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TMO2 ORIVE FUNCTION TIMER 
ABSTRAC™ 

ABSTRACT 

PROGRAM DETUD MEASURES THE TIME REQUIRED AND Gap 
SIze5 PRODUCED BY THE TMO2/TUL6 MAGTAPE 
ORIVE/SLAVE, 

THE TEST WILL CHECK BOTH THE LOGIC GENERATED 
TIME OEZLAYS, AND THE DISTANCES TRAVLED BY THE 
TAPE IN RESPONSE, 

ACTUAL TAPE SPEED MAY ALSO BE CHECKED By USING 
THE SPEED TESTS WITH AN 608 BPI SKEW TAPE, 

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

TF THE TIME CHECK 3g OUT OF RANGE, IT IS PRINTED 
AS AN OUT OF RANGE ERROR, 

PAGE 3 SEQ 906) 

Cl



TMO2 DRIVE FUNCTION TIMER PAGE 4 
REQUIREMENTS 

CHAPTER 1 

REQUIREMENTS 

PDP-11 FAMILY CENTRAL PROCESSOR WITH 4K MEMORY WITH UP TO 64 TM33/TMO2 
CONTROLLER/MAGTAPE STATIONS, 

@e@PROGRAM CAN BE RUN ON A PROCESSOR THAT DOES WOT HAVE A HARDWARE SWITCCH REGISTER, 
A SOFTWARE SWITCH REGISTER (SWREG) LOC, 176 I8 AUTOMATICALLY QELECTEO(REFER TO 
CHAPTER 3,FOR DESCRIPTION OF HOW TO DYNAMICALLY LOAD LOC,176) 000 

1,1 OPTIONAL EQUIPMENT USED 

1, NONE 

1,2 STORAGE 

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

1,3 PRELIMINARY PROGRAMS (TO ASSURE HARDWARE OPERATION) 

MAINDEC ei 1eDZTUC CONTROL LOGIC TEST 
MAINDECei1eDZTUB BASIC FUNCTION TEST 

SEQ 0604 
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TH@2 ORIVE 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 © 266 
SET OPERATING swITCHES 
PRESS START 

@OOIF THE SOFTWARE SWITCH REGISTER 18 USED THEN THE PROGRAM WILL TYPE SWROEXXXXXX NEWe 
THIS WILL ALLOW LOC, 176 TO BE CHANGED BEFORE THE START OF THE TESTING, (REFER TO CHAPTER ) FOR OpTIONS) 

PROGRAM WILL REQUEST DRIVE (TMO2) AND SLAVE (TU16) NUMBERS TO BE 
TESTED, TYPE DRIVE/GLAVE NUMBERS WITH A COMMA (,) BETWEEN EACH 
ORIVE/SLAVE TO BE TESTED, 

REQUESTS FOR TAPE SPEED TESTS AND NRZ ONLY NODE WILL BSE MADE, 
RESPONSE TO TAPE SPEEO ONLY REQUEST WITH A ONE (1) WILL CAUSE 
THE PROGRAM TO EXECUTE TEST 31 AND 32 ONLY, THIS IS THE ONLY WAY 
TO TEST TAPE SPEED, 
NRE ONLY MODE WILL CAUSE THE PROGRAM TO SKIP THE 1608 BpI DATA TIME TEST, 
TYPE CONTROL U (°U) TO DELETE LINE TYPED OR auUBOUT TO DELETE LAST 
CHARACTER(S), 

PROGRAM WILL PUBLISH TIMES REQUIRED AND REPORT ERRORS, 

2,3 ACTiI1 OPERATION 

IF THE PROGRAM I6 RUN IN QJICK VERIFY MODE, FUNCTION TESTS ARE NOT 
ITERATEO, 
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TMO@2 ORIVE FUNCTION TIMER PAGE 6 
SWITCH SETTINGS 

CHAPTER 3 

SNITCH SETTINGS 

IF THE DIAGNOSTIC I8 RUN ON A CPU WITHOUT A SWITCH 
REGISTER THEN A SOFTWARE SWITCH REGISTER I8 USED WHICH ALLOWS 
THE USER THE SAME SWITCH OPTIONS AS THE HAROWARE SWITCH REGISTER, 
If THE HARDWARE 6WITCH REGISTER DOES NOT EXIST OR IF OWE DOES 
AND If CONTAINS ALL ONES (177777) THEN THE SOFTWARE switCH 
REGISTER (LOC, 176) IS USED, 

CONTROLS 

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

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

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

3) AFTER THE °°NEWa’* HAS BEEN TYPED THEN THE OPERATOR CAN DO ONE 
OF THE FOLLOWING AT THE TTY: 

A) TYPE A NUMBER TO BE LOADED INTO LOC, 176 FOLLOWED BY A <CR>, 
(ONLY NUMBERS BETWEEN @e7 WILL BE ACCEPTED AND ONLY 6 NUMBERS 
WILL SE ALLOWED) 
IF A <CR> 18 THE FIRST KEY DEPRESSED THE SOFTWARE SWITCH 
REGISTER CONTENTS WILL NOT BE CHANGED, 

8) IF A CONTROL U <°U> 18 DEPRESSED THEN THE PROGRAM WILL SEND yOU 
BACK TO STEP 2, 
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awis 
(1890000) 

owi4 
(0486000) 

guid 
(020000) 

Mii 
(8804006) 

sie 
(002000) 

sues 
(€01e8e) 

gwer 
(000200) 

awe6é 
(800166) 

WALT OW ERROR 

LOOP SUBTEST 

INHIBIT ERROR 
TYPEOUT 

IUHIBIT SUBe 
TEST ITERATION 

InHIBIt 
FUNCTION TIME 
PUBLICATION 

RING BELL 
OM ERROR 

HALT AFTER 
SELECTED TEST 

CONTINUOUS 
CYCLE 

TEst StLEct 

THIS SWITCH WHEN SET WILL HALT THE 
PROCESSOR WHEN AN ERROR 18 DETECTED, 
TRE PCo2 AND PEW AT THE TINE OF THE 
ERROR 18 STORED OW THE STACK, PRESSING 
CONTINUE WILL CAUSE THE ERROR TO SBE 
TYPED (IP SELECTED) AND FURTHER TESTING 
RESUMED, 

THIS SWITCH WHEN SET LOOPS THE CURRENT 
SUBTEST REGAROLESS OF ERROR CONDITION, 

THIS SWITCH WHEN SET INHIBITS ECRAOR 
TYPEOUT, 

THIs SWITCH WHEN SET CAUSES EACH suBTEst 
TO SE EXECUTED ONLY ONCE, (INITIAL 
STARTUP ONLY), 

THIS SWITCH WHEN SET WILL INHIBIT THE 
PRINTING OF THE FUNCTION TIMES, (SEE 
CHAPTER @,) 

THIS SHITCH WHEN SET WILL RING THE SELL 
ON THE TTY WHEN AN ERROR I8 DETECTED, 

THIS SWITCH WHEN SET WILL CAUSE THE 
PROGRAM TO HALT AFTER THE TEST SELECTED 
IW gweSegwee Is EXECUTED, 

THIS GWITCH WHEN SET WILL CAUSE THE 
PROGRAM TO RUN CONTINUOUSLY UNTIL 
STOPPED BY THE OPERATOR, 

THE PROGRAM WILL HALT AFTER EXECUTION 
OF THE TEST SELECTED WHEN 8WO7 I8 SET, 

SEQ 6007 
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THO2 DAIVE FUNCTION TIMER PAGE 7 
ERRORS 

CHAPTER 4 

ERAORS 

TWO TYPES OF ERRORS ARE DETECTED BY THIS PROGRAM, HARDWARE ERRORS AND 
INCORECT FUNCTION TIMES, 

4,1 ERROR TYPEOUT FORMAT (HARDWARE): DATA RELATED ERRORS (IEe PARITY ERROR) ARE PRINTED Ag sOFT ERaORs 
AND HAVE WO EFFECT ON TIME, 

TEST © XXXXXX OEVICE ERROR 

cai WE BA rc C82 068 cri 
AAAAAA BBBBBS CCCCCC DDDDDD EREZEE FFFFFF GGGGGG 

XXXXXX © TEST NUNBER 
AAAAAACTIIIII © CONTENTS OF TAPE REGISTER 17246600172486 

4,2 ERROR TYPEOUT FORMAT (FUNCTION TINE OUT OF RANGE) 

TEST © XXXXXX OUT OF RANGE ERROR 

RANGE © CAAAAAASBBSBBB> ACTUAL #® cccccc 
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TMO@2 DRIVE FUNCTION TIMER PAGE 6 
SUBROUTINE ABSTRACTS 

CHAPTER 5 

SUBROUTINE ABSTRACTS 

S,1 SCOPE 

THE SCOPE ROUTINE Ig CALLED BY THE gCOpPE (EMT) INSTRUCTION AT THE 
START OF EACH suUSTEsT, THE ,SCOpPE ROUTINE pPEAFORMNS THE FOLLOWING 
FUNCTIONS: 

LOADS RS WITH BASE ADDRESS 

TYPES TIME LINE <suee> 

PROVIDES CONTINUOUS LOOP <8wi4> 

MOVES FUNCTION TIME INTO TABLE 

OUTPUTS LINE ITEM IF SELECTED 

PROVIDES WALT ON TEST <8WOT> 

DELAYS 350M8 BEFORE STARTING TEST 

INIT°’S ORIVE/SLAVE 

CLEARS THE ERROR FLAG (ERFLG) 

THE ROUTINE MONITORS SW14, SWil, SW16, SWe8, AND 8WO7, 

@oeTHIS ROUTINE WILL CHECK FOR CNTL G<°G> BY DOING A JSR PC, CKSwWR 
CREFER TO CHAPTER 3 FOR DESCRIPTION), 

5,2 PUBLISH 

THE PUBLISH ROUTINE Ig CALLED FROM THE SCOPE ROUTINE IF sWi@ I8 EQUAL 
To @ (PUBLISH TIME DOCUMENT), THE ROUTINE WILL PRINT A “SINGLE LINE 
ITEM® EACH TIME IT 18 CALLED,



TMO2 ORIVE FUNCTION TIMER PAGE 9 
SUBROUTINE ABSTRACTS 

§,3 ,HLT 

THE MULT ROUTINE IS CALLED BY THE HLT (TRAP) INSTRUCTION WHEN AN ERROR 
Ts D&TECTED, A HLT (TRAP) INSTRUCTION FORMATS THE ERROR INFORMATION 
AS SHOWN IN SEC 4,1, A NLT0i (TRAPOL) FORMATS THE ERROR AS SHOWN IN 
SEC 4.2, 

@OoTHIS ROUTINE WILL CHECK FOR A CNTL G <°G> BY DOING A JSR PC,CKSWR 
(REFER TO CHAPTER 3 FOR DESCRIPTION)>D 

SEQ 6018 
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TMO2 ORIVE FUNCTION TIMER 
MISCELLANEOUS 

CHAPTER 6 

MISCELLANEOUS 

6,3 STACK POINTER 

THE STACK pOINTER Ig INITAILLY SET TO S0@ AND 18 RESET TO Soe 
SCOPEA ROUTINE, 

6.2 EXECUTION TIME 

WHEN gwilel (INHIBIT ITERATIONS) THE TIME REQUIRED I8 2 MIN, 

WHEN SWiis@ (ITERATE SUBTESTS) THE TIME REQUIRED 18 9 MIN, 

PAGE 10 

BY THE 

SEQ 0611



TMO2 ORIVE FUNCTION TIMER 
PROGRAM DESCRIPTION 

1 1 SAMPLE TIME DOCUNENT 

CHAPTER 7 

PROGRAM DESCRIPTION 

TYPE FIRST ADDRESS OF CONTROLER 172440 
TYPE THO2 ORIVE 0°S TO BE TESTED 8 
FOR THO2 DRIVE Oo TYPE SLAVE 8°S TO BE TESTED 7 
TAPE SPEED TESTS ONLY? (YES/NO & 1/6) 8 
NRE ONLY? (YES/NO © 1/8) 6 
OHOOCCEHS SOE HESHOEOEEOTDOOHSEDOHOHHODOCECOECOOCOCEOOEOSEECCEEHEOCCED 

TMO2 ORIVE FUNCTION TINESe DRIVE © © SLAVE 6 7 9 CHAN, SER, © 58009 

FUNCTION 
WRITE FROM BOT 
WRITE START 
WRITE SHUTOOUN 
WRITE SETTLEOOWN 
READ FROM BOT 
READ START 
READ SHUTDOWN 
READ SETTLEDOWN 
READ REV START 
READ REV SHUTOOWN 
READ REV SETTLEOOUN 
TURN AROUND DELAY Fer 
TURN AROUND DELAY Ref 
GAP SIZE¢sTOP HALF 
GAP SIZEeSTART HALF 
GAP BIZEoINTERRECORD 
GAP CONSISANCY 
DATA TIME200 BPI 
DATA TIMESSS6 BPI 
OATA TIMNE@BOOBPI 
DATA TIME1600BPI 
ERASE GAP TIME 
WRIYE FILE MARK 

er — 

TIME (SPECIFICATION) 
RANGES<100000-184008> 
RANGES<8609500-8680700> 
RANGES<696900-806500> 
RANGES<81 3500-09081 080> 
RANGES<15 2080601 49900> 
RANGES<863280-°882600> 
RANGES<8046586°8004256> 
RANGES<613500-008100> 
RANGES<003280°082600> 
RANGES<8837868~003360> 
RANGES<81 3590-806160> 
RANGES<016786-016700> 
RANGES<016760°010780> 
RANGES<61 2980-6095 00> 
RANGES<O1 1800-000500> 
RANGES<O1 4600081 3760> 
RANGESCO1 46000012400 
RANGES<0241660023100> 
RANGES<024600-°023000> 
RANGE SE82 4000082 3000> 
RANGES<O25 100°824100> 
RANGES<101000-899000> 
RANGES<106000°193000> 

PAGE 11 

TIMECACTUAL) 
ACTUAL#1 04740 
ACTUAL#009126 
ACTUAL#0600040 
ACTUAL©O10970 
ACTUAL#150500 
ACTUAL©962740 
ACTUALS604360 
ACTUAL#@16976 
ACTUAL8002746 
ACTUAL#6635298 
ACTUAL #010978 
ACTUALS61 3606 
ACTUALSO1 3660 
ACTUAL861 2200 
ACTUAL#910520 
ACTUALS61 4506 
ACTUAL#61 3046 
ACTUAL#623460 
ACTUAL#923350 
ACTUAL#623408 
ACTUALSO2446760 
ACTUAL#O995186 
ACTUAL#103996 



TMO2 ORIVE FUNCTION TIMER PAGE 12 

7,3.! SAMPLE TIME DOCUMENT FOR TAPE SPEED TESTS 

TYPE FIRST ADDRESS OF CONTROLLER 172448 
TYPE THO2 ORIVE 69°S TO BE TESTED 6 
FOR THO2 ORIVE Se TYPE SLAVE 0°S TO BE TESTED 7 
SPEED TESTS ONLY? (YES/NO @ 1/8) 3 
00 0009600000000000000600 0000 000000000000000000000000000000000000006 
@TNG2 ORIVE FUNCTION TINESe ORIVE ¢ @ SLAVE 6 7 9 CHAN, SER, © 5009 
© 
oFUNC TION TINE ( SPECIFICATION) TIMEC ACTUAL) 
CTAPE SPEEO Fwd RANGES<022700°021700> ACTUALAG32500 
TAPE SGPEED REV RANGES€022760-°021700> ACTUALSO22500 

mi 
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7,2 

PAGE 13 SEQ 6814 

TEST SEQUENCE WITH RELATED ADJUSTMENTS AND ASSOCIATED HAROWARE 

TEST NO, /NAME 

2. 

3, 

12, 

13, 

14, 

iS, 

16, 

iy, 

26, 

WRITE FROM BOT 

WRITE START 

WRITE SHUTDOWN 

WRITE SETTLEDOWN 

READ 

READ 

READ 

READ 

READ 

READ 

READ 

TURN 

TURN 

FROM BOT 

START 

SHUTOOWN 

SETTUEDOWN 

REVERSE START 

REVERSE SHUTDOWN 

REVERSE SETTLEDOWN 

AROUND For 

AROUND ReF 

GAP SIZEeSTOP HALF 

GAP SIZE=START HALF 

GAP SIZE INTERRECORD 

RELATED ADJUSTMENTS ASSOCIATED HARDWARE 

@NONE oMO911 ROMOMO9G3 ACCL CNTR 

e* ee. e . 

o-? e " e « 

x. oM6910 SETTLEDOWN ONE SHOT 

x.” oM6911 ROMeMO983 ACCL CNTR 

e » * » «a 

e -?, eo '* @ 4 

x * oMO910@ SETTLEDOWN ONE SHOT 

. ae oMO911 ROM@MO903 ACCL CNTR 

x. * ee» "= @ 8 

x.” oMO9108 SETTLEOOWN ONE SHOT 

. * oM@911 ROMeME993 ACCL CNTR 

eo? e = # @ 

oFWRD/REV SPEEDeSTART/STOPSRAMPS 

@®SAME AS IN TEST 16 ° e a ® 

@oFWO/REV SPEED e a a ® 

PA



21, 

24, 

27. 

30, 

31, 

TMO2 ORIVE FUNCTION TIMER 

GAP CONSISTENCY 

DATA TIME 200 BPI 

DATA TIME 556 BPI 

DATA TIME 800 BPI 

DATA TIME 1606 BPI 

ERASE GAP TIME 

WRITE FILE MARK 

TAPE SPECOoFORWARD 

TAPE SPEEOoREVERSE 

PAGE 14 

@#SAME AS IN TEST 16 

TEST NUMBER 22 18 RESERVED FOR FUTURE USE 

@oNONE 

oFwO SPEED 

@REVERSE SPEED 

eeeoaNOTE, IF TIME PROBLEMS APPEAR IN Ti, THRU T3@, RUN TAPE SPEED TESTs FIRSTeacecee 

eWRITE CLOCK 

oCAPSTAN SERVO LOOP 

eCAPSTAN SERVO LOOP 

SLQ 66015



TMO2 ORIVE FUNCTION TIMER 

7,3 TEST DESCRIPTIONS: 

THE FIRST THIRTEEN (13) TESTS (Ti © T1S) ARE CHECKS OF THE 
ROM CIRCUITS IN THE TUIG (M9011), THE ACCL COUNTER IN THE 
TMO2 (MO903), AND THE SETTLEDOWN OWE SHOT (MO916), 

T1, WRITE FROM BOT: 

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

1, ASSURE TAPE IS STOPPED AT BOT, 
2, ISSUE A WRITE COMMAND 
3, MONITOR BIT 15 OF TC CACCL) 
4, TIME FROM GO TO ACCL RESET IS BOT DELAY 
5, STOP 

T2, WRITE START! 

THIS TEST WILL MEASURE ACCELLERATION DELAY JUST AS IN 
Ti, HOWEVER THE TINE WILL BE LESS WHEN NOT STARTING 
FROM BOT, 

1, LEAVE TAPE AT ITS PRESENT POSITION, ASSURE THAT IT I8 STOPPED 
2. ISSUE A WRITE COMMAND 
3, MONITOR BIT 15 OF TC (ACCL) 
4, TIME FROM GO TO RESET OF ACCL I8 START DELAY 
S, stop 

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 18 STOPPED 
2, ISSUE A WRITE COMMAND, 
3, MONITOR FRAME COUNTER AND BIT @ OF Ds (SDWN) 
4, TIME FROM FCe® TO ASSERTION OF SOWN I8 

THE SHUTDOWN TIME, 
5S. STOP 

PAGE is 
SEQ 6016 
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T4, WRITE SETTLEDOWNS 

THIS TEST WILL MEASURE THE SLOWDOWN TIME, THE TIME 
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 THE TAPE IN THE GAP DISTANCE 
WILL BE MNEASUREO IN A LATER TEST, 

1, LEAVE TAPE AT ITS PRESENT POSITION, ASSURE THAT IT I8 STOPPED 
2, ISSUE A WRITE COMMAND 
3, MONATOR BIT 4 OF DS (SDWN) 
4, TIME FROM SET OF SOWN TO RESET OF SDWN Ig THE 

SETTLEOOWN DELAY 
S, sToP 

TS, REAO FRON BOT 

THIS MEASUREMENT Is MADE EXACTLY Ag THE WRITE 
MEASUREMENT IN Ti, USE THE SAME RECORD THAT WAS 
WRITTEN IN Ti, 

1, REWIND TO BOT 
2, ASSURE TAPE HAS HAD TIME TO COME TO A COMPLETE stOp 
3, READ FORWARO 1 RECORD, 
4, MONITOR BIT 15 OF TC (ACCL) 
5S, TIME FROM GO TO ACCL I8 BOT DELAY 
6, SsTOP 

SEQ 6017 

Da 



T6, READ START 

THIS TEST MEASURES THE SAME DELAY AS IN T2, 

1, WRITE § RECORD, THEN BACKSPACE OVER IT, ASSURE TAPE I8 STOPPED, 
2, ISSUE A READ FORWARD OF THE RECORD WRITTEN IN STEP 1, 
3, MONITOR BIT 15 OF TC (ACCL) 
4, TINE FROM GO TO RESET OF ACCL I8 START DELAY 
3S, sToP 

77, READ SHUTDOWN: 

THIS TEST MEASURES THE SAME DELAY AS IN T3, 

1, WRITE § RECORD, THEN BACKSPACE OVER IT, ASSURE TAPE I8 STOPPED, 
2, READ FORWARD THE RECORD WRITTEN IN STEP 1, 
3, MONITOR FRANE COUNT AND SIT 4 OF DS (SDWN), 
4, TIME FROM FCORECORD SIZE (LAST FRAME READ) TO 8DwNei 

IS THE SHUTDOWN TINE, 
3, STOP 

710, READ SETTLEDOWN: 

THIS TEST MEASURES THE SAME DELAY AS IN T4, 

1, WRITE 3 RECORD, THEN BACKSPACE OVER IT, ASSURE TAPE I8S STOPPED, 
2, READ FORWARD THE RECORD WRITTEN IN STEP 1, 
3, MONITOR BIT 4 OF OS (8DUN) 
4, TIME FROM SET OF SDWN TO RESET OF SDWN I8 THE 

SETTLEOOWN DELAY, 
5S, STOP 

SEQ 0816 

Ea. 

Sa 
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SEQ 0619 
TMO2 DRIVE FUNCTION TIMER PAGE 17 

Tii, READ REVERSE START: 

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

1, WRITE 1 RECORD, ASSURE TAPE I8 STOPPED, 
2, READ REVERSE THE RECORD WRITTEN IN STEP 1, 
3}, MONITOR BIT 15 OF TC (ACCL) 
4, THE TIME FROM GO TO RESET OF ACCL I8 THE START TIME 
S$. STOP 

T12, REAO REVERSE SHUTDOWN 

THIg TEST WILL MEAGURE THE READ SHUTDOWN IN THE pEVERSE 
DIRECTION, 

1, WRITE 3 RECORD, ASSURE TAPE I8 STOPPED, 
2, READ REVERSE THE RECORD WRITTEN IM STEP 1, 
3, MONITOR FRAME COUNTER AND BIT 4 OF DS (8DNN), 
4, TIME FROM FCaRECORD SIZE (LAST FRAME READ) TO gDWNel 

18 THE READ REVERSE SHUTOONN TINE, 
S, stop 

T13, READ REVERSE SETTLEDOWNs 

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

1, WRITE 1 RECORD, ASSURE TAPE I6 STOPPED, 
2, READ REVERSE THE RECORD WRITTEN IN STEP 1, 
3, MONITOR BIT @ OF DS (BDWN) 
4, TIME PROM SET OF SOWN TO RESET OF SOWN Ig THE 

SETTLEDOWN DELAY 
5S, sTOP 

T14, TURN AROUND DELAYeFORWARD TO REVERSE 

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

1, LEAVE TAPE AT ITS PRESENT POSITION, ASSURE THAT It I8 STOPPED 
2. ISSUE A WRITE FORWARD OF AT LEAST 26 FRANES 
3, MONITOR BIT 7 OF O8 (ORY) 
4, WHEN ORY 38 ASSERTED (EOR), IMMEDIATELY ISSUE A 

READ REVERSE OF THAT RECORD, 
S, MONITOR BIT 15 OF TC (ACCL), 
6. TIME FROM GO OF READ REVERSE TO RESET OF ACCL 18 

THE TURNAROUND TIME, 
y, STOP 

Fo. 
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THO2 ORIVE FUNCTION TIMER PAGE 10 

e T1S, TURN AROUND DELAYeREVERSE TO FORWARD 

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

1, WRITE 1 RECORD, 
e 2, ASSURE TAPE I8 STOPPED 

3, READ REVERSE 
4, MONITOR ORY (BIT 7 OF DB) 

e S, WHEN ORY a 1, ISSUE A READ FORWARD 
6, MONITOR ACCL (BIT 18 OF TC) 
7, TIME FROM GO FORWARD TO ACCL © 1 18 THE TURN AROUND TINE, 

e 0, STOP, 

td 

td 

e 

@ 

e 

e 

@ 

e@ é 

@ 

@ 

@ 

Ga. 
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TMOZ ORIVE FUNCTION TIMER PAGE 19 

GAP MEASUREMENTS: 

THE PREVIOUS THIRTEEN (13) TESTS WERE MEASUREMENTS OF LOGIC 
DELAYS PERFORMED BY THE THE2 OR TUIG IN ORDER TO ALLOW FOR 
PROPER ACCELERATION AND DECELLERATION OF TAPE ACCORDING TO 
THE DESIRED INTEROCORD GAP (,6 INCHES) THI TEST, HOWEVER, 
WILL MEASURE THE PHYSICAL SIZE OF THE inegacord GAp THAT 
EXISTS ON TAPE AB A RESULT OF THE START/STOP TIMES OF 
THE CAPSTAN ITSELF BECAUSE THE INTERRCORD GAP I6 
CREATED BY TWO ACTIONS, THE START OF MOTION AND THE 
STOP OF NOTION IT 18 WECESSARY T0 MAKE TWO SEPERATE 
MEASUREMENTS A THIRD MEASUREMENT, MADE ON THE FLY, OF 
THE ENTIRE LENGTH OF THE GAP WILL ALSO BE MADE, 

716, GAP SIZE (STOP HALF) 

THIS TEST WILL MEASURE THE DISTANCE TRAVLED BY THE TAPE 
It A STOP CYCLE, IM OTHER WORDS, THE DISTANCE INTO 
THE TRG, 

WRITE 1 RECORD, 
ASSURE TAPE 18 STOPPED, 
TeeuE A READ REVERSE OVER THE RECORD 
MONITOR THE FRAME COUNT FOR THE FIRST FRAME READ (FC @ 3) 
THE TIME FROM GOs! TO FCe1 Is THE LENGTN OF THE GAP 
STOP 

T17, GAP SIZE (START HALF) 

THIg TEST WILL MEASURE THE OISTANCE OF TAPE TRAVEL 
OURING START UP, 

WRITE 1 RECORD, THEN REVERSE OVER IT, ASSURE TAPE Is STOPPED, 
ISSUE A READ FORWARD 
MONITOR FC FOR FCei 
TIME FROM GOs} TO FCai 18 START DISTANCE 
STOP 

T2606, GAP SIZE (INTERRECORD) 

THIg TEST WILL MEASURE THE ENTIRE LENGTH OF THE IRGC ON 
THE FLG, THE TIME VALUE OF THIS TEST SHOULD NOT BE 
COUAL TO A SUMMATION OF T16 AND 737 DUE TO THE FACT THAT 
THE ACCELLERATION AND DECELLERATION CURVES ARE WOT IN 
EFFECT, THE VALUE HERE sHOULD ACTUALLY BE LEgs THAN THE 
6UM OF T16 AND 717, 

WRITE 2 RECORDS, 
READ REVERSE OVER THE SECOND RECORD 
MONITOR ORY (BIT 7 OF DS) 
WHEN ORY o {, ISSUE A SECOND READ REVERSE 
MONITOR FRAME COUNT 
TIME FROM GOsi OF SECOND READ REVERSE TO FCel I8 THE 
LENGTH OF THE GAP, 
STOP 
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T21, GAP CONSISTENCY: 

WOW THAT WE MAVE ESTABLIGHED THAT THE INTERRCORD 
GAP 16 THE PROPER SIZE, LET US DETERMINE THE CONSISTENCY 
OF THE GAP UNDER VARIOUS COMMAND EXECUTION TIMES, 
BY WRITING A SERIES OF RECORDS, EACH WITH A OIFFERENT 
DELAY BETWEEN EXECUTION, WE CAN ESTABLIGH THE CONSISTENCY 
OF THE GAPS BY READING THESE RECORDS AND MONITORING 
THETA INTERRECORD GAPS, ON THE FLY, 

1, REWIND TAPE TO BOT, 
2, WRITE ONE (1) RECORD TO GET TAPE OFF BOT 
3, WRITE SIXTEEN (16) RECORDS WITH A PROGRESSIVE OELAY 

OF FROM 6 TO 36 MILLISECONDS (APPROX) BETWEEN COMMANDS, 
4, SACKSPACE 16 RECORDS AND ALLOW THE TAPE TO sTOP, 
S, READ FORWARD (NONeSTOP) OVER THESE 146 RECORDS, EACH 

TIME MONITORING THE TIME FROM THE END OF RECORD (ORY) 
UNTIL THE FRAME COUNT NEXT GOES FROM © T0 3 (FCei), 

6, THE TIMES FROM ORY TO FCel I8 THE GAP TIME ANDO IT 
SHOULD REMAIN CONSISTANT FOR ALL RECORDS, 

7, sToP 
@o(SEE GTINTBL IN DETUD LISTING FOR GAP TINES) ee 

T22, RESERVED FOR FUTURE USEeecee 

723, OATA TINE AT 200 BOPIs 

THIS TEST WILL MEASURE THE TIME REQUIRED TO WRITE 
ONE (1) INCH OF TAPE AT 200 BPI, 
BY WRITING A RECORD OF ENOUGH FRAMERS TO MOVE 
THE TAPE 1 INCH (200 FRAMES), DATA RATE 
CAN BE VARIFIED, 

1, REWIND TO BOT AND ALLOW TAPE TO STOP 
2, WRITE A RECORD AT 200 BPI, 
3, MONITOR DRY (BIT 7 OF D8) FOR EACH RECORD 
4, THE TIME FROM FCeFCol TO DRY WILL BE THE TINE REQUIRED 

FOR 1 INCH AT THE SELECTED DENSITY 
S$, stop 

T24, DATA TIME AT 556 BPI3 
REPEAT STEPS 1 THRU S OF T23 AT SS6 BPI, 

125, DATA TINE AT 800 BPIs 
REPEAT STEPS 1 THRU 5S AT 6008 BPI, 

7126, OATA TIME AT 16008 BPI (PE): 
REPEAT STEPS 1 THRU S AT 1600 BPI, 

@eTHIG TEST I6 NOT EXECUTED IF NRZ ONLY0e 

Lo. 
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727, ERASEs 

TNE ERASE COMMAND WILL CAUSE AN AREA OF THE THREE (3) 
INCHES TO BE DC ERASED IN THE FORWARD DIRECTION 
THIg TEST WILL ASSURE THAT THE PROPER DISTANCE is 
ERASED, 

