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l. RBSTRACT

THE TYPESET-11 READER AND PUNCH TESTS CONSISTS CF A PACKAGE

OF TEST PROGRAMS DESIGNED TO TEST THE PRBi1 RERDER LOGIC, READER,
FUNCH LOGIC, PUNCH, AND THE READER AND PUNCH IN COMBINATION.

ALL TESTS RRE INCLUDED IN ONE OBJECT TAPE.

THE AVRILABLE TESTS RRE LISTED HERE IN NUMERICAL ORDER:

PRGO -READER TEST
PRGL -PUNCH TEST

PRG2 -PUNCH VERIFY ROUTINE

PRG3 -COMBINED RERDER-PUNCH TEST

PRGY -PUNCH TRPE WITH 2 CHARRCTERS SET IN SR ROUTINE.

PRGS -RERD AND CHECK TAPE PUNCHED WITH 2 HRRACTERS SET IN SR.
PRGH -READ X CHARACTERS, THEN STALL Y MSECS.

PRG? -SPECIAL BINRRY COUNT PATTERN TAPE GEMNERATOR.
PRG10-RERDER SPEED PRINT ROUTINE.

PRG11-PUNCH SPEED PRINT ROUTINE.

PRG12-PUNCH LOGIC INIT TEST

PRG13-READER LOGIC LIGHT TEST

PROGRAMS PRGO THROUGH PRG3 RRE THE READER AND PUNCH TESTS.
PROGRAMS PRGY THROUGH PRG1L ARE UTILITY ROUTINES THAT PRODUCE
TEST TAPES AND RID IN MRAKING ADJUSTMENTS.

e. REQUIREMENTS

2.l EQUIPMENT

A. PDP-11 PROCESSOR. (4K CORE)
B. ASR33/35 TELETYPE
C. PRB11 RERDER(S) RND PUNCH(S).

THE PROCESSOR AND TELETYPE MUST BE IN OPERATING CONDITION.

THE TELETYPE MUST BE AT ITS STANDRRD PERIPHERARL ARDDRESSES.
SEE SECTION 7.3 FOR OPERATION WITH NON-STANDRRD PERIPHERAL RDDRESSES.

2.2 STORAGE

THIS PROGRRM USES LOCARTION 00200 THROUGH 015600.
3. LOADING PROCEDURE

THIS PROGRAM'S OBJECT TAPE IS PUNCHED IN ABSOLUTE FORMAT.
THE ~BS LORDER IS USED TO LORD THE PROGRANM.
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THE PROGRAM WILL SELF-START IN ORCER TQO INITIALI
OF RERDERS AND PUNCHES IN THE SYSTEM, FOLLOW TYP

RESTRART RDDRESS

ZE FCR_THE NUMBER
EC INSTRUCTIONS.

THE RESTART ADDRESS OF THIS PROGRAM IS LOCSRTION 1004.
ReSTART ADDRESS: 1004
START PROCEDURE

IN GENERAL, ALL TESTS ARE INI
200, DEPOSITING TEST s IN SWI
cont INGE .
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4.1

4.2

PAGE 2
USE PRCCEDURE

4 E O dn o @0 b o ap OF 9n G o

INSURE THAT TELETYPE IS ON-LINE
LORD READER WITH SPECIAL BINARY COUNT PATTERN TEST LOOP. IF NOT
USING A LOOP, DRTA MUST BE UNDER RERD HERD.

LOAD RDDRESS' 00200,

SET SR ;0 000000, PRESS START.

THE PROGRAM IDENTIFIES ITSELF. TYPES SET UP AND SR OPTION
INSTRUCTIONS. SELECT ANY DESIRED OPTIONS.

SRIS=1 HALT ON ERROR.
gs{g:} ENNHTER T PRINY
SR11=1 %m%gfr frsnmxou. ]
SR10=1 HALT AT END OF CURRENT ROUTINE.

SR3=1 SELECY A SPECIFIC ROUTINE FOR EXECUTION.
SR7 THROUGH SRO=NUMBER OF ROUTINE TO BE SELECTED.

SECTION 7.2 GIVES A COMPLETE EXPLANATION OF SR OPTIONS.

F. PRESS CONTINUE. FOLLOW PROGRAM INSTRUCTIONS

G. REFER TO SECTION 6.2 IF ANY ERROR PRINTOUTS OCCUR.

H. WHEN THE PROGRAM HRS COMPLETED ONE PRSS IT WILL TYPE POOENS.
ONE ERROR-FREE PRSS WILL TRKE APPROXIMATELY 10 MINUTES.

PRG1 USE PROCEDURE (DESCRIPTION IN SECTION 8.2)

Mmoo oD
L] L] * . L]

INSURE THAT TELETYPE IS ON-LINE.

INSURE THRT THE PUNCH HAS AN RDEQUATE SUPPLY OF TAPE.
LOAD ADORESS 00200.

SET SR TO 00000L1. PRESS START.

THE PROGRAM IDENTIFIES ITSELF AND TYPES INSTRUCTIONS TO
SET ANY DESIRED SR OPTIONS. SELECT ANY DESIRED OPTIONES.

HALY ON ERROR.

ENTER SCOPE MODE.

INHIBIT ERROR PRINT.

INHIBIT ITERATION.

HALT AT END OF CURRENT ROUTINE.

SELECT R SPECIFIC ROUTINE FOR EXECUTION.
THROUGH SRO=NUMBER OF ROUTINE TO BE SELECTED.

R FULL EXPLANRTION OF SR OPTIONS IS GIVEN IN SECTION 7.2.

F. PRESS CONTINUE. FOLLOW PROGRAM INSTRUCTIONS.
G. ggOT CngLETION OF R PROGRAM PARSS THE PROGRAM WILL TYPE

01 END™.
M. REFER TO SECTION 6. IF ANY ERRORS OCCUR.
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ONE ERROR-FREE PRSS WILL TRKE APPROXIMATELY !0 MINUTES.
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{gg 4.3 PRGE USE PROCEDURE (DESCRIPTION IN SECTION 8.3)

171

172 R. INSURE THAT TELETYPE IS ON-LINE.

173 B. LORD TR THRT Hﬁ §ENSHsg BY PRG*-PUNCH TEST IN READER.

174 LORD T T RUBOUT CHARARCTER (ALL 1°'S) IS ON THE RIGHT
178 EDGE OF THE HETQL PLATE OVER THE READ STATION. MRKE REARDER RERDY.
178 C. LOAD RDDRESS 00200.

177 D. SET SR TO 000002. PRESS START.

%;g E. ;EEDESOGRQH IDENTIFIES ITSELF AND TYPES INSTRUCTIONS TO LORD THE
180 F. PRESS CONTINUE. THE PROGRAM WILL READ THE TAPE AND REPORT

181 ANY ERRORS. DISREGRRD QNY ERRORS THAT OGCCUR WHEN THE REARDER

1 RER.HES THE END OF THE TAPE.

1 G. THE SR OPTIONS AVARILABLE IN THIS PROGRAM ARE:

SR1S=! HALT ON ERROR.
SR13=1 INHIBIT ERROR PRINT.

H. REFER TO SECTION &. IF ERRORS OCCUR.

PRGZ DOES NOT RESYNC THE RERDER AT ANY TIME. IT’S INTENT IS
TO SHOW EACH AND EVERY ERROR CAUSED BY THE PUNCH.

ExcCUTION TIME DEPENDS ON LENGTH OF TAPE TO BE VERIFIED.
4.4 PRGB USE PROCEDURE (DESCRIPTION IN SECTION 8.4)

R. INSURE THAT TELETYPE IS ON-LINE.
B. INSURE THAT THE PUNCH HAS AN ADEQUATE SUPPLY OF TAPE.
C. USING THE “PUNCH FEED™ KEY, PUNCH 2 FEET BLANK LERDER.

