ADD orc,Ro sADDRESS OF °FC” REG 185 IN RO
RT:
an :l:. OIERFLG JBRANCH IF ERROR FLAG I8 81T
N 3
MOVD 00ITCNT, RO j)GET ITERATION COUNT
ASL [21%] sSTORE TINE IN TAMLE
NOV OOATINE,ATINTBL(RG)
n INCH P0ITCNT s INCRENENT ITERATION COUNT
ll: o8W11,08uR JORANCH IF SINGLE ITERATION DESIRED
BN (1]
curs 016,,001TCNT JORANCH IF ITERATIONS INCOMPLETE
B 3 ¥
(1 ]] L[)} (SP),008CPADR §SET SCOPE ADDRESS TO NEXT TEST
bIT 8N10,08WR JORANCH IF NO PUBLICATION DESIRED
ONE Se
JOR PC,PUBLISM 9GO PUBLISN TEST DATA
L1 ] CLRD PIITCNT JRESET ITERATION COUNT
13718 (1]1]] sORANCH IF USER DOES NOT WANT TO
BEQ 10 JHALT ON A SELECTED TEBT
MOV P8NR,=(8P) )GET SWITCHES
[ }{+ 0177740,(8P) sCLEAR ALL BUT TEST ¢
DEC (sp) )FORN TEST ¢ =}
cups QOTBTNUN, (BP)e JORANCHN IF NOT AT TE8T

SEQ 0040

Gt




DITUD=C TNO2 DRIVE FUNCTION TIMER
DETUDC, P11}

12 L
229
940
941
942
43
§4a4
948
EE
24?7
%40
249
950
951
952
)
%54
58
956
%7
141
%9
1 {1
961
962
93
964
96S
966
97
968
&g
970
71
972
973
974
978
276
77
70
79
0
01
92
)
904
14l ]
%06
"7
58
09
1l 0
1
93
”)

004344
004346
004382

0041334
004336
004362
004370
004372
Goeene
004402

L X L)
004406
004414
004416

004420
004426
8904430

904444
004446
sp44se
004452
004454
004460
004462

004470
00447¢
004500

fnprne
004767
000708

805004
01270)
832768
001408
932768
001374
000408

00840)
032768

01774
000207

932768
001406
000112

004444
00840)
965204
100401
000112
000004
104488
MM

804470
932768

NACY11 27(732) 10«MAR=76 13106 PAGE 22

SCOPE SUBROUTINE

178416

gepioe

014246
174314

HALT
JSR PC,CKBWR JCHECK FOR CNTL G
B 18

+8BTTL TIMER SUBROUTINES

JSUBROUTINE TO SYNCHRONIZE TNE TINER AND TURN IT ON,

IREGISTER ¢ I8 CLEARED, AND THE OSCILLATOR POLARITY I8 MONITORED
JTHE ROUTINE I3 EXITED WNEN TNE OSCILLATOR POLARITY CMANGES WITN R)
)SET TO INDICATE THE POLARITY OF TNE OSCILLATOR,

ICALLY JBR PC, TINON

IRETURNS: I: ll= T0 INDICATE LAST POLARITY (e24/24%9/1)

H R¢ =

TInoN; CLR LU ICLEAR TINg COUNT
Mov 024,R) 18ET POLARITY T0 °p° STATE
It 008C, MR(RS) IBRANCH IF POLARITY I8 ‘0°
28

BEQ
183 It $08C,MR(RS) I¥AIT FOR OSCILLATOR T0 RETURN
BNE ie
BR L1
an NEG Ry SNEGATE PREV POLARITY INDICATOR
LT (234 008C, MR(RS) pWAIZ FOR OSCILLATOR TO RETURN
(11 % 170 °1° sTare
L 1] RTS C

tSUBROUTINE TO COUNT TINE
JEACN TINE THE OSCILLATOR TOGGLES (BIT <#6> IN Mp REG) REGISTER
IRé I8 INCREMENTED, AND THE REGISTER R) Is NEGATED TO INDICATE
JTNE LAST STATE OF THE OSCILLATOR,
pR3 I8 BSET BY TINON ROUTINE

ICALL  Jmp TINER(R))
H RISRETURN ADDRESS TO CALLER

JNOTE; THE TINE TO EXECUTE THIS ROUTINE 18 VERY CRITICAL, IT NUsT OE
ILESS THAN 40 Us,

JENTER HERE VIA JNP TIMER(R)) WHEN R)es=24 (PREV STATEs})
TINER) ) BIT 008C,MR(RS) PORANCH IF CURRENT STATE 13 “9°

BEQ TINER 9GO INCRENENT TINE
Jup (R2) IRETURN 30 TEST
+STINERL¢24
TINER! NEG LR INEGATE PREV STATE INDICATOR
INC R4 P INCRENENT °TICK’ COUNT
[ L} TINERR IBRANCH ON OVERFLOW
Jup (R2) JRETURN T0 TEST

ITYPE °TINER OVERFLOWED®
JREPORT WARDWARE ERROR
JRETURN 7O BEGINNING OF TEST

TINERR? :Y:I.l.f!lﬁv
L
JMp 08CPADR

+STINER¢24
JENTER HERE VIA JNP TIMER(R)) WHEN R3se34 (PREY STATEs9)
TINERS; BIT 008C, MR(RS) JORANCH IF CURRENT STATE = *3°
BNE TINER
JNp (R2)

oze 0047

HY




994
995
996
997
9914
999

1000

1803

1002

1)

PB4

1008

1896

1007

1808

1009

1010

1011

1012

1013

1014

1018

1016

1017

1018

1019

1020

1021

1022

1023

1024

1028

1026

1027

1020

1029

1030

1031

1032

1613

1034

1038

1036

1937

pEIa

1039

1040

1041

1042

1643

164

1048

1046

. 1047

1040

904302
004802
004506
904513
004514
004516
004520
004822
904524
004526
0043530

004832
804534
LLERR Y]
004544
004546
004582
004356
004560
004562
004570
9043572
004600
004602
8040604
004604
004610

004612
004612
004616
004622
004634
004626
224630
0046132
PF46 14

DITUD=C THO2 DRIVE FUNCTION TIMER
DETUDC, P11

TINER SUBROUTINES

004767
012700
Biwiny
0050032
00560)
060002
90550)
0033014
901374
010246

010346
012746
004767
905726
912617
113700
006300
desipe
023760
101004
023760
101001
104401

004767
000207

004767
012700
010401
005002
00500)
060002
20350)
00830<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>