1, LEAVE TAPE AT 176 PRESENT POSITION, 
2, ISSUE AW ERASE COMMAND, 
3, MONITOR DRY (O37 7 OF DB) 
4, THE TINE FROM GO TO DRY WILL BE THE TINE 

REQUIRED TO ERASE 3 INCHES OF TAPE AND WILL 
; REFLECT THE DISTANCE, DENSITY Ig NOT A FACTOR, 

» «STOP 

T36, TAPE MARKe 

THIg TEST Is ALSO A CHECK OW THE THREE (3) INCH GAP, 
WHEN A TAPE MARK I6 WRITTEN, A 3 INCH GAP I8 
CREATED BEFORE OATA I8 PUT ON TAPE, 

1, LEAVE TAPE AT ITS PRESENT POSITION 
2, ISSUE A WRITE TAPE MARK CoNMAND 
3, MONITOR ORY (SIT 7 OF DB) 
4, THE TIME FROM GO TO ORY WILL BE THE TINE 

REQUIRED TO WRITE THE TM RECORD PLUS THE 
3 INCH GaP, 

S, stop 

PAGE 21 
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T31, TAPE SPEEO FORWARD: 

THIG TEST REQUIRES THE USE OF AN 860 BPI SKEW TAPE) 
THE OPERATOR WILL BE REQUIRED TO MOUNT THE SKEW TAPE 
BEFORE EXECUTING THE TEST, THE SKEW TAPE I8 THE ONLY 
WAY TO ASSURE THAT TAPE 38 MOVING AT THE PROPER SPEED 
SECAUSE THE FREQUENCY OF FRAMES OW A SKEW TAPE I 
GUARANTEED TO BE ACCURATE, 

ASSURE TAPE I8 STOPPED AT BOT, 
ZSSUE A READ FORWARD (600 BPI, NORMAL) 
MONITOR FC FOR FC & 800(18) 
MONITOR FC FOR FC © 8606(10) 
TIME FROM FC @ 600 TO FC & 6800 18 THE TINE REQUIRED 
FOR TAPE TO TRAVEL 16 INCHES 
DIVIDE THE TIME FOR 10 INCHES BY 16, 
THE RESULT IS AN AVERAGE SPEED FOR 1 INCH, 
STOP, 

732, TAPE SPEED REVERSES 

THIS TEST Ig THE SAME AG TEST 31, BUT SPEED 18 
MEASURED IN THE REVERSE OIRECTION, 

ADVANCE TAPE OFF OF BOT, 
ISSUE A READ REVERSE, 
REPEAT STEPS 3 THRU 6 IN THE REVERSE OIRECTION, 
sToP, 

PAGE 22 
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DETUDeC THO2 ORIVE FUNCTION TIMER MACY11 27(732) 1@eNAR©76 13906 PAGE 1 80 0026 
DETUDC P11 

1 
2 
3 »MLIST NC 
‘ »LIST) OME 

é sMCALL O@CPREG, OCPYEC, SCPREG, SCATCH, OTYPE 
? eTITLE DETUD9C PMO2 ORIVE FUNCTION TINER 
e .SOTTL STARTING INSTRUCTIONS 
9 }LOADING AND STARTING BROCEEDURE 

18 ' LOAD PROGRAM USING ABS LOADER 
41 ' LOAD ADDRESS 200 
12 ' SET SWITCH OPTIONS 
13 , PRESS START 
14 
45 ;GENERAL REGISTER USAGES 
16 ; ROSADDRESS OF °FC* REGISTER (SET BY SCOPE) 
17 ’ RISADORESS OF °DS° REGISTER (SET BY SCOPE) 
18 ' RABRETURN PC FROM TINER (SET BY EACH TEST) 
19 ' RIGINDEX INDICATING PREVIOUS OSCILLATOR POLARITY (SET BY TIMER) 
28 ’ R4sCONTAING °TICK® COUNT WHEN TINER Is RUNNING (SET BY TIMER) 
a1 H RSGADDRESS OF Cai (SET BY SCOPE) 
2 
23 pSWITCH REGISTER SWITCH ASSIGNNENTS 
24 1eeees 8¥iSe se0000 sMALT OW ERROR 
25 rYTTyy Svidw 94e0e0 sLOOP SUBTEST 
26 020000 avides 920800 sINHIBI ERROR TYPE OUT 
27 eedgee S¥iie 904000 sINHIOIT SUBTEST ITERATION 
28 e02080 Svje0 902000 sINNIBIT PUBLICATION OF FUNCTION TINES 
29 901000 TTT CME TTC TT }RING BELL ON ERROR 
30 eo04ee svete eepces ;TYDE LINE ITEM AFTER EACH ITERATION 
1 000200 swe7e 980208 pNAL? ON TEST SELECTED IN gweS-gwee 
32 yTTTy TTY CMe TT ITY) SCONTINUOUS CYCLE 
33 
74 ‘ ,SBTTL MACRO DEFINITIONS 
35 ,MACRO SAVE 
36 Jar PC, ,BAVE }SAVE REGISTERS ON THE STACK 
37 ,ENDM GAVE 
30 SMACRO RESTORE 
39 Jar PC, RESTORE sRESTORE REGISTERS FROM THE STACK 
40 ,ENDM = RESTORE 
41 SMACRO INPUT 
42 Jar PC, INPUT sGET USER INPUT 
a ,ENDM | oSHPUT 
a4 SMACRO REWIND 
45 JSR PC, ,REWIND SREWIND SLAVE 
46 vs 098 )BRANCH IF ERROR OW REWIND 
a? ,ENDM = REWIND 
48 sMACRO TIMEON 
49 Jar PC, TIMON sTURN TIMER ON 
56 ,ENDM 
$1 sMACRO TINCHK 
52 oup TIMER(R3) 1GO TO TIMER & RETURN VIA R2 
$3 ENON 
$4 ,MACRO SETGO Mo~ 
Tt INC (RS) s8ET °CO* Bxf 
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OZTUDC Pi! MACRO DEFINITIONS 

$7 
se »SBTTL REGISTER ASSIGNMENTS 
59 1sDEFINITIONS AND REGISTER ASSIGNMENTS 
66 1)GENERAL REGISTER ASSIGNMENTS 
61 oae000 neste 
62 200001 Rist! 
63 990002 R2082 
64 seeee) R3003 
65 eeeces Ronee 
66 980005 RSees 
67 goog. SPate 
6e e0eee) pcae? 
69 seecee Riese 
76 690001 Riie81 
1 eeece2 R1 2802 
72 Sagan) P1389) 
73 900004 Rianne 
74 eeeres R15e8s 
75 
76 HyREGISTER ADDRESSES 
77 177776 PSws 377776 yHPROCESSER STATUS WORD 
78 177776 SLRs = 4.77774 syS8TACK LIMIT REGISTER (11/40,11/45) 
79 177772 PIRGe = 177772 ysPROGRAM INTERRUPT REO, (11/45) 
ee 177778 UBREAK® 177778 sHMICROSBREAK REGISTER (11/45) 
$1 177568 TKSs = «177568 sy KEYBOARD CBR 
@2 177562 TKBe = 1.77562 SyKEYBOARD DATA BUFFER REGISTER 
03 177564 TPSs = «177564 sITELEPRINTER CSR 
04 177566 TPBe = «1.77866 :sTELEPRINTER DATA BUFFER REGISTER 
85 
86 HHVECTOR ADDRESSES 
07 eocens ERRVECS4 s)ADDRESS OF ERROR VECTOR 
ee 6000168 RESVEC#10 SPADDRESS OF RESERVED INST, TRAP VECTOR 
89 200014 TBITVECS14 SSADDRESS OF °T* BIT TRAP VECTOR 
90 ee0e14 TRIVECHIG ssADORESS OF °TRACE® TRAP VECTOR 
91 oeoei4 BpTVECs14 SSADDRESS OF “BREAKPOINT? TRAP VECTOR 
92 oegeze IOTVECe29 pyADORESS OF LOT TRAP VECTOR 
93 90802< PFVECe24 sy AODRESS OF POWER FAIL TRAP VECTOR 
94 600030 EMTVECS36 sHADDRESS OF EMT VECTOR 
95 900034 TRAPVECO34 sy ADORESS OF TRAP VECTOR 
96 900060 TKVEC® § 60 SPADORESS OF TTY KEYBOARD INT, VECTOR 
97 900064 TPVEC O64 spADORESS OF TTY PRINTER INTERRUPT VECTOR 
98 000114 PARVECa 114 sPADORESS OF MA/MF PARITY ERROR VECTOR 
99 900240 PIRVECS248 sy ADORESS OF PIRG VECTOR 

100 000244 FPEVECa244 s9ADDRESS OF FLOATING POINT INT, VECTOR 
101 e00250 MMVECe2S@ sy ADORESS OF MEM MGMT ERROR TRAP VECTOR 
182 
103 yCLOCK ADDRESS AND VECTORS 
104 172540 PLKCSR® 172540 rKwilep 
105 800104 PLKVEC® 104 
196 177546 LKss = =s_-:177546 rKWileL 
107 990180 LKVECe 160 
108 177514 LP8s 177514 sLP34 
109 177516 Less = s:177816 AZ 
110 
111 pRH11,/TMO2/TUIO REGISTERS 
112 172448 TMCSte 372408 eee tem 
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OZTUDC Pid 

1193 
114 
115 
£16 
117 
118 
119 
1268 
121 
122 
123 
124 
125 
126 
127 
128 
129 
136 
131 
132 
833 
134 
135 
136 
137 
138 
139 
140 
141 
142 
14) 
144 
145 
146 
147 
146 
149 
1$0 
131 
152 
153 
154 
1$5 
156 
187 
1$6 
159 
168 
161 
162 
163 
164 
165 
166 
167 
166 

REGISTER ASSIGNMENTS 

seeeee 
600602 
600004 
680006 
seeeie 
660612 
OGea14 
900016 
800022 
900024 
000026 
680030 
960032 

900001 
seocees 
000002 
060006 
600010 
000026 
060024 
000630 
600032 
seeese 
0090056 
000060 
6e007e 
800076 
0901060 
600208 
800406 
061600 
9026000 
084000 
020008 
8400080 
1eeces 

000080 
900001 
806002 
$6000) 
600004 
oe0ees 
680006 
660007 
800018 
600028 
500040 
600100 
6602008 
6e0460@ 

MACY11 27(732) 10 cMARS76 

pTMO2/TUIG INDEX VALUES 

13:06 PAGE 3 

oSBTTL TMO2I/TUIG REGISTER BITS 

Csie oe 
wee 62 
BAe 04 
Ce o6 
Cé2e 10 
Ose 42 
ERe 14 
Age 16 
DBe ry 
Re 24 

OTe 26 
SNe 38 
TCe 32 

sRHCS1 Cai CRS) 
G0e | 
NOPe r 
RWDOFFs 2 
RwWDs 6 
DRYCLRe 16 
WPNKe a6 
ERASEs 24 
sPcrudese 30 
SPCREVs 32 
WCHKFa $66 
WCHKRe 86 
wFwde 66 
RDFWOe 70 

ROREVe 176 
Tee 106 
ROYe 200 
At6e 460 
Aije 16060 
PSELe 2000 
OVAS 4600 
MCPEs 26600 
TRES 40060 
sCe 100000 

pRHCS2°CS2( RG) 
Ove 6 
OVis i 
Ov2e 2 
DV3e 3 
Ovées 4 
OvSe $ 
DVéea 6 
OV7e 9 
BAlIe 10 
PATa ri 
CLURe 40 
IAs 106 
ORe 266 
whore ana. 

sCONTROL STATUS 01 

98US ADDRESS REGISTER 
sPRANE COUNT 
pCONTROL STATUS 62 
sORIVE OTATUS 
sERROR REG 01 
SATTENTION SUMMARY 
sOATA BUFFER REG 
pMAINTENANCE REG 
pORIVE TYPE REG 
sSERIAL WUMBER REGISTER 
sTAPE CONTROL REG 
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169 
170 
17% 
172 
173 
i7¢ 
i7$8 
176 
177 
i178 
179 
186 
261 
102 
1063 
104 
165 
106 
107 
108 
169 
190 
191 
192 
193 
194 
195 
196 
197 
196 
199 
200 
201 
202 
263 
204 
205 
266 
267 
208 
209 
210 
211 
212 
213 
214 
215 
216 
217 
218 
219 
220 
221 
222 
223 
224 

THOZ/TUIG RECTSOTER BITS 

601000 
692000 
604900 
610006 
620000 
640000 
190000 

690001 
600002 
660004 
066010 
960020 
600040 
06019808 
606280 
990406 
602006 
094eee 
6160080 
9200006 
640660 
190000 

090001 
860603 
o00ee4 

5806028 
500106 
660280 
600406 
6616068 
602008 
664608 
810060 
620006 
640000 

6020980 
0190060 
640800 

000300 
990320 
seccee 
000400 / 
601900 
002000 
109000 

— 

WACYI3 27¢732) 

MXFs 

PGEe 
NEMe 

weds 
UPEe 
wCts 

OLTs 
gRHOS-08( RS) 

SLAs 
b0Te 
TMKs 

308s 
SOWUNSs 

PESe 

s3aCcea 
ORYe 
DPRe 
cots 
WRLS 
MOLe 

PIPe 
ERRe 
ATAe 

sRHER@ER(RS) 
ILfs 
ILRs 
RMRe 

FMTos 

INCVAES 
PEFLACe 

NSGs 
FCEe 
C8ITMe 
WEFa 
OTEs 
OPis 
UNSs 

pRHMROMR(RS) 
08Ce 

pRHDTeDTCRS) 
SPRe 
Ck7ea 
TAPSs 

sRNTC@oTC(RE) 
NORMi te 
COMiie 
OP72000e 
BPISSé6e 
BPISsess 

PE16000e 
ACCLe 

Pence 

LGeMAR=76 131506 PAGE 4 

1600 
2600 
4606 
1ese0 
200060 
46000 
180860 

160 

300 
320 
e 
000400 
001000 
002000 
100000 
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OZTUDC Pil 

225 
226 
227 
228 
229 
238 
231 
232 
233 
234 
235 
236 
237 
238 
239 
246 

TMO2Z/TUIG REGISTER BITS 

194468 
194000 
600004 

008724 
177400 
1776680 

690663 
60ee11 
800012 
600015 
600017 
608028 

WACYI1 276732) 180KAROT6 

sINSTRUCTION ELQUATES 
HLTe TRAP 
SCOPEe ENT 
TYPEs r0f 

MISCELLANEOUS EQUATES 
OUTBUreINIT 
FRNCNTe 03896, 
WROCNTS® 126, 

pABCII EQUATES 
CHTRLCe 3 
ute ii 
LFe 12 
Cre is 
CNTRLOS 17 
CHTRLUS 28 

13:06 PAGE § 

pOTPUT BUFFER START AT BEG OF PROGRAN 
sPRAME COUNT 
SWORD COUNT 

pASCIZ CODE FOR CONTROL C (°C) 
pASCII CODE FOR MORIZONTAL TAB 
sAGCII CODE FOR LINE FEED 
ASCII COOE FOR CARRIAGE RETURN 
sASCII CODE FOR CONTROL O (°O) 
pASCIZI CODE FOR CONTROL U (°U) 
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241 
242 
243 
244 
245 
246 
247 
248 
249 
236 
281 
282 
253 
284 
2s$ 
256 
257 
2868 
259 
260 
261 
262 
263 
264 
265 
266 
267 
268 
269 
2768 
271 
272 
273 
274 
278 
276 
277 
278 
279 
200 
261 
202 
263 
204 
285 
266 
287 
268 
289 
298 
291 
292 
293 
294 
293 
296 

000614 
600016 
606020 
000622 
600024 
000026 
000030 
900032 
600034 
000036 

600176 

9016068 
001682 
001004 
001005 
801006 
061016 
601012 
001014 

001054 
oo1114 
@01116 
001120 
601121 
001122 
001123 
003124 
001125 
001126 
003127 
601139 

001132 
001134 
001136 
001140 
001142 

THO2/TULIG REGISTER BITS 

600014 
600016 
oescee 
692332 
eeenee 
000026 
oseeee 
604126 
000340 
003682 
000340 
600e6e 
003606 
600340 

000176 
9e0eee 

600200 
600137 

177870 
690000 

600 
000 

see00e 
172440 
6ee00ee 
600020 

9900208 
o0eede 
seeece 

660 
660 
ose 
600 
eee 
080 
eee 
000 
606 

003132 
039460 
031462 
632464 
033466 
034470 

005724 

001144 S90ceg,__ 

MACY11 2 7(732) LOoMAROTE 

pSETUP TRAP VECTORS 

12:06 PAGE 6 

98ET °T° TRAP TO TIMER ROUTINE 
SPRIORITY LEVEL 7 
pSET LOT TRAP TO , TYPE ROUTINE 
pPAIOTITY LEVEL @ 
POWER FalU TRAP TO WALT 
sAT PFVECC2 
9SET EXT TRAP TO , SCOPE ROUTINE 
sDATORITY LEVEL 7 
9SEf TRAP TRAP TO NLT ROUTINE 
sPRIORITY LEVEL 7 

pSOPTWARE SWITCH REGISTER LOC, 176 

eeTBITVEC 
eWORD ee 
e¥ORD HALT 
e¥ORD ot YPE 
e¥ORD 6 
e WORD PFVEC?2 
»WORD HALT 
e*ORD SCOPE 
WORD 346 
e¥ORD eNLT 
e¥ORD 340 
,aTtKVECc 
e¥ORD TKIGR 
e¥ORD 340 

08176 
SYWREG: 0 

a Yi l) 
JMP OCINIT 

23500 
STKPTRe 660 

21800 
P PROGRAM TAGS 
SUR: 177876 
SCPADRs ,WORD 6 
ORVNUMSs BYTE @ 
SLVNUMs BYTE e 
SLVPTRe , WORD e 
TMBASEs , WORD TMCS 
ATINES ,WORD 6 
ATIMTBLe ,BLKW 16, 

GAPTSL: ,SLKw 16, 
DELTIMs ,WORD e 
OCTALOs ,WORD 6 
GAP e obYTE t 
ITCNTs BYTE 6 
TSINUM: BYTE  ] 
ERFLGs; ,8YTE 6 
PRGFLG: ,O8YTE r ] 
UNTFND: ,O8YTE e 
TYPFLGs ,BYTE  ) 
WRZFLG: BYTE 6 
ASFLG: ,BYTE  ] 

EVEN 
OIGTABS “@1 

*23 
"45 
"67 
"09 

ONnTATPa. «7 ue . 

PSOFTWARE SWITCH REGISTER 

960 TO START OF PROGRAM 

sBTACK 

pSWITCH REGISTER 

pTMO2 ORIVE UNDER TEST 
sTU16 SLAVE UNDER TE6T 
sPOINTER TO SLAVE TABLE (S8LYTBL) SELOW 
SBASE ADDRESS OF THO2Z/TUIG REGISTERS 

sCONTAING °TICK® CoUNT 
pEACH EWTRY CONTAINS TIME FOR FUNCTION 
pENTRIES ARE MADE BY °SCOPE® ROUTINE 
sTIMES RECORDED BY °GAP CONSISTANCY® TEST 
sVARIBLE DELAY 

SCOMNTAINS GAP @ (USED FOR TST 021) 
pITERATION COUNT 
sTEST 8 
sTRROR FLAG 
PPROGRAM FLAG 
sUNIT FOUND INDICATOR 

SINDICATES IF DRIVE 18 NRE ONLY, 
91/0 © YES/NO, 

wee - « 7 ee ate -— -~+~— gnonmene 

8fQ 603: 

E3 
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297 
298 
299 
306 
381 
362 
303 
304 
3eS5 
306 
307 
368 
309 
310 

001182 

001154 
001164 
001264 
001374 
001377 
001401 
001403 
601465 
001407 
001418 
001412 

TMO2Z/TUIG REGISTER BITS 

060 
001184 
090618 
690100 
600116 
00seis 

134 
060 
007 
oss 
o4e 

806640 
004476 
001416 

WACY41 276732) 

ORVTSLs 
SLVTOLS 
INSUFe 
CRLF Ss 
BKSLane 
ECHO: 
BELLS 
DASH: 
SPACE2:s 
SPACE: 
ANGTABS 

»SYTE 
-cVEN 
OLB 

»OLRS 
oBLKS 
»ASCIs 
oASCIE 
oAGCIE 
oASCIS 
ASI 
oASCII 
oASCIE 
oASCIE 
oEVEN 

LOeMAR@76 

64, 
72, 
<CR><LF> 
ove 

ogee 

<7> 
eo? 
oe 

o°@ 

> °<HT> 

PAGE 7 

p TERMINATOR 

sA @/e, @ DRIVE WOOF TO BE/TO BE TESTED 
pA O/ol @ SLAVE WOT TO BE/TO BE TESTED 
sTELETYPE INPUT BUFFER 
SMISCELLANEOUS ASCII CHARACTERS 

F3



00
@2

0e
@8

@0
6h

ml
Uc

hO
Um

UC
cC

OU
CO

UC
OC

UC
OC

UC
OC

lC
UC

OW
Cl

CU
OD

CU
CU

CO
WC

UC
UC

OU
CU

CU
CO

WC
U 

e
 

| 
e
e
 

8 
8 

8 
@ 

ozTUD 
O£TU 

341 
312 
313 
314 
315 
316 
317 
316 
319 
320 
331 
322 
323 
324 
325 
326 
327 
326 
329 
330 
333 
332 
333 
334 
335 
336 
337 
338 
399 
340 
341 
342 
343 
344 
345 
346 

TMO2 DRIVE FUNCTION TIMER 
TIME SPECIFICATION TABLE 

001416 
601422 
061426 
001432 
001436 
001442 
061446 
001482 
601456 
001462 
001466 
@e1472 
001476 
001562 
001566 
001512 
061516 
061522 
001626 
0013832 
001536 
001542 
001546 
001552 
001556 
861562 
001566 

Ad dededd 
044860 
001666 
901372 
002906 
038540 
eseSee 
900721 
602566 
Geesee 
000862 
002306 
603206 
0893206 

002412 
602234 
oe2710 
062544 
seeeee 
694352 
0043540 
004840 
004716 
023864 
024404 
604336 
004336 

hd bddd 
043740 
001546 
601832 
001452 
038064 
000404 
000681 
001452 
000464 
000812 
001483 
002056 
662086 
001666 
001822 
002532 
002330 
eeeeee 
004406 
004374 
004374 
004582 
023284 
024074 
004172 
004172 

MACY11 27¢69732) LOoMARCTE 138606 PAGE @ 

oSBTTL TINE SPECIFICATION TABLE 
STHE BELOW TABLE CONTAING THE SPECIFIED FUNCTION TIMES IN TENS OF 
gMICROCESONDS, NOTE THAT WHEN TINES ARE TYPEO THAT THEY ARE TYPED In 
sMICROSECONDS (BY APPENDING A 6), 
sFORMAT 36 
’ eWORD 

STIMNTBLs , WORD 
WORD 
»WORD 
word 
e¥ORD 
»WORD 
oWORD 
eWORD 
eWORD 
e¥ORD 
WORD 
»WORO 
e¥ORO 
»WORD 
eWORD 
e¥ORD 
eWORO 
WORD 
e¥ORD 
e WORD 
e WORD 
o¥ORD 
e WORD 
e WORD 
e WORD 
WORD 
a WORD 

0.8 
10000,,16400, 
069Se,,00070, 
00000,, 00080, 
01380,,00019, 
18260.614900, 
06320. 000260, 
00465 ,,00425, 
013808, ,00010, 
00326, .00266, 
00376.100336, 
01380, ,00810, 
01670,201070. 
016760, ,01876, 
91290, ,009S0, 
01180,,0005¢, 
01400,,01358, 
01380, ,01246, 
000 

02410.-02316, 
02400,,02300, 
02400,,02300, 

@2516,-02416, 
161060,,69900, 
10500.7183006, 
02270,,02176, 
02276.,..02178, 

sTIME In NB 

s SPARE 
9188 ,00104,0 
19,528,7 

aT ee 
6382,0°149,6 
93.2°2.6 
94,68°4,25 

113,S08,3 
1300246 
] e 

113,506,8 
916,7°16,7 

916,716,979 
112,9°9,8 
713,.0°6,8 
114,0043,7 
3913,0012,4 
90,0°0,0 

924601°3368 
924 ,0023.6 
924,0°33.0 
928 .1024,1 
1161,0099,8 

922,.7°81,7 

922,7°2307 

rUNctzON 

WRITE FROM BOT 
WRITE START 
WRITE SNUTOOWN 
WRITE STLDOOWN 
READ FRON 80T 
REAO START 
ACs) SNUTOOWN 
READ SETILEDOWN 
RO REV START 
ad REV suTOUN 
RO REV STLOUN 
TRy RUD OLY FoR 
TRE RUD OLY Ref 
Gap SISE STOP 
GAp SISE StRTt 
GAp SISé INTER 
GAp CONSISANCY 
OUNNY 
OAT TINE 2eegdPT 
OAT TINE SS6BPZ 
DAT Tine SooePs 
OAT TINE 1690PE 
ERAGE 
WRT FILE MARK 
READ 1° TAPE 
nO REV 1° TAPE 

pNOTES TEST 31 AND 32 REQUIRE PRERECORDED OOOBPI SKEW TAPE, 

TEST 0 

787601 
767602 
767003 
TE8Te04 
T8Te08 
28Te06 
283007 
387010 
787011 
267013 
287013 
TOTe146 
767015 
267016 
767017 
267620 
787021 
387022 
787923 
2870246 
76%026 
76%926 
387037 
26%930 
367033 
287032 

SEQ 063) 



DETUD]9C TNO2 ORIVE FUNCTION TIMER 
DETUDC , Pi) 

347 
348 
349 
380 
351 
382 
333 
384 001572 
388 001576 
336 901602 
337 001606 
336 001612 
389 001616 
368 601622 
361 0601626 
362 601632 
363 001636 
364 001642 
368 8061646 
366 601682 
367 601686 
368 001662 
369 001666 

MACY13 27(¢732) 
GAP TIME SPECIFICATION TABLE 

002602 
602682 
002734 
602734 
002734 
002682 
602632 
0026352 
602532 
062332 
002332 
0023532 
002532 
002532 
602332 
602332 

002412 
002566 
002532 
002532 
002424 
002266 
002260 
002266 
602268 
002260 
002266 
002266 
002260 
0622608 
062260 
002268 

eSBTTL GAP TINE SPECIFICATION TABLE 

LOMARC76 13906 PACE 9 

THIS TABLE CONTAINS THE GAP SIZES (IN TENS OF MICROSECONDS) FOR EACH 
sOF THE 16, GAPS RECORDED BY THE GAP CONSISTANCY TEST (767021), 
sNOTEs GAP 0°S ARE IN OCTAL, 

GTINTBL# ,WORD 
»WORD 
»WORD 

eWORD 
»WORD 
»WORD 
~WORD 
»WORD 
» WORD 
»WORO 
»WORD 

»WORD 
eWORD 
sWORD 

MAX, MIN(10) 

01610,,01296, 
01456.,013586, 
01900 2083370, 
01500,,01370, 
61586, .01300, 
01436,,01200, 
01450,,01200, 
01480,.01260, 
01376,,01206, 

01370,,01260, 
01370, ,01200, 
01370,,01206, 
01370,503206, 
01376,,01286, 
01370,,01200, 
01370,,01200, 

916,1033,9 
914,8093,8 

918 8°4307 
918 ,0033,7 
916 013,08 

914,8°43,0 

9346,8033,0 
916,9°32.0 
913.7°19,8 
913,7°123.8 
913,70123,0 
913,7°12,0 

913,7°13,0 
913,7013,8 
913,7082,8 
913,7012,0 H

U
T
T
E
 

DELAY 38 NS(408) 

SEQ 0034 



9o
e@

e@
6c

mU
mU

mO
hm

Um
CU

CO
OW

UC
OO

UC
OU

UC
OU

CO
OU

CO
UC

OU
CU

CU
OU

CU
CU

CO
CU

CU
OW

CU
CU

CO
WC

UO
WC

UO
DC

UO
CC

OC
UO

CO
OC

® 

DOETUDeC THO2 ORIVE FUNCTION TIMER 
DETUCC , Pii 

370 
371 
372 
373 
374 
378 
376 
377 
3768 
379 
386 
303 
382 
363 
304 
36s 
306 
307 
300 
309 
396 
391 
392 
393 
394 
398 
396 
397 
396 

001672 
001674 
001676 
0017606 
001762 
001704 
001706 
0017160 
001712 
001714 
001716 
001720 
061722 
001724 
001726 
061730 
001732 
001734 
901736 
001740 
001742 
001744 
001746 
001750 
001752 
001754 
001756 

TEST HEADER POINTERS 

Geese 
614665 
014707 
014727 
014781 
0146778 
013017 
618036 
018060 
619103 
618125 
019182 
015261 
618232 
618263 
613311 
618346 
61593708 
eseeee 
015413 
018437 
615463 
615507 
0155964 
015556 
015601 
615623 

WACYS1 276732) 

STHE BELO 
HAMPTRG oWORD 

~WORD 
»WORD 

eWORD 
»WORD 
~WORD 
»WOROD 
»WORD 
»WORD 
eWORD 

~WORD 
»WORD 
~ WORD 
»WORD 
~WORD 
»WORD 
»WORD 
»WORD 
»WORD 
»WORD 
»WORD 
owORD 
,WORD 
»WORD 

1GoMAROT6 

6 

A, T6001 
A, 7802 
A,t063 
A, T604 
A, T00S 
A. T8006 
A, T6007 

A,TO16 
A,T011 
A,T012 
A,T613 
A, T6014 
A,T615 
A, T016 
A, T6017 
A,T026 

A,T621 

6 
A,7@23 
A,7024 
A.T025 

A, 7826 
A.T627 

A.T630 
A,?031 
A,7032 

13806 pAGE 18 

SBTTL TEST HEADER POINTERS 
W TABLE CONTAINS POINTERS TO EACH TEST’S DESCRIPTOR 

pDUMMY TEST 

<t3



| 
DETUDeC TMO2 DRIVE FUNCTION TINER 
DETUCC Pai 

399 
400 
401 
402 
463 
404 
405 
406 
407 
400 
409 
416 
411 
412 
413 
414 
415 
416 
417 
416 
419 
428 
421 
422 
423 
424 
yt 
426 
427 
428 
429 
430 
431 
432 
433 
434 
435 
436 
437 
438 
439 
446 
44% 
442 
443 
444 
445 
446 
4467 
4468 

0017608 
001762 
001764 
001766 

001770 
001776 
602000 
002006 
002014 
002022 
002024 
002030 
002034 
5092040 
602044 

o020Se 
002084 
002062 
002066 
002074 
002162 
602104 
002106 
002114 
002116 
002124 
002130 
002136 
002140 
002142 
002150 
002182 
062160 
002162 
602166 
602170 
002174 
602200 
602264 
062212 
802228 
002224 
0022236 
002230 
002236 
002248 

TEST HEADER POINTERS 

622767 
661120 
016767 
042767 
022767 
001106 
oeeee4 
000004 
017762 
604767 
600004 

005067 
012767 
664767 
642767 
122767 
001601 
009751 
122767 
001612 
012767 
004767 
022767 
601034 
600437 
122767 
003004 
122767 
602003 
oe0ee4 
660746 
006367 
606367 
006367 
142767 
186767 
605367 
001736 
000715 
016777 
900746 
690207 