REE R SRR LB BB R AR R B LR

201 LORD A 1* mxcx STACK OF PREPUNCHED SPECIAL BINARY COUNT
2 PATTERN TRPE IN READER, AND MAKE READER READY. THE BLANK
203 LERDER PORT%ON 0&0{1’& taPE MUST BE AT THE RERD STATION.
204 D. LGAD RDDRES

205 E. SET SR 10 0000Q03. PRESS STAR

206 F. THE PROGRAM IDENTIFIES nsw' AND TYPES INSTRUCTIONS TO PUNCH
207 LEADER AND LOAD READER.

208 G. PRESS CONTIRUE. THE PROGRAM WILL PUNCH A NEW BINARY COUNT
209 PRTTERN KHILE READING THE PREPUNCHED TAPE IN THE READER.
210 THE PROGRAM D RUN ERROR-FREE UNTIL THE READER TRPE IS
211 EXHAUSTED, AT WHICH POINT A RERDER NOT READY MESSAGE WILL
212 OCCUR, RtPLRC; THE REFDER TAPE uxm THE TRPE JUST PUNCHED
213 AND RERUN RUN THE TEST & TINMES.

Sig H. THE SR OPTIONS nvnxmat.e KITH THIS PROGRAM ARE:

216 SR1S=1 HALT ON ERROR

gig SR13=1 INHIBIT ERROR PRINT.

5%3 1. REFER TO SECTION 6. IF ERRORS OCCUR.

EXECUTION TIME: PRG3 IS CONTINUOUS RUNNING.

3
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PAGE H
PRGY USE PROCEDURE (DESCRIPTION IN SECTION 8.5)

THS& SSRRM SONT QUSLY PUNCHES TAPE WITH 2 CHARACTERS
E ES HAVE BEEN SET IN SR. TO RUN:
INSURE THAT TELETYPE IS ON-LINE.

EBREDBQEE THEOPHNCH HAS AN RDEQUARTE SUPPLY OF TAPE.

£ |
E. ?ET gR T0 0000CM. PRE%S ?
. ROGRAM IDENTIFIES I SELF AND TYPES INSTRUCTIONS TO SET SR
T0 DESIRED CODES AND PUNCH RERDY.

F. PRESS CONTINUE, THE PROGRAM WILL PUNCH THE DESIRED
CHARACTERS_CONTINUOUSLY UNTIL STOPPED BY USER.

G. THE CHARACTERS TO BE PUNCHED MAY BE CHANGED WHILE THE

PROGRAM IS RUNINING

H. THIS PROGRAM HARS NO SR OPTIONS.

EXECUTION TIME: CONTINUOUS RUNNING PROGRAM.
PRGS USE PROCEDURE (DESCRIPTION IN SECTION 8.5)

THIS PROGRAM READS AND CHECKS R TAPE PUNCHED WITH ANY 2 CHARACTERS
WHOSE CODES HAVE BEEN SET IN THE SR. TO RUN:

INSURE THﬂT TELETYPE IS ON-LINE.
LORD TRPE TO BE READ IN REARDER. DATA MUST BE UNDER REARD STATION.
LOAD ADDRESS 000200.
SET SR TO 0000OS, PRESS START.
FOLLOW PROGRAM INSTRUCTIONS.
THE PROGRAM WILL READ THE TAPE AND REPQORT ANY ERRORS.
THE SR OPTIONS AVRILABLE WITH THIS PROGRAM ARE:

SR1S=1 HALT ON ERROR.
SR13=1 INHIBIT ERROR PRINT.

H. REFER TO SECTION &. IF ERRORS OCCUR.
EXECUTION TIME: CONTINUOUS RUNNING PROGRARM.

oIMEOmD
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269

SQ 4.7  PRGH USE PROCEDURE

373

273 THIS PROGRAM IS INTEADED AS AN AID IN SCOPING AND ADJUSTING

26l THE READER AND RERDER LOGIC. TO RUN:

276 A. INSURE THAT TELETYPE IS ON-LINE.

g7 B. LOAD ANY TRPE LOOP IN THE READER. ONE'S AND ZEROES LOOP IS

279 . LoD ADDRESS 000200

280 D. SET SR T0 000006. PRESS START

281 D 5 BRoCRAH TOCRTIFIES ITSELT AND TYPES INSTPUCTIONS TO SET THE
282 SR TO NUMBER OF CHARACTERS TO READ AND TO NUMBER OF MILLISECONDS
283 70 STALL AFTER READING THE CHARACTERS. PLEASE NOTE:

285 1. THE LEFT 8 SWITCHES ARE FOR THE NUMBER OF CHARACTERS TO BE READ.
286 THE RANGE 1S BETWEEN 1 AND 377(8).

288 2. THE RIGHT B SWITCHES ARE FOR SETTING THE NUMBER OF MILLISECONODS
283 TO STALL AFTER READING THE NUMBER OF CHARACTERS SPECIFIED.
24] F. PRESS CONTINUE. THE PROGRAM WILL CONTINUOUSLY READ AND STALL

292 UNTTL STOPPED BY USER.

233 6. THE EETTINGE OF THE SR MAY BE CHANGED AT ANY TIME.

ggg EXECUTION TIME: CONTINUOUS RUNNING PROGRAM.

297 4.8  PRG? USE PROCEDURE

S 0 T

300 THIS PROGRAM CONTINUOUSLY PUNCHES A TAPE WITH THE SPECIAL

301 BINARY COUNT PATTERN. TO RUN:

303 A. INSURE THAT TELETYPE IS ON-LINE

304 B. MAKE SURE THAT THE PUNCH HAS AN RDEQUATE SUPPLY OF TAPE.

305 C. LOAD ADDRESS D0020D.

306 D. SET SR TO DODOQO?. PRESS STAR

207 E. THE PROGRAM IDENTIFIES ITSELF AND TYPES INSTRUCTION

308 T0 MAKE THE PUNCH READY.

209 F. PRESS CONTINUE. THE SPECIAL BINARY COUNT PATTERN WILL

316 " BE PUNCHED UNTIL THE PROGRAM IS STOPPED BY USER.
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PAGE &
PRG1O USE PROCEDURE

OF THE READER. 11 16 NOT. INTENOED T0 REPLACE. KeCULAR. SCOPING

PROCEDURES FOR SETTING THE RERDER TO ITS CORRECT SPEED.
WITH THIS PROGRAM THE RERDER SPEED CAN BE MEASURED IN TWO WAYS:

1. 30 SECOND MERSUREMENT PERIOD. PLUS OR MINUS 10 CHRRACTER ACCURACY
©. 300 SECOND (S MINUTE) MEARSUREMENT PERIOD. PLUS OR MINUS 1 CHARACTER ACCURACY

IN EITHER CRSE MEASUREMENT ACCURACY DEPENDS ON THE USER'S ATTENTION
TO _STARTING AND ENDING TIMES OF MEASUREMENT, RS THE TIME INTERVALS ARE
DETERMINED BY THE USER USING A SWEEP SECOND'HAND WATCH OR STOP WATCH.

THE SPECIFIED ACCURACY ASSUMES THAT THE USER WILL TERMINRTE THE
MEASURING INTERVAL WITHIN ONE SECOND OF THE MEASUREMENT PERIOD. TO RUN:

INSURE THRT TELETYPE IS ON-LINE

MOUNT RNY TRPE LOOP IN RERDER.

LORD RDDRESS 000200.

SET SR TO 000010. PRESS STAR

THE PROGRRH IDENTIFIES ITSELF AND TYPES INSTRUCTIONS TO LOAD RERDER
ND MAKE RE AND TO SELECT DESIRED MEASUREMENT PERIOD.

PRESS CONTINUE WHEN READY TO START MERSUREMENT. THE RERDER

WILL START RUNNING.

AT _END OF TIME PERIOD, SET SRIS TO R 1 AND BACK TO O AGAIN.

THE PROGRAM WILL TYPE'READER SPEED IN CHARACTERS PER SECOND AND HALT.

TO REPERT, SELECT THE DESIRED TIME FERIOD WITH SRi4, MRKE

SURE THAT'SRIS IS SET TO O, AND PRESS CONTINUE WHEN'READY.

PRG11 USE PROCEDURE

- e e e ap di e o db dn dr ap e e oY o . .

THIS PROGRAM IS INTENDED AS AN AID IN DETERMINING THE PUNCH SPEED.
THE SPEED OF THE PUNCH CAN BE MEASURED WITHIN ONE CHARARCTER ACCURACY
PROVIDED THE USER PAYS CLOSE ATTENTION TO THE STARTING ANC STOPPING
TIME OF THE MERSUREMENT PERIOD. THE MEASUREMENT PERIOD IS CONTROL'ED
BY THE USER USING A SWEEP SECOND WATCH OR STOP WATCH. THE PERIOD
USED IS 60 SECONDS. TO RUN:

INSURE THRT TELETYPE IS ON-LINE

INSURE THAT PUNCH HRS AN ADEQUATE SUPPLY OF TAPE.

LOAD ADDRESS 000200.

SET SR TO 000011. PRESS START

gﬂgcﬁﬂggzgﬂ IDENTIFIES ITSELF AND TYPES INSTRUCTIONS TO MAKE

PRESS CONTINUE WHEN READY TO START. THE PUNCH WILL START RUNNING.
AT END OF TIME PERIOD (60 SECONDS), SET SRIS TO A 1 AND BRCK TO 0.
THE_PROGRAM WILL TYFE_PUNCH SPEED IN CHARACTER PER SECOND AND HALT.
TO REPEART, MAKE SUPc THAT SRIS IS SET TO A 0, AND PRESS CONTINLUE.

* © n MoowD

X OM MOOOD
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4.11

PRG12 USE PROCEDURE

THIS_PROGRAM IS INTENDED TO BE USED AS AN AID IN CHECKING
QUY THE_RDDITIONAL LOGIC ADDED TO THE PUNCH CONTROLLER THAT
ALLOWS THE PROGRAMMER TO ISSUE "PUNCH RESET" UNDER SOF TWARE

CONTROL.

THIS CODE EXECUTES UNDER OPERATOR INTERVENTION. THE
OPERATOR TRIES TO "HANG“ THE PUNCH BY PERFORMING THE
FOLLOWING STEPS.

0. FIRST MAKE SURE THE PUNCH IS READY. THE PUNCH KNOB
SHOULD BE SET TO THE "AVAILABLE™ POSITION. RUN THIS TEST
THE PUNCH WILL START PUNCHING R BINARY BY LOADING RDDRESS
BY LORDING RDDRESS 200, SETTING THE SWITCH REGISTER TO 12
AND HITTING THE START SWITCH.
THE PUNCH WILL START PUNCHING A BINARRY PATTERN.

1. REMOVE THE PRPER ROLL FRGM IT'S HOLDER AND PLACE IT ON THE RIGHT HAND
SIDE OF THE PUNCH. (DO NOT TEAR THE PAPER TAPE AND MAKE
SURE IT FEEDS CORRECTLY'. THE TEST WILL CONTINUE TO PUNCH
OUT AN ENDLESS STRERM OF CHARACTERS.

THIS STREAM OF CHARACTERS CAN ONLY BE INTERRUPTED
BY “HANGING™ THE PUNCH CONTROL LOGIC.

2. TO HANG THE CONTROL LOGIC, TURN THE PUNCH “OFF" VIR THE

“OFFLINE/ONLINE® KNOB ON YHE TOP OF THE PUNCH, WHILE
CHARACTERS ARE BEING PUNCHED OUT. WAIT FOR THE PUNCH
MOTOR TO STOP.

THIS WILL CAUSE THE PUNCH TO SHUTOFF.

AT THIS POINT

THE PUNCH SHOULD BE HUNG. TO SEE IF THE PUNCH_IS HUNG
TURN THE CONTROL KNOB BACK T0O "AVAILABLE”. IF TURNING THE
KNOB BACK _TO AVAILABLE CAUSES MORE CHARACTERS TO BE
PUNCHED, THEN THE PUNCH IS NOT HUNG.
IF CHARACTERS ARE BEING PUNCHED OUT, THEN THIS SHUT- OFF PROCESS
MUST BE REPEATED UNTIL THE PUNCH HARGS.
IF THE PUNCH DOES NOT HANG, START AGARIN AT STEP #2.

AFTER THE PUNCH IS HUNG, TURN THE CONTROL KNOB BRCK
TO "AVAILABLE".

6. IF THE PUNCH DOES HANG, THEN THE PROGRAMMABLE INIT

FUNCTION 1S READY TO BE TESTED. HITTING “CONTINUE™ ON
THE POP-11 CONTROL PANEL WILL CAUSE THE PROGRAMMABLE
INIT TO BE INVOKED. _THE PROGRAM WILL CONTINUE TO
PUNCH CHRRACTERS IF THE INIT IS WORKING CORRECTLY.

IF THE PUNCH IS STILL HANGING THEN THE PROGRAMMRBLE
INIT DID NOT WORK.
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425
426 7. SWITCH REGISTER OPTIONS:

427
428 SR14=1 TO SCOPE LOOP ON THE PROGRAMMABLE INIT FUNCTION
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PRG13 USE PROCEDURE

THIS PROCEDURE IS USED TO DETERMINE IF THE READER LIGHT LOGIC
1§ ugaxsng C RREETLY IT EHESKB THE ngx*ﬁrv OF THE READER
LYGHT TO BE TURNED OFF UNDER PROGRAM CONTROL.

STEPS:

RUN THIS TEST BY SELECTING IT VIA THE SWITCH REGISTER AND STARTING
AT LOCATION 200.

1. PUT SWITCH 8 OF THE SWITCH REGISTER TO ZERO.
PUT THE READER NUMBER iN THE SWITCH REGISTER
WHEN THE PROGRAM ASKS FOR IT.

2. RAFTER SELECTING A GIVEN RERDER VIA THE SWITCH REGISTER, TURN
THE READER LIGHT “ON" BY PRESSING THE MOMENTARY CONTACt
“ON/OFF * SWITCH ON THE RERDER.

IF THE READER LIGHT DOES NOT COME ON, THEN EITHER THE
LIGHT OR THE SWITCH IS PROBRBLY DEFECTIVE.

3. ONCE THE RERDER LIGHT IS ON, THE OPERATOR SHOULD PUT
SWITCH 8 TO A ONE TO TURN It OFF. THE PROGRAM MONITORS
THE POSITION OF SWITCH 8. WHEN SWITCH 8 IS ONE, THE PROGRAMS
ISSUES A SOFTWARE COMMAND TO TURN THE LIGHT OFF.
IF THE LIGHT REMAINS ON AFTER SWITCH 8 HRS BEEN SET
TO A ONE, THEN THE RERDER LOGIC IS DEFECTIVE.

4. IF THE RERDER LIGHT GOES OFF WHEN SWITCH 8 IS IN THE

ONE STARTE, THEN THE TEST HRS WORKED CORRECTLY.
TO SELECT A NEW READER, PUT SWITCH 12 TO R ONE AND HIT CONTINUE.

T0 RE-RUN THE TEST, GO DO STEP ! AND STEP 2, THEN HIT
CONTINUE.

S. SWITCH REGISTER OPTIONS RVAILABLE IN THIS TEST ARE:

SRie=l TO SELECT A NEW READER TO TEST.
SR B=! 70 TURN LIGHT OFF ON READER SELECTED.
SR1M4=1 T0 DO A SCOPE LOOP _ON THE PROGRAMMABLE READER

LIGHT DISABLE FUNCTION.