006176 

175556 
177660 
669007 

015645 
018652 
176740 
000564 
018663 

177706 
000007 
000184 
177600 
600028 

eeeeis 

060206 
600230 
600007 

900060 

000067 

019671 

177566 
177862 
177556 
660060 
177842 
177540 

177826 

177002 

177782 
177744 
177736 

177762 

177664 
177656 

1776446 

177642 

177626 

177610 

177600 

177546 
177842 

176542 

MACYi1 27(732) 10cMAROT6 

CKawns 

CNTLUS 

783 

OUT! 
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sCHECK SWITCH REGISTER ROUTINE, CHECKS FOR “G TO ALLOW CHANGING 

CALL 38 BY WAY OF JSR PC,CKSWA 
pLOCATIONS USEDs 
TIBe WORD 86 
TEMPSTs ,WORD 0 
COUNTe ,WORD 6 
ROSWE eWORD 6 

CMp CSUREG, SUR 
ONE out 
MOV TKO, TIB 
gic 61776600,TI8 
CMP ¢7,TI8 
SNE OUT 
TYPE,L,CNTG 
TYPE,L, Sw 
MOV O8WR,R2 
JBR pC, TYPOCT 
TYPE,L NEW 

CUR TEMPST 
MOV ¢7,COUNT 
J&R pC, TTIN 
Bzc 0177600,TIB 
CMPD 028,TIB 
ONE 28 
BR CNTLU 
CMPS 01S,TIB 
BNE 48 
MOV 6200,RD8W 
JSR PC, TCRLF 
CMP 07, COUNT 
BNE 78 
BR ouT 
CPB 060,TI8 
BGT 58 
CMPS 067,TIS 
SGE 6s 
TYPE,L,QUEST 
BR 38 
ASL TEMPST 
ASL TEMPEST 
ASL TEMPEST 
BICB 060,TIS 
Biss TIB, TEMPEST 
DEC COUNT 
BEOQ 56 
BR is 
MOV TEMPST, OBWR 
BR 08 
RTS pc 

SSOFTWARE QBWITCH REG PRESENT 
NO, GET OUT 

gAND STRIP OFF 
sTHE GARBAGE 

918 IT A <°G> 

9GO READ A CHARACTER 
pSTRIP OFF GARBAGE 
918 IT A CUP 
SBRANCH IF KOT 
pSTART OVER 
918 IT A <CCR>? 
pBRANCH IF NOT 

sECHO IT WITH <LF> 
sWAS IT FIRST CHARACTER 
SCHANGE SWR IF NOT FIRST ONE 
9GET OUT 

sSTART OVER IF NOT LEGAL CHARACTER 

sGET NITTYeGRITTY 

SONLY WANT 6 DIGITs 

ICHANGE SWITCH REGISTER CONTENTS 

J3 



OZTUD@C TM92 ORIVE FUNCTION TINER 
TEST HEADER POINTERS DzTUoC 

453 
484 
435 
456 
487 
4se 
489 
466 
461 
462 
463 
464 
465 
466 
467 
468 
469 
478 
471 
472 
473 
474 
475 
476 
ayy 
470 
479 
400 
461 
462 
463 
464 
465 
406 
407 
4868 
469 
496 
493 
492 
493 
494 
495 
496 
497 
490 
499 
566 
$01 
$02 
$03 
504 
ses 
566 
$067 
$o0@ 

002242 
602246 
662232 
602286 
662262 
002266 
092270 
002276 
002362 
002304 
002312 

602314 
002315 
002316 

062317 
0023208 
602322 
602324 
602325 
662326 

602332 
002334 
602340 
062346 

602352 
002356 
002368 
002364 
602370 
602372 
602376 
662460 
602402 
602404 
002406 
662410 

602412 
002416 0014ea_ 

60se67 
605067 
605067 
605267 
105767 
160375 
016767 
165767 
100375 
116767 
000207 

860011 
o6e 

000 
177564 
177866 

600 
600 

605015 
0602332 

010046 
017600 
662766 
108067 

108767 
001416 
600004 
105767 
100006 
005067 
000267 
112046 
601603 
605726 
812600 
000062 

122716 

175312 
1783108 
177502 
178276 
178272 

175266 
173262 

177489 

000062 
906002 
£77783 

1797747 

062326 
177376 

177370 

000011 

177462 

175254 

MACY11 27(732) 1 GoMAR@76 13006 PAGE 12 

pTTY READ SUBROUTINECeesovecos 

PROGRAM SUBROUTINES 
TYPE SUBROUTINE 

TO TYPE ASCII NESSAGE, MESSAGE HUST TERMINATE with A @ BYTE, 
s9THE ROUTINE WILL INSERT A NUMBER OF NULL CHARACTERS AFTER A UINE FEED, 

seh TRAP TYPE INSTRUCTION 
peMEQADR Ig Finest ADDRESS OF ASCIZ STRING 

peHORIZONTAL TAB 
ssCONTAING MULL CHARACTER 
psCONTAINS © OF FILLER CHARACTERS 
psCONTAING TELEPRINTER AVAILABLE FLAG 
990/377 @ AVAIL/NOT AVAIL 
DICONTAING KEYBOARD AVAILABLE FLAG 
ppADORESS OF TLEPRINTER STATUS REGISTER 

TTING CLR Ks 
CLR 7KB 
CLR TI0 
INC Ks 

TTINIS «TST TKS 
BPL TTING 
MOV TKS, TIB 

TTIN2« [STB PS 
BPL TTIN2 
MOVS TIS,TPB 
RTS pc 

,SeTTL 
seTTL 

sp ROUTINE 

PICALLE TYPE 
mh MESADR 

)9TAGS USED BY THE TYPE ROUTINE BELOW 
TTUTe 

SNULLS BYTE 
SFILL: ,BYTE 2 
OTPFLG: ,8YTE 6 

OTKFLG: ,8YTE © 
STPS: ,WORD 177864 
8TPBs = ,WORD 177866 
GCHARCNTs BYTE 0 
CCNTALOs BYTE 6 
SCALE s 

e TYPES 

TYPE18 

TCRLF 3 

TYPE: 

TYPE3s 

TYPEGs 

eASCIZ €19>¢12> 
o EVEN 

MOV RO, °( SP) 
MOV 02¢5P),RO 
ADO 02,2(8P) 
CURB sCNTRLO 

TST sCNTRLO 
8raQ TYPE2 
TYPE, 6CARLF 
TSTB RDSW 
BPL TYPE) 
CUR ROSH 
RTS pc 
MOVB (RO) 0, °C SP) 
BNE TYPE4 
TSsT (8P)¢ 
MOV (8P)¢,RO 
RTI 

cups OGHT, (SP) 
ern as 

pe ADORESS OF TELEPRINTER DATA BUFFER 
syxCONTAINS © OF CHARS TYPEO 
psCONTAINS CONTROL O CHAR (IF TYPED) 

s 7 SAVE RO 
39GET MESSAGE ADORESS 
seAOJUST RETURN pC 

p BRANCH IF CONTROL 0(°0) WASN*°T TYPED 

PPTYPE <CR><LFo 

p9PUSH CHARACTER TO BE TYPED ONTO STACK 
SOBRANCH IF NOT THE TERMINATOR 
99POP TERMINATOR CHAR OFF THE STACK 
PIRESTORE RO 
spRETURN TO CALLER 

sBRANCH IF HORIZONTAL TAB <HT> 

SEQ 0037 

K3 



DZTUDeC THO2 ORIVE FUNCTION TIMER 
DZTUDC Pil 

$69 
$10 
$13 
$12 
$13 
$14 
515 
516 
$17 
$18 
$19 
$28 
$21 
322 
523 
$24 
$2s 
$26 
527 
$38 
529 
530 
$31 
$32 
$33 
$34 
$35 
$36 
$37 
538 
539 
$46 
$43 
$42 
$43 
$44 
$45 
546 
$47 
$48 
$49 
558 
$$1 
5$2 
$33 
534 
$35 
$56 
$$7 
56 
559 
566 
561 
$62 
$63 
$64 

092420 
602424 
002438 
602432 

002436 
002442 
002444 
062456 

602482 
0024356 
0024606 
082466 
602478 
002476 
002504 
002566 
002512 
602514 
662322 
602524 
602530 

002832 
602536 
002342 
062556 
002352 
602554 

662556 
602560 
662362 
002564 
802566 
002570 
002572 
002576 

602680 
602664 
602666 
002610 
002612 
602614 
002616 
002626 

004767 
122726 
001350 
016746 

105366 
002770 
604767 
000772 

108777 
160375 
122737 
001403 
116677 
122766 
001063 
165067 
600406 
122766 
862662 
163267 
000207 

1127136 
6046767 
132767 
001372 
105726 
000676 

010546 
010446 
010346 
010246 
010146 
010046 
016646 
000267 

012666 
0126006 
012661 
612662 
012663 
012604 
612605 
000207 

am 

TYPE SUBROUTINE 

000026 
000012 

177656 

0006061 

000002 

177642 

000017 

000662 
000015 

177612 

000012 

177874 

000046 
177710 
060007 

006014 

000014 

177624 
600602 

177884 
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s9TYPE CHARACTER 
SSCHECK IF CHARACTER WAS A LINE FEED 
soBRANCK 37 NOT LIKE FEED 
s9GET @ OF FILLERS REQUIRED AND FILLER 
poCHARACTER, 

SIDECREMENT FILLERS REG, COUNT 
s9BRANCH IF NO MORE FILLERS ARE REQUIRED 
seTYPE FILLER CHARACTER 

seWAIT FOR OUTPUT DEVICE 

s9CHECK IF CONTROL O WAS TYPED 
996TOP TYPING MESSAGE If “0 WAS TYPED 
s9OUTPUT CHARACTER 
seBRANCH IF NOT <CR> 

seCLEAR CHARACTERS TYPED COUNT 

soBRANCH IF <LF> OR “HULL? 

se INCREMENT CHARACTER TYPED Count 

s3L0AD °SPACE? 
seTYPE °SPACE® 
seTYPE SPACES UNTIL A MULTIPLE 
990F 8 CHARACTERS WAVE BEEN TYPED 
y9POP SPACE 
p9GET MEXT CHARACTER 

PSUBROUTINE TO SAVE GENERAL REGISTERS ON THE STACK 

pSAVE REGISTERS ON THE STACK 

#GET RETURN PC 
PRETURN 

SSUBROUTINE TO RESTORE GENERAL REGISTERS FROM THE STACK 

JER 9c, 86 
38 CMPB 012, (SP) 

BNE TYPE: 
MOY ShULL, (SP) 

46 DECB 1C OP) 
BLT 36 
J&R pc, 56 
BR as 

Sée TET oeoTtPa 
BPL 2e4 
Cups 017, 006CNTRLO 
8£0 68 
nove 2CSP), OOTP 

68s CMPB 015,2¢C8P) 
BNE 78 
Cure SCHARCNT 
BR ee 

708 Cups 012,2CSP) 
OGE es 
Ince oCHARCNT 

Ty) RTS pe 

PPHORISONTAL TAB CHT> PROCESSER 
98 MOVB 640. ( SP) 
1683 J&R 9c ,58 

BITS 07, @CHARCNT 
ONE 168 
TsTB (SP) 
BR TYPE1 

sCALLe SAVE 
eSAVEs MOV RS,°(8P) 

MOV R4,°( SP) 
NOV R3,°(8P) 
MOV R2,°( SP) 
mov Ri,o( SP) 
MOV RO, °( SP) 
NOV 14(3P),°( SP) 
ATS pc 

sCALLs RESTORE 
eRESTORE: MOV (8P)o,14(CSP) 

NOV (8P)o,RO 

MOV CEP)o,R1 
MOV (8P)0,R2 
mov (8P)¢,R3 
MOV CBP) o,R4 

MoV CSPIO,RS 
RTS ec 

pMOVE RETURN PC 
PRESTORE AEGISTERS 

sRETUAN 

PRUBOAUTINE TA COMYEME OCTAL Data * sere 

L3 



OETUD]eC THEZ ORIVE FURCTION TINER 
OSTUDC Pil 

$65 
566 
667 
S68 
$69 
570 
$71 
$72 
$73 
$74 
$758 
576 
$77 
576 
$79 
S08 
$1 
$82 
$23 
504 
568 
506 
5867 
see 
569 
590 
$91 
$92 
$93 
$94 
$95 
396 
597 
596 
$99 
600 
601 
662 
60) 
604 
605 
606 
607 
608 
609 
616 
611 
612 
633 
614 
615 
616 
617 
618 
619 
620 

602630 
062634 
002634 
662640 
002644 
602646 
602686 
002682 
002684 
002660 

062662 
002664 
602666 
602670 
002672 
002676 
002762 
062764 
802706 
002718 
002714 
0602716 
692722 
002722 
662726 

002730 
002734 

002736 
002742 
002742 
002746 
603780 
027786 

110667 
900402 

108037 

004767 
012704 
666063 
010261 
006302 
006163 
612760 
000464 

066392 
606103 
605361 
601374 
612781 
116324 
005663 
683360 
061368 
108737 
001602 
690064 

6804767 
660207 

110637 
000462 

108037 

004767 
 eb-dedeted 
012704 
orcee) 

TYPE SUBROUTINE 

1763608 

661126 

177736 
001144 

600003 
061132 

0011326 

0611446 

177682 

001126 

4179610 

0021466 

enenemmnetiienes cent anenel 
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sCALLe NOV RUNBEA, RF sMOVE NUMBER TO R2 

’ JER pC -Cuvoc?r 

Cuvocts nove 80 TIPLE 98ET OO NOT TYPE FLAG 
BA cavto 

» 8872, OCTAL TO ASCIZ & TYPE ROUTINE 
) SUBROUTINE TO CONVERT OCCTAL NUMBER TO ASCII AND TYPE If OUT 
sCALLs MOV BUNBER, R2 PUT 0 Im RZ ° 
8 JER 0C, TYPOCT pCALL ROUTINE 

Het CORD OeTYPFLG 98ET TYPE FLAG 
8 

JER PC. SAVE SGAVE REGISTERS O8 THE STACK 
“oy OODIGITIS, RE 98ET PTR TO OUTPUT 
CUR a3 gR3 WILL CONTAIN OCTAL DIGIT 
NOY R32, RS sGE2 6 T0 BE TYPED 

48e ASL eeurrt ¢ 
ROL R3 
nov 66,R0 S8EP OFGIT COUNTER 
oR 36 

265 A8L R2 pSUzFT @ 3 PLACES LEFT 
ROL R3 
bec Lt 
Oug 28 

dee MOY o3,Ri 9SET SNIFT COUNTER 
nova DIGTAB(RII. CRED ¢ WOVE ASCII BQUZLY TO CUTPUT 
CUR R3 

bec aé POECRENENT OIGIT COUNT 
BNE ri) gGET NEXT OIGIT 

T3TB OOTYPFLG pBRANCH ZF ABCII Is 
BNE as pNOTF TO BE TYPED 
TYPE, OOIGITS 

463 
J6ER pC, ,RESTORE pRESTORE REGISTERS FROM THE STACK 

RT6 pc 

PSUBROUTINE TO CONVERT OCTAL DATA TO DECIMAL ASCII 

sCALLe MOV HUMBER, R2 sMOVE NUMBER TO RQ 
| JER pc, Cnvogr¢c 

CuvDECs nove SP, OeTYPFLG 98ET DO NOT TYPE FLAG 

BR CNVTO 

 SBTTL OCTAL TO DECIMAL & TYPE ROUTINE 
pTHIg ROUTINE CONVERTS AN OCTAL 9 TO DECIMAL ASCII AND Types It OUT 
eCALLe NOY NUMBERsR2 sPuT © IN R2 
, JGR pc, TYPDEC gCALL ROUTINE 

TYPDECs CLAD OeTYPFLG 98ET TYPc FLAG 
CuviTos 

JER PC. eBAVE 26AVE REGISTERS ON THE STACK 
CUR RO gRO TG INDEX FO DECINAL CONSTANT 
nov eODIGITS, RE 98ET OUTPUT PrR 

n3



DZTUD]9C TMG2 ORIVE FUNCTION TIMER 
OCTAL TO DECIMAL & TYPE ROUTINE DZTUDC, P11 

621 
622 
623 
624 
625 
626 
627 
628 
629 
638 
631 
632 
633 
634 
635 
636 
637 
638 
639 
640 
641 
642 
643 
644 
645 
646 
647 
646 
649 
650 
651 
652 
653 
654 
685 
656 
687 
658 
689 
660 
661 
662 
66) 
664 
665 
666 
667 
668 
669 
670 
671 
672 
673 
674 

602756 
002762 
802764 
002766 
062770 
002774 
003008 
003004 
003010 
603012 
003016 
083622 
003024 
063030 
663030 
033034 

063636 
003040 
083042 
003044 
003046 
903050 

663052 
603054 
003056 
003060 
603062 
063064 
903070 
003074 
603160 
803104 
003118 
003114 
003128 
063124 
603136 
003134 
063140 
063142 
O03144 

166002 
103462 
608203 
600773 
866002 
116324 
062730 
905760 
001361 
112724 
105737 
661002 
890004 

604767 
600207 

823420 
601750 
600144 
620012 
8200001 
900000 

610246 
010346 
906302 
666332 
618203 
600004 
616302 
064767 
600604 
016302 
604767 
860004 
880004 
013702 
004767 
600004 
012603 
012662 
606207 

003536 

003036 
001132 
000002 
003036 

080060 
061126 

@01144 

177544 

014645 
001416 
177636 
061405 
0201420 
177622 
601412 
014655 
001212 
177602 
001374 

MACY!1 27(732) i1S8°MARe7o 13306 PAGE 

26: suB OCONST(RO),R2 

BLO 38 

INC R3 

BR as 

38t ADD OCONST(RO),R2 
MOVB DIGTAB(R3), (RE) 

aoD 62,R8 

T8T OCONST( RO) 

BNE i8 

MOVB 0°O, (R4)¢ 

TSTB OSTYPFLG 
BNE 48 

TYPE, OOIGITS 
483 

JSR PC, ,RESTORE 

RTS PC 

DCONST: ,WORD 160ee, 

WORD 1000, 

e¥ORD 180, 

eWORD 18, 

«WORD Le 

e¥ORD 6 

eSBTTL 

PRANGEB<CAAAAAACBBBSBB> 
pWHERES 
U 
U 
sCALLi =MOVB 

i5 

pSUBTRACT DECIMAL CONSTANT UNTIL 
FINPUT © GOES NEGATIVE 
pKEEPING TRACK OF SUBTRACTIONS 

pADD BACK CONSTANT WHEN NEGATIVE 
pMOVE ASCII EOQUIVILENT 
pNEXT CONSTANT 
pUNTIL ALL CONSTANTS OONE 

sLAST DIGIT I8 8 
sBRANCH If ASCII I8 
NOT TO BE TYPED 

pRESTORE REGISTERS FROM THE STACK 

S TERMINATOR 

TYPE SPECIFIED TIMES ROUTINE 
sTHIS SUBROUTINE OUTPUTS THE TIME SPECIFICATIONS FOR THE TEST 
yAND ALSO THE ACTUAL TIME RECORDED (ATIME) 
sFORMAT OF LINE TYPED 

ACTUAL@CCCCCC 
AAAAAA 18 MAXIMUM TIME FOR TEST (STIMTBLCTSTNUMX4)), 
BBSBBB IS MINIMUM TIME FOR TEST (STIMTBL(TSTNUMX402)), 
CCCCCC 18 ACTUAL TIME RECORDED Sy TEST (ATIME), 
TEST NUMBER,R2 

: MOV OTIME, @OATIME 
’ JSR PC, OUTSPC 
OUTSPCs MOV R2,°(SP) 

MOV R3,°(8P) 
ASL R2 
ASL R2 
MOV R2,R3 
TYPE,L,RNG 
MOV STIMTBL(R3),R2 
JSR PC, TYPDEC 
TYPE, DASH 
MOV STIMTBLO2(R3),R2 
JSR PC, TYPDEC 
TYPE, ANGTAB 
TYPE,L,ACT 
MOV OCATIME,R2 
JSR PC, TYPDEC 
TYPE,CRLF 
MOV (8P)o,R3 
MOV (SP)o,R2 
RTS PC 

ener TYOr Fem oF 

sLOAD TEST NUMBER 
pMOVE TIME TO ATIME 

pSAVE R2 & RI ON THE STACK 

pMULTIPLY TEST 6 TIMES 4 
9TO FORM INDEX INTO STIMTBL 
yR3 CONTAINS INDEX INTO TABLE 

pGET MAXIMUM SPEC TIME 
sCONVERT TO DECIMAL & TYPE 

#GET MINIMUM TIME 
PCONVERT TO DECIMAL & TYPE 

#GET ACTUAL TIME 
sCONVERT TO DECIMAL & TYPE 

PRETURN 

SEQ 00498 

HY



DETUDeC TMO2 ORIVE FUNCTION TIMER 
DETUOC Pil 

6779 
678 
679 
660 
6601 
662 
663 
664 
605 
606 
697 
oes 
609 
696 
691 
692 
693 
694 
695 
696 
697 
698 
699 
700 
701 
702 
763 
704 
785 
766 
707 
766 
769 
710 
711 
712 
713 
714 
718 
716 
717 
718 
719 
726 
721 
722 
723 
724 
725 
126 
727 

063146 
663158 
003152 
003156 
003160 
803162 
063166 
003172 
603176 
003262 
063206 
003212 
003216 
063222 
603226 
003232 
063236 
003242 
003246 
663252 
603254 
003256 

003260 
003260 
003264 
603270 
003274 
003276 
603302 
003366 
003310 
603312 
063316 
003322 
063324 
003338 
063332 
003334 
003336 
003340 
063340 
003344 

010246 
010346 
116763 
006303 
006363 
000004 
016302 
004767 
000004 
016302 
004767 
000004 
660004 
613702 
664767 
090004 
113762 
004767 
660004 
612683 

012602 
6662907 

804767 
012706 
612761 
6eSe11 
665061 
1227189 
001414 
132062 
642702 
612763 
666311 
606161 
0053083 
061373 
650211 
900761 

604767 
60020) 

175742 

014645 
001572 
177840 
001405 
001574 
177824 
001412 
014655 
061612 
177504 
014334 
001126 
177362 
001374 

1797272 
001264 
001116 

080002 
000015 

1777708 
000003 

608002 

177234 

MACYI3 2706732) i18eMAR©76 13306 PAGE 16 
TYPE GAP TIMES SUBROUTINE 

sTHIS SUBROUTINE Ig USED TO TYPE THE SPECIFIED GaP SIZES (RECORDED In 
IT Is CALLED BY THE GAPOK ROUTINE IF THE GAp SIZE Is OUT OF 9 TSTO23) 

pRANGE VIA THE HLT ROUTINE (HLT2), 
pCALLe 
| 

] 

OUTGAPS 

MOVB oGAP, GAP 
NOV OTIMESATINE 
JER PC, OUTGAP 

Mov R2,°( SP) 
NOV R3,°(8P) 
wOVB GAP, RI 
A&BL R3 
ASL R3 
TYPE, L, RNG 
MOV GTIMTBLCRI),R2 
JSR PC, TYPDEC 
TYPE, DASH 
MOV GTIMTBLOI(RI), RI 
JER pC. TYPOEC 
TYPE, ANGTAB 
TYPE,L,ACT 
wOoV OCATIME,RI 
JSR pC, TYPOEC 
TYPE,£, GAP 
MOV OOGAP,R2 
JSR pc, TYPOCT 
TYPE, CRLF 
MOV (5P)o,R3 
MOV (S5P)o,R2 
RTS pc 

eS8TTL 

pLOAD GAP 6 INTO GAP 
SLOAD ACTUAL TIME INTO ATINE 

pSAVE R2 AND RI 

9GET GAP 0 

9GET MAX TINE 
pCONVERT TO DECIMAL & TYPE 

sGET MIN TIME 
sCOMNVERT TO DECIMAL & TYPE 
sTYPE < 

9GET ACTUAL TINE 
sCONVERT TO DECIMAL & TYPE 

9GET GAP @ 
pTYPE GAP ¢ 

sRESTORE RQ AND RQ 

ASCII TO OCTAL CONVERT SUBROUTINE 
pSUBROUTINE TO CONVERT ASCII DATA TO OCTAL, CONVERTED OCTAL DATA 
918 LEFT IN OCTAL® <15-86>, 
CNVTAOSs 

163 

383 

JSR PC, SAVE 
MOV CINBUF, RO 
MOV sOCTAL®,RI 
CuR (R1) 
CUR 2CR1) 
CMPB oCR, (RO) 
6£0 38 
MOVB CRO) 6, R2 
BIc 0177770,R2 
MOV 63,R3 
A&L (R43) 
ROL 2¢R1) 
O£C R3 
BNE 28 
Bris R2,(R1) 
BR 16 

JSR PC, RESTORE 
RTS ec 

» SBTTL 

sSAVE REGISTERS ON THE STACK 
9SET PTR TO ASCII DATA 
9GET ADDRESS OF OCTAL DATA 
sCLEAR OUT OLD OCTAL DATA 

s<CRD TERMINATES INPUT 

9GET °OCTAL® DATA 
sSTRIP UNUSED BITS 
s8ET SHIFT COUNT 
pGHIFT LAST 
pOCTAL DIGIT 

gAND INSERT THIS OLGIT 
960 GET wWEXT OIGIT 

pRESTORE REGISTERS FROM THE STACK 
PRETURN 

PUSLISH SUBROUTINE 
pTUe prervred a'Q@OUTRNE AVERACES SUE BFCOBDED Ainge Faia Fic even © 

SEQ 964:



@
®
e
e
s
n
v
e
e
e
s
&
r
t
e
t
e
#
e
#
e
8
e
@
8
e
8
e
8
 

8
8
6
0
6
0
0
0
0
8
0
8
0
 

@ 
| | 

DETUD@-C TMO2 DRIVE FUNCTION TIMER 
OZTUDC Pil 

733 
734 
735 
736 
737 
736 
739 
740 
74% 
742 
743 
744 
745 
746 
747 
748 
749 
780 
781 
782 
733 
784 
7$§ 
786 
787 
786 
159 
760 
761 
762 
763 
764 
765 
766 
767 
768 
769 
770 
771 
172 
773 
7174 
775 
176 
177 
778 
779 
700 
701 
762 
783 
704 
765 
786 
707 
760 

063346 
603346 
003352 
003356 
063362 
663366 
003370 
063372 
003374 
003480 
063462 
003404 

003406 
663418 
003412 
003414 

003416 
603422 
003424 
063426 
003430 
003432 

603436 
603442 
003444 
603482 
063434 
003456 
003462 
603466 
003472 

063474 
663476 
003502 
003506 

003510 
003514 
603520 
003324 
663526 
0635830 

604767 
012796 
113761 
$22761 
681423 
005802 
003003 
122701 
601402 
seesee 
600777 

062002 
00358) 
008301 
001374 

012700 
696263 
006002 
005300 
001374 
010237 

113780 
606300 
016067 
o0eees 
secees 
113792 
604767 
004767 
660207 

010046 
612700 
108737 
190375 

113746 
642716 
122716 
0016046 
124026 
Oaeee4 

MACY21 27(732) 
PUBLISH SUBROUTINE 

177204 
001614 
001321 
o00ee1 

001012 

001122 

001672 

003122 
177364 
177106 

001264 
177568 

177562 
060200 
600177 

001377 

LGoNAR@76 13:06 PAGE 17 

DERATION CIF 16, ITERATIONS) ANO PLACES THE AVERAGE RESULT IN °ATINE’, 
SIT TYPES THE NAME OF THE FUNCTION THAT WAS TIMED, THE TINE SPECe 
OIFICATION AND THE ACTUAL TINE , 

PUBLISH: 
JSR 
MOV 
MOVB 
Cups 
SEO 
CUR 
CLR 
Cups 
8ca 
HALT 
BR 

16s ADD 
Adc 
DEC 
BNE 

28% NOV 
368 ASR 

ROR 
ogee 
BNE 
MOV 

48 MOVE 
ASL 
MOV 

TYPE 
S63 eWORD 

MOVD 
J8R 
JER 
RTS 

»SBTTL 

PC, SAVE 
OATINTBL, RO 
OoITChT, Ri 
01,1 
4s 
R2 
R3 
016,,R3 

is 

(RO), R2 

38 
R2, OGATIME 

OCTSTNUM, RO 
RO 
NAMPTRC(RO),S8 

6 
OOCTSETNUM, RI 
pC, OUTSPC 
PC. RESTORE 
ec 

INPUT SUBROUTINE 
sSUBROUTINE TO GET TTY INPUT 
sCALLE JSR PC, , INPUT 

9SAVE REGISTERS OW THE STACK 
9GET TABLE ADORESS CONTAINING TINES 
sGET 0 OF ENTRIES (GIVEN BY ITERATION COUNT) 

sBRANCH IF SINGLE ITERATION 

sCLEAR °SUMN® REGISTERS 

sBRANCH IF 16, ITERATIONS 

SITERATION COUNT MUST BE 1 OR 16, 
900 NOT CMANGE POSIT OF Sw11 
sWHEN TEST 38 RUNNING, 

98UM IMDIVIOUAL TINES 

sSHIFT TINE IN RDG RI 4 PLACES 
SRIGHT @ DIVIDE BY 16, 

pMOVE AVERAGED TIMES 

sCET TEST ¢@ 

sCET TEST MAME STRING ADDRESS 

1GET TEST 0 
sOUTPUT TINES 
SRESTORE REGISTERS FROM THE STACK 

SINPUT DATA IS RETUNED IN BUFFER BEGINNING AT INBUF, 

eINPUTS MOV 
iss MOV 
268 T8TB 

BPL 

Move 
BIC 
Cups 
ONE 
Cuppa 

RO, °( BP) 

CINBUF, RO 
OoTKs 
28 

OOTKB, °C SP) 
0200, (8P) 
0177,(8P) 
38 
(RO), (SP)o 

FvEFr RYvere: 

pSAVE RO ON THE STACK 

sGET CHARACTER 

sCHECK RUBOUT 

pREMOVE CHARACTER FROM INPUT 

SEQ 0042 

C4



Ww
 

OLTUDeC THO2 ORIVE FUNCTION TIMER 
INPUT SUBROUTINE DETUDE P11 

769 
7190 
791 
792 
793 
704 
79S 
796 
797 
798 
799 
see 
001 
602 
663 
004 
6es 
006 
6e7 
ee 
609 
616 
611 
612 
61) 
614 
615 
616 
617 

063534 
603536 
003542 
003544 
663546 
0635652 
0035384 
003568 
003562 
003566 
003370 
003574 
003376 
003662 
003604 

003606 
603612 
003616 
003622 
003624 
003636 

003632 
003636 
063648 
003642 
003646 

690762 
122716 
6018004 
008726 
600004 
000781 
111637 
111628 
$22726 
6014063 
600004 
900742 
680004 
012608 
600267 

113746 
042716 
122716 
601003 
112667 
600002 

122726 
001003 
oe0e0es 
000137 
600002 

001374 

001401 

600018 

06140: 

001374 

177862 
0002006 
600017 

176478 

008724 

MACYS 27¢732) 10eMAR©76 13:06 PAGE 18 

46s 

pKEYBOARD INTERRUPT SERVICE ROUTINE 
sGET TYPED CHARACTER 
pSTRIP PARITY BIT 
pORANCH IF NOT CONTROL O (°0) 

pSET CONTROL O INDICATOR IN TYPE ROUTINE 

TKISRE 

BR 28 
Cups OCHTRLU, CSP) 
ONE 48 
%8T (8P)¢ 
TYPE, CALF 
BR is 
NOV (30), OeECHO 
Move C8P),(RO)¢ 
CuPS OCR, CEP)¢ 
ste sé 
TYPE, ECHO 
BR as 
TYPE,CRLF 
MOY (35P)¢,RO 
RTS pc 

“OVS OeTKB, o(8P) 
sic 0200, (8P) 
CuPB oCNTRLO, (SP) 
BNE 16 
MOVB (SP) o, SCHTRLO 
RTI 

CPS 63,(BP)o 
BNE 26 
RESET 
JuP OSINIT 
RTI 

gWAIT FOR NEXT CHARACTER 
sCHECK CONTROL U (°U) 

sBRANCH IF NOT CONTROL C (°C) 

pRESTART PROGRAN 

SEQ 6643



a
 

DETUD]eC TMO2 OAIVE FUNCTION TIMER MACY13 276732) i18cMARC76 13206 PAGE 19 SEQ 6044 
ORTUDC Pil ERROR SERVICE ROUTINES 

018 SBTTL ERROR SERVICE ROUTINES 
019 pROUTINE TO PROCESS ERROR TRAPS (TRAPS TO 4) 
620 003650 secede ERRTRPQ HALT 
021 
622 sERROR SERVICE ROUTINE 
023 pTHIS ROUTINE PROCESSES THO TYPES OF ERRORS (OUT OF RANGE AND HARDWARE) 
0246 pTHE CALLS FOR AN OUT OF RANGE ERROR ARE <HLTO1>,<HLTO2> AND, FOR A 
825 pHARDWARE ERROR THE CALL JS <HLT>, 
026 
627 003682 0046767 176112 eNLTs JSR pC, CKSuR pCHECK FOR CHTL G 
0280 803686 004767 176674 JER PC, SAVE SSAVE REGISTERS ON THE STACK 
629 003662 119637 601123 18s MOV SP, OCERFLG 98ET ERROR FLAG 
830 0893666 632777 #820000 SIT 68013, 08NR pBRANCKH IF NO TYPOUT 
033 003674 8091075 BNE 48 
032 003676 8090004 014135 TYPE, £ WOR 
033 003702 113782 081122 MOVS OOTSTNUM, RZ 9GET TEST e 
634 063706 804767 176716 JSR PC, TYPOCT pAND TYPE If 
035 903712 616608 000016 mov 16(8P?),RO 9GET RETURN PC 
036 003716 1627800 090062 sus 62,R0 pNOW BC OF NLT CALL 
037 003722 111000 wove (RO), RO pWOW HLT CALL ITSELF 
630 603724 601417 BO ri sBRAWCH IF KLE 
639 803726 6900804 614228 TYPE,£NORZ 
040 003732 122708 000002 CMPA 62,80 pBRANCH 37 HOT HLT? 
041 9003736 801008 SNE 108 
642 003748 804767 1772062 JSR PC, OUTGAP oTYPE GAp SPECIFIED TIMES 
843 003744 800004 001374 TYPE,CRLF 
044 603788 600447 BR 48 
64S 683752 004767 177076 1088 JER pc, OUTSPC pTYPE SPECIFIED TIMES 
046 803756 8000804 061374 TYPE,CARLF 
047 003762 000442 BR 48 
046 903764 816500 800014 263 MOV ERC(RS),RO 
049 003770 632765 802000 600032 BIT 0PE1600,TCC(RS) 
638 903776 001403 sto 208 
681 094000 642780 102100 sic 0102106, R0 
632 6804904 600482 BR 218 
683 904006 042780 102300 2068 arc 6192300, R0 
654 004012 805780 2183 tst RO 
03S 804014 601003 OWE 228 
056 8606016 890004 614111 TYPE,£,8FT sTYPE SOFT ERROR MESSAGE 
6S$7 6804022 800434 OR 68 
ose 
039 804024 880004 014145 2268 TYPE, E HOR’ 
660 004036 610500 NOV R5S,RO 9GET FIRST ADDRESS OF REGS, 
061 904032 012761 800007 MOV 07,R1 sTYPE FIRST 7 REGS, 
062 804036 812002 26s nOV (RO) ¢,R2 sGET REG CONTENTS 
063 8040480 8004767 176564 JER oC, TyPOCcT sAND TYPE IT 
664 904044 800004 801407 TYPE, SPACE2 
86S 804058 605361 bec Ai 
866 604052 601371 BNE 36 
067 804054 816502 900032 MoV TCCRS),R2 sGET CONTENTS OF TC REGISTER 
868 604660 604767 176544 J6R pC, TYPOCT 
069 804064 800004 001374 TYPE,CRLUF 
070 
671 8040760 832777 e81008 174702 483 SIT 65W69,08NR pBRANCH IF WO RING THE BELL EY 
072 804676 001402 BEO 58 
673 804100 Seaeces 601403 ew ewes 

a



874 
075 
076 
077 
078 
879 
006 
iT Fl 

004164 
004118 
004112 
004114 
004120 
604124 

608777 
100061 
oseese 
004767 
004767 
000602 

DETUDeC THO? ORIVE FUNCTION TIMER 
OBTUDC Pil 

174670 

175680 
176464 

WACY31 2706732) 
ERROR SERVICE ROUTINES 

TsTt 
BPL 
MALT 
JER 
Jan 
RTI 

LOoMAROT76 

OSWR 
68 

pc, CKSEWRA 

PC, RESTORE 

13106 PAGE 20 

pHALT OW ERROR? 

sCMECK FOR CUTL G 
pRESTORE REGISTERS FROM THE STACK 
pRETURN 

SEQ 0045 

Fe



OTUD9C TNOD ORIVE FUNCTION TIMER 
DETUDC , Pil 

02 
6e3 
604 
oes 
006 
007 
008 
809 
oe 
691 
092 
693 
094 
695 
096 
697 
oe 
099 
900 
961 
962 
903 
904 
90s 
906 
907 
900 
909 
918 
911 
912 
913 
914 
915 
916 
917 
918 
919 
920 
921 
922 
923 
924 
925 
926 
927 
926 
929 
9308 
933 
932 
933 
934 
935 
936 
937 

004126 
604132 
004136 
004144 
004146 
004182 
004186 
004164 
004166 
004172 
004176 
0046262 
004206 
004210 
004214 
004216 
004322 

004224 
004230 
004232 
004236 
004240 
064246 
604252 
004260 
004262 
004270 
004272 
004276 
004304 
004306 
004312 
004316 
004322 
004324 
004330 
004334 
004336 

004767 
013705 
632777 
001404 
113762 
004767 
632777 
001417 
004767 
604767 
108037 
O16716 
010561 
062761 
019500 
0627008 
000062 

108737 
601066 
113700 
006300 
013760 
103237 
632777 
801604 
122737 
001336 
011637 
032777 
0010602 
004767 
108037 
408777 
001721 
017746 
042716 
005316 
123726 

006342 001311 

SCOPE SUBROUTINE 

178636 
001810 
000400 

001122 
176674 
040800 

000546 
000776 
001123 
1743874 

000012 

001123 

001121 

001012 
001121 
004060 

000020 

177634 
001121 
1746486 

174480 
177740 

603122 

174634 

174614 

001614 

174520 

001131 

174474 

MACYS3 297¢732) 

-S8TtTL 
pSCOPE ROUTINE 

SCOPE SUBROUTINE 

1GoMARCTG 13806 PAGE 21 

9TNIG ROUTINE 3G ENTERED UPON COMPLETION OF EACH SUBTEST 
eTHE SCOPE ROUTINES 

98ET RS TO FIRST TH REG 
pORANCH If SPECIFICATION LINE 
sMOT DESIRED OW EACH ITERATION 

pOUTPUT TIME RECORDED 
sBRANCH IF CONTINUOS LOOP 

pADORESS OF °DS° REG IS IN AE 

pADORESS OF °FC° REG I8 IN RO 

pBRAWCH IF ERROR FLAG I8 SET 

sGET ITERATION COUNT 
pSTORE TIME IN TABLE 

pINCREMENT ITERATION COUNT 
SBRANCH IF SINGLE ITERATION DESIRED 

pBRANCH IF ITERATIONS INCOMPLETE 

pS8ET SCOPE ADORESS TO NEXT TEST 
pBRANCH IF NO PUBLICATION DESIRED 

1GO PUBLISN TEST DATA 
pRESET ITERATION COUNT 
pORAWCH IF USER DOES NOT WANT TO 
pHALT OW A SELECTED TEST 

pCLEAR ALL BUT TEST 0 

] OUTPUTS TINE SPEC ON EACH ITERATION IF ewes I6 SET 
’ REPEATS TEST IF O34 38 SET 
') STORES ACTUAL TINE FOR FUNCTION IN TINE FABLE CATINTBL) 
i] PUBLIGNES TINE IF Sui ec0 
] UPDATES ITERATION COUNT AND IF ITERATIONS COMPLETE CONTINUES 
) TO NEXT TEST, OTNERNISE REPEATS TEST 
’ DELAYS BEFORE CONTINUING OR REPEATING Ttsf, 
] INITIALIZES ORIVE 
p RETURN Gs RSeBAGE ADDRESS OF THOD REGISTERS (ADDRESS OF C81) 
] R1e°OS* REG ADORESS 
’ ROe°*FC® REG ADDRESS 

eSCOPEs JER pc ,CKSWR sCHECK FOR CHTL G 
nov OOTMBASE, RS 
ort 0SNC8, OSUR 
ste 106 
Move OOTOTHNUN, RZ 9GEP TEST NUMBER 
JER pc ,OUTSPC 

1088 BIT 0514, 08UR 
Ty f°) 26 gO DESIRED 

168 JER pC, DELAY pOELAY 390 MS 
JSR OC oRNINIT sInit 
curs OsERFLG sCLEAR EAROR FLAG 
nov SCPADR, (SP) 
“OV RS,RS 
aAodD o0a,R1i 
mov aS, RO 
aoo orc, Re 
RTI 

283 Ts8T8 OOERFLG 
ONE 36 
MOV OoITCNT, RO 
ASL RO 
MOV OOATIME, ATINTBL( RO) 

36:8 INC OorITCNT 
sit o6W11, OBWR 
BNE 46 
Cures 016, ,00ITTCNT 
ONE 18 

463s nov (SP), 00SCPADR 
SIT O8N10,08WR 
ONE $8 
JER pC, PUBLISN 

Sea CURB OeITCNT 
T6878 oswa 
Sf£e as 
“ov OBWR,°( SP) 1GET SWITCHES 
BIC 01777466. (8P) 
bec (SP) pPORM TEST 6 of 
Cups OOTSTHUN, (BP)¢ 

ee ae 
pGRANCH IF WOT AT TEST 

Gt



OSTUD9C TNO2 ORIVE FUNCTION TIMER 
DETUDC ,Pii 

930 
939 
940 
941 
942 
943 
944 
945 
946 
947 
940 
949 
980 
933 
9$2 
933 
984 
9$s 
986 
9$7 
956 
969 
960 
961 
962 
963 
964 
965 
966 
967 
966 
969 
976 
971 
972 
973 
974 
975 
976 
977 
970 
979 
900 
96: 
962 
96) 
904 
965 
906 
907 
908 
989 
990 
991 
993 
999 

0043446 
004346 
604382 

004394 
004356 
664362 
804376 
004372 
064400 
004402 

004404 
004406 
004414 
004416 

604420 
004426 
004436 

004444 
004446 
004488 
604452 
004484 
004460 
004462 

004470 
004476 
004880 

600000 
004767 
600705 

603004 
01276) 
832765 
001405 
632765 
003374 
090406 

005463 
032765 
601774 
600207 

632765 
0601406 
800112 

004444 
008403 
008204 
100401 
600112 
0000046 
104400 
600177 

004470 

032768 
001362 
000112 

— 

SCOPE SUBROUTINE 

178416 

000160 

000100 

014246 

1746316 

900024 

000034 

000024 

000024 

000034 

MACY33 27(732) 

MALT 
J&R 
BR 

o SBTTL 

LOoMARCTE 

PC, CKSWR 
it 

TIMER SUBROUTINES 

13806 PAGE 22 

sCHECK FOR CUTL G 

sSUBROUTINE TO SYNCHRONIZE THE TIMER AND TURN Ie On, 
pREGIGTER ¢ I8 CLEARED, AND THE OSCILLATOR POLARITY Ig MONZTORED 
THE ROUTINE Is EXITEO WHEN THE OSCILLATOR POLARITY CHANGES WITH Ad 
pGET TO INDICATE THE POLARITY OF TNE OSCILLATOR, 
pCALLs J&R 
pRETURNG? 
i] 

TrmOwe «=6CLR 
MOV 
sit 
Ly 

183 BIT 
BNE 
BR 

268 WEG 
des sit 

SEO 
463 RTS 

PC. TINON 
Rd SET TO INDICATE LAST POLARITY (0246/02400/1) 
R48 6 

R4 

0246,R3 
e0sC,MRcas) 
ae 
908¢,MRCRS) 
16 
46 

RY 
008C, MAC(RS) 
38 
ec 

sSUBROUTINE TO COUNT TINE 
gEACN TIME THE OSCILLATOR TOGGLES (BIT coer IN Mp REG) REGISTER 
ORO IS INCREMENTED, AND THE REGISTER nd Ig NEGATED TO INDICATE 
pTWHE LAST STATE OF THE OSCILLATOR, 
sCALL = UMP 

R2GRETURN ADDRESS TO CALLER 
TIMER(RI) 

sCLEAR TrMg CovuNT 
SET POLARITY TO °9° STATE 
BRANCH 37 POLARITY I6 °0° 

Mart FOR OSCILLATOR TO RETURN 

sWEGATE PREV POLARITY INDICATOR 
pWAZTT FOR OSCILLATOR TO RETURN 
sTO °3° STATE 

pRd 38 SET BY TINOM ROUTINE 
i] 
pNOTEs THE TINE TO EXECUTE THIS ROUTINE IB VERY CRITICAL, If MUST BE 
sLESS THAN 40 US, 

gENTER HERE VIA SMP TIMERCRD) WHEN R38024 (PREV STATES} ) 
pSRANCH IF CURRENT STATE I8 °9° 
960 INCREMENT TINE 
PRETURN FO TEST 

OWEGATE PREV STATE INDICATOR 
SINCREMERT °TICK® CoUNT 
sBRANCH ON OVERFLOW 
pRETURN FO TEST 
TYPE “TIMER OVERFLOWED? 
SREPORT MAROWARE ERROR 
pRETURMN FO BEGINNING OF TEST 

pENTER HERE VIA JMP TIMERC( RI) WHEN R9GO24 (PREV STATESO) 

TIMERG: BIT 006C, MRCRS) 
Sto TIMER 
Jp (R82) 

oSTIMERI 0246 
TIMERS NEG R3 

rac R4 
My TIMERR 
JMP (R2) 

TIMERRS TYPE, £,TIMOV 
HUT 
Jup OSCPAOR 

eo STIMNERG24 

TIMERO, BIT o08C,4R(RS) 
BNE TIMER 
JMp (R2) 

pGRANCH IF CURRENT STATE @ °3° 

See 004? 

Hy
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OLTUD-C THOD DRIVE FUNCTION TIMER 
OBTUDC PII 

994 
995 
996 
997 
990 
999 

1008 
1001 
1002 
100) 
1004 
1005 
1966 
1007 
1008 
1609 
1618 
1011 
1032 
1033 
1014 
1018 
1036 
1017 
16038 
1019 
1620 
1631 
1022 
1023 
1024 
1025 
1026 
1627 
1628 
1629 
1030 
1631 
1032 
1633 
1034 
1635 
1636 
1037 
1030 
1039 
1040 
1041 
1042 
1043 
10446 
1065 
1046 
16047 
1048 
1049 

804502 
004862 
004506 
004512 
604314 
004516 
604520 
004822 
004824 
004826 
004530 

004832 
004834 
004540 
004544 
0043846 
004832 
0043556 
004560 
004562 
004570 
804572 
004600 
604602 
604604 
004604 
604610 

004612 
004612 
004616 
004622 
004624 
604626 
004636 
004632 
004634 
004636 

TIMER SUBROUTINES 

0046767 
012700 
010401 
003602 
oe0see) 
060002 
005503 
003301 
001376 
010246 

010346 
012746 
004767 
005726 
012637 
113700 
006300 
006300 
623760 
101004 
023760 
101001 
104401 

0046767 
000207 

004767 
012700 
0104681 
8050802 
00300) 
660002 
805363 
00630; 
001374 

176080 
000070 

001012 
001122 

001012 

001612 

178770 

175740 
oese7e 

001416 

001420 

MACY11 27(732) A0eMARCT6 13906 PAGE 23 

sSUBROUTINE TO CHECK TIME RECORDED BY SUBTEST, 
pTNIS SUBROUTINE COMPUTES THE ACTUAL TIME (IN MICROSECONDS) AND CHECKS 
STHAT THE TINE RECORDED BY THE SUBTEST 38 CORRECT BY COMPARING THE TINE 
pWITN THE HIGH LIMIT (STINTBLCRO)) AND THE LOW LIMIT (OTINTBLOZ(RO)), 
If THE TIME Is OUT OF RANGE AN OUT OF RANGE ERROA TYPEOUT RESULTS, 
sTRE SUBROUTINE 18 ENTERED WITHKS 
’ RéeTICK COUNT 

TINOKe 
JER eC, SAVE SAVE REGISTERS ON THE STACK 
NOV 056,,R0 9GET TIME DER TICK 
NOV Rd, Ri sCET TICKS COUNT 
CLR R2 sCLEAR SUMMING REGISTERS 
CUR R3 

16s aoo RO,R2 SMULTIPLY TINE PER TICK 
apc a? g8Y TICK COUNT 
DEC ai 
ONE i6 
MOV R2,°( SP) sOIVIDE COUNT BY 18, 

MOV R3,°( SP) 
mov 010,.°(8P) 
Jar ec DIVIDE 
T8t C8P)¢ POISCARD REMAINDER 
woV (8P)o, OCATINE pSTORE QUOTIENT 
MOVB OeTSETNUM, RO GET TEST 0 
ASL Ro 
ASL RO 
Cup OOATIMNE, STIMTBL( RO) pCHECK THAT TIME fg WITHIN 
BHI 26 sLIMITS SPECIFIEO 
Cup OOATIME, STIMTBLO2( RO) 
BHI 36 

283 NLTel sCALL ERROR ROUTINE 
363 

JER PC, RESTORE SRESTORE REGISTERS FROM THE STACK 
RTS pc p RETURN 

pSUBROUTINE TO CHECK INDIVIDUAL GAP TIMES (PRODUCED SY T8T021) 
pSUBROUTINE COMPUTES THE ACTUAL TIME (IW MICROSECONDS) AND CHECKS 
gTMAT THE GAP TIME RECORDED BY THE SUBTEST (757021) BY COMPARING THE 
pTIME WITH THE MAX LIMIT CGTIMTBLOGAPTOL(R1)) AND THE MIN LIMIT 
s(GTINTBLOQeGAPTBL(R1)), 
sCALLE OV OTICK COUNT, RE gR4 CONTAINS TICK COUNT 
’ MOVB OGAP, OOGAP DLOCATION CAP CONTAINS GAP 6 
’ JER PC» GAPOK 

GAPOKs 
JER pC, , SAVE pSAVE REGISTERS ON THE STACK 
MOV 0S6,,R0 9GET TIME PER TICK 
MOV R4,Ri 9GET TICK COUNT 
CLR R2 sCLEAR SUMMING REGISTERS 
CLR Rk} 

16% ADD RO,R2 sMULTIPLY TICK COUNT 
aoc R3 sOY TIME PER TICK 
OKC Ri 
pie v8 - 

SEQ 0048 

ry 



DZTUD|9C THO2 ORIVE FUNCTION TIMER MACY11 270732) 18eMARe76 13206 PAGE 24 SEQ 0049 
OSTUDC ,Pii TIMER SUBROUTINES 

1656 
1053 604640 810246 MOV R2,°C SP) pOLTVIOE TIME BY 18, 
1082 004642 610346 NOV R3,°(8P) 
1053 0804644 612746 900012 nov 610,.°CSP) 
10834 604688 664767 606152 JSR PC DIVIDE 
1085 904684 005726 t8T (BP )¢ pOISCARD REMAINDER 
1086 004656 6812637 061612 MOV (SP) o, OOATINE pSTORE QUOTIENT 
1067 004662 1137803 001120 nOVS OCGAP,R3 9GET GAP @ 
1066 004666 806303 A&L RY sMULTPLY BY 4 
1089 804670 806303 ASL a3 970 GET AT TABLE Ewtry 
$068 604672 023763 0601012 08615872 Cup OOATINE, GTINTBEL (RI) pCHECK TIME (MAX) 
1061 904700 1601604 BUI 28 
1062 6046702 623763 001012 901574 CMP OCATINE, GTIMTBLO2(R3) sCHECK TIME (MIN) 
1063 804710 101003 BHI 38 
1064 904712 1044062 288 HLTe2 SREPORT OUT OF RANGE ERROR 
1068 004714 900406 BR 1008 
1066 004716 632777 e00400 174084 des ait 06w08, O8NR PBRANCH IF TIMES NOT WANTED 
1067 0664724 001402 BEOQ 1008 
1060 004726 6046767 176214 JSR pC, OUTGAP STYPE GAp TIMES 
1069 
1070 6046732 10088 
1071 604732 604767 178642 Jar PC, RESTORE pRESTORE REGISTERS FROM THE STACK 
1672 004736 600207 RTS ec pRETURR TO TEST 
1073 
1074 » S8TTL DELAY SUBROUTINES 
1075 pTHIS SUBROUTINE CAUSES A DELAY OF 350 M8, 
1076 8047460 804767 1774108 DELAYs JSR PC, TIMON 
1677 6604744 610246 MOV R2,°( SP) pSAVE R2 OW THE STACK 
1078 004746 612782 064756 MOV 926,Rn2 , $GET RETURN ADDRESS FOR TIMER 
1079 004752 163 
1080 604752 600163 004444 JmMp TIMERCR) 960 TO TIMER & RETURN VIA RQ 
106i 004756 632784 684000 263 8IT 94060,R4 
1062 904762 601773 BEQ is 
1063 004764 812662 MOV (8P)¢,R2 PRESTORE RQ 
1004 004766 0802867 RTS pc 
1665 
1086 sTHIS SUBROUTINE ALLOWS A CALLER SPECIFIED DELAY (UP TO 6548,) 
1607 sCALLs MOV DELAY TIME,DELTIM pLOAD DELAY TIME (IN US) 
1088 ’ JSR PC, DELAYV 
1009 8604770 6805767 174120 DELAYVs T8T DELTIM pORANCH IF O DELAY 
1098 004774 001413 BEG 38 
1091 8046776 004767 177352 JSR PC. TIMON sTURN TIMER ON 
1692 005602 619246 MOV R2,°( SP) pGAVE R2 OW THE STACK 
1093 965604 612702 6805614 MOV 628,R2 1SET RETURN ADORESS FROM TIMER 
1694 9065010 16: 
1695 605018 68800163 804444 JMP TIMER(R) 960 TO TIMER & RETURN VIA R2 
1096 005614 8237804 001114 263 cmp OODELTIN, RE 
1097 005020 1061373 BHI is 
1698 0605622 612662 MOV (5P)o,R2 pRESTORE RQ 
1899 605024 600267 383 ATS pc 
1100 
1101 eSBTTL DIVIDE SUBROUTINE 
$162 sTHIS SUBROUTINE DIVIDES A DOUBLE PRECISION 9 AND RETURNS THE RESULT TY 
1103 9TO0 THE CALLER ON THE STACK, BOTH DIVIDEND & DIVISOR MUST BE POSITIVE, 
1104 sCALLs MOV LEAGT SIGNIFICANT WALF DIVIDEND, o(8P) 
11098 . ' “Ay averse ereurPryrewe WAP A? 



DETUDeC THO2 ORIVE FUNCTION TIMER 
OZTUDC P11 

1106 
1107 
1106 
1169 
11:86 
aiat 
1112 
1113 
1116 
11158 
1116 
4217 
1118 
1139 
1120 
1121 
$122 
1223 
1124 
1128 
1126 
1127 
1126 
1129 
1198 
1131 
1132 
1133 
1134 

005026 
008030 
805034 
008040 
008044 
o0s5ese 
095052 
005054 
005056 
oe0se6e 
008062 
005664 
005666 
008070 
698072 
005074 
605076 
008100 
005162 
005106 
005112 

DIVIDE SUBROUTINE 

008046 
012746 
0166601 
016600 
016602 
003402 
000241 
000405 
006100 
610083 
860203 
103001 
010360 
066101 
008316 
601378 
005726 
005726 
010166 
010066 
012616 

006621 
000012 
000018 
000006 

000006 
000004 

MACYS1 27(732) 

] 

§ 
sRETURN 

§ 
(] 

sNOTES 

OIVIOEs 

MOV 
JSR 

CEPIGREMAINDER ON STACK 

1GeMARO76 

OOIVIGOR, © (SP) 
pC DIVIDE 

2( SP SQUOTIENT 

THIS SUBROUTINE DESTROYS PREVIOUS CONTENTS OF RO,R1,R2 & RI, 

CUR 
MOV 
MOV 
MOV 
MOV 
NEG 
cuc 
BR 
ROL 
MOV 
abdD 
Bcc 
MOV 
ROL 
DEC 
BuE 
T8sT 
Tst 
MOV 
MOV 
NOV 

°(8P) 
O37 ,0°CSP) 
12(SP),R1 
10(6P),RO 
6(8P),R2 
R2 

(8P)¢ 
R1,6(C8P) 
RO, 4(8P) 
(SP)¢, (SP) 

13106 PAGE 25 

SAVE LOC FOR SIGHS 
pSET ITERATION COUNT 
sGET Ln OxVZOEND 
sGET MSH OIVIDEND 
9GET OFVIEOR 
pWEGATE DIVISOR 
sCLEAR °C* BIT Im Paw 

pROTATE MSH DIVIDEND 
gSAVE IN RD 
pSUBTAACT DIVISOR FROM MEN DIVIDEND 
gBRANCH IF OIVIOEND > DIvisoOR 
pSAVE REMAINDER IN RO 
PROTATE LOR DIVIOEND 
sDECRENENT ITERATION COUNT 

POP ITERATION COUNTER 
9POP SIGN CORRECTION 
SPUSN REMAINDER OW STACK 
sPUSN QUOTIENT ONTO STACK 

Ky



OZTUDeC THO2 ORIVE FUNCTION TIMER 
OSTUoC ,Pil 

4135 

1136 
4197 
4130 
1139 
1140 
414i 
1142 

4143 
1144 
1148 
1146 
4167 
1146 
11469 
1180 
1181 
1182 
1153 
1184 
1158 
41186 
1187 
1188 
1159 
1168 
41161 
1162 
1163 
1164 
1268 
1166 
1167 
1168 

4169 
1170 
a17i 
1172 
1373 
1174 
1375 
1176 
1177 
1178 
1179 
1180 
1163 
1182 
418? 
116. 
1168 
1186 
1107 
1168 
1169 
1190 

005116 
008124 
005132 
608134 
003140 
008142 

008144 
008152 
0035166 
008166 
608178 
008172 

005174 
608202 
005210 
005212 
009216 
008222 
005230 

005232 
005234 
605236 
905242 
905244 
005250 
005252 
008256 
605260 
005266 
005270 
605274 
005360 
005304 
005306 
605312 
005314 
908320 
008322 

OLVIOE SUBROUTINE 

600207 

113768 
032765 
601003 
004767 
600262 
000207 

113768 
413768 
032768 
801061 
080262 
060207 

612765 
113768 
905046 
119716 
012668 
032765 
600207 

698027 
6080008 
198765 
100466 
693367 
901372 
600004 
800425 
032765 
001415 
000004 
900004 
004767 
102412 
004767 
868215 
004767 
600404 
032765 s4ec00 

061604 
040060 

000034 

001004 
001005 
002000 

eoeete 
003004 

901005 

000012 

177764 

014273 

002008 

013330 
013656 
000032 

600106 

41977712 

MACY33 27(€732) 

RTS 

oS8TTL ORIVE SUBROUTINES 

LOoMARCTE 

pC 

pSUBROUTINE TO CHECK ZF ORIVE 38 AVAILABLE 

pLOAD ORIVE @ 
CHECK IPF TAPE UNIT 

98ET °V" TO IND ROT AVAIL 
pRETURN 

pPA8G DRIVE 9 VIA ORVHUN 
9PAS8 SLAVE © VIA SLYNUN 
pCALL SUBROUTINE 
SLOAO DAIVE 6 
pauD SLAVE 0 
pBRANCH IF QLAVE PRESENT 

p8ET °V° TO INDICATE NO SLAVE 

sLOAD SLAVE @ INTO TC REG 

pCLEAR WAIT TIMER 

gWAIT FOR READY TO SET 

PINCREMENT WAIT TIMER 
SBRANCH IF TIME HAS NOT EXPIRED 
STYPE °TIME EXPIRED WAITING FOR ROY? 
STAKE ERROR EXIT 
sCHECK FOR SND OF TAPE 
pBRANCH IF HO EOT 

gTYPE °EwO OF TAPE? 
SREWIND gLAVE 
pBRANCH IF ERROR OW REWIND 
SWRITE A RECORD 
ySET °CO° BIT 
pWAIT FOR READY 
STAKE ERROR EXIT 

sCALLe MOV ORIVES - DRVEUN 
] JOR PC ,ORVAVA 
pRETURN °C* BIT BET IF NOT AVAILABLE 

000016 ORYVAVAS KOVD OODRYNUN,CO2CRS) 
600026 BIt OTAP,OTCRS) 

ONE 16 
JBR PC RNINIT 
atv 

18% iby } ec 

pSUBROUTINE TO CHECK If GUIG SLAVE 18 AVAILABLE FOR TEST 
pCALbe MOVE ORIVE 6, OoORYRUN 
’ NOVD SLAVE 6, 0eSLVNUN 
| JSR pC, SLVAVA 

080010 sLVAVAl MOVB OODRVNUN,Ca2CRS) 

000032 nove OCSLVNUN, TCCRE) 
060026 BIT eSPpr, OTCRS) 

YI 4 4s 
stv 

163 Rvs Cc 

pSUBROUTINE TO INITIALIZE AH CONTROLLER 

sCALL2 JSR PC, RNINIT 

000010 RHINITs NOV 040,C62 (RS) 
060016 nove OOORVNUN,CE2CRS) 

CUR @(6P) 
Nove OOSLVNUN, CBP) 
Noy (SP)0, TC (RS) 

600632 ars ONORNI1 » TCCRE) 
ate oe 

SSUBROUTINE TO WAIT FOR ORIVE READY (DRY) 
WAITROYICLR CPC d¢ 

WAXITTING ,WORD 6 

168 TsT8 O8( RS) 
BM 28 
ruc WAITTIIN 

BNE is 
TYPE, £ TIMEXpP 
BR 996 

000012 263 BIT eEOT, 08 CRS) 

SEO 36 
TYPE, MWAN 
TYPE,M,£OT 

JSR pC, REWIND 
BVS 996 
JSR PC, WRITE 
Inc (RS) 
JER pC, WAITROY 
BR 990 

00012 964 are oT 7 serney 

Ly
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DETUDeC TMHO2 ORIVE FUNCTION TIMER 
OSTUDC Pil DRIVE SUBROUTINES 

1291 603330 001461 
1192 065332 600262 
1193 605334 990297 
1194 

a3
 

? 