BO2

QWETOV-TB 12:14 PAGE 4

2]

RR2ER

U
9

3%

ununanunuwTuYuwn
$t Bt en Bt ot Bt Bt Pt -t Bt
LSOO NN EWni— O

it

PRGE 7
PROGRRM AND/OR OPERATOR ACTION
NORMAL HALTS
LOC 002502 COMMON HRLT. THIS HALT IS CONTRINED IN R SUBROUTINE
THAT 1S CALLED BY THOSE PARTS OF THE PROGRAM REQUIRING

THAT THE PROCESSOR HALT. THIS HALT NORMALLY OCCURS
UPON COMPLETION ON AN INSTRUCTION OR STATUS PRINTOUT.
WHEN THE HALT OCCURS, THE CONSOLE DATR LIGHTS DISPLAY
;gswgggness OF INSTRUCTION THAT GENERATED THE HARLT

LOC 002032 ROUTINE END HALT. THIS HALT OCCURS UPON COMPLETION
OF THE CURRENT TEST ROUTINE. WHEN THE HALT OCCURS
THE CONSOLE DATR LIGHTS DISPLAY THE NUMBER OF ROUYINE
JUST COMPLETED. THE HALT OCCURS ONLY IF SRiO IS SET
{g Rgox ﬁnf;?? THOSE PROGRAMS THAT MAKE USE OF THE OPTION

NORMAL PRINTOUTS

NORMAL PRINTOUTS IN THIS PROGRAM SERVE TO IDENTIFY A STRRTING
PROG.<AM., TO PROVIDE INSTRUCTIONS, TO INDICATE STATUS, OR TO SIGNSL
AN OPERATOR ERROR. MOST PRINTOUTS RRE SELF-EXPLANATORY. THOSE
PRINTOUTS REQUIRING RDDITIONAL EXPLANATION FOLLOW.

“?INVALID PROGRAM™

THE USER HARS SELECTED FOR EXECUTION A NON-EXISTENT PROGRAM.
SET IN SR3 THROUGH SRO THE CORRECT PROGRAM NUMBER AND
PRESS CONTINUE.

“?INVALID TEST"

THE USER HAS SELECTED FOR EXECUTION R NON-EXISTENT ROUTINE
SET CORRECT ROUTINE NUMBER IN SR7 THROUGH SRO AND PRESS CONTINUE.

THE SPECIFIED PROGRAM HRS COMPLETED ONE PRSS.

——— -
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PAGE 8

ERRORS ARE REPORTED IN THIS PROGRAM BY ONE OF THE FOLLOWING METHODS:

R. UNCONDITIONAL ERROR HALTS, OR
B. ERROR PRINTOUT FOLLOWEP 5+ QN OPTIONAL ERROR HALT.

.1 UNCONDITIONAL ERROR HALTS

AN UNCONDITIONAL ERROR HALT WILL OCCUR AT THE ADDRESSES LIST:D
BELOW IF THROUGH HRRDWARE OR SOFTWARE FRILURE, PROGRAM CONTRCL
IS TRANSFERRED TO AN UNEXPECTED ARER BETWEEN 000000 AND 000775.

800002 - RES(E)RRV%N;NER.
0oogle - EER".;ERVED INSTRUCTION TRARP
000016 - DEBUG TRAP

FHESALETRERRERCRIRITRE

n
£
|
4]
'
—
o
pur

ARt

000040 THROUGH 000776 - SYSTEM SOSTWARE AND INTERRUPT VECTOR AREA
EXCEPT FOR RERDERS, PUNCHES,AND TTY VECTORS.

TO FINO QUT WHERE THE PROGRAM WRS AT THE TIME THE FAILURE OCCURRED,
RFORM THE FOLLOWING STEPS:
)

EXAMINE CONTENTS OF REGISTER b (RDDRESS 177706)
TRANSFER THE CONTENTS OF REGISTER & TO THE SR, LORD RDDRESS AND EXAMINE.
THE DRTA SHOWN IN THE DATA LIGHTS IS THE VALUE OF THE PC WHEN

THE FAILURE OCCURRED.

LOCATE IN PROGRAM LISTING THE DISPLAYED PC VALLUE.

THE INSTRUCTION THAT IMMEDIATELY PRECEDES THE ONE REFERENCED

BY THE DISPLAYED PC VALUE IS THE INSTRUCTION THAT WAS/WAS BEING
EXECUTED WHEN THE FRILURE OCCURRED.
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PAGE 9
ERROR PRINTOUTS

ERROR PRAET(E)RTg IN TH{S PROGRAM CAN BE ONE OF TWO TYPES:
R. NORM ROR PRINTOUTS
B. EXTENDED ERROR PRINTOUTS

NORMAL ERROR PRINTOUTS ARE GENERATED BY THE “ERR™ SUBROUTINE.
Tl-% RR SUEROUTH?&S CALLED BY AN "ERFOR™ STATEMENT IN THE
PR LISTING. NORMAL ERROR PRINTOUT TRKES THE FORNM:

"PXX TYYY PC 02Z2ZZZ ICNT vvvwv.”

WHERE :

PXX 1S THE NUMBER OF THE PROGRAM BEING RUN

TYYY 1S THE NUMBER OF ROUTINE WHERE FARILURE OCCURRED.

PC 022222 1S THE RDDRESS FROM WHICH THE ERROR CALLED WAS ISSUED.

ICNT vvvyv. IS NUMBER OF TIMES TEST WRS DONE WHEN FRILURE OCCURRED.
MEANINGFUL ONLY IN PRGO AND PRGIL.

RFTER THE PRINTCUT IS COMPLETED, “AE PROGRAM WILL HALT RT
COMMON ERROR HALT AT LOC 002S16 IF SRIS IS SET.

WHEN THIS TYPE OF ERROR PRINTOUT OCCURS:
R. IN THE PROGR LISTING, LOOK UP THE RDORESS REFERENCED BY PC02222Z.
B. OPPOSITE THE PC VALUE AN ERROR STATEMENT WILL BE FOUND, AND

E_N THE COMMENTS SECTION A DESCRIPTION OF THE FAILURE WiLL BE

C. AT THE BEGINNING OF THE TEST ROUTINE A DESCRIPTION OF THE TEST
WILL BE FOUND.

EXTENDED ERROR PRINTOUTS

IN RDDJTION TO THE INFORMATION TYPED BY THE NORMAL ERROR PRINTOUTS
THE EXTENDED ERROR PRINTOUTS TYPE INFORMATION THAT DESCRIBES THE TYPE
OF FRILURE. MOST EXTENDED PRINTOUTS CONCERN THEMSELVES WITH DATA
PROBLEMS. THE PRINTOUTS ARE GENERATED BY THE “ERRN™ SUBROUTINE

WHICH IS CALLED BY AN “E STATEMENT IN THE PROGRAM LISTING.

A TYPICAL PRINTOUT WOULD LOOK RS FOLLOWS:

“POS T000O PC 011350 ICNT 0C0CO. DATA ERROR S/B:0371 WRS:0071%

THE PROGRAM, TEST AND PC INFORMATION ARE THE SAME RS FOR NORMAL
ERROR PRINTOUTS, THE PC VALUE ALTHOUGH HAVING THE SAME MEANING,
IS NOT RS MEANINGFUL, SINCE THE ERRN SUBROUTINE MAY BE BEING
CALLED BY A COMMON DATA ERROR SUBROUTINE WHICH IS USED BY MORE
THAN ONE PROGRAM.
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THE IMPORTANT INFORMARTION IN AN EXTENDED ERROR PRINTOUT IS THE
“EXTENDED™ INFORMATION TYPED. SOME OF THE EXTENDED PRINTOUTS
RRE DESCRIBED BELOK:

“DRTR ERROR S/B XXXX WRS: YYYY®

DARTA RERD WITH RERDER DOES NOT AGREE WITH EXPECTED DRTA.
S/B XXXX (SHOULD BE) IS THE EXPECTED DATA. WRS YYYY IS THE

SCELh 00, JTpglie i L€ R Cati [

WILL SHOW IF THE TARPE IS PUNCHED CORRECTLY.
“RERERD ERROR. IST RERD: XXXX WARS: YYYY"

THIS ERROR PRINTOUT IS GENERATED BY PRGD TESTIY. IT INDICRTES
THAT A RERERD OF THE READER BUFFER DID NOT AGREE WITH THE
ORIGINAL DARTA READ FROM THE BUFFER.