MACY41 2706732) 

BEO 
sty 
RTS 

LOOMAROT6 

1008 

pc 

131606 PAGE 27 

my 



DZTUDeC TMO2 DRIVE FUNCTION TIMER 
DETUDC Pil ORIVE SUBROUTINES 

1195 
1196 

MACY11 270732) 19¢MAR@76 13306 PAGE 28 

pSUBROUTINE TO REWIND A UNIT (ORIVE/SLAVE COMBINATION) 
CALL MOVB DRIVE 69,08DRVNUM 

SEQ 9053 

AS
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DETUDeC TNO2 ORIVE FUNCTION TIMER MACY13 27(7392) 10eMARC76 13306 PAGE 29 SEQ 0054 
DETUDC Pil ORIVE SUBROUTINES 

1197 ’ MOVB SLAVE ¢, O8SLVNUM 
1198 ’ JSR PC, REWIND 
1199 PSUBROUTINE RETURNS TO CALLER WITH SELECTED SLAVE AT °BOT’, & °V" SET IF 
1266 sAm ERROR OCCURS, 
1201 
1202 0608336 004767 177632 eREWINDS JER PC RNINIT SIMITIALIZE CONTROLLER 



DETUDeC TMO2 ORIVE FUNCTION TIMER 
ORIVE SUBROUTINES OBTUOC Pil 

1263 
1204 
12038 
1206 
1207 
1206 
1209 
12108 
1211 
1212 
1213 
12164 
1215 
1216 
4217 
1218 
1219 
1220 
1221 
1222 
1223 
1224 
122s 
1226 
1227 
1228 
1229 
1236 
$231 
1232 
1233 
1234 
1235 
1236 
1237 
1238 
1239 
1246 
1241 
1242 
1243 
1244 
1245 
1246 
1247 
1246 
1249 
1250 
1251 
1252 
1253 
1254 
12558 
1286 
1287 
1258 

005342 
005346 
0058350 
005352 
608354 
605356 
605360 
005366 
608370 
005376 
003400 

005402 
0054108 
008412 
605414 
008416 

0038420 
008424 
0035426 
005430 
005432 
005434 

005436 
005442 
605444 
005446 
605456 
008452 

0054654 
005460 
003462 
605464 
605466 
005470 

005472 
o0SSee 
605504 
003519 

908512 

004367 
806000 
oe00eee 
500000 
600006 
005215 
032765 
861005 
032765 
601006 
600767 

632765 
001374 
600461 
600262 
000207 

004367 
0157080 
177600 
177400 
oe000te 
060207 

664337 
015780 
177680 
877400 
900070 
690207 

604367 
016300 
177600 
177400 
oeo0e76 
690207 

012765 
812715 
604767 
600207 

604767 

000002 06890612 

649800 

oes554 

000674 

177799 
00003) 
1797522 

177702 

060012 

13806 ©PAGE 30 

900 TO TM COMMAND SUBROUTINE 
98US ADDRESS (NOT USED) 
sWORD COUNT (NOT USED) 
sFRAME COUNT (NOT USED) 
REWIND COMMAND 
98ET °GO* BIT 
pORANCH IF "BOT? SET 

sCHECK ERROR BIT 
sSRANCH IF ERROR BIT SET 

pWAIT FOR TAPE MOTION TO STOP 

3GO TO Tm COMMAND SUBROUTINE 
»8US ADDRESS 
sWORD Count 
SFRAME COUNT 
pWRITE FORWARD COMMAND 

pAODRESS OF REAO BUFFER 
92°S COMPLEMENT OF wORD COUNT 
92°S COMPLEMENT OF FRAME COUNT 
pREAOD FORWARD COMMAND 

psAODRESS OF READ REVERSE BUFFER 
32°S COMPLEMENT OF wORD COUNT 
12°S COMPLEMENT OF FRAME COUNT 
pREAD REVERSE COMMAND 

MACY11 27(732) i18eMAR@76 

JER Rd, TMCMOD 
e¥ORD r 
ewORD t 
e¥ORD 6 
eWORO RwD 

rec CRG) 
1638 BIT oBOT,O8(RS) 

BNE 28 
BIT oERR, DOSC(RSE) 
BNE 996 

BR 16 

283 8rT PrP, O8CRS) 

ONE 28 
BR $608 

996: stv 
10065 RTS pc 

PSUBROUTINE TO WRITE 256, WORD RECORD 
)CALLs JSA PC, WRITE 

WRITES JSR Rd, THCMD 
o¥ORD wIBUP 
e¥ORD WROCNT 
WORD FRMCNT 
eVORO wFwd 
RTS pc 

sSUBROUTINE TO READ A 256, WORD RECORD, 
sCALLi JSR pC, REAO 

READ? JER R3,O0eTuCmDd 
e¥OROD roaur 
eWwORD WROCNT 
eWORD FARMCHT 
eWORD ROFWD 
RTS pc 

pSUBROUTIWE TO INITIATE READ REVERSE COMMAND 

sCALLE JSR PC, REVAD 
§ 
REVRD: JSR R3,TMCHD 

» WORD ROBUF o2S6, 
e WORD WROCNT 
e WORD FRMCNT 
~WORD RDRfv 
RTS pc 

PSUBROUTINE TO SPACE FORWARD 1 RECORD 
Fubsecs MOV 

MOV 
JER 
RTS 

oo4,F7C(RS) 
OSPCFWDeL. (RS) 
PC, WAITROY 
pc 

pLOAD RECORD COUNT 
JLOAD COMMAND 
pWAIT FOR READY 
pRETURN 

pSUBROUTINE TO WRITE A RECORD AND BACK SPACE OVER THE RECORD, 
»t oer wR aPAnRAN renee eRe WRT ,BWs ree OF wereer 

SEQ #855 

C5



DZTUDeC TMO2 OAIVE FUNCTION TIMER 
ORIVE SUBROUTINES DZTUOC P11 

1259 
1266 
1261 
1262 
1263 
1264 
1265 
1266 
1267 
1268 
1269 
1270 
1271 
1272 
1273 
1274 
1275 
1276 
1277 
1276 
1279 
1280 
1261 
12862 
1283 
1284 
1265 
1286 
1207 
1200 
1289 
1290 
1291 
1292 
1293 
1294 
1295 
1296 
1297 
1296 
1299 
1300 
1361 
1302 
1303 
1304 
1305 
1306 
1307 
1306 
1309 
1316 
4311 
1312 
1313 
1316 

005516 
008520 
003524 
008526 
068534 
005540 
o0s5e4 
805846 
0055582 

003354 
0es560 
005564 
00ss70 
008572 

@oSs74 
005600 
065604 
605606 
905610 
005612 
005614 
005616 
603622 
005626 
005630 
005634 
003636 
003642 
005646 
0e0sése 
803654 
065636 
0056660 
0035662 
003664 
605670 
005674 
005676 
008762 
005706 
005712 
0038734 
008716 
008722 

605215 
904767 
102412 
012768 
012715 
004767 
102402 
004767 
000207 

612365 
012365 
612365 
012315 
60626) 

016563 
612701 
000303 
606063 
906063 
606005 
00600) 
642703 
052703 
110321 
61650) 
00630) 
042703 
652703 
116321 
016803 
806003 
00606) 
606003 
880660) 
642703 
632703 
110321 
016503 
04270) 
052703 
110321 
165011 
000004 
000267 

177506 

177797 
600033 
177466 

177166 

000004 
600002 
000006 

600030 
001144 

177766 
000268 

177766 
000266 

177760 
006260 

e000 30 
177760 
000260 

O01144 

p6ET °GO*® BIT 

3 LOAD 
sLOAD 

pWAIT 

WORD COUNT (2°S COMPLEMENT) 
FRAME COUNT (2°S COMPLEMENT) 

g LOAD 

#L0A0 
»LOAD 
sLOA0 

RECORD COUNT 
COMMAND 

FOR TAPE MOTION TO STOP 

BUS ADORESS 
WORD COUNT 
FRAME COUNT 
COMMAND 

pRETURN 

sGET FIRST OIGIT 

sFILL FIRST OIGIPT 

sGET SECOND DIGIT 

sGET THIRD DIGIT 

1627 FOURTH O268R 

TYPE SEAIAL HUBER 

MACY11 276732) 18eMAR~76 13306 

Inc (RS) 
JER PC, WAITROY 
BVS rid 
mov oo1, FC CRS) 
MoV OSPCREV1, (RS) 
Jar PC, WAITRDY 
avs 28 

iss Jer pC, DELAY 
288 RTS ec 

PSUBROUTINE TO LOAD A COMMAND 
sCALLe JSR Rd, THCMD 
’ »WORD BUS ADDRESS 
) e WORD 
7) oe WORD 
’ eWORD COMMAND 

TMCMD: MOV (R3)o, BARS) 
MOV (R39), WCCRS) 
MOV (R3)0,FC(RS) 
MOY (R39) 0, (RS) 
RTS R} 

pSUBROUTINE TO PRINT TU16 SERIAL NUMBER 
sJ8R PC, SNPT 

ONPT: mov BNC RS),R 
MOV OODIGITS, RI 
SWAB R3 
ROR R3 
ROR R3 
ROR a3 
ROR R} 
BIC 6177760,R3 
BIs 0260,R3 
MOVB R3,CRID¢ 
NOV SNCRS),R3 
SwWAd RY 
BIC 0277760,R3 
bI8 6260,R3 
MOVE R3,(RI)© 
Mov SHCRS),RI 
ROR R3 
ROR R3 
ROR R3 
ROR R3 
Bic 0177760,R3 
BIs 0266,R3 
MOVB RS,CRI)¢ 
MOV SNCRS),R3 
BI¢c 9177760,R3 
BIs 6260,R3 
MOVS RI, (AL )o 
CLRB (R14) 
TYPE, ODIGITS 
rare "ne aa 

D5 
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DITUD=C TMO2 ORIVE FUNCTION TIMER 
OZTUDC P11 

13158 
1316 
41317 
1336 
1319 
1326 
1321 
2322 
1323 
1324 
1325 
1326 
1327 
1326 
1329 
1336 
1331 
1332 
1333 
1334 
1335 
1336 
1337 
1338 
1339 
1340 
1341 
1342 
1343 
1346 
1345 
1346 
1347 
1348 
1349 
1350 
1381 
1352 
1333 
1384 

008724 

005730 
005734 
0038740 
008746 
008754 
008786 
008760 
008762 
008770 
008774 
006900 
606006 
606010 
006614 
006020 
006624 
606036 
006634 
606040 
006046 
606084 
006860 
006664 
006076 
006074 
0061090 
006104 
006112 

DRIVE SUBROUTINES 

012706 

013746 
013746 
012737 
022777 
001402 
000404 
822626 
012767 
012637 
012637 
022737 
001602 
604767 
103037 
105037 
105037 
103037 
105067 
012737 
012737 
005037 
000004 
000004 
000004 
004767 
004767 
013737 
013705 

000261 
005715 
103003 
000004 
000675 
032737 

000006 
000004 
oeS76e 
197999 

000176 
o00ee4 
600006 
000176 

174014 
001124 
001121 
001122 
061123 
1730760 
000006 
000002 
001264 
001374 
013330 
013376 
1789746 
1751584 
001116 
001010 

@13715 

003650 

600064 
173024 

173010 

601000 

000004 

001016 

600004 

MACYA3 27¢€732) 

INIT 

SUSUR: 

6481 

468 

66) 

eSBTTL PROGRAM INITIALIZATION 

LGoMAReT6 13806 PAGE 32 SEQ 0087 

SET STACK PTR 

pGAVE VECTORS 

pSET UP FOR TIMEOUT 
PREFERENCE HARDWARE SWITCH REGISTER 

sADJUST STACK 
pPOINT TO SOFTWARE SWITCH REG 
SRESTORE VECTORS 

sCLEAR PROGRAM FLAG 
SCLEAR ITERATION COUNT 
s8ET TEST 0 6 
sCLEAR ERROR FLAG 
pCLEAR ASK FLAG 

pCHECK IF °LP* 38 AVAILABLE 

sTYPE TITLE 
pASK USER TO TYPE CONT BASE ADRS 
9GET USER INPUT 
sCOMNVERT ASCII TO OCTAL 
9SET wEW ADORESS 

pROUTINE TO CHECK IF CONTROLLER (RW11) IS AVAILAABLE 

MOV OSTKPTA, SP 

MOY 006,°( SP) 

nov 064,0(SP) 
MoV 0630,0046 
CMP 04 ,Q@8WR 

8£0 608 
BR 626 

Cup (3P)o. (SP) 
MOV CSWREG, BWR 

MOV (SP) 0,904 
MOV (8P)0,006 

CMP CBWREG, COSWR 

BNE 646 
JSR pC, CNTLU 
CURB COPRGFLG 
CURB eer TcNnt 
CURB esTSTNUN 
CLRB GOeoERFLG 
CURS ASFLG 
MOV SERRVEC O32, OOERRVEC 
mov ORTI, OOERRVEC C9 

CLR @OCINBUF 
TYPE,CRLF 

TYPE, «NAM 
TYPE,1,REG 
JER pC, , INPUT 

JER pC, CNVTAO 
nov OCOCTALO, OOTHBASE 
MOV OCTHBASE, RS 

src 
T&T (RS) 
acc 668 
TYPE,E,NCON 

BR INIT 
MOV eERRTRP, OOERRVEC 

pSET °C*® IN Paw 
pBRANCH IF CONTROLLER AVAIL 

pSET ERROR TRAP VECTOR 

ES5
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e OZTUDeC THO2 ORIVE FURCTION TIMER MACY23 27(732) i18cMAR©76 131206 PAGE 29 SEO 0680 
° O£TUDC P11 PROGRAM INITIALIZATION 

e@ 1385 pROUTINE TO GET TMO2 ORIVES USER DESIRES TO TEST 
1356 606140 108037 061123 ORIVESs CLAS OOERFLG sCUEAR ERROR FLAG 
1357 80614646 6127801 001154 MOV eORVIBL, Ai pMARK ALL DRIVES Ag NOT 70 

e@ 13580 806180 612700 999004 ROY 04,R0 9BE TESTED, A °O° INDICATES 
1359 006184 605021 iss CUR (Ride sTMAT A ORIVE 38 NOT TO BE 
1368 606186 665300 ogc RO TESTED 

@ 1361 606160 061375 BNE 18 
1362 006162 800004 013443 TYPE,3 ,ORVS 
1363 006166 604767 175302 JSR oC, , INPUT sGET USER LNPUT 

e@ 1364 806172 612708 001264 MOV oInSur, RO 
1365 006176 122718 060161 Cups 0°As (RO) pAR °A® SPECIFIES ALL 
1366 006262 801013 BNE 38 pORIVES 20 BE TESTED 

e@ 1367 006204 119667 172714 MOV SP, PRGFLG s8ET PLAG TO 23ND ALL DRIVES 
1368 006210 612701 001154 NOV @ORVTBL, Ri sMARK ALL DRIVES 70 BE TESTED 
1369 0806214 632700 0060004 MoV 04,R0 pA °ol? ZHUDICATES THAT A ORIVE 

e@ 1370 606220 012723 177777 260 HOV Omi, (RI De $38 70 Bf TESTED 
1371 606224 605300 OEC RO 
1372 606226 601374 BNE 26 

@ 3 006238 000417 BR CUKORYV sGO CHECK ORZVE AVAILABILITY 
$3 
1375 9GET USER SELECTED ORIVES AND MARK EACH ORIVE SELECTED TO BE TESTED 

e@ 1376 0606232 1227168 6800015 363 Cups OCR, (RO) 
1377 806236 601414 SEO CHKORY 
1378 006240 1218927 #800084 CMP (RO), 0°, sCHECK IP °COMMAS 

i 1@ 3379 006244 66190! BNE 48 
13800 0062466 195720 T6T8 CROD® pSTEP PTR PAST “COMMA? 
1301 806238 112001 463 MOV CRODOARI 

e@ 1362 006282 6427801 177778 sic C177776,R1 
1303 ©06256 112761 177777 9011586 MOVB 6°) ORVTBLCRI) 
1304 606264 800240 NOP 

@ ieee 006266 900761 oR 36 
1306 
1307 pASCERTAIN THAT DRIVES (THO2°S) SPECIFIED ARE AVAILABLE 

@ 1366 006278 688080 CHKDAV: CLR RO pA O/et INDICATES THAT THE 
1309 006272 105768 061154 163 TSTB ORVTBL( RO) PORIVE TS MOT/IS TO BE TESTED 
1396 606276 801005 BNE 36 

e 1391 006300 605200 268 INC RO 
1392 0806302 122780 #00018 CMP 66 ,,RO 
1393 006306 001971 BNE i8 

e 1394 8666310 6090421 BR 46 
1395 006312 1109037 001904 363 MOV RO, CeDRVNUM 
1396 006316 6604737 685116 JER PC, @ODRVAVA sCHECK IF AVAILABLE 

) 1397 006322 102366 svc 268 9°V" BIT SET INDICATES NOT AVAIL 
1396 006324 600804 613762 TYPE, E NORV 
1399 806330 1160397 001132 614014 “Ove DIGTAB(RO), GOL, NAVA pSET ORIVE o IN MESSAGE 

@ 1468 606336 600064 614014 TYPE, E,MAVA 
1401 606342 110637 0601123 MOVB SP, OsERFLG SET “ERROR? FLAG 
1402 006346 195068 0661154 CLRB ORVTBL( RO) PMARK ORIVE UNAVAILABLE 

@ 1403 006332 600752 BR 26 sCHECK NEXT DRIVE 
1404 006384 108737 001123 481 T8T8 OsERFLG 960 GET SLAVES IF NO ERROR 
1493 89063660 661463 Bra SLAVES 

) 1406 006362 108737 001124 TsT8 OCPRGFLG pASK USER TO RETYPE ORIVES IF 
ey 006366 001664 BEQ ORIVES 9°ALL® NOT SPECIFIED rs 

6 
@ 1409 SROUTINE TO GET SLAVES (TU16°S) USER DESIRES TO TEST 

1416 6063768 305097. 001123 _ SAVES cree eereere. AP LEAR £Peanag, OF 8a — 
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DETUDeC THOZ ORIVE FUNCTION TIMER 
DETUDE , P11 

1431 
1412 
4439 
1414 
1415 
1416 
9417 
1418 
1419 
1428 
1423 
1422 
1423 
1424 
1425 
1426 
1427 
1428 
1429 
1430 
1431 
1432 
1433 
1434 
1438 
1436 
1437 
1438 
1439 
1440 
1441 
1442 
1443 
1464 
1445 
1446 
1447 
1448 
1449 
1456 
1431 
1452 
1483 
1454 
1455 
1486 
1457 
1456 
1489 
1460 
1461 
1462 
146) 
1464 
1468 
1466 

006374 
006400 
606404 
006406 
006416 
006412 
006414 
606420 
006424 
006426 
606432 
006434 
006440 
006442 

006444 
006450 
606452 
006456 
006464 
606470 
006474 
0e6see 
006304 
006806 
006812 
906516 
006322 
006526 
066330 
006832 
006536 

006840 
006544 
006846 
666852 
@06SS¢ 
006556 
006860 
006564 
606566 
006572 

006874 
006876 
006600 
806604 
606610 
006612 
006614 
606620 
006624 
006636 

PROGRAM INITIALIZATION 

012701 
012700 
006021 
608300 
601378 
oesece 
012701 
198760 
001007 
062761 
005208 
122700 
601367 
0004354 

103737 
601020 
110067 
116637 
000004 
604767 
012763 
122710 
001615 
110637 
012701 
012760 
612723 
605300 
001374 
108737 
001016 

122713 
001730 
121327 
001001 
105723 
1123646 
042704 
060194 
1127134 
000762 

oesee0 
003001 
612702 
108760 
601007 
698200 
0627062 
022760 
001367 
000434 

en 

001164 
oe0e4e 

601164 
0011584 

001124 

172326 
001132 
613565 
178800 
001264 
000161 

001124 
001164 
o0004e 
1977799 

0601124 

eeeess 

177770 

177999 

0011646 
0011546 

000610 
600010 

0139524 

MACY32 27¢732) 

768 

AGoMARCT6 135806 PAGE 3 

nOV OSLVTBL, RI 
ROoyV 032.,R0 
CLR (Ride 
bec RO 

ONE 18 
CUR RO 
MOV OGLVTBL, RI 
TaT8 DAVTBL( RO) 
OnE 48 
ADD o0,,Ri 

Inc RO 
CuPB 060, ,RO 

BNE 28 

BR CHKSLYV 

T8Tp OOPRGILG 

ONE TY 
NOV RO, ORVRUN 

MOVB OIGTAB(RO),00T, DRY 
TYPE,I, SLVS 
JER pC, . INPUT 
MOV CINBUF,RI 
Cups @°A, (RO) 
OWE 78 
MOV SP, Oe PRGFLG 
“ov OSLVTBL, RI 
MOV 032,,R0 
MOV Or1 re (RIDO 
DEC RO 
ONE 66 
T8T8 OOPRGFLG 
BNE CHKSLY 

Cups eCR,(R3) 
BEO 38 
Cupa (RID 60°%, 
BRE 08 
T8TB (R90 
Movs CRI RE 
sic O1L7777O RE 
abo RL, RE 
nOVS 0e1,(R4) 
BR 76 

pASCERTAIN THAT SLAVES (TU16°S) SELECTED 
CHKSLVS CLR ne 

CLR Ri 
mov OSLVTBL,R2 

ler TeTs DORVTBL( RO) 
BNE 38 

269 Inc RO 
AOD o6,,R2 
CMP 08,,R® 
BNE 16 

BR 78 

pMARK ALL SLAVES (64,) AS NOP 
970 BE TESTED,A © INDICATES THAT 
pA DRIVES SLAVE 18 NOT TO BE 
sTEST£O 

pRO @ ORIVE 9 FOR SLAVES 
gRa POINTS TO ORAIVE’S BLAVE 
sIF Onive Is TO BE TESTED 
960 TO 46 OTHEANISE 
pSTED BLAVE PTR TO WEXT ORIVE’S 
sGLAVES AND INCREMENT DRIVE ¢ 
sCMECK ALL DRIVES 
pAND WHEN ALL DAIVES CNECKED 
9GO CHECK SLAVE AVAILABILITY 

PBRANCH IF USER SELECTED ALL 
sORIVES 
sGET ORIVE 0 
SPREPARE USER ACTION NESSAGE 

9GET USER INPUT 
p5ET PTR To USER IePUT 
SBRANCH IF USER DOES NOT WANT 
s°ALL® SLAVES 
9SET °ALL® IMOICATOR 
pMARK ALL SLAVES FOR ALL 
pORIVES AS TO BE TESTED 

pBRAMCH IF ALL WAS SELECTED 

sGET USER SELECTED SLAVES FOR 
sORIVE 
pSTEP PTR PAST °COMMA? 

AND MARK SELECED SLAVE 
pA8 TO BE TESTED 

ARE AVAILABLE 
PRO WILL CONTAIN THE DRIVE 0 
pAnD RY THE SLAVE 0 
s8ET PTR TO SLAVE TABLE 
PBRANCH 3F ORIVE SELECTED 
$6 AVAILABLE FOR TE8T 
sINCRENENT ORIVE 0 
SSTEP SLAVE PTR TO WEXT DRIVE’S 
sSLAVES, BRANCH TO 16 IF NOT ALL 
sORIVES CHECKED OTHERWISE EXIT G5
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DZTUDeC THO ORIVE FUNCTION TIMER 
OZTUCC Pil 

1467 
3468 
1469 
1476 
1471 
4472 
1473 
1474 
1478 
1476 
1477 
1478 
1479 
1486 
1461 
1402 
1463 
1484 
1468 
1486 
1467 
14868 
1469 
1496 
1491 
1492 
1493 
1494 
1498 
1496 
1497 
1496 
1499 
1306 

006630 
006632 
006634 
606636 
006640 
006643 
006646 
006656 

006682 
006656 
006662 
006666 
0068676 
006676 
006704 
006710 
006714 
006716 

006720 
006724 
006726 
006732 
0067346 

606742 
006746 
006752 
606760 

006764 
006776 

PROGRAM INITIALIZATION 

005601 
108712 
001006 
008201 
995262 
022761 
001371 
600760 

110037 
410137 
0046737 
162363 
116037 
416137 
000004 
110637 
108012 
000747 

1087397 
061403 
108737 
601616 
012737 

108637 
1038037 
012737 
108037 

113700 
113761 

000010 

601004 
001005 
0051446 

601132 
001132 
013776 
661123 

001123 

081124 

003650 

661004 
001005 
001164 
001125 

001804 
001665 

014064 
014014 

e0e0e4 

MACYS 276732) 

763 

LGoMAR76 13906 PAGE 38 

9887 BLAVE © 6 
pORARCH SF ORIVE'S GLAVE 18 SELO 
sS8CTED FOR TEST 
pIUCRERENT SLAVE 0 
pSTEP PTR TO NEXT SLAVE 
960 TO 46 SF ALL OLAVES NOT 
pCHECKEO 
sOTMERWISE GO TO 26 ABOVE 

sPASB DRIVE & SLAVE 0 

gAND CHECK IF AVAILABLE 
9°V" BIT SET OM RETURN INDE 
sICATES ERROR, PREPARE ERROR 
s MESSAGE 

s8ET ERROR INDICATOR 
sCLEAR SLAVE TABLE ENTRY 
pGET WEXT SLAVE 

pBRANCH IF HO ERROR 

pGRANCH 37 NOT PALL? 
gAGK USER TO RETYPE SLAVES 

9SCAN DIVE AND SLAVE TABLE FOR DAIVE/SLAVE COMBINATION TO TEST 

CUR R3 
Tete (R23) 
SNE 66 
zuc Ri 
rac a2 
Cup 00, Ri 
ONE 46 
BR 26 

MOV RO, OOORVNUM 
nove Ri, OOSLVNUN 
JER PC, COSLVAVA 
svc $8 
MOVs DIGTAB(RO), OE ORV 
nOVB DIGTABCR1), COE WAVA 
TYPE, £ NSLY 
nove SP, OOERFLG 
CURB (R2) 
BR $8 

T8TB OOERFLG 
BEQ 10060 
TST OOPRGFLG 
BEQ SLAVES 
“OV CERRTRP, SOERRVEC 

CuRB OODRVRUM 
CURB OOSLVNUN 
wOV OSLVTBL, OOSLVPTR 
CURBS OOUNTFNOD 

MOVB CODORVNUM, RO 
MOV OOCSLYNUM, RI 

pSET ORIVE AND SLAVE 6 © 

$8ET PTR TO SLAVE TABLE 
sCLEAR “UNIT FOUND’ IND, 

pGET DRIVE @ 
pAND SLAVE 0



OETUDeC THO2 ORIVE FUNCTION TIMER 
OSTUDC , P31 

1801 
1802 
1503 
1804 
1508 
1306 
1$07 
1806 
1509 
18168 
4513 
4512 
1533 
1534 
15138 
1516 
1817 
1516 
1519 
1520 
1923 

006774 
007000 
007064 
007006 
oe7010 
o07014 
007016 
067022 
007624 

007038 
007032 
007034 
087636 
007040 
007044 
067046 
007050 

007082 
007056 

PROGRAM INITIALIZATION 

613762 
108760 
061011 
008001 
062762 
605260 
822780 
001366 
000137 

108712 
6601007 
003202 
005261 
122761 
001371 
005061 
096761 

110637 
110037 

061006 
001184 

000010 

000018 

012732 

061125 
001064 

MACY1$ 27(732) 

169 
MOV 
T8768 
ONE 
CLR 
ADD 
ily 
Cup 
BNE 
JMP 

T8TB 
BNE 
Inc 
INC 
CHPS 
ONE 

CUR 
BR 

move 
MOVB 

LG oNARGTE 

OCSLVPTR, RZ 
ORVTBL( RO) 
36 

SP, 0oUNTFND 
RO, COORVHUN 

13306 = pAGE 36 

sGET SLAVE PTR 
pORANCH 37 ORIVE AVAIL TO TEST 

pCLEAR SLAVE 96 
pAND STEP PTR TO REXT ORIVES 
pSLAVES AND INCREMENT OAIVE © 
pOxI? TEST IF ALL DRIVES 
pCMECKEO OTHERWISE CONTINUE 
sOCAN FOR NEXE “UNIT? 

pORANCH IF SLAVE ON ORIVE 38 
SAVAILASLE THERWISE STEP 
PTR TO NEXT SLAVE 
STUCRERENT SLAVE @ 
sUNTIL ALL SLAVES CHECKED 
pWHES ALL SLAVES CHECKED 
SET BLAVE 6 0 
pAnD CONTINUE BCaAn 

s3nDICATE THAT A °UNTT® Is FOUND 
sSET ORIVE 3 

So 0061 

I5 



DZTUDeC THO2 ORIVE FUNCTION TIMER 
DSTUDC .Pii 

1522 
1523 
1524 
1525 
1826 
1527 
1528 
1529 
1530 
1531 
1532 
1333 
1534 
1535 
1536 
1537 
1536 
1539 
1540 
1841 
1542 
1543 
1544 
1845 
1346 
1547 
1846 
1349 
1380 
1551 
1332 
1553 
1584 
ETT) 
1536 
1557 
1588 
1S89 
1560 
1561 
1562 
1563 
1564 
1868 
1566 
1567 
1568 
1569 
1670 

007062 
007066 

007672 
007076 
0071008 

007106 
oe7112 
007116 
007122 
007126 
007132 
007134 
007148 
007142 
007146 

oe71Se8 
007154 
007160 
007164 
oe7170 
007174 
O07176 
007202 
007204 
007210 

607218 
007216 
007222 
067230 
007236 
007244 
007252 
007284 
607262 
007266 
607272 
007276 
007304 
007306 
007332 
007314 
607326 
007324 
007330 
607332 

PROGRAM INITIALIZATION 

110137 
010237 

103737 
6891044 
112767 

108637 
600604 
004767 
012703 
122713 
001406 
122713 
061354 
$11337 
660428 

108037 
680004 
004767 
612763 
822713 
661405 
122733 
601362 
111337 

032737 
600604 
116637 
116137 
112737 
032765 
00146) 
112937 
000004 
004767 
600004 
012737 
616500 
662700 
810561 
062701 
612763 
103737 
601462 
600137 

oe1130 

60086: 

001124 
013564 
174382 
001264 
oe0e06e 

00006: 

001124 

001127 
613625 
174318 
001264 
000660 

000061 

001127 

000100 
014344 
001132 
601132 
000071 
010000 

000067 
014487 
176302 
014560 
007336 

000006 

060012 
064444 
001124 

012764 

172022 

177860 

014524 
014836 
014541 
000026 

0148461 

801002 

MACY11 27(732) 

768 

TYPHOR: 