“SYNC ERROR”

THIS PRINTOUT INDICATES THAT A PROGRAM WARS UNSUCCESSFUL IN

?YNC EP KITH TH;uEPESggLOPINRRY COUNT PARTTERN TAPE IN
PRGZ, THAT THE PROGRAM HAS NOT

RERO R SUF#ICIENT NUMBER OF ZEROES BEFORE SYNCING UP WITH

THE LERDER CHARACTER (377). IF HALTED, PRESS CONTINUE
T0 TRY QGRIN

“LERDER ERROR S/B: 377 WAS: XXXX™ OR
“LERDER ERROR S/B BETWEEN O AND 3. WRS: XXXX

ONE OR BOTH OF THESE PRINTOUTS IS GENERATED BY PRGP WHEN IN
RERDING THE LERDER THAT PRECEDES THE SPECIAL BINRRY COUNT PUNCHED
BY PRG3 THE DATA DOES NOT AGREE WITH THE EXPECTED DARTA. CHECK
EE%ERIgEIEQPE IS PUNCHED CORRECTLY. REFER TO PRGl1 AND PRG2

“MRTCH ERROR™

THIS PRINTOUT IS GENERATED BY PRGS WHEN UNSUCCESSFUL IN MATCHING
UP_THE DRTA RERD FROM THE READER WITH THE EXPECTED DATA RS
SPECIFIED BY SR. CHECK THAT THE TAPE IS THE ONE TO BE RERD AND
RESTART THE PROGRAM.

“FALSE READER INTERRUPT™ OR,
“FALSE PUNCH INTERRUPT"™

THE PROGRAM DID NOT FIND THE ERROR OR THE DONE BIT SET FOLLOWING
AN INTERRUPT. POSSIBLY NOISE COULD BE CRUSING THE PROBLEM.
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MISCELLANEOUS
TEST TQPES

THE FOLLOWING TEST TAPES ARE RELEASED WITH THIS PROGRAM:

R. MARINDEC-00-D2GN-PT SPECIAL BINARY COUNT PATTERN TEST TAPE.
B. MAINDEC-00-D2G2-PT ONES AND ZEROES TEST TRPE.

THE SPECIAL BINARRY COUNT PRTTERN TQPE IS PUNCHED WITH A PAT-
TERN CONSISTING OF THE NUMBERS 000 THROUGH 377. EACH NUMBER
IgRIEHEDIREELY FOLLOKED BY ITS ONES COHPLEHENT NUMBER.

001, 376, 002, 375, 003, 374, CO4, 373, ETC.

THE EASIEST WAY TO MAKE A SPECIAL BINARY COUNT PATTERN TEST
LOOP IS TO OVERLAP THE TAPE AT THE POINT HHERE THE CHARACTERS
377,000,000:377. APPEAR. THAT SEQUENCE OF CHARACTERS
APPEARS ' EVERY 512 CHARACTERS. THEREFORE A MINIMUM SIZE

TEST LOOP WOULD CONSIST OF S12 CHARACTERS.

SR OPTIONS

THE STANDARD SR OPTIONS ARE DESCRIBED HERE.
SRI1S - HALT ON ERROR.

SR14 - SCOPE. THIS OPTION CAUSES THE PROGRAM TO REMAIN IN THE
CURRENT TEST ROUTINE. WHEN THE OPTION IS REMOVED THE
PROGRAM PERFORMS THE TEST THE NUMBER OF TIMES SPECIFIED
BY ITS ITERATION COUNT, BEFORE GOING ON TO THE NEXT ROUTINE.

SRI3 - INHIBIT ERROR PRINT. THIS OPTION IF SET WZ.L REMOVE ALL
ERROR PRINTOUTS.

SR11 - INHIBIT ITERATION. SOME PROGRAMS CONSIST OF INDIVIDUAL
Eg TINES. FOR ERCH ROUTINE THE FUNCTION BEING
TESTED CAN TESTED A VARIABLE NUMBER OF TIMES BEFORE
THE ROUTINE IS COMPLETED. THE NUMBER OF TIMES THE TEST IS 710
BE PERFORMED IS CALLED THE ITERATION COUNT AND IT MRY DIFFER
FROM ROUTINE TO ROUTINE. SETYTING SR11 WILL CRUSE THE PROGRAM
TO PERFORM ONLY ONE ITERRTION FOR EACH ROUTINE DURING
gg%?gNTgsESHITCH IS SET. TWO POSSIBLE USES OF THIS
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FOR ONE PROGRAM PASS, THE USER MAY ELECT T0 R
THROUGH THE PROGRAM QUICKLY TO FIND OUT IF nnv FRILURES
SHOW UP xnnsnxanLv A SUCCESSFUL QUICK PRSS HOHEVE
DOES NOT GUARRANTEE THAT THE SAME PROGRAM WILL RUN ERROR-
FREE WHEN PERFORMING A NonnnL ITERATION PRSS.

B. SKIP OVER FAILING ROUTINE. WHEN A ROUTINE WITH R MULTIPLE
ITERATION COUNT HRS DETECTED A SOLID FRILURE, THE ERROR
WILL BE REPORTED MANY TIMES. TO GO ON TO THE NEXT
ROUTINE IF DESIRED, THE USER CAN INHIBIT nsmnon IT
WILL BE NECESSARY 10 SET SRil ROUTINE AND HALT, TO
CAUSE THE PROGRAM TO STOP AT END OF FAILING ROﬂTINE
OTHERWISE THE PROGRAM WILL QUICKLY RUN THROUGH THE
NEXT ROUTINE ALSO.

SR10 - HALT AT END OF CURRENT ROUTINE. PRGO AND PRGL CONSIST OF

SRS -

INDIVIDUALLY NUMBERED TEST ROUTINES. SETTING SRI0 WILL CRUSE
PROGRAM TO HALT UPON COMPLETION OF CURRENT ROUTINE.

SELECT ROUTINE. FOR PROGRAMS THAT CONSIST OF Imxvmum. TEST

ROUTINES, THE USER MAY ELECT TO RUN ONLY A SPECIFIED

ROUTINE. TO SELECT A ROUTINE SR9 MUST BE SET, AND SR?7
THROUGH SRO MUST BE SET TO THE NUMBER OF THE DESIRED

ROUTINE. THE SELECTED NUMBER MUST BE A vm.m ROUTINE NUMBER

FOR THE PROGRAM BEING RUN, OR A USER ERROR PRINTOUT WILL

OCCUR. THE PROGRAM WILL R{N THE SELECTED ROUTINE UNTIL THE

SELECT ROUTINE OPTION IS CLERRED, OR UNTIL THE SELECTED

ROUTINE NUMBER IS CHANGED. IF THE OPTION IS CLEARED

Pnocnnn WILL PROCEED TO EXECUTE THE REMAINING ROUTINES IN THE
PROGRAM. IF THE ROUTINE NUMBER IS CHANGED, THE PROGRAM

WILL EXECUTE THE NEWLY SELECTED ROUTINE.
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TESTING AT NON-STANDARD ADDRESSES AND/OR VECTORS

THIS PROGRAM CAN TEST PR611°'S ASSIGNED TO NON-STANDARD ADDRESSES.
ALL READERS MUST BE RSSIGNED CONSECUTIVE ARDDRESSES, AND ALL PUNCHES
MUST BE RSSIGNED CONSECUTIVE RDDRESSES.