181 

1GeKMARCIG 13806 PAGE 37 SEQ 0062 

MOV Ri, OCSLVNUN g8ET SLAVE 06 
MoV R2, OOSLVPTR pSAVE SLAVE PTR 

TST. OCASFLG 
BNE 78 
Nove 64, A8FLG 

CURB OOPRGFLG sCLEAR PROGRAM IwOIXCATOR 
TYPE, 3, SKEW pASK USER IF HE WANTS TO RUN SKEW TESTS 
JER eC, INPUT pGET USER INPUT 
MOV olMBUF,Rd sGET REPLY 
CMPS 0°@,(R3) pORANCH IF °NO*® (8) 
BEQ 68 
CMPB 6°1,(R3) gCHECK IF °YES® (1) 
BNE 58 pNEITHER BO ASK AGAIN 
MOVB (RI), OG PRGFLG p8ET IMOICATOR 
BR 78 

CLRB OONREFLG sCLEAR WRE THDICATOR 
TYPE, 1, NRE pASK USER IPF ORIVE °NRE° ONLY 
JSR PC, INPUT 9GET USER INPUT 
MOV CINBUF,R3 sGET REPLY 
CMPB ¢°O,(R3) pBRANCH IF °NO® (0) 
BEQ 78 
CMPB 6°1,(R3) gCHECK IF °YES*® (1) 
BNE 66 pABK AGAIN IPF NEITHER 
NOVB (R3), OONREFLG s8ET INOICATOR 

S16 6100, 00TKS pSET KEYBOARD IE BIT 
TYPE,L,HOR! 
MOVB DIGTAB( RO), 00L,0RV pSET ORIVE 0 
MOV OIGTAB(R1), 00L, SLY gAND SLAVE 96 
MOV 0°O, 00L CHAN sGET SLAVES CHANNEL TYPE 
BIT oCH7,OT(RS) 
SEO is 
MOVB 0°7,00L,CHAN pSET 7 CHANNEL 
TYPE,L HORS 
JSR PC, SNPT 9GO PRINT SEAIAL NUMBER 
TYPE,L,HDA3 
MoV OTSTOO1, BOSCPADR pSET °SCOPE® ADDRESS FOR Finest TEST 
MOV RS, RO 
Add oFC,RO pRO CONTAINS AOORESS OF FC REG 
MOV RS,R1 
ADD 008,R1 R31 CONTAINS ADORESS OF DS REG 
MOV OTIMER, RI sSET JUMP ADDRESS TO TIMER 
TSTB OOPRGFLG pORANCH IF NOT KEW TESTS 
BrO TST001 
JMP OOSKENTSET 

J5



: e ‘ ™ “s . > . ame Soares aa terrae ites vids ” el + Seok ur oa | ace BRE AES oP 
re) 

- 

re) DETUDeC THO? ORIVE FUNCTION TINER HACY31 27(732) S0cHAR©76 13:06 PAGE 30 vot ; SEQ 0063 DETUDC, Pi! START OF TESTS co, Do 
re) 157! '_ ,8OTTL OTART OF TEOTS _ _ ; 1872 sTEST 001 © WRITE FROM DOT 2 ° me . 1573 - 9THI6 TEST WILL HEASURE ACCELERATION DELAY REQUIRED 10 re) 1574 pHOVE THE TAPE APPROXIHATELY SEVEN (7) INCHES FORWARD ° . co 1575 sFROH DEAD STOP DEFORE OTARTING TO TRANSFER DATA, . a 187 * ° 4 . "ea O 1577 STHIS TEST HEAOURES TIHE-FRON °GO%al TO “ACCL®s0, . 1570 007336 112737 C0001 601122 ToT001s MOVD e1,0eTSTHUH pOET TEcT 9 : . 1879 007344 012702 007370 MOV 916,R2 sOLT RETURW PC FRO TINEA oO 1580 007350 004767 175762 JSR PC» »REWIND SREWZHD CLAVE 1581 007354 102420 BVS 998 sORAWCH IF-ERROR OW REWIND 1582 007356 004767 176036 UR PCeURITE $00 SETUP WRITE COMMAND Oo 1503 007362 006767 174766 JER PC, TIHON STURN TIHER OW - 1804 007366 00s215 INC (RS) sOET °GO* DIT 1595 os re) 1586 007370 005768 000032 188 ToT TCCRS) PDRANCH WHEN *ACCL°D9 1887 007374 100002 DPL 28 1500 007376 000163 004444 "OM TIHERCR3) 160 10 TIMER & RETURN VIA R2 ~ . 1509 a , oO 1590 007402 004767 175624 283 JSR pC, WAITROY sWAIT FOR COHMAND TO FINISH 1591 007406 102403 BV8 998 sDRAWCH IF ERROR re) 1592 007419 004767 175066 JER BC, TIHOK 160 CHECK TINE 1593 007414 000401 BR 1008 1894 067416 106409 9983 HLT 
re) 1598 007420 104000 10088 . SCOPE : 

18 
1597 ITEST 002 © WRITE START . oO 1598 STHI8 TOT MEASURES TINE FROM °GO°s TO °ACCL’CO, 1599° 087422 112737 09002 001122 T5ToO21 MOVE 92, 00TSTNUN sSET TEST 6 2 1600 007430‘ 004767 175764 UR PC, WRITE sINITIATE WRITE COMMAND Oo 1601 007434 012702 007446 MOV 616,R2 NSET RETURN PC PRON TIHER 1602 007440 004767 174730 JER PC, TIMON s603 097446 005215 INC (RS) s8ET °GO* DIT 160 

o 16058 007446 005765 000032 188 TST TCCRS) pORANCH WHEN *ACCL°ag 1606 007452 190002 BPL 28 re) 1607 607454 000163 004446 oMP TIHER(R3) 960 TO TIHER & RETURN VIA R2 1608 
1609 007460 006767 175546 283 JSR. = PC» WAITRDY sUAIT FOR READY Oo 1610 007464 102403 BVB 998 sDRANCH IF ERROR 1611 687466 004767 1750%0 U8R PC, TIMOK $GO CHECK TIME RECORDED 1612 007472 900403 BR 1808 ' gEXIT VIA SCOPE 161 

. oO 1614 007476 104400 9988 HLT HREPORT ERROR 1618 097476 1094000 10088 SCOPE 
O 1616 ° 

1617 {TEST OO3e WRITE SHUTDOWN 1610 STHIS TEST MEABURES TIHE FROM °FC REG*a0 TO SHDN’ al, re) 1619 OO7S00 112737 GO00D3 003122 TSTOO3s HOVD  ¢3,0eTSTNUM s8ET TESTES 1620 007506 0606767 175766 UR PC, WRITE sINITIATE WRITE COMMAND 1624 007512 005215 ‘ * 3NC (RS) 9SET °GO? DIT 1622 - , 0 1623 007514 005719 168 18T (Ro) " sDRANCH WHEN WRITING FINISHED KA 1624 007516 001404 BEQ 28 O - . - 1688. 607520 032711 o4o000 . BIT sERR, CRS) . $HONZTOR ERROR OBIT ~__-1§26_ 907824 _sasetz. ° ANE, ANL_am Cc



1637 
1628 
1629 
1638 
1631 
1632 
1633 
1634 
1638 
1636 
1637 
1638 
1639 
1640 
1641 
1642 
1643 
1644 
1648 
1646 
1647 
1646 
1649 
1680 
1681 
1683 
1663 
1684 
1685 
1656 
1687 
1688 
1669 
1660 
1663 
1662 
1663 
1664 
1665 
1666 
4667 
1660 
1669 
1676 
1671 
1672 
1673 
1674 
1675 
1676 
1677 
1670 
1679 
1600 
1683 
$603 | 

0075836 

087530 
007630 
007534 
007636 
607842 
007844 

oe78Se 
007854 
007856 
6073862 
007864 
607866 

007570 
007676 
007602 

007604 
007606 
607610 
007614 
007616 

007620 
007624 
007626 
067632 
007634 

007636 
007636 
007642 
007646 
007680 
007682 

067686 
007662 
007664 
607676 

067672 
007674 

007676 
007704 
607710 
907712 
O07716 

SOO ee 

DBTUDeC THO2 ORIVE FUNCTION TINER 
OSTUDC , P11 START OF TESTS 

060772 

604767 
016782 
032731 
061682 
609163 

004767 
102463 
004767 
000461 
104460 
194000 

412737 
094767 
005215 

oes7t0e 
001404 
632733 
801026 
000772 

632713 
6010046 
O32741 
601637 
600771 

004767 
610702 
0327113 
0014082 
800163 

084767 
162483 
664767 
0800401 

104400 
104000 

412739 
004767 
102422 
604767 
012702. 

MACT31 27(69732) I8eNAROTE 13906 PAGE 39 

BR 46 

268 
174626 JSR PC, TINON pTURG TINER ON 

MOV PC, RZ gLOAD RETURN PC FROM TINER 
eeee2e 363 att OSDWN, CRI) pBRANCH WHER OS <SONND> SETS 

BNE 46 
004444 JMp TIMERCRS) 960 TO TIMER & RETURN VIA RI 

178456 483 JSR pC, WAITROY sWAIT FOR REAOY 
BVS 986 

174720 JSR PC, TIMOK 960 CHECK TIME RECORDED 
BR 1806 

99608 HLT pREPORT ERROR 
19088 SCOPE 

pTEST 064 © WRITE SETTLEDOUN 
sTHIG TEST MEASURES TINE FROM “SUDN°a) TO °SNON°RS, 

600004 68911322 TETOO4: NOVS 04, 0eTSTNUN 
175616 JER PC, MRITE 

Ine CRS) p8ET °GO° B37 

18s Met} cae) pORANCH WHES WRITING FINISUED 
BE 8 

040000 Sit @ERR, CRI) pCUECK ERROR BIT 
BNE 996 
BR 48 

000020 283s ort ep owe cma) pWAZT FOR ASSERTION OF °sSDUN? 
BNE 6 

040000 Sit OERR, (RI) pNONZTOR ERROR BIT 
one 096 
SR 26 

388 
474512 JGR 0C, TINON sTURE TIKER ON 

nov oc, Rg pSET RETURN WC PRON TINER 
000020 +H geoues (Rd) SBRANCH WHEN BWON CLEARS 

004444 Jap TIMERCRS) 960 TO TIMER & RETURN VIA AZ 

1763860 S83 JER PC, WAITADY sMAZT FOR READY 
Bv8 996 

174642 JER 9C . TINOK 
BR 1606 

9968 MLT 
10663 scope 

sTEST 965 © READ FROM BOT 
sTHIG TEST MEASURES TIME FROM °GO°%s!l TO °ACCL°S®, 

600066 901122 TSTeOSs MOVE 65, 60 TSTNUM pSET TEST 0S 
176426 JER PC, REWIND pREWIND SLAVE 

Svs 998 pBRANCN IF ERROR OW REWIND 
1753208 JSR PC, READ 
607730 way ata eo ore an = 2 e246 0NPe . 

L5 
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OfTUDeC TNOZ DRIVE FUNCTION TIMER 
START OF TESTS DETUDC .Pii 

1683 
1604 
1605 
£606 
1607 
1666 
1689 
1696 
1691 
1692 
1693 
1694 
1698 
1696 
1697 
1698 
1699 
1700 
1761 
1702 
1703 
1704 
1708 
1706 
1707 
1768 
1709 
17108 
i741 
1712 
1713 
17134 
1715 
1716 
41737 
1738 
1719 
1726 
1721 
1722 
41723 
1724 
1728 
1726 
4727 
1728 
1729 
1738 
1733 
4732 
1733 
1734 
4735 
1736 
4737 

_ 9738 

007722 
007726 

007730 
007734 
007736 

007742 
007746 
007780 
007784 

007786 
007760 

007762 
807770 
807774 
007776 
010002 
016006 
610012 

019614 
6100206 
616022 

610026 
016032 
610034 
010646 

610042 
6160044 

810046 
010054 
010060 
010062 
010066 

610070 
016074 
010076 
010162 
8101046 

810106 
610106 
010132 
010134 
010126 

604767 
008218 

603765 
198062 
00016) 

004767 
102463 
004767 
000401 

164460 
1946090 

4112737 
804767 
192422 
004767 
012762 
004767 
605215 

005768 
1890062 
60016) 

004767 
192483 
004767 
000401 

184468 
194080 

412737 
004767 
102430 
004767 
003215 

022718 
0614046 
032711 
0610617 
600771 

964767 
010762 
033711 
Ge1ea9 

174426 

000032 

004444 

178264 

174826 

600066 
175536 

1794346 
010014 
174342 

000032 

004444 

17520¢ 

174442 

000007 
175432 

175350 

174242 

000020 

001122 

001122 

MACY11 27(732) 10cMARC76 13:06 PAGE 40 ese 006s 

Jar PC, TINON ;TURN TINER OW 
INC CRS) 1GET °GO* BIT 

16s .T TCCRS) ;DRANCK WHEN °ACCL® RESETS ; 
ePL 28 
1) TINER(R3) 1G0 TO TIMER & RETURN VZA R2 

26: Jar PC, WAITADY ;WAIT FOR READY 
avs 998 SBRANCK IF ERROR 
Jar PC, TIMOK 1CHECK RECORDED TINE 
aR 1008 

9900 ALT 
1008: SCoPE 

}TEST 066 © READ START 
THIS TEST MEASURES TINE FROM °GO%es TO *ACCL*ae, 
1870063 NOVD 06, OO TSTNUN 187 TEST 06 

Jan PC, WRT BK ;WRITE A RECORD & BACK SPACE 
avs 998 
JER PC, READ 
MOV 018,R2 SSET RETURN PC FROM TINER 
JER 9C, TION ;TURN TINER OW 
INC cas) 1BET °GO* BIT 

TY) 18 TCC RS) ;ORANCH WHEN °ACCL® RESETS 
BPL 28 
Jup TINERCRI) 9G0 70 TIMER & RETURN VIA AQ 

281 Jan PC, WAITRDY 
avs 998 
Jan PC, TIMOK 
aR 1098 

998: HLT 
1006s scoPE 

}TEST 607 © READ SHUTDOWN 
STHIS TEST MEASURES TINE FROM °FC REG°OFRAME COUNT TO °gwON’st, 
1570078 MOVB 67, 00TSTNUN :80T TE6T 07 

Jar PC, WRT, BK pWRITE A RECORD & BACK SPACE 
avs 998 pORANCH SF =aROR 
Jar PC, READ 
INC (RS) ;80T °GO° BIT 

18s cup OeFRNCHT, (RO) ;WAIT FOR FRAME COUNT 70 
Bro 20 98 ¢ OF FRAMES WRITTEN 
BIT ERR, (R1) ;MONZTOR ERROR BIT 
ane 098 
OR 18 

281 
Ty PC, TINON ;TURN TINER ON m 
Mov PC, R2 p8ET RETURN PC FROM TINER 5 
ert eaDwn, (RS) ;ORANCH WHEN SOWN SETS 
eve ga * -_ ~~



OZTUDeC TMO2 ORIVE FUNCTION TIMER 
OZTUOC Pil 

1739 
1740 
1741 
1742 
1743 
1744 
1748 
1746 
1747 
1740 
1749 
1750 
1753 
1752 
1783 
1734 
1785 
1756 
1787 
1788 
1789 
1760 
1761 
1762 
1763 
1764 
1765 
1766 
1767 
1768 
1769 
17708 
1771 
i772 
1773 
1774 
1775 
1776 
19777 
1776 
1779 
1760 
1701 
1782 
1783 
1704 
178s 
1706 
1767 
1708 
1799 
1790 
1791 
1792 
1793 
1794 

810122 

010126 
810132 
010134 
610146 

610142 
010144 

610146 
010154 
016160 
mame s 
wsvsosv 

810166 
010172 

010174 
010176 
610200 
010204 
010206 

010210 
010214 
0160216 
610222 
010224 

616226 
0180226 
010232 
010248 
010242 

016246 
810252 
016254 
019260 

016262 
010264 

810266 
010274 
0163008 
0160304 
010306 
010312 
616314 
610326 

START OF TESTS 

600163 

004767 
102463 
604767 
00040) 

104400 
164600 

112737 
8127982 
604767 
@mnare 
asvetse 

664767 
605215 

105711 
186404 
032711 
061026 
600772 

932711 
001004 
032711 
601017 
900771 

064767 
632765 
601462 
600163 

604767 
162403 
004767 
800401 

104406 
164096 

4912737 
612782 
604767 
005215 
004767 
102422 
604767 

004444 

1781080 

174342 

0002010 
010232 
175326 

179244 

000020 

040000 

174122 
000020 

04444 

174760 

174222 

@00011 
016332 
175114 

174728 

174428 

801122 

O80G812 

001122 

604762 375130 

MACY11 270732) 10°MAR©76 13106 

JMP TIMER(R3) 

36% JSR PC, WAITROY 
BVS 996 
JER PC, TIMOK 
BR 1608 

9962 HLT 
106638 SCOPE 

#TEST 8018 © READ SETTLEDOWN 

PAGE 41 

960 TO TIMER G& RETURN VIA R2 

PREPORT ERROR 

ITHIS TEST MEASURES TIME FROM °SWON’s) TO °SWON's@, 
TST0108 MOV 010,008 TSTNUM 

MOV 040,R2 
JSR PC, WRT, BK 
sy¢ 33s 
J8R PC, READ 
INC (RS) 

18: TSTB (Ri) 
BMI 28 
BIT eERR, (RI) 

BNE 998 
BR 18 

283 BIT e8DWN, (R}) 
BNE 38 

BIT sERR, (Ri) 
BNE 998 

BR 28 

383 
JSR pC, TIMON 

48 BIT SSOWN,DSC(RS) 
BEO 58 
JMP TIMER(RI) 

583 JSR PC ,WAITRDY 

BVS 996 
J38R PC, TIMOK 
BR 18068 

9988 HLT 
10668 SCOPE 

sTEST O11 READ REVERSE START 
sTHIS TEST MEASURES TIME FROM °GO°8! TO 
TST@1l1:s MOVE @11,00TSTNUM 

MOV €16,R2 
JSR pC, WRITE 
Inc (RS) 
JSR PC, WAITRDY 

BvVS 998 
JER pC, DELAY 
ee pr nmean 

sSET TEST 016 
SSET RETURN PC FROM TIMER 
sWRITE A RECORD & BACK SPACE 

p8ET °GO* BIT 

pWAIT FOR READY 
PBRANCH WHEN SET 
sCHECK ERROR BIT 

sWAIT FOR ASSERTION OF *SDWN? 

PMONITOR ERROR BIT 

}TURN TIMER ON 
sWAIT FOR NEGATION OF SDWN 

9GO TO TIMER &© RETURN VIA R2 

*ACCL°s®, 

98ET RETURN PC FROM TIMER 
SWRITE A RECORD 
9SET °GO°® BIT 

PWAIT FOR TAPE MOTION TO STOP 

5EQ 0066 

Ab
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DETUDeC THO2 DRIVE FUNCTION TIMER MACYS1 276792) 10eMAR©76 143106 PAGE 42 SEO 9967 
DETUDC, Pil START OF TESTS 

1795 010324 004767 174026 JSR PC, TIMON }TURN TIWER ON 
1796 610330 005215 INC (RS) )8ET °GO* BIT 
1797 
1798 030332 008768 000032 TT TST TC(RS) )ORANCH WHEN *ACCL? og 
1799 010336 180002 BPL a8 
1800 010340 900163 0044ae JMP TIMER(R3) }GO TO TIMER & RETURN VIA ~2 
1063 
1062 010366 004767 174662 281 JSR PC, WAITROY 
1003 610350 10240) BvS 098 ;ORANCH IF ERROR 
1804 910352 004767 174126 JSR PC, TIMOK 
1805 919386 see4e1 BR 1008 
1006 
1807 910360 104400 998: LT 
1000 010362 104008 1008: scope 
1009 
1918 )TEST O12°READ REVERSE SHUTOOWN 
seit PTHIS TEST MEASURES TIME FROM °FC REG? © FRANE COUNT TO “souNees, 
1912 910364 112737 990012 001122 187012: MOVB | 612, 00TSTNUN 
1013 010372 612702 010442 MOV 030,R2 }SCT RETURN PC FROM TIMER 
1014 030376 006767 175016 JSR PC, WAITE )WRITE A RECORD 
1018 010602 005218 INC CRS) $8ET °GO° BIT 
1036 610606 094767 174622 JER 9C, WAZTRDY 
1017 910618 102627 ave 098 
1018 010412 004767 178036 JER PC, REVAD 
1819 630416 905215 INC RS) s8£T °GO° ert 
1929 
1021 010420 022710 eeeses 188 cup eoFRnCcut, (RO) ;ORANCH WHEN FRAME COUNT 
1922 610424 001404 s£0 26 38 0 OF RECORD WRITTEN 
1023 010426 632711 e4ecee Bit sERR, (RI) ;MONZTOR ERROR BIT IN °DS* REG 
1024 910432 001016 ONE Ty 
1025 610434 900771 aR 18 
1926 
1827 010496 283 
1828 010436 004767 173712 JSR pC, TIMON ;TURN TIMER ON 
1629 610442 032711 900020 385 eIT 9SDWN, (Ry) ;BRANCH WHEN SOWN SETS 
1830 910446 901062 BNE as 
1031 610450 600163 094446 IMP TIMER(R3) 1GO TO TIMER & RETURN VIA R2 
1832 
1833 0104656 004767 174852 aes JSR PC, WAITRDY ;WAIT FOR READY 
1034 8104668 102403 evs 998 
1935 010462 664767 1740146 JSR PC, TINOK 
1036 910466 e00ses BR 1806 
1937 
1038 910470 104460 998s HLT 
1039 910472 iesees 1008: SCOPE 
1960 
1041 }TEST O13¢READ REVERSE SETTLEDOWN 
1642 sTHIs TEST MEASURES TIME FROM *°8DWN*%si TO “SDWN%s8, 

1043 6104676 112737 990013 001122 TSTO13! MOVE 813,00TSTNUM 
1064 619502 612702 010566 HOV 048,R2 ;SET RETURN PC FROM TINER 
1045 010506 606767 174786 Jar PC, WRITE ;WRITE A RECORD 
10466 010512 005215 INC (RS) }SET °GO* BIT 
1047 010534 094767 374532 JSR PC, WAITROY 
1848 010820 1092435 avs 998 Bo 
1049 010822 904767 174726 JSR PC, REVROD 
165e@ 910526 008216 ye nen, . ean es we . _ _



in 

DETUD9C TMO2 ORIVE FUNCTION TIMER 
OZTUDC Pil 

1081 
1682 
1683 
1694 
1688 
1686 
1687 
1686 
1699 
1066 
1061 
1062 
1863 
1864 
1068 
1066 
1067 
1068 
1669 
1878 
1671 
1872 
1673 
1074 
1695 
1876 
1077 
1676 
1679 
1080 
1601 
1862 
1063 
1864 
1005 
1006 
1807 
18668 
1069 
1090 
1893 
1892 
1693 
18694 
1895 
1096 
18697 
1696 
1899 
1906 
1901 
1962 
1903 
1904 
1906 
1966 

616530 
810832 
010534 
010840 
610542 

010544 
016550 
010582 
010886 
010560 

010862 
016562 
0106866 
010872 
010874 

610600 
010604 
010606 
010612 

010614 
010616 

610620 
010620 
010624 
016626 
010630 
010632 
010634 

610634 
010642 
010646 
010682 
610654 
010660 

8106662 
610666 
010672 

010674 
0107006 
610702 

010706 
010712 
010714 

START OF TESTS 

108711 
100404 
632711 
601625 
090772 

832711 
691004 
032711 
001616 
600771 

604767 
O32711 
001462 
000163 

004767 
102483 
004767 
600461 

104460 
1046060 

604767 
192401 
102002 
104460 
600772 

112737 
612702 
604767 
005215 
004767 
102428 

604767 
004767 
008215 

605765 
100002 
600163 

004767 
802403 
004767 

040808 

000620 

o4se00 

173566 
000020 

004444 

174426 

1736708 

174812 

000014 
010674 
174546 

174382 

174566 
173462 

000032 

004444 

174320 

173562 

063122 

MACYA3 270732) 

468 

pREWIND 
Aa 

9968 

16083 

TSTB 
BMT 
BIT 
BNE 
BR 

BIT 
BNE 
BIT 
BNE 
BR 

JSR 
BIT 
SEO 
Jup 

JER 
Svs 
JER 
BR 

HLT 
SCOPE 

ORIVE 

JER 
ovés 
Bvc 
HLT 
BR 

1SoMAROT6 

oERR, (Ri) 
996 
i8 

@SDWN, (RI) 
36 
ERR, (Ri) 
998 
rT 

PC, TIMON 
OSDWN, (CRI) 
58 
TIMERC(RI) 

pc ,WAITROY 

996 
PC, TINOK 

1606 

PC, -REWIND 

996 
1008 

A 

13106 PAGE 43 

sBRANCH WHEN 
pREADY SETS 

STURN TIMER ON 
pORANCH WHEN SWON s 6 

160 TO TIMER & RETURW VIA R2 

pWAIT FOR READY 

pREWIND SLAVE 
sORANCH IF ERROR OW REWIND 

STEST OL4eTURM AROUND DELAY (FORWARDREVERSE) 
pTHIS TEST MEASURES TIME FROM °Ge’a) (READ REVERSE) TO °ACCL°e@ 
TSTO14s 

16% 

MOVE 
MoV 
JER 
INC 
JSR 
avs 

JSR 
J&A 
INC 

T8sT 
BPL 
JMP 

JSR 
BVS 
v@. 

014, 06TSTNUNM 
@28,R2 
PC, WRITE 
CRS) 
PC, WAITRDY 
996 

PC, REVRD 
PC, TIMON 
(RS) 

TCC(RS) 
36 
TIMER(R3) 

PC, WAITROY 
996 
on weayw 

pS8ET RETURN PC FROM TIMER 
PWRITE A RECORD 
pSET °GO*® BIT 

sREAO THE RECORD (REVERSE) 
OTURN TIMER OW 
98ET °GC® BIT 

pWAIT FOR °ACCL® @ @ 

360 TO TIMER & RETURN VIA RQ 

Co



' 

DETUDeC TMO2 ORIVE FUNCTION TIMER 
DETUDC Pil 

1907 010720 
1908 
1909 610722 
1918 010724 
1911 
1912 
1913 
1914 0160736 
1935 010734 
1916 016740 
1917 010744 
1918 010746 
1919 010782 
1920 010754 
1921 010766 
1922 
1923 618762 
1924 010766 
19258 
1926 6010778 
1927 010774 
1928 #11900 
1929 
1938 011002 
1931 011606 
1932 011010 
1933 
1934 011014 
1935 011820 
1936 6011022 
1937 011626 
1938 
1939 611630 
1948 0118032 
1941 
1942 
1943 011034 
1944 =011042 
1945 011046 
1946 0116852 
1947 011054 
1948 811660 
1949 011062 
1958 611066 
1951 011072 
1952 611076 
1953 
19584 911100 
1985 611162 
1956 611104 
1987 
1958 011110 
1989 @11114 
1966 011116 
1961 611122 
1962 

START OF TESTS 

606461 

194480 
164006 

112737 000015 001122 
012702 011062 
084767 174484 
065215 
0094767 174260 
182426 
004767 174474 
005215 

604767 174244 
102420 

004767 1746442 
004767 173354 
005218 

005768 090032 
18900632 
000163 00464644 

004767 174312 
302463 
094767 173484 
600401 

194460 
164060 

112737 000016 
012702 011160 
004767 1746346 
695215 
604767 174152 
102421 
@04767 173662 
004767 1746362 
004767 173256 
003215 

oes7is 
001602 
600163 004444 

004767 174116 
162403 
004767 173368 
090401 

. 