R. IMMEDIARTELY RFTER LOADING THE PROGRAM CHANGE THE FOLLOWING
LOCATIONS. REFER TO PROGRAM LISTING.

LOCATION FROM STANDARD TO_NON-STANDARD
001ec0 172600 1ST RERDER CSR RDDRESS
00122 172700 1ST PUNCH CSR RDDRESS

8. IF THE TELETYPE IS ALSO AT NON STANDARD RDDRESSES, PERFORM
THE FOLLOWING CHANGES:

LOCATION FROM STANDARRD T0 NON-STANDARD

001224 177560 TTY READER CSR RDDRESS

001226 177562 TTY RERDER BUFFER RDODRESS

0812;0 177564 TTY PRINTER CSR _RODRESS

001232 177566 TTY PRINTER BUFFER RDDRESS

001234 000060 TTY READER INTERRUPT VECTOR RDDRESS
001236 000200 TTY READER PRIORITY LEVEL

001240 000064 TTY PRINTER INTERRUPT VECTOR ADDRESS
001iev2 000200 TTY PRINTER PRIORITY LEVEL

PROCEED TO USE THE PROGRAM, OR

D. USING STANDARD DUMP ROUTINES, DUMP OUT THE ENTIRE PROGRAM
IN RBSOLUTE FORMAT TO HAVE AN UPDATED GBJECT TAPE THAT
REFLECTS YOUR SYSTEM, OR

E. DUMP OUT ONLY LOCATIONS 001224 THROUGH 001242 IN ABSOLUTE
FORMAT, AND SPLICE THE TAPE 1O THE END OF THE STANDARD 08-
JECT TAPE. THIS PROCEDURE WOULD REGUIRE THAT THE SHORT LENGTH
OF TAPE BE LOADED IMMEDIATELY AFTER THE MAIN PROGRAM IS
LORDED, IN ORDER TO OVERLAY L°°“”°“§g821§3“ THROUGH CO1242.

DESCRIPTION

PRGO IS THE PAb11 READER TEST. IT CONSISTS OF 22 ROUTINES NUMBERED
FROM 00 TO 24(8). THE PROGRAM USES R SPECIAL BINARY COUNT PATTERN
TEST TRPE LOOP IN ALL ROUTINES.

ROUTINES 00 THROUGH 17 RRE BRSIC LOGIC TESTS. ROUTINES 20 THROUGH 24
ARE READER EXERCISER TESTS. IN ROUTINES 20 THROUGH 24 THE RERDER
WILL RESYNC ITSELF RFTER 3 DRTA ERRCRS HRVE OCCURRED.
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B.2 PRG1 PROGRAM DESCRIPTION

PRGL IS THE PAGI1 PUNCH TEST, IT CONSISTS OF 16 ROUTINES NUMBERED
FROM 00 TO 17(8). ROUTINES 00 THROUGM 13 ARE BASIC LOGIC TESTS.
ROUTINES 14 THROUGH 17 EXERCISE THE PUNCH USING THE FOLLOWING FORMAT:

20 BLANK CHARRACTERS

SYNC CHRRACTER RUBOUT.

MODE NUMBER (BETWEEN O AND 3)

4 BLANK CHARACTERS

512 CHARACTERS OF SPECIAL BINRRY COUNT PATTERN.

RTNIY - PUNCHES S DATR BLOCKS AT FULL SPEED.

PERC S B R

83S RTN1S - PUNCHES S DATA BLOCKS. THE SPECIAL BINARY COUNT PATTERN DATA
gg% IS PUNCHED WITH RRANDOM STALLS OF UP TO 47 MSECS. AFTER EACH CHARACTER.
838 RTN1& - FIINCHES 5 DATR BLOCKS. THE SPECIAL BINARY COUNT PRTTERN
839 DRiR_IS PUNCHED WITH RANOOM STALLS OF UP TO 47 MILL ISECONDS
g:? BETWEEN GROUPS OF CHARACTERS OF UP TO 1S CHARRACTERS.
842 RTR17 - PUNCHES 1 DATR BLOCK. THE SPECIAL BINARY COUNT PATTERN DATA
843 DATA IS PUNCHED WITH R S SECOND STALL PRECEDING ERCH 32 CHARACTER
g:g GROUP PUNCHED.
g:g B.3 PRG2 PROGRAM DESCRIPTION
848
849 PRG2 VERIFIES THE PAPER TRPE PRODUCED BY PRG1. THE

I 850 PROGRAM CONSISTS OF A SINGLE ROUTINE THRT PERFORMS THE

| ggé FOLLOWING STEPS:
853 R. LOOK FOR 10 CONSECUTIVE O CHARACTERS

| 8s4 B. LOOK FOR SYNC CHARACTER (RUBOUT)
855 C. LOOK FOR MODE s. BETWEEN O AND 3.

' 856 D. RERD 4 BLANK CHARACTERS
Bs? E. RERD 512 BINARY CHARACTERS.
ggg F. GO TO STEP A.

' 860 THE ROUTINE WILL REPORT EVERY ERROR. IT WILL NOT RESYNC
8bl ON THE SPECIAL BINARY COUNT PRTTERN, SINCE IT IS INTENDED

862 THAT EVERY ERROR CRUSED BY THE PUNCH BE REPORTED.
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PRG3 COMBINED READER-PUNCH TEST

TH&B SONTINUSHE RUNNING PROGRAM EX RC&SEE THE PUNCH AND
RERDER CONCURRENTLY, THE SPECIAL BINARY COUNT PATTERN IS USED

IN THIS PROGRAM,

R. THE PUNCH PUNCHES DATR AT FULL SPEED. WHEN THE CHARACTER COUNT
REACHES 20, THE PUNCH ROUTINE ENRBLES THE READER.

B. WHEN THE CHARACTER COUNT RERCHES 40, THE PUNCH ROUTINE WILL

STOP_PUNCHING. PUNCHING WILL NOT RESUME UNTIL THE CHARACTER

COUNT IS DECREMENTED TO 31 BY THE RERD ROUTINE.

EELEHE CHSRRCTER COUNT IS OVER 31, THE RERDER READS AT

IF _THE CHARARCTER COUNT IS 31 OR LESS THE READER WILL RERD

WITH RANDOM STRLLS BETWEEN CHARACTERS.

Ir THE _CHARACTER COUNT BECOMES O, THE RERDER STOPS RERDING

UNTIL THE COUNT CLIMBS TO 20.

F. THE RERD ROUTINE WILL RESYNC RUTOMATICALLY AFTER 3 ERRORS.

PRGY PROGRRM DESCRIPTION

mo o

PRGY WILL PUNCH_CONTINUQUSLY THE 2 CHARRACTERS WHOSE CODES ARE
SET IN THE SR. THE ROUTINE IS USED FOR GENERARTING ALL 0'S TAPE,
RLL 1'S TAPE, ONES AND ZEROES TARPE, ETC.

PRGS PROGRAM DESCRIPTION

PRGS RERDS AND CHECKS R TAPE PUNCHED WITH THE CHARACTERS WHOSE
CODES ARE SET IN THE SR. THIS ROUTINE IS USEFUL IN SETTING UP
THE RERD PHOTOCELLS AND RERD AMPLIFIER.