001122 

MACY11 2769732) 

998s WUT 
10063 score 

LSoMARCTE 13906 PAGE 46 

sTEST CiSe TURN AROUND DELAY (REVERSEFORWARD) 
pTHIQ TEST MEASURES TINE FROM °GO°st (READ) 70 °ACCL°SO, 
TSTO1S: MOVD 

MOV 
JSR 
rac 
JER 
Bvs 
JSR 
Inc 

JSR 
S5v8 

163 JSR 
J&R 
Inc 

263 ts? 
BPL 
JMp 

383 JER 
Svs 
JER 
BR 

99se NLT 
10088 SCOPE 

013, OeOTSTNUM 
€26,R2 
pC, WRITE 
(RS) 
pC, WAITRDY 
998 
PC,REVRD 
(RS) 

PC, WAITROY 
996 

pC, READ 
pC, TIMON 
(RS) 

TCCRS) 
36 
TIMER(R) 

pC, WAITRDY 
998 
pC, TIMOK 

1606 

sTEST O160GAP SIZE (STOP HALF) 
TSTOi6s MOVE 

nov 
JSR 
Pils 
Jaa 
BvS 
JER 
JSR 
JSR 
Inc 

181 Tat 
ONE 
JMP 

281 JER 

BvS 
JER 
OR 

016, 00TSTRUM 
€16,R2 
eC WRITE 

(RS) 
pC, WAITRDY 
906 
pC DELAY 
pC, REVRO 
pC, TIMON 
(RS) 

(Re) 
28 
TIMERCRS) 

PC, WAITROY 
996 
PC, TIMOK 
1068 

}8ET RETURN 9C FROM TINER 
SWRITE A RECORD 
s8ET °GO° BIT 
pWAZT FOR READY 

pREAD A RECORD IN TNE 
98ET °GO° BIT 

sREAO RECORD FORWARD 
TURN TIMER OW 
pS8ET °CO*? BIT 

pWAIT FOR °ACCL® @ 9 

160 TO TIMER & RETURN VIA AQ 

sSET RETURN PC FROM TINER 
sWRITE A RECORD 
s8ET °GO* BIT 

sOELAY 356 MS 
pREAO REVERSE RECORD 
pTURN TIMER OW 
ySET °GO° BIT 

pWAIT FOR FRAME COUNT > @ 

3GO TO TIMER & RETURN VIA R2 

pWAIT For READY BIT TO SET 

pCHECK TIME Dé



DETUDeC THS2 ORIVE FUNCTION TIMER 
DETUDC P11 

1963 
1964 
1965 
1966 
1967 
1968 
1969 
1970 
1971 
1972 
19793 
1974 
1975 
1976 
1977 
1978 
1979 
1906 
1961 
1982 
1903 
1904 
1968 
1906 
1967 
1966 
1989 
1990 
1991 
1992 
1993 
1994 
1995 
1996 
1997 
1998 
1999 
2600 
2601 
2662 
2003 
2004 
2005 
2006 
2007 
20068 
2009 
20186 
2011 
2012 
261) 
2014 
2635 
2016 
2017 
2018 

011124 
0113126 

011190 
011136 
011142 
011146 
011180 
0111584 
011186 
011162 
011164 
011170 
O11172 
011176 
011202 
011206 

011216 
011232 
021214 

611220 
011224 
011226 
011232 

011234 
011236 

011240 
011246 
011282 
011256 
011260 
0113264 
011266 
011272 
011274 
011300 
011302 
011306 
013310 
011314 
011316 
011322 
011326 

011330 
011332 
011334 

O11340_— 

START OF TESTS 

104400 
1604660 

112737 
812702 
004767 
008218 
004767 
182427 
004767 
008218 
064767 
102421 
064767 
0046767 
004767 
006215 

008718 
061062 
680163 

004767 
102463 
004767 
000461 

104406 
104000 

112737 
6127862 
004767 
603215 
004767 
102433 
604767 
9839215 
604767 
102425 
604767 
005218 
004767 
102417 
604767 
004767 
003215 

oes718 
001662 
800163 

000017 
011210 
4174282 

174086 

174272 

174042 

473842 
174234 
173146 

004444 

174006 

173288 

000020 
611330 
174142 

173746 

174136 

173732 

174146 

173716 

174132 
173026 

004444 

004767 173666 

998 
16008: 

PTEST GITOGAP SIZE (START MALF) 

MACY11 27(732) 

NLT 
SCOPE 

001122 TseT8178 MOVE 

STEST O20¢ GAP SIZE (INTERRECORD) 
gTHIS TEST MEASURES TIME FROM °CO°ss TO 

020, 00TSTHUM 

MOV 
JER 
Inc 
J&A 
BvS 
JER 
zrwc 
JER 
Svs 
JSR 
JER 
JER 
tac 

Tst 
BNE 
JMp 

JER 
v8 
JER 
BR 

NLT 
Scope 

001122 T8Te2zes MOVB 
nov 
JER 
zac 
JER 
avs 
JER 
Iwc 
J5R 
avs 
JSR 
rnc 
JSR 
Svs 
J&R 
JSR 
Inc 

Tst 
BNE 
JMP 

Teo 

LOoMAR@76 

O17, OOTSTNUN 
010,R2 
PC WRITE 

(RS) 
pC, WAITROY 
998 
PC, REVRD 

(RS) 
PC, WAITROY 
998 
pC DELAY 
pC, READ 
pC, TIMON 

CRS) 

(RO) 
28 
TINERCRI) 

pC, WAITROY 
998 
pC, TINOK 
10086 

016,R2 
PC, WRITE 

(R$) 
PC, WAITROY 
998 
pC, WAITE 

(aS) 
PC, WAITRDY 

996 
PC, REVROD 

(RS) 
pC, WAITROY 

9968 
PC, REVRO 
pC, TIMON 

(R$) 

(Re) 
28 
TIMER(R3) 

Re wevaenny 

13106 PAGE 45 

9SET RETORN PC FROM TINER 
OWRITE A RECORD 
98ET °GO? BIT 
sWATT POR AEADY 

sREAD REVERSE THE RECORD 
9882 °CO° BIT 
sWAIT FOR READY 
pBRANCH OW ERROR 
sWAZT FOR TAPE NOTION TO STOP 
sREAO RECORD 
sTURN TinER ON 
s8ET °GO? OIf 

pWAIT FOR FRARE Count > 8 

960 TO TINEA & RETURN VIA AZ 

sWAZT FOR READY 

sCMECK TINE 

°FC REG? >0, 

9S8ET RETURN PC FROM TIMER 
PWRITE A RECORD 
98ET °GO* Blt 
pWAIT FOR READY 

PWRITE SECOND RECORD 
s8ET °GO* BIT 
pWAIT FOR READY 

pREAD REVERSE SECOND RECORD 
p8ET °GO* BIT 
pWAIT FOR READY 

pREAO AEVERSE FIRST RECORD 
STURN TIMER OW 
98ET °GO*® alt 

PWAIT POR FRAME COUNT > @ 

960 TO TIMER & RETURN VIA R2 

ave wr. aeerenrw 

SEO 00768 

E6



DETUDeC THO2 DRIVE FUNCTION TINER 
START OF TESTS DzTuDe Pil 

2019 
2026 
2621 
2622 
2623 
2024 
2628 
2026 
2027 
2626 
2629 
2636 
2031 
2632 
2633 
2634 
2035 
2036 
2037 
2630 
2639 
2040 
2041 
2642 
2043 
2044 
2045 
2046 
2047 
rift 
2049 
2058 
2051 
2652 
2053 
2084 
2085 
2056 
2687 
2088 
2059 
2666 
2063 
2062 
2063 
2064 
2065 
2066 
2067 
2068 
2069 
2076 
2071 
2072 
2073 
2674 

011346 
011346 
011382 

011334 
011356 

011368 
011366 
011372 
011376 
011400 
011404 
011418 
011416 
011416 
011422 
011424 
013436 
011436 
011440 

011442 
011446 
011452 
011484 
011466 
011462 
611464 

011466 
011472 
011476 
011502 

011504 
0113516 
011512 
011516 
611522 

611524 
011530 
0115392 

1092403 
604767 
000401 

184460 
164660 

412739 
012702 
604767 
182539 
005067 
0127606 
604767 
005215 
004767 
162516 
004767 
662767 
605360 
601363 

612760 
604767 
603215 
004767 
102477 
003300 
001378 

012700 
012701 
004767 
008215 

004767 
102463 
004767 
604767 
005215 

003765 
001003 
000162 

173130 

0066021 
011524 
173740 

167510 
000621 
174004 

1736198 

173340 
000822 

000621 
174002 

173582 

600020 
001654 
173734 

173822 

173720 
172632 

000006 

004444 

001122 

167486 

MACY12 27¢732) 

BvS 
JER 
BR 

098s HLT 
10083 ecoPEe 

SOoMAROTE 

996 
PC, TINOK 
1608 

pTEST O21¢ GAP ConsISTANCY 
pTNIG TEST MEASURES TINE FROM °CO%sl TO °FC REG? > @, 
STHE TEST REWINDS THE TAPE, WRITES 17 RECORDS WITH A DELAY FROM 1°16 MS 
BETWEEN EACH WRITE COMMAND, AFTER THE 17, RECORDS ARE WAITTTEN THE 
PPROGRAN READ REVERSES 16 RECORDS, AT THIS POINT THE TAPE 18 STOPPED BEo 
TWEEN THE FIRST AND SECOND RECORD, A READ COMMAND IS EXECUTED TO READ 
sTHE 36 RECORDS WITH THE TINE BETEWEN Goay TO FC > @ STORED IN °GAPTSL® 
sFOR EACH RECORD READ, AFTER 16 RECORDS HAVE BEEW READ THE TIME 18 VERe 
sIFIED FOR EACH READ, AFTER ALL RECORD TIMES ARE VERIFIED THEY ARE AVER] 
pAGED AND PLACED IN THE SATINTBL® (BY SCOPE), TNE ABOVE PROCESS 16 REO 
PPEATED FOR EACH ITERATION, 

TSTOZis MOVB 
nOV 
JSR 
Svs 
CUR 
MoV 

ies JSR 
Inc 
JER 
Svs 
JER 
ADD 
DEC 
BNE 

MOV 
26% J&R 

rue 
JER 
vs 
oEc 
BNE 

MOV 
MOY 
JER 
Inc 

381 JSR 
BvS 
JER 
JBR 
Inc 

485 Tst 
BNE 
our 

021, O0TETNUN 
848,82 
PC, - REWIND 
996 
OELTIN 
617,,R0 
pc WRITE 

(AS) 
pC, WAITRDY 
998 
pC, OELAYV 
616,,OELTINM 

RO 
18 

017,,R8 

PC, REVRD 
CRS) 
pC ,WAITRDY 
996 
RO 
28 

016,,R0 
S6GAPTBL,RI 

PC, READ 

(RS) 

PC, WAITRDY 
996 
eC, READ 
PC, TIMON 
(RS) 

FCcRs) 
58 

13:06 PAGE 46 

sSET RETURN PC FROM TIMER 
pREWIND QLAVE 
PBRANCH IF ERROR ON REWIND 
pCLEAR VARIABLE DELAY TINE 
98ET © OF RECORDS TO WRITE 
PWRITE 17, RECORDS 
98£T °GO* BIT 
sWAIT FOR READY 

pORLAY BEFORE WRITING NEXT REC, 
98ET NEXT DELAY TINE 
pOECREMNENT RECORDS WRITTEN COUNT 

9SET ¢ OF RECS, TO REVERSE READ 
pREVERSE READ 17, RECORDS 
p8ET °GO* BIT 
sWATT FOR Ready 

pOECREMENT RECORD COUNT 

»8ET © OF RECORDS TO READ 
9SET PTR TO GAP TABLE FOR TEST 
pREAD A RECORD 
9SET °GO* BIT 

sWaI? FOR READY 

sREAD WEXT RECORD 
STURN TIMER ON 
»SET °GO*® BIT 

pWAIT FOR FRAME COUNT > @ 

_7e 7s @evnre « pees Mts 2A. 

SEQ 6071 

FO



OLZTUDeC THO2 ORIVE FUNCTION TIMER MACY21 27(732) 10cMAR©76 13906 PAGE 67 8EQ 6072 

pgTUDC, Pil START OF TESTS 

2075 
2076 011536 804767 173478 Ser JER pC, WAITROY gWAZ? Fon READY 

26077 0119542 182446 BVv8 096 

2070 611544 010621 HOV Ra, (RID® :STORE TINE IN GAPTBL 
2079 011546 908309 ogc ne SDECRENERT © OF RECORDS READ 
2008 011888 001355 BNE 36 

2001 

2002 011552 108037 001128 CLRO so peGAP ;ORT CAP 0 6 
200) 011556 812760 000020 MOV 016,,n0 
2004 011562 612701 001084 NOY OCAPTBL, Ri 
2005 
2006 011566 012104 eer nov CRA OORE }GET GAP TICK Count 
2007 011570 0046767 173036 JsR BC, GAPOK SCHECK TIME 
2000 011574 108237 001126 INCB 0 «@eGAP SINCRENENT GAP 6 
2009 9116068 122737 000020 001120 CHRD 086, , 00GAP )ORANCH IF ALL GAPS WOT CHECKED 
2096 011606 001367 rT) 
2991 
2092 0116168 012708 ee0ce2e nov 016, ,R0 )SETUP TO AVERAGE GAP SIZES 
2093 011614 0812704 001084 nov OGAPTBL. Rt 96ET PTR TO TASLE 

2094 011628 005002 CLR }CLEAR °gUN* REGISTERS 
2098 011622 68065863 CUR ad 

2096 011624 962102 ty ADD (Rg doend ADD ALL GAP SIZES TOGETHER 
2097 011626 005803 AoC aa 
2000 611638 809300 ose ne 
2099 011632 001376 one isé78 
2100 011634 812708 senses HOV 04,n0 ;NOW DIVIDE BY 16, 
2101 011660 066203 TY asntik#D OY SHIFTING @ PLACES RIGHT 
2102 011642 996002 ROR a2 
2103 011644 6093086 obec RO 

2106 011646 601374 ONE ee 

2105 613650 6810204 nov RI, RE SMOVE AVERAGED TIMES TO RS 

2106 811682 000767 172626 Jar PC, TEMOK }CHECK AVERAGED TIKES 
2107 811686 e0ede! aR 1008 
2108 
2309 011668 1044666 9908 NLT 

2118 611662 164008 1eees © scope 
141 

2112 }TEST ©22°DUNMY TEST 
2113 1THIS TEST MEASURES NOTHING 
2114 011664 112737 900022 001122 1876221 MOVD | 022, 00T8TNUN 
2115 
2116 )TEST @23°DATA TINE (200BP1) 
2117 pTHIG TEST MEASURES TIME FROM °FC REG? CHANGES To oROY’oi, 

2130 0231672 112737 9800023 0011232 T8T023— MOV 023, 8¢TSTNUN 

2119 @1179@ 612762 011752 nov 030,R2 }SET RETURN PC FROM TINER 
2120 11704 906767 173426 Jar PC, REWIND REWIND SLAVE 
2121 011730 102637 eve 998 }BRANCH IF ERROR OW REWIND 
2122 @11712 606367 173636 Jar Rd, THCHD ;WAITE 090 WORD RECORD 
2123 011716 619766 e¥ORD wraur 98ET WRITE BUFFER AOORESS 

2124 011728 176340 “WORD 808, SWORD COUNT 
2328 031722 176708 WORD «1608, SPRAME COUNT 
2126 011724 seeese “WORD wFWD ;WRITE COMMAND 
2127 011726 008215 INC CRS) 187 °CO° BIT 
2120 Gb 
2120 011720 022710 374700 188 cup 0-3600,,(R0) sWAZT POR PRANE COUNT TO CHANGE 
2130 0117394 so1seg|  e ae 

rmasnemmmnan eannt ae snmmmamine acta



OZTUDeC THOZ ORIVE FUNCTION TIMER 
DZTUDC Pil 

2233 
2132 
2133 
2134 
2138 
2136 
2137 
2130 
2139 
2146 
2143 
2142 
2143 
2144 
2148 
2146 
2147 
2148 
2349 
2188 
2151 
2182 
2183 
2284 
2135 
2156 
2187 
2158 
2189 
2160 
2161 
2162 
2863 
2164 
2165 
2166 
2167 
2168 
2169 
2178 
2171 
2172 
2173 
2376 
2178 
2176 
2177 
2176 
2179 
2160 
2161 
2162 
2103 
2184 
2188 
2166 

611736 
011742 
611744 

011746 
011746 
611782 
013754 
011786 
011762 
011766 
611770 
011772 
O11776 
012000 
012682 
012006 

012016 
012012 

012014 
612022 
612026 
612032 
012034 
012042 
012046 
612088 
612682 
0120584 
012056 

012066 
012064 
012066 
012072 
012074 

012076 
012076 
012102 
012104 
012106 

012112 
012116 
612120 
012122 
612124 
012130 
612132 
012136 

613140 

START OF TESTS 

032711 
6801022 
oue7rs 

004767 
108711 
100463 
060163 
613760 
006204 
008300 
001378 
004767 
102463 
604767 
680461 

104406 
164066 

412737 
612702 
004767 
102443 
082765 
004367 
018700 
173820 
167246 
o00n6e 
006215 

022710 
601004 
632711 
801022 
600771 

004767 
108718 
100402 
0001363 

012700 
606204 
008300 
601373 
004767 
162403 
004767 
600461 

1eesaq 

040600 

172463 

064444 
000063 

179232 

472474 

600024 
012162 
1733046 

oee07es 
173306 

167240 

040600 

172252 

0044644 

173162 

172346 

061122 

sMONZTOR ERROR BIT 

sTURW TIMER OW 
pWAIT FOR READY TO BET 

960 TO TIMER & RETURN VIA RQ 
98ET TO DIVIDE BY 8 
9BY SHIFTING RIGHT 3 PLACES 

sCHECK TIME 

MACY33 27(932) 10eMARO76 13306 PAGE 468 

ort GERA, (CRI) 
ONE 996 
BR 18 

2638 
JER eC, TIMON 

365 TaTB (Ri) 
Buy 46 
JMP TIMTACRI) 

$80 ABR RE 
oE¢ RO 
One $6 
J&R PC, WAITRDY 

ave o8e 
JER DC, TIMOK 

BR 16068 

9968 MLT 

16066 SCOPE 

PTEST OI4eDATA TIME (SS6BPI) 
TeT62a4s MOVE 024,00 TSTNUM 

nov 038,R2 
JER PC, ,REWIND 

ove 096 
Br8 CRPISSGCNORM,s , TCCRS) 
JER rn}, THCKOD 
~WORD «= WTBUF 
e¥ORD ©2224, 
e¥ORD ©4668, 

.WORD = WFWD 
ruc (RS) 

168 CMP 0°44468,, (RO) 
BNE as 
ort oERR, (CRI) 
BNE 996 
OR 4s 

2688 
JER pC, TINON 

Jes bg bg | CRa) 
BMI 46 
JMP TIMEARCRS) 

468 aoOv ¢3,R0 

$68 ABR a4 
DEC RO 
OnE $8 
JER pC, WAITRDY 
ove 998 
J8BR eC, TIMOK 
BR 1606 

eer mer _ . 

p6eT RETURN PC PRON TINER 
pREWIND SLAVE 
PORANCH IF ERROR OW REWIND 
sLOAD TAPE CONTROL REGISTER 
SWRITE 22246, WORD RECORD 

s8ET °GO* BIT 

pORANCH WHEN WAITING BEGING 

pMOMITOR ERROR BIT 

pTURW TIMER ON 
SBRANCH WHEN READY SETS 

9GO TO TIMER & RETURN VIA R2 

pSET SHIFT COUNT 

pCHECK TIME 

Seo 0073 

Ho



Q
n
 

s
a
 

DETUD9C TMO2 ORIVE FUNCTION TIMER 
OSTUDC , Pil 

2187 
2168 
2109 
2190 
2191 
2192 
2193 
2194 
2198 
2196 
2197 
2198 
2199 
2200 
2201 
2202 
2203 
2204 
2205 
2206 
2207 
2200 
2209 
2216 
2211 
2212 
2213 
2214 
2218 
2216 
2217 
2218 
2219 
2226 
2221 
2222 
2223 
2224 
2228 
2226 
2227 
2220 
2229 
2238 
2231 
2232 
2233 
2234 
2235 
2236 
2237 
2238 
2239 
2240 
3243 
2242 

012142 

012144 
612152 
612156 
612162 
012164 
012172 
012176 
012200 
612202 
012204 
012206 

612218 
012214 
012216 
0122322 
012224 

012226 
012226 
612232 
012234 
012236 

012242 
012246 
012256 
012252 
012254 
612260 
012262 
012266 

612270 
012272 

012274 
012302 
012306 
6123130 
012314 
612320 
012322 
612330 
632334 
012336 
012340 
012342 
022344 

012346 

START OF TESTS 

104060 

412737 
012702 
004767 
102442 
682765 
004367 
618700 
171600 
163406 
600860 
005215 

022718 
001004 
032711 
001022 
600771 

004767 
105711 
190462 
600163 

612760 
006204 
0053008 
001375 
604767 
162403 
004767 
6004601 

104400 
104000 

112737 
103737 
001046 
012792 
004767 
102437 
652765 
064367 
015760 
171600 
163400 
60ee6e 
605215 

022716 
Corneg 

000025 
012232 
173354 

001300 
173356 

163400 

046000 

172122 

004444 

60000) 

172782 

172214 

000036 
001127 

012376 
173016 

002300 
173220 

163400 

MACY13 270732) 

10083 SCOPE 

LOeMAROT6 

PTEST GISeDATA TIME (000BPI) 
O61122 TsT825t HOVE 

MOV 
JSR 
BVS 

600032 sis 
JER 
oWORD 
e WORD 
e¥ORD 
«WORD 
mmc 

163 CMP 
BNE 
sit 
BNE 
BR 

263 
JSR 

36s TSTB 
BMI 
Jp 

405 MOV 
S58: A&R 

orc 
BNE 

JSR 
Bvs 
JSR 
BR 

998% HUT 
10083 SCOPE 

06025, OOTSETNUNM 

0386,R2 
PC, -REWIND 

998 
OBPIGOGONORMI1,TCCRS) 
R3,TMCND 
wTOUF 
©3206, 
©6406, 

wFrwd 

CRS) 

0°6400,, (RO) 
268 
oCRR, (RI) 
996 
16 

pC, TIMON 
(Ri) 
48 
TIMERCRS) 

PC, WAITRDY 
996 
PC, TIMOK 
1008 

sTEST OIGODATA TIME (1COOBPT) 
001122 TsTe260 MOVB 

TSTB 
BNE 
nov 
Jar 
avs 

900032 B18 
JSR 
» WORD 
»WORD 
»WORD 
»WORD 
INC 

168 Cup 
pve 

0026, OeTSTNUM 
OONREFLG 
787027 
@38,R2 
ec. eREWIND 

998 
OPEIGCOGeNORMS1, TCCRS) 

R3,TMCHD 
wtbur 
©3206 e 

6406, 

wFrwd 

(RS) 

0°6408,, (RO) 
7e 

13806 PAGE 49 

9SET RETURG PC FROM TINER 
pREWIND SLAVE 
pBRANCH If ERROR OW REWIND 
98ET ee Spt 
pWRITE 3200, WORD RECORD 

p8ET °GO* BIT 

sWAIT FOR WRITING TO START 

pMONITOR ERROR BIT 

sTURN TIMER ON 
pBRANCH WHEN READY SETS 

9G0 TO TIMER & RETURN VIA R2 

98ET SHIFT COUNT 

pCHECK TIME 

sBRANCH IF ORIVE °MRE ONLY? 

pSET RETURN PC FROM TIMER 
SREWIND GLAVE 
pORANCH IF ERROR OW REWIND 
SET 1600 BPI 
SWRITE 3200, WORD RECORD 

p8ET °GO* BIT 

pORANCH WHEN WRITING STARTS 

SEQ 9076 

Le
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DETUDeC THO2 ORIVE FUNCTION TINER 
DSTUDC P11 

2243) 612384 
- 44 612360 
2248 612362 
2246 
2247 012364 
22468 6123646 
2249 012370 
2286 612372 
2253 612374 
2232 
2233 612400 
2284 612402 
2328S 012404 
2286 60124180 
2237 0124612 
2250 012416 
2289 
2266 012420 
2261 612422 
2262 
2263 
2264 
2265 4012424 
2266 612433 
2267 012436 
2268 612442 
2269 612444 
2278 012446 
2271 612450 
2272 012482 
2273 012466 
2274 
22735 012466 
2276 612462 
2277 «812464 
2278 
2279 012470 
2280 012474 
2201 012476 
2282 012502 
2263 
2284 «812504 
2280S 612506 
2206 
2287 
2268 
2209 012518 
2298 612516 
2291 4612522 
2292 812526 
2293 012538 
2294 612534 
2298 612536 
2296 012562 
2297 812546 
2200 91°86 

START OF TESTS 

032711 49000 
001617 
600771 

064767 
108713 
100462 
000363 804444 

006204 
006204 
604767 
102463 
004767 
000461 

171764 

£72622 

172064 

104400 
104000 

112737 000027 
012702 012460 
084337 005554 
oeeece 
ee000e 
090000 
000624 
604767 
60$2i5 

108731 
160402 
000163 004444 

0646767 172536 
16240) 
004767 172000 

171676 

1046400 
104600 

112737 00030 
612782 6125608 
004767 172672 
005216 
604767 172476 
162423 
604337 
eeeces 

005554 

001123 

MACY11 27732) 

BIt 
One 
OR 

288 
JSR 

38¢ T8TB 
BMT 
JmP 

483 ABR 
AGR 
JER 
evs 
JSR 
BR 

9968 MLT 
16088 scope 

STEST OBTCERASE 

LBoMARCTO 13906 

OERR, (RI) 
996 
18 

PC TINON 
(Ra) 
4s 
TIMERCR3) 

R4 
R4 
PC, WAITROY 
996 
PC, TIMOK 
1008 

sMOMITOR ERROR BIT 

STURN TINER ON 
pSRANCH WHEN READY SETS 

960 TO TIMER & RETURN VIA RZ 

pOIVIDE TINE BY ¢ 

sCHECK TINE 

OTHIG TET MEASURES TIME FROM °GO%el TO *ROY'ol, 
7570278 NOV 

NOV 
Jan 
»WORD 
;WORO 
* WORD 
WORD 

San 
Inc 

18s TSTB 
BMY 
JMP 

283 JER 
Svs 
JER 
OR 

9908 HLT 
1908s SCOPE 

027, 00TSTNUK 
016,R2 
R3,0eTHCuD 

6 
6 

t 
ERASE 
PC, TIMON 

(Rg) 

TIMER(R3) 

PC, WAITRDY 
99s 
pC, TIMOK 

1606 

sTEST©O3O TAPE MARK 
STHIG TEST MEASURES TIME FROM °GO°B81 TO *RDY*O1, 
TSTe308 MOVE 

HOV 
JER 
zac 
JSR 
avs 
JER 
e WORD 
e WORD 

7 AN 

930, 06TSTHUM 
016,R2 

pC WRITE 

CRS) 
PC, WAITROY 
996 

R3,OGTHCMD 
6 
6 

1SET RETURN PC FROM TIMER 

STURN TIMER ON 
p8ET °GO* BIt 

SBRANCH WHEN READY SETS 

360 TO TIMER & RETURN VIA RK2 

9SET RETURN PC FROM TIMER 
sWRITE A RECORD 
p8ET °GO*? BIT 

SEQ 0075 

I&



DETUDeC THO2 ORIVE FUNCTION TIMER 
D&TUDC Pil 

2299 
2306 
2301 
2362 
2303 
2304 
2308 
2306 
2307 
2308 
2309 
2318 
2311 
2312 
2313 
2314 
2315 
2316 
2317 

6125586 
012552 
012586 

812560 
012562 
012564 

612570 
012574 
012576 
012602 

612604 
012606 
012606 
012612 
012614 

START OF TESTS 

600026 
004767 
008215 

108711 
100402 
600163 

004767 
102463 
004767 
690401 

104400 

004767 
102774 
104009 

173876 

004444 

172436 

171700 

172524 

MACY21 27(¢732) 

16s 

9908 
10063 

eWORD 
JSR 
Imc 

tTeTS 
BMI 
JMP 

JER 
v8 
JER 
BR 

HLT 

JER 
SVS 
SCOPE 

18eHMARCTE 

WRMK 
pC, TIMON 
(ARS) 

TIMERCR)) 

PC ,WAITROY 
996 
oC, TIMOK 
1608 

eC, REWIND 
996 

13006 PAGE 53 

STURN TIMER ON 
s8ET °GO* BIT 

pBRANCH WHEN READY SETS 

960 TO TIMER & RETURN VIA R2 

SREWIND SLAVE 
pBRANCH IF ERROR ON REWIND 

SEQ 0076 

KO
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@e
hU
cO
hC
UC
cC
Or
UC
 

Or
UC
Or
CU
C 

U
C
 

h O
U
 

HO
UC

 O
rm

hU
CO

rU
C 

OUC
(CU

hOC
UCU

cCh
OWU

UcC
 

OHU
CUc

COO
mhU

CUF
Hlh

CU!
P 

DETUD9C THOZ ORIVE FUNCTION TINER 
START OF TESTS DETUDC Pil 

2316 
2319 
2326 
2321 
2322 
2323 
2324 
2325 
2326 
2327 
2320 
2329 
2330 
2331 
2332 
2333 
2334 
2335 
2336 
2337 
2338 
2339 
2340 
2341 
2342 
2343 
2344 
2345 
2346 

012686 
012622 
012626 
012630 
012632 
012646 
012642 
012646 
812682 
012686 
012662 
012666 
012672 
012700 
012702 
012706 
012712 
12716 
012724 
012726 

012732 
612736 
012740 
012746 
012780 
012752 
012756 
012760 

612700 
000004 
605300 
061374 
632777 
001410 
4113700 
4113701 
1137062 
000137 
108237 
608237 
122737 
001402 
900137 
108637 
163237 
122737 
001462 
600137 

198737 
601004 
oseee4 
600137 
069060 
004767 
eecees 
600137 

000012 
001374 

600108 

601604 
001605 
001006 
0072108 
001605 
061606 
000010 

006764 
001005 
001964 
000018 

096764 

661125 

014047 
005724 

167012 

008724 

166140 

001804 

MACTI3 27¢732) L0eMARCTG 13386 PAGE $2 

FINISH, HOY 010,,R8 
16s TYPE,CRUF 

DEC RO 
BNE 48 
8It 08066, 08UR 
SEO 28 
MOVB GOODRVNUN, RO 
MOVB OOSLVRUN, RI 
wove OCSLVPTR, RA 
JMP OCTYPHOR 
TNCcB OOSLYNUN 
rnc OOSLVPTR 
CHPB ss 0, , 80 SLYNUM 
Bro ry) 
TT) eoBEGIN 
CLAD =—s«@ OSL VNUN 
INCD «=. SOD RVNUN 
CHPB 0 00, , @9DRVNUM 
BEQ END 
JUMP OoBEGIN 

T8TB OoUNTFND 
BNE 16 
TYPE,£, UNIT 
JMP OOINIT 
WALT 
JER eC, CKSWR 
RESET 
JMP OOINIT 

p8ET LINE FEED COUNT 

gSET NEXT SLAVE 6 
pAnD 338 POSNTER 
pORANCK 37 LAST SLAVE (7) 

pSECIN TEST OF NEXT SLAVE 
p8ET SLAVE 06 
pAND INCREMENT ORIVE 0 
pAND CHECK IF LAST ORIVE 

pBRANCH IF A UNIT WAS POUND 

sCHECK FOR CHTL G 

sRESTART 

SEQ 6077 

Lo



@
e
e
o
e
o
e
e
e
e
e
e
s
e
e
s
v
e
e
8
e
8
8
e
6
8
8
8
8
8
8
8
8
 

e
C
 

D&ETUDeC THO® DAIVE PUNCTION TINER 
START OF TESTS DSTUDC ,Pis 

2347 
2348 
2349 
23868 
2353 
2382 
2333 
2384 
2388 
2336 
2337 
2380 
2389 
2368 
2361 
2362 
2363 
2364 
2365 
2366 
2367 
2366 
2369 
2376 
2371 
2372 
2373 
2374 
2378 
2376 
2377 
2378 
2379 
2366 
2361 
2302 
2363 
2304 
2308 
2306 
2367 
2306 
2389 
2396 
2393 
2392 
2393 
2394 
2398 
2396 
2397 
2396 
2399 
2460 
2401 
2602 

612764 

612772 
013000 
613004 
613010 
613612 
013020 
013026 
613632 
0130346 
013036 
013046 
013042 

013644 
013050 

013052 
013086 
013062 
013064 

013070 
813074 
013076 
013190 
013162 
013106 
013112 

013114 
13116 

813120 
013126 
013132 
013136 
013140 
013146 
013184 
013160 
013162 
013164 
013166 
013170 | 

612737 612772 #61002 

112737 
612762 
004767 
102441 
682766 
652765 
604337 
018700 
477777 
063446 
oe0e768 
00$215 

6227108 
1013978 

0046767 
023710 
103462 
680163 

012700 
066204 
008300 
001375 
064767 
004767 
00040: 

164400 
104000 

112737 
612702 
604767 
162465 
052768 
052768 
604337 
615706 
477797 
076400 
900078 
608218 

00003) 
619086 
172326 

001360 
086010 
005584 

001440 

171276 
013036 

0044464 

000008 

172066 
171378 

000032 
013254 
172200 

001300 
006610 
605554 

001122 

000632 
600619 

MACY13 276732) SGeMARC76 13906 PAGE 83 

9SKEW TAPE TINING TESTS 
STHE FOLLOWING TESTS REQUIRE A SPECIALLY WRITTEN 890 BPI SKEW TAPE 
SKEWTETANOV OT6T031,O0SCPADA sGET SCOPE POINTER 

STEST O31e SKEW TAPE SPEED TESToFORWARD 
THIS TEST READS 32° OF TAPE (26406,0808, © 29600, FRANES), TREN 
sDIVIDES TINE BY 32, TO GET TINE TO READ 1° (068, FRAMES) OF TAPE, TST0319 MOV 031, 80TSTHUN 

NOV 826,R2 pSET RETURN PC FROM TINER 
Jar PC, REWIND PREWIND SLAVE 
avs 098 sORANCH IF ERROR OW REWIED 
ars OBPIOOHCMORNIS,TC(RS)  j60T 600 BPI 
BIs @BAI,C82(R5) pINNIBIZ BUS ADDRESS INCAENENT 
J8R RD, O0THCHD sREAD 32° OF TAPESTORWARD 
sWORD = ROSUF 
eWORD oi, 

1083 WORD 26400, sPRAME COUNT 
WORD ROFWD 

ine (RS) $8ET °GO* BI 

168 cup 9000,,(Re) sWAIT POR FIRST 000 FRANES 
BHI 16 #70 BE READ 

Jar PC, TINON pTURM TINER ON 
288 Cup 00108, (RO) SWAIT FOR READING 0 FINISH 

BLO 38 
Jup TINERCRD) sG0 TO TIMER & RETURN VIA Ra 

201 NOV 08+ne sOZVIOR TINE BY 32, 
rT’ Asn R 

ogc nO wer’ 
ONE 4s 
Jan PC, RNINIT pINZ? DAIVE 
JGR PC, TINOK SCHECK TINE 
aR 1008 

9900 3s uur 
1606s SCOPE 

sTEST O320GKEW TAPE SPEED TESTOREVEARSE 
1THIG TEST READS FORWARD 48° (32006, FRANES) OF TAPE, THEN REACS REVERSE 132° (26400,¢000, © 25600, FRANES) OF TAPE, THE tla 18 THEN DIVIDED BY 132, TO GET TINE TO READ 1° (888, FRAMES) OF TAPE, 
7870323 MOVB 632, 00T6TNUN 

nov 038,R2 eSET RETURN PC FROM TINER 
JER PC, REWIND pREWIND QLAVE 
avs 996 pBRANCH If ERROR OW REWIND 
ars OBPICOOCNORNI1, TCCRS) 
ers oBAT,CS2(RS) 
Jar R3, OOTNCHD READ FORWARD 32000, FRANES 
eWORD ROBUF 
eWORO of, sWORD COUNT ° 

1068 eWORD 32000, pPRAME COUNT 
e¥ORD RDFWOD pAZAD FORWARD 
ruc cR6) p8ET °Go* ert 

SEQ 00768 

Mo



DZTUDeC TMO2 ORIVE FUNCTION TIMER 
START OF TESTS DZTUDC Pi 

2403 
2404 
2465 
2406 
2407 
2406 
2408S 
2416 
2411 
2412 
2413 
2414 
2415 
2416 
2417 
2418 

2419 
24208 
2421 
2422 
2423 
2424 
2425 
2426 
2427 
2428 
2429 
2430 
2431 
2432 
2433 
2434 
2435 
2436 
2437 
2438 
2439 
2448 
2441 
2442 

013172 
013176 

013200 
013206 
0132106 
013216 
013224 
613230 
613232 
013234 
013236 
013248 

913242 
a12246 

0132506 
013254 
813260 
013262 

613266 
613272 
013274 
613276 
013300 
013304 
613310 

813312 
013314 
013314 
013320 
013322 

013324 

023710 
101375 

604767 
694767 
652765 
052765 
004337 
0157023 
177777 
063440 
660076 
085215 

622710 
193278 

804767 
623718 
103492 
000163 

612780 
906204 
005300 
901375 
004767 
004767 
060401 

164480 

984767 
102774 
184000 

000137 

@13164 

171770 
1715838 
0013090 
200016 
0055584 

001440 

171100 
013234 

004444 

1716790 
171172 

172016 

012616 

000032 
000016 

MACY11 270732) 

18: 

1188 

263 

383 

4a 

9983 
10061 

CMP 
BHI 

JSR 
JSR 
BIS 
BIS 
JSR 
»WORD 
.WORD 
»WORO 
» WORD 
INC 

CMP 
oni 

JSR 
CMP 
BLO 
JMP 

MOV 
ASR 
DEC 
BNE 
JSR 
JSR 
BR 

HLT 

JSR 
BVS 
SCOPE 

JMP 

19°MAR@76 

04108, (RO) 

PC, RHINIT 
pC, OELAY 
SBPIQOGeNORM1I1, TC(RS) 
eBAY,CS2C(RS) 
R3,6eTMCHOD 
ROBUF 
el, 

26400, 
ROREYV 
(RS) 

6000,.(RO) 
rt | 

pC, TIMON 
e118, (Re) 
48 

TIMER(R3) 

PC,RHINIT 

PC, TIMOK 

1008 

PC, ,REWIND 
996 

@OOFINISH 

—_=oe atm 

34 

DINIT ORIVE 

sWAIT FOR TAPE MOTION TO STOP 
s8ET 800 Bp 

PINHIBIT BUS ADDRESS INCRENENT 

SREAO REVERSE 32° OF TAPE 
sREAD BUFFER 
sWORD COUNT 

TFRAME COUNT 
sREAD REVERSE 

sSET °GO* BIT 

WAIT FOR FIRST 860 FRAMES 
3TO0 SE READ 

yTURN TIMER ON 
sWalT FOR ALL FRAMES TO BE READ 

9G0 TO TIMER & RETURN VIA R2 

;OIVIDE TIME BY 32, 

sREWIND SLAVE 
SBRANCH IF ERROR ON REWIND 

SEQ 0079 

AT
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DETUDeC Tue2 ORIVE FUNCTION TIMER MACY11 27(6732) 100eMAR®76 131506 PAGE $5 SEQ sete 
OLTUDC Pil PROGRAM MESSAGES 

2443 » SBTTL PROGRAM WNESSAGES 
2444 POPERATOR INSTRUCTIONS 
2445 613338 805015 052524 633061 M,NAM? ,ASCIZ <CR><LF>°TUIG DRIVE FUNCTION TIMER (DBTUD©C)? 
2446 913336 042040 044522 042526 
2447 013346 043048 047125 05216) 
2448 013352 047511 020116 0446524 
2449 013360 042515 0620122 042050 
2450 013366 052132 042125 041455 
2451 613374 s9eeSi 
2452 013376 G05055 054524 042520 I,REG: ,ASCIZ <CR><LF>°TYPE FIRST ADDRESS OF CONTROLLER ° 
2453 013404 943040 851111 052123 
2454 013412 040440 0421604 042522 
2453 613426 051523 047448 920166 
2486 913426 047563 052116 047522 
2457 013436 046114 051168 #20040 
2458 013462 ose 
2459 913463 124 050131 620105 I,ORV8s ,ASCIZ STYPE TMO2 ORIVE 0°8 TO BE TESTED 
2460 613450 046524 031060 042040 
2461 013456 044522 042826 021440 
2462 013464 0651447 052040 020117 
2463 013472 042502 052040 051505 
2464 013500 042524 620104 Ty) 
2465 013505 106 OS1117 052040 I,eLV8: ,ASCII °FOR THO2 DRIVE ° 
2466 613512 630118 620962 051104 
2467 013826 053111 920108 
2468 013524 026468 052040 050131 I,ORV2 ,ASCIZ Gee TYPE SLAVE 0°98 TO BE TESTED 9 
2469 013532 820105 046123 053101 
2478 013540 620108 0623443 020123 
2471 013846 847524 0418040 020105 
2472 013554 942524 052123 042165 
2473 013562 seeede 
2474 613564 050123 642505 620104 I, SKEWs ,ASCIZ ‘SPEED TESTS ONLY? (YES/NO ® 1/0)° 
2475 613872 642524 052123 020123 
2476 013600 047117 054514 020077 
2477 013606 05445e 651505 047057 
2478 013614 620117 020078 027461 
2479 013622 024460 eee 
2480 013625 116 055122 0474460 I.NRZEt ,ASCIZ °NREZ ONLY? (YES/NO © 1/6)° 
2401 613632 8946116 037531 024040 
2402 613640 642531 627523 047516 
2403 013646 636440 030440 930057 
2404 013654 990051 
24605 013656 005015 647105 020104 H,EOT: ,ASCIZ <CR>CLF>°END OF TAPE*<CR><LF> 
2406 013666 043117 052040 5016: 
2407 013672 806505 00012 
2408 
2409 sERROR MESSAGES 
2490 013676 095015 051124 050101 E,TRP4s ,ASCIZ <CROCLF>°TRAPPED TO 4° 
2491 013704 042520 020104 047524 
2492 013712 632040 eee 
2493 013715 116 ©20117 847503 E,NCON! ,ASCIZ °NO CONTROLLER AT ADDRESS SPECIFIED*<CR><LF> 
2494 013722 052116 0467522 846114 
2495 613730 651105 @40440 020124 
2496 013736 042101 081104 051505 B? 
2697 013746 620123 050123 041505 
2498 013752 643141 042511 en6ses .



DETUDeC TMO2 OAIVE FUNCTION TIMER 
OSTUDC .Pii 

2499 
2800 
2501 
2802 
2503 
2504 
2508 
2506 
2807 
2500 
2509 
2518 
2$11 
2512 
2513 
2514 
2515 
2516 
2517 
2318 
2819 
2320 
2821 
2$22 
2523 
2524 
2525 
2326 
2527 
2528 
2529 
2330 
2531 
2332 
2533 
2334 
2535 
2536 
2337 
2538 
2539 
25460 
2541 
2842 
2543 
2544 
2845 
2546 
2347 
2548 
2549 
2550 
2531 
2852 
2553 
25584 

613760 
013762 
613776 
013776 
014004 
014012 
014014 
014022 
014630 
014036 
014644 
014047 
614054 
014062 
614070 
014076 
014104 
O14i11 
O14116 
014124 
014132 
o14135 
014142 
014145 
614152 
014160 
014164 
014172 
014200 
014206 
014214 
614220 
014226 
614234 
014242 
014246 
014254 
014262 
014270 
014273 
614300 
014306 
014314 
014322 
014330 
014334 
014342 

014344 
014352 
614360 
614366 
614374 
614402 
0144618 

PROGRAM MESSAGES 

800012 
0465246 
044822 
051104 
020068 
629165 
820060 
053101 
646102 
020122 
oeS5eis 

116 
631960 
620066 
643048 
632040 
652123 

123 
osiies 
042086 
605015 

124 
020043 

640 
042563 
051117 
051563 
041611 
041411 
004523 
00656) 
047440 
020166 
020165 
9663522 
oe50iS 
020122 
046106 
005015 

ois 
620105 
642522 
032111 
047566 
666331 
643440 
800046 

6250382 
825052 
625052 
625652 
625032 
625052 
@2,a0e4 

031066 
042526 
OS3i11 
046123 

047516 
644561 
020165 
042524 

id 
020117 
052087 
047128 
0$2517 
020117 
0eSeiS 
043117 
047522 
052161 

600 
051505 

000 
042504 
0424468 
065015 
604461 
004561 
031123 
051105 
000012 
652125 
040522 
651195 
000012 
044524 
053117 
083517 

900 
052012 
0541085 
020104 
o47111 
028122 
060012 
0501601 

025952 
025652 
625082 
025082 
025652 
625052 
6275682 

042040 
000640 
020108 
053101 

020124 
040514 
047806 
082123 

046524 
030525 
OS2111 
042116 
042524 

600 
020124 
026122 
024501 

020124 

044526 
031122 

041527 
641506 
042011 
032011 

047440 
043516 
047522 

042515 
osiies 
042105 

046511 
644520 
040527 
620167 
042122 

621440 

025052 
825652 
6256082 
025852 
025052 
625052 
625052 

MACY21 27(732) 

E,NDRVs ,ASCIZ 

ENSLVe ,ASCIT 
E,DRVs ASCII 

E,NAVAs ,ASCIZ 

E,UNITs ,ASCIZ 

E,SFTs ,ASCIE 

E,HORs ,ASCIZ 

E,WORSs ,ASCII 

oASCIE£ 

E,HOR2: ,ASCIEZ 

E,TIMOVe 

E TIMEX: 

E,GAPs ,A8CIZ 

LQoHAR@76 13366 PAGE 56 SEO 600: 

°TM@2 DRIVE ° 

*ORIVE ° 
°@ SLAVE ° 

°@ NOT AVAILABLE FOR TEST°<CR><LF> 

°NO THO2/TUIG UNIT FOUND TO TEST°<CR>O<LFD 

°SOFT ERROR (DATA) °<CRO<LF> 

*TEST 6 ° 

* DEVICE ERROR’ CCROCLFD 

C81 CCHTD UC CCHTD BAT CHTD OFC CHT> C82 °CHTD DS CHT> ER°CHTD *TC°<CRDCLF> 

° OUT OF RANGE ERROR°<CRD><CLF> 

eABCIZ <CROCLFD*°TIMER OVERFLOWED°<CR>O<LF> 

eASCIZ <CCROCLFD>°TIME EXPIRED WAITING FOR ROY°CCRO<LFD 

* GAP e° 

sTIME DOCUMENT LINES 
L,HORSt ,ASCIEZ 

Cc 



OZTUD@C TMO2 DRIVE FUNCTION TIMER 
OZTUOC Pil 

2585 
25356 
2387 
2556 
25589 
2566 
2561 
2562 
2563 
2564 
2565 
2566 
2367 
2568 
2569 
2370 
2$71 
2872 
2873 
2574 
2575 
2576 
2577 
2576 
2579 
2380 
2361 
2562 
2563 
2504 
2585 
2306 
2587 
2586 
2589 
2590 
2591 
2892 
2593 
2594 
25958 
2596 
2597 
2596 
2599 
2600 
2601 
2662 
260) 
2664 
2605 
2606 
2607 
2606 
2609 
2616 

814416 
614424 
014432 
014440 
014446 
014454 
014487 
014464 
0144672 
014590 
014506 
014814 
014822 
014824 
014532 
014836 
014541 
014546 
014584 
014560 
014566 
0146574 
014662 
014610 
014616 
014624 
014632 
014640 

014645 
014652 
0146655 
014662 

014665 
014672 
014700 
014706 
014707 
014714 
014722 
014727 
014736 
0147462 
014750 
014751 
014756 
014764 
014772 
014775 
815662 
0135010 
015016 
018017 
015074 

PROGRAM MESSAGES 

625652 
025032 
625052 
625082 
625052 
605015 

0s2 
920062 
020105 
6445246 
646511 
031104 
020043 
026060 
620105 
620060 

e71 
027116 
021446 
006440 
820032 
644324 
044524 
642526 
040803 
004481 
640480 
024514 

122 
036075 

161 
036514 

esa 
042524 
020115 

060 
032 

0425246 
032122 

052 
6423924 
042324 

eee 
6S$2 

042524 
646124 
004516 

032 
020104 
041040 

066 
os2 

820186 

028682 
025052 
025882 
628853 
625052 

900 
032040 
051104 
0$2566 
047117 
o51S56Ss 
OS3111 

046123 
020043 

040 
041440 
051440 
000040 
025012 
052506 
047117 
042515 
044563 
044524 
044524 
052163 
008615 

047101 
800 

052183 
060 

0534408 
043840 
047562 

053440 
051448 
004411 
653440 
031448 
0339517 

053440 
031440 
0421065 

600 
051840 
031106 
092117 

081046 
082123 

630115 
053111 
041516 
032040 
620085 
620105 

053101 

040510 
051105 

oeseis 
043516 
004411 
031486 
044306 
047117 
042515 
040525 

eee 

042507 

0408235 

044532 
047522 
004524 

044322 
646526 

600 
044822 
0525160 
004316 

044322 
052165 
053517 

o40Ses 
046517 
0046411 

040505 

MACY31 270732) 

L,NOR2t 

LeDRV! 

L,8uvs 
L CHAN? 

L,WOR33 

LRNGS 

L, acts 

eASCTI 

ASCII 

ASCII 
oASCIE 

ASCII 
eABCIE 

eASCIE 

eASCIZ 

L9oMAR©76 131206 PAGE $7 

°@ TMO2 ORIVE FUNCTION TIMES© ORIVE @ ° 

SLAVE @ ° 

°9 CHAN, SER 8 ° 

© 9CCROCLFD°O°CCROCLFD 

°@ FUNCTIONS CHTDCHT>°TIME( SPECIFICATION) °CHTD>°TIME( ACTUAL) °CCAD><CLFD 

* RANGERS’ 

*ACTUALS® 

sTEST DESCRIPTOR HEADERS 
A, Tee18 

A.TOO2: 

A, T0903: 

A, TOO4s 

A, TeeSt 

A, T0063 
ossie, 

eASCI2 

eASCIE 

oASCIE 

eASCIZ 

eASCI2Z 

eASClZ 

WRITE FROM BOT°<HT> 

WRITE START°CHT><CHT>D 

WRITE SHUTDOWN °<HNT> 

WRITE SETTLEDOWUN’CHT> 

READ FROM BOT°CHT><HT>D 

READ START°CHT><CHT> 
D7



.- 
oe 

DETUDeC THO2 ORIVE FUNCTION TIMER 
PROGRAM MESSAGES DETUDC Pil 

2611 
2612 
2613 
2614 
2615 
2616 
2617 
2618 
2619 
2620 
2621 
2622 
2623 
2624 
2625 
2626 
2627 
2628 
2629 
2636 
2631 
2632 
2633 
2634 
2635 
2636 
2637 
2636 
2639 
2640 
2641 
2642 
2643 
2644 
2645 
2646 
2647 
2640 
2649 
2650 
2651 
2652 
2683 
2684 
2688 
2656 
2637 
2686 
2659 
2669 
2661 
2662 
2663 
2664 
2665 

013032 
015036 
0156044 
015682 
0135060 
015066 
015074 
015102 
015103 
018110 
013316 
015124 
015125 
015132 
615140 
015146 
0151352 
015160 
015166 
015174 
015201 
015206 
015214 
013222 
015236 
015232 
615240 
013246 
015254 
013262 
015263 
015270 
015276 
015304 
015311 
015316 
019324 
013332 
015340 
015346 
015354 
013362 
0153760 
015376 
015404 
019412 
0159433 
0154280 
015426 
019434 
015437 
0154446 
0159432 
018460 
015463 
018470 

004824 
620082 
651446 
653517 
620052 
051440 
042185 

060 
032 

620104 
052123 

060 
032 

620104 
644123 
047127 
620032 
031040 
032105 
053517 

082 
620136 
042116 
084501 
000011 
920052 
040440 
020104 
020131 

600 
052 

051440 
032123 
046161 

052 
651440 
032123 
040510 
620052 
644523 
052116 
04756) 
620032 
04730) 
040524 

000 
682 

0206161 
6310SS 
004511 

032 
020161 
032435 
0045114 

0S2 
020101 

o0eei1 
042522 
652518 
004516 
042322 
052105 
083517 

031049 
042822 
o31161 

051640 
042532 
032128 
0006811 
042532 
033168 
046124 
604516 
032040 
633161 
042048 
043640 

052524 
047522 
042504 
026822 

0434408 
oSSi11 
050117 
004566 
043449 
oSSiii 
051161 
043114 
040507 
042532 
051165 
042122 
040507 
031516 
041516 

042048 
044524 
030060 

600 
042040 
0446524 

042040 
044524 

042161 
042124 
o0ee1i 
642161 
046124 
004516 

040505 
020126 
004524 

040805 
820126 
047504 

042161 
051440 
042105 

000 
031125 
052517 
046105 
051035 

047122 
047125 
040514 
064506 

030101 
026565 
044046 

000 
050161 
626805 
020124 
000011 
026120 
0446455 
042522 
000011 
020120 
051511 
004531 

052101 
042515 
030102 

052101 
042515 
030102 

032101 
042515 

MACYS 27¢732) 

A,Tee7s 

A. T0108 

A,T@L1s 

A,T@125 

A. T0138 

Ao TOL42 

A, TO153 

A. T0168 

A,TO178 

A, T6268 

A. TO2Z18 

A, TO23s 

A,TO243 

A, T0285 

eASCIEZ 

eASCIZ 

eABCIE 

eAGCIE 

oABCciZ 

oASCIE 

oASCIE 

oASCIE 

eABCIE 

eASCIE 

eASCIE 

eASCIEZ 

eASCIZ 

eASCIZ 

LGeMAReT6 131906 PAGE SO 

READ 

READ 

READ 

READ 

READ 

TURN 

TURN 

SHUTDOWN °<CHT><CHT> 

SETTLEDOWN*’ <HT> 

REV START°<CHT> 

REV SHUTDOWN °<NT> 

REV SETTLEDOWN°CHT> 

AROUND DELAY FeRr°<nTt> 

AROUND DELAY Rer’<uts 

GAP SIZE¢STOP HALF °<HT> 

GAP SIZECSTART HALF °<NT> 

GAP SIZECINTERRECORD°<HT> 

GAP CONSISTANCY°<HT> 

DATA 

OATA 

DATA 

TIMEe2OGRP] °<HT> 

TIME*SS6BPI°<CHT> 

TIMESSOGRPI°<HT>d 

E?



O 
0
0
0
0
 

0
0
0
 

0 
0
0
0
 

0 
0
0
 

0
6
0
0
 

0 
0 

0 
0 

0 

a
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DZTUDeC THO2 ORIVE FUNCTION TIHER 
DZTUDC Pil 

2667 
2668 
2669 
2670 
2671 
2672 
2673 
2674 
2675. 
2676 
2677 
2670 
2679 
2680 
2601 
2682 
2663 
2684 
2695 
2686 
2687 
2686 
2609 
2690 
2691 
2692 
2693 
2694 
2695 
2696 
2697 
2696 
2699 
270868 

018476 
015504 
013807 
615514 
018822 
018830 
015534 
015542 
018550 
013556 
015564 
018872 
018600 
015603 
015606 
015614 
015622 
015623 
035630 
015636 
613644 

015645 
0153652 
015660 
018661 
015666 
018671 
015676 

013760 

PROGRAM HESSAGES 

“034058 
004511 

082 
020101. 

044524 
020052 
020105 
046440 

000 
08a , 

020105 
026504 

090 
0S2 

020105 
0265046 

000 

* 088 
005615 

oa0 
040 

820075 
018 
oo0 

615700 
013700 
613700 
800200 
000001 

030060 
000 

042040 
0446524 
030066 
ooo0it 
051105 
040307 
042515 
031327 
044506 
051103 

032040 
050123 
053506 

052040 
030123 
042522 

057612 
053523 

047040 
ooo 

037412 

050102 

052101 
0462515 
041060 

031501 
020120 
000011 
0352113 
042514 
004813 

030103 
642505 
0045046 

050101 
042505 
004526 

000107 
0363522 

0S3S0S 

605035 

A, T0268 

A, T0278 

A,T0308 

A. TO3is 

A, T0328 

LeCNIGs 
L,SuRs 

L NEW: 

L,Quests 

HACY21 27(732) 

eABCIZ 

eASCIZ 

eASCIE 

eABCIZ 

eASCIZ 

eASCIEZ 
eASCIZ 

eASCIEZ 

oCVEN 
RODUFs, 
wTouUrs, 
oBLKW 
END 

LGeHAR©76 13806 PAGE 89 

°@ DATA TIREe{600DPI°<HT> 

ERASE GAP TIHE°<HT> 

WRITE FILE HARK°CHT> 

TAPE SPEEDeFUD°<HT> 

TAPE SPEEDeREV°<HT> 

<CR><LF>*°°C" 
<CRI<LF> *SwRa® 

® REWs ° 

eASCIZ <CA>CLP>°?°<CCROCLF> 

SEQ 0006 - 
- r< 

J 

F7 



DETUDeC THO2 ORIVE FUNCTION TIMER 
DETUDC Pi: 

A 030628 
accu s ieeeee 
ANGTAB 001412 
As 8 000016 
ASfFLUG Ge1136 
ATA s 1eeeee 
ATIME 061612 
ATIMTB 901014 

A,Tee1 614665 
A,Tee2 0614707 
A,.Tee3}} 014727 
A,T004 014731 
A,T#eS 614778 
A.T006 015017 
A,T007 615036 
A,T@10 618066 
A,TO011 015103 
A,T012 019128 
A.T013 019152 
A,T014 0159261 
A.Te15 015232 
A,T816 6169263 
ATO0217 0189318 
A,T820 015340 
A,T021 0183706 
A.T623 0189413 
A,T024@ 018437 
A,T025 018463 
AeTO26 015507 
A,T027 019534 
A,T038 016586 
A,7631 6159601 
A,T032 015623 
A16 S 090400 
Ai? s 001600 
BA e 690004 
Bal © 000010 
BEGIN 606764 
SELL 001403 
SKSL8N 001377 
80T 8s 900002 
BPI2e00e 600000 
BPISSé6e 690400 
OPrIsees 061800 
BPTVECe 000614 
COM31 © 900320 
CHRORV 966270 
CHUKBLVY 906574 
CH? 8 619008 
CKSWR 601770 
CLR 8 908040 
CNTLU 8602030 
CNTRLCS 890000) 

SYMBOL TABLE 

CNTRLOS 
CNTALUS 
CNYDEC 
crvoct 
CNVTAO 

68 8 

oCconsT 
OELAY 
DELAYY 
DELTIN 
OIGTAS 
DIVIDE 
OLT s 
DPR s 
ORIVES 
ORVAVA 
ORVNUM 
ORVTBL 

o
 < wo
 

S
@
e
a
e
e
n
a
e
n
n
a
n
a
 

Dv? 
ecuo 
EMTVECe 
END 
tot e 
ER s 
ERASE @ 
CRPLG 
ERR td 
ERRTRP 
ERRVECe 
c,Orv 
c, GAP 

000617 
000025 
002736 
002622 
003260 
002743 
092634 
001764 
o0eeis 
001374 
002000 
oee0ee 
600010 
001465 
000022 
003036 
004740 
004778 
001114 
001132 
005026 
100000 
000400 
606148 
005116 
001004 
061154 
0002080 
000010 
000012 
000026 
610000 
004000 
600000 
oeeee1 
o000e2 
oe0c0ce) 
oesee4 
eesees 
000006 
oeece? 
001401 
000630 
012732 
002000 
o0e0ei4 
000024 
001123 
040000 
003636 
eeeess 
014004 
0143934 

MACY11 2706732) 

E,HOR 
E,HORS 
£.HOR2 
&WAVA 
£,NCcON 
EMORY 

= n
 

e
e
 

rCE 
FINISH 
Fut e 

Fetvece 
PRNCNTe 

ruosrc 

LOeMAROT6 

014135 
014148 
014220 
014014 
013738 
013762 
013776 
0141131 
014273 
014246 
013676 
034047 
00ee06 
091000 
012616 
600020 
000244 
177400 
005472 
001120 
004612 
001054 
000001 
0615872 
104400 
000011 
080610 
006160 
000001 
000002 
001264 
000100 
008724 
000020 
000100 
001123 
0133834 
0134463 
013625 
013376 
013564 
013505 
000012 
177546 
080100 
177516 
177834 
014655 
014541 
013645 
014524 
014344 
014457 
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L,HOnd 
L, Mew 
L,Qugs 
L, RNG 
L,8uv 
L, Suk 
MCPE 
MOPE 
anvec 
aol 
AR 
aAxF 
u,£OT 
a, NAM 
NAMPTR 
wEo 
NEF 
wen 
NOP 
NORMi te 
wABPLG 
useé s 
OCTALS 
OOrGIT 
OPz Ss 
OR e 
osc t 
our 
outaure 
OUuTGAP 
ouTspc 
PARVECS 
pat e 

014860 
015663 
619671 
0146465 
014836 
0186382 
020000 
0004e0 
000280 
010606 
060024 
601600 
013686 
013330 
001672 
010000 
064000 
004600 
e0eeee 
000300 
003327 
06008 
001116 
0011446 
029000 
600200 
o0ei00 
002240 
0087246 
003146 
003632 
000114 
000020 

43 20000007 
PEFLRCe 
pes s 
PEI 6068 
PFVYEC s 
PGE e 
PIP s 
PIRO e@ 
PIRVECS 
PLKCSRe 
PLRVECS 
PRGPLG 
PSEL s 
Paw e 
PUBLIS 
ROBUF @ 
RoF¥O es 

RDREV 8 
iter y | 

RADY e 

600200 
600040 
002600 
000024 
062000 
020000 
177772 
000246 
4172846 
6600104 
601124 
002600 
177796 
063346 
018700 
000070 
000076 
001766 
080200 

REAO 005436 
AEBVECe 0000186 
REVAD 008484 

RHINIT 909176 
RER s 900004 
RwoD ® secees 
awoorre eescee2 
Re steseces 
Ri ateeceei 
Rio eteeeses 
Ras stecsees 
aia eeees0e2 
Ri3 steceee) 
Ri4 eteceee 4 
ais eteccess 
R2 oteesee2 
a3 2000000) 
R4 eteceees 
RS stececes 

SLYAVA 005144 
SLVaUN 801008 
SLYPTR 01006 
SLYTBL 001164 
on 8 600030 
Supt 008874 
aP steceoes 
SPACE 061410 
SPACE2 001407 
sPpcrube 906030 
SPCREVe 000032 
SPR 8 002000 
ssc Ss & 000100 
STINTD 901416 
STKPTRe 000660 
susun §6008730 
SUR 001600 
SuREG 0060176 
886 6©©§ 900100 
ste? 68 900260 
sues © 9604e0 
gues © 001600 
s¥ie 6& 962000 
S411 © 904000 
suid) 8 020080 
suid © 940000 
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DOBTUDeC THO2 ORIVE FUNCTION TIMER 
DETUDC ,Pil 

suis oe 
TAP e 
THITVEe 

Te 8 
TCALF 
TEMPST 
TIB 
TIMER 
TIMERR 

TIMERO 
TIMERS 
TIMOK 
TIMON 
TKS e 

TKISR 
TKS 8 

TKVEC @ 

TMBASE 
THCMD 
TuMcsi s 
e e 

ERRORS DETECTEDs 

109000 
o4eeee 
000014 
000032 
002360 
001762 
001760 
0044446 
004454 
004470 
004420 
004302 
004384 
177862 
003606 
177560 
008860 
091616 
60sss¢4 
1724460 
016300 

SYMBOL TABLE 

TMK e 

TPB s 
TP8 e 
TPVEC @ 
TRAPVES 
TRE a 
TATVECe 
TOTNUM 
TS8Tee!1 
787602 
TS8T003 
TeT80e4 
TeTee8 
TSéTe06 
?8Tee? 
TsT016 
T8Te11 
T8T612 
T8701) 
T8Te14 

DEFAULT GLOBALS GENERATED: 6 

000004 
177866 
177864 
000064 
000034 
040000 
000014 
001122 
007336 
007422 
007800 
007370 
007676 
007762 
018046 
010146 
010266 
0160364 
018474 
010634 

@DSKMSOBTUDC , DETUD/SOLIDEKMSDZTUDC P11 
RUNOTINE, 10 16 1 SECONDS 
RUNTIME RATIOS’ 62/2082,2 
CORE USEOs 7K (13 PAGES) 
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T8Te18 
T8Te16 
T8Te17 
TeTe26 
T8Te21 
387022 
78T023 
T8Te8e24 
Tste2s 
TeTe26 
waTe27 
TeT830 
78Te31 
T8T032 
TTIN 
bo ot FI 
TrN2 
TYpoECc 
Tyee s 
TYPEs 

LGoMAROT6 

010726 
011034 
011130 
011240 
011360 
011666 
011672 
012614 
012144 
0132746 
012424 
012810 
012772 
013120 
002242 
002262 
082276 
002736 
000ee4 
062352 
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TYPE£2 
TYPE} 
TYPEE 
TYPFLG 
TYPHOR 
TyPoct 
uBaSaKe 
Ung s 

uUNTruD 
UPE s 
WAZTRO 
WAITEII 

002460 
002406 
002432 
003126 
00732108 
003630 
179770 
o4e6e0 
004325 
020000 
006233 
0089234 
080002 
040000 
600080 
Ae00S6 
000826 
600060 
177660 
008420 

WRE e 
WRT BK 
webur es 
ecwaRrc 
eCeTAL 
eCaur 
OF ILL 
outs 8 
ONULL 
STKFLG 
otps 
eTPF°LG 
oTPs 

tupuT 
,rtazo 
aREUIN 
SAVE 
, SCOPE 
etYPE 

004800 
006812 
018700 
003334 
602328 
602326 
6033158 
00003! 
002314 
002317 
002322 
002316 
602320 
003682 
0034746 
002600 
098336 
002586 
864126 
002332 
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