PRG6 PROGRAM DESCRIPTION

PRG6 WILL ENABLE THE RERDER FOR THE NUMBER OF CHARACTERS
SPECIFIED IN THE LEFT HALF OF THE SR, AND THEN IT WILL STALL
FOR THE NUMBER OF MILLISECONDS SPECIFIED IN THE RIGHT HALF OF
THE SR. THIS ROUTINE IS USEFUL IN SETTING UP THE RERDER CLOCK,
RCCELERATOR, STROBE, AND FOR CHECKING THE STOP DELRY.
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PRG? PROGRAM DESCRIPTION
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PRG7 PUNCHES THE SPECIAL BINARY COUNT PATTERN CONTINUOUSLY.
PRGIO PROGRAM DESCRIPTION

PRG10 IS A ROUTINE USED TO CHECK THE SPEED OF THE RERDER.
READER SPEED CAN BE MERSURED IN TWO WAYS:

A. COARSE. 30 SECOND TIMING. PLUS OR MINUS 10 CHARACTER ACCURACY.
B. FINE. 300 SECOND TIMING. PLUS OR MINUS 1 CHARACTER ACCURACY.

SR14 INDICRTES TO THE ROUTINE THE TIMING PERIOD THE USER IS
GOING TO USE. SR14=0 INDICARTES 30 SECOCND TIMING.

THE USER CONTROLS THE DURATION OF THE TIMING PERIOD BY USING R
SWEEP SECOND HAND WATCH OR STOP-WATCH. AT THE END OF THE
TIMING PERIOD, SRIS IS SET TO A 1 TO OBTRIN AR SPEED PRINTOUT.

PRG11 PROGRAM DESCRIPTION

PRG11 IS USED TO CHECK THE SPEED OF THE PUNCH. THE ROUTINE
USES A 60 SECOND TIMING PERIOD THAT IS CONTROLLED BY THE USER.
AT THE END OF THE TIMING PERIOD SR1S IS SET TO A | TO OBTARIN R
SPEED PRINTOUT.

PRG12 PROGRAM DESCRIPTION

PROGRAM 12 IS USED TQ TEST THE PROGRAMMABLE INIT FERTURE
ADDED TO THE PUNCH CONTROL LOGIC. THE PROGRAM PUNCHES AN
ENDLESS BINARY PATTERN, WRITING FOR THE OPERATOR TO HANG THE
PUNCH UP. THIS CAN USUALLY BE ACCOMPLISHED BY TURNING THE
CONTROL SWITCH OFF AND JIGGLING THE TAPE LOW SENSOR SWITCH
WHILE THE PUNCH IS PUNCHING. IF THE PUNCH CYCLE HAS NOT BEEN
COMPLETED, RERDY WILL REMAIN LOW AND THE PUNCH WILL HANG.

THE PROGRAM SENSES THIS CONDITION IN A WATCHDOG TIMER LOOP.
WHEN THE PROGRAM SEES THRT THE PUNCH IS HUNG, THEN IT
TIMES OUT AND HALTS.

WHEN THE OPERATOR HITS THE CONTINUE SWITCH, AN INIT PULSE IS
GENERATED BY THE PROGRAM TO RE-INIT THE PUNCH. [THIS INIT
PULSE DOES NOT EFFECT OTHER DEVICES ON THE BUS.)

UPON HITTING THE CONTINUE SWITCH,

THE PROCESS REPERTS ITSELF.

PRG13 PROGRAM DESCRIPTION
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365

966 THIS_PROGRAM_IS USED TO CHECK THE ABILITY QF THE READER
ggg LIGHT TO BE TURNED OFF UNDER PROGRAM CONTROL.

969 RASSUMING THAT THE READER LIGHT IS ON, THE STEPS PERFORMED
3;? BY THE PROGRAM ARE:

972 l. GET THE RDDRESS OF THE READER TO BE TESTED (READER
9;3 IS SELECTED VIA CONSOLE TTY RESPONSE)

975 2. CHECK SWITCH 8. IF SWITCH 8=1 THEN_ISSUE A COMMAND TO
976 TURN THE LIGHT OFF. IF SWITCH B8=0 THEN RECHECK THE
§77 SWITCH AND LOCP

g;g ON THIE STEP.

980 3. CHECK SWITCH l2.

981 IF SWi2=1 THEN GO TO STEP 1.

! Q3¢ IF SW12=0 THEN GO TO STEP 2.
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; STORED IN DECTAPE LIBle - MIKE MITCHELL 3,75
s TYPESET 11 READER-PUNCH TESTS
COPYRIGH¥1%E£E PDéGITRL EQUIPMENT CORP., MARYNARD, MASS.

-ABS
.ENRBLE AMA
LIST ME

NLIST MD, SEQ
:PRGO - READER TESt
:PRG1 - PUNCH TEST
:PRG2 - PUNCH VERIFY ROUTINE
:PRG3 ~ COMBINED READER-PUNCH TEST
'PRGY - PUNCH 2 CHARACTERS FROM GR.
pms—mmacmmamswpmsn
'PRGH - RERD X CHARS, STALL Y MSECS.
:PRG? - PUNCH SPECIAL exnnnv COUNT PATTERN TAPE.
:PRG1D - READER SPEED PRINT ROUTINE.
'PRG1] - PUNCH spseo PRINT ROUTINE.
sPRGI2 - PUNCH INIT TEST
PRGIB - READER LIGHT TEST.

SR 1S - HALT-ON-ERROR.
s8R 14 - SCOPE,

:8R 13 - INHIBIT ERROR_PRINT,

:SR 11 - INHIBIT ITERATION.

;SR 10 - HALT AT END OF CURRENT ROUTINE.

;SR 9 - SELECT ROUTINE,

i8R B8 - TURN RERDER LIGHT OFF (PRG13 ONLY)

:6R 7 THROUGH SR O - NUMBER OF ROUTINE TO BE SELECTED.

;PAB11 ADDRESSES:

SPUNCH. o vvonnenns ?772776-772700
tREADER. .+ @ nvvnrnns 772676-772600
$ ROR0--===== 172600
i — 172604
:ROR2-~---- 172610
i IR—— 172614
; -
éﬁff s UNRSSIGNED TRAP
MACHER: REET :SP OVERFLOW, BUS ERROR TRAP
ﬁﬁfr sRESERVED INSTRUCTION TRAP
TRCY:  SVGS s TRRCE TRAP
PRTY?
I0TV:  RSSS :TRAP TO CALL I0X
PRTY?
+2 :POWER FAIL TRAP
HALT

EMTV:  EMTINT ;EMT TRAP
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PRTY?
.42 ; TRAP TRAP. SIMILAR TG EMT.
RTI SEXIT TRAP CALL.

. =40
s LOCATIONS 40 THRQUGH 776 ARE FILLED WITH .42 AND HALT.
LNLIST ME

LIST  ME

s EQUATE STATEMENTS
SR=177570
PSW=177776
SPBOT=1200
NOP=2M0
OPEN=0
MQNURL BITIS

TRPV:

———
—
£u

6=100
5=40
Y=20
3=10
c=

€D 10 00 10 000 00 10 00 00 00 00 (0 0
—4 — 4§ b — —4 4

Sl Bl B ) Pl B B el D) el ) Dt B Dy

PC=%?
PUSH=005746
PUSH2=024646
POPSP=005726
gOPSPEsﬂsEGEB

PRTY6=300
PRTYS=240
PRTY4=200
PRTY3=140
PRTY2=100
PRTY1=M0
PRTYD=0
BELL=007
POTLST=-1]
PiTLST=-
TLAST=-1
TRC=3
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300040 1=40
80000 Ba1T1g
820088 C:B%TB
000100 JIE=EITE
00000C EMTX=0
300003 SAVES=3
00C004 RST5S=4
0:8:0.3,7°0 .=60
02450 KBSVC :KEYBORRD VECTOR SETUP.
000340 PRTY? :STATUS UPON KEYBORRD INTERRUPT.
000200 .=200
800137 DQINED JMP STARY :GO TO START OF PROGRAM.
001000 =1000
000240
000240 NOP
00S037 00l12S2 CLR INITD RESET INIT SWITCH.
000137 00!+58] JMP STRRT GO TO STRRT OF PROGRAM.
001200 .=1200
000000 PRS: OPEN :READER CSR
00000 PRB: OPEN RERDER BUFFER
000000 PPS: OPEN sPUNCH CSa
000000 PPB: OPEN :PUNCH BUFFER
0000C0 RDRVTR: OPtN RERDER INTERRUPT VECTOR
000220 RORLVL: PRIYY RERDER PRIORITY LEVEL
PCHVTR: OPEN PUNCH INTERRUPT VECTOR
000200 PCHLVL: PRTYY :PUNCH PRIORITY LEVEL
220 172600 FSTRDR: 172600 +ADDR OF 1ST READER.
eee 172700 FSTPCH: 172700 ﬂDDR OF IST PUNCH.
224 177560 TKS: 177550 :LSR CSR
b 177562 TKB 177562 :LSR BUFFER
001230 177564 TPS: 177564 :LSP CSR
201232 177566 TPB: 177566 LSP BUFFE
001234 000060 TKVTR: 60 LSR INTERRLPT VECTOR
001236 000200 TKLVL: PRTYY :LSR PRIORITY LEVEL
0012490 000064 TPVIR: &M LSP INTERRUPT VECTOR
242 0O0Ce00 TPLVL: PRTYY LSP PRIORITY LEVEL
001244 000000 FSTVCY: OFEN
000009 RORLIM: OPEN
000000 PCHLIN: OPEN
000000 INITD: OPEN
000000 PRGNUM: OPEN s CONTRINS CURRENT PROGRAMS
000000 KSTART: OPEN CURRENT PROGRRM STRRY RDDRESS.
000000 CURTST: OPEN CONTRINS RDDR OF CURRENT TEST.
% RTNNO: OPEN CONTRINS CURRENT TEST 8.
NXTST: OPEN CONTRINS RODR OF NEXT TEST.
000000 ICNT:  OPEN
000000 ICTR: OPEN CONTQI CURRENY ITERATION COUNT
000000 SCOPTR: OPEN CONTRI CURRENT SCOPE POINTER.
000000 PRGID: OPEN CONTRINS PROGRRM INDICRTORS
00Se4 PRGTRB: PRGO PRGO STRART ADDRESS
006656 PRGI PRGI START RDDRESS
010146 PRG2 PRGE STRART ADDRESS
010S30 PRG3 PRG3 START ADORESS
011302 PRGY PRG“ START ADDRESS
011354 PRGS PRGS START RDDRESS
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PRGE RGE START ADDRESS
PRG? P G7 START RCDRESS
PRGIO PRGIO STRART RDLORESS
PRGI* PRGII STRRT RDDORESS

+OPERRTOR INTERVENTION TESTS:
PRGI12 :PUNCH TEST (OPR INTV.)
PRGL3 RERDER LIGH TFST

(OPR INTV REGD.)

ERRT: CPEN

RCNT:  OPEN ;CHRRACTER COUNT

PCHOUT: OPEN

CRBUF: OPEN +HOLDS ONE CHARRCTER FROM RERCER.

CHRl:  OPEN

CHRZ: OPEN

CHR3: OPEN

ERCTR: OPEN

PCHMSK: OPEN

RDRMSK: OPEN

CTRA:  OPEN

CTRS OPEN

CTRC OPEN

CTRC: OPEN

FPC: WPEN
NLIST MC

EMTTAB:
CHAINN :POINTER FOR EMT CALL SCOPE
SRSETT POINTLR FOR EMT CALL SRESET
Sv03 POINTER FOR EMT CALL SAV03
RSO3 POINTER FOR EMT CALL RSTO3
SvosS POINTER FOR EMT CRLL SAV0S
RSOS POINTER FOR EMT CALL RSTDS
Sv0ssS ,POINTER FOR EMT CALL SAVOSS
RSOSS ;POINTER FOR EMT CALL RST0SS
TYP ;POINTER FOR EMT CALL TYPE
TYPS ;POINTER FOR EMT CALL TYPES
STARL +POINTER FOR EMT CALL STALL
STPTRV ;POINTER FOR EMT CALL STRDRVY
STPTPV ;POINTER FOR EMT CALL STPCHV
ERR POINTE FOR EMT CALL ERROR
ERRN ,POINT,R FOR EMT CALL ERRORN
ORCNVYV ; POINTER FOR EMT CALL ORCNV
BDCNVV ;POINTER FOR EMT CALL BOCNV
RNGEN ;POINTER FOR EMT CALL RNDNUM

; POINTER F CALL INRND
BMOVV :POINTER FOR EMT CALL BMOVE
CHLT ;POINTER FOR EMT CALL CHALTY
EHLY POINTER FOR EMT CALL EHALT
INB INH POINIER FOR EMY CALL INBIN
GTBINR PUIN- ck FOR SMT CALL GETBNR
GTBINP POINTER FOR EMT CALL GETBNP
Dt{gT Me POINTER FOR EMT CRLL DELAY
001200 START: MOV $SPBOT,R6 sSET BOTTOM OF SP STACK.
001252 787 INITD SEE IF PROGRAM IS INITIRLIZED.

BNE STRTA BR IF YES.
TYPE TYPE TITLE.
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00I4eN 012712 PuTI’

14 04 E§

IC] 12 nsv R
001472 14001

B e clow
88 558 ﬁxagg; 177870 00l244 MOV
uoisclls ulmu TYPESR
38
iﬁlgxg 8:3887 ?ﬁba
001518 177777 -]
001516 104024 CHALT
001520 113737 177570 001246 MOVB
001526 104011 TYPES
001530 013060 SELPCH
001532 014001 IM23
0OISN 177777 -1
001536 104024 CHALT
00I1S40 113737 177570 001250 MOVB
001546 012737 177777 (00l2S2 MOV
001554 104010 TYPE
001556 012753 RUNINS
001S60 24024 CHALT
001562 000776 BR
D01S6N 012737 000340 177776 STRTA: MOV
001S72 008737 0DOSI3M JSR
001576 013700 177570 MOV
001602 042700 177760 BIC
001606 020027 000013 CHP
001612 101404 BLOS
DO16IN 104010 TYPE
001616 012601 cMe
00i620 104024 CHALT
0Ci1622 000760 BR
001624 010037 DO1254 STRTB: MOV
001630 006300 RSL
001632 .04001 SRESET
0016 (00170 001276 IeP
001640 104011 SRSET: T(PES
01642 (loeyd RSETSR
001644 014001 IM23
0016M6 177777 -1
001650 104024 CHALT
001652 013737 001256 001264 GETROY: MOV
001660 012737 000340 177776 GTRDYX: MOV
001666 012706 001200 MOV
001672 104001 SRESET
001674 004737 002076 GTRDYAR: JSR
001700 032737 001000 177570 GTROYB: BIT
001706 001002 BNE
001710 000177 1773 GORUN: JMP
001714 013700 177570 GTRDYC: MOV
001720 042700 177600 BIC
NCi7ed 123700 001262 CHPB
001730 001767 BEQ
001732 022737 177777 001264 GTRDYD: CMP

DO3

SR,FSTVCT

SR, RORLIM

SR, PCHLINM
s-1, INITD

-2
cPRTY? PSK
PC, CLMIP
SR’R0
8177760, RO

RO, 813
STRTB

STRTA
RO, PRGNUM
RO

SPRGTARB(D)

KSTART,NXTST
8PRTY?Z, PSK
#SPBOT,RE

R7,FORWD
88119 SR
GTROYE
acunrsr

nmsoo RO
RTNNO, RO
GORUN’
#-1,NXTST

; TYPE INSTRUCTIONS TG SET ROR O VECTOR.

; SAVE RORO VECTOR.
s TYPE INSTRUCTIONS TO SET & OF RERDERS.

;SRVE 8 OF READERS.
s TYFE INSTRUCTIONS TO SET 8 OF PUNCHES.

;SAVE & OF PUNCHES.
s INITIRLIZATION COMPLETE.
:RESTART MESSAGE.

;SET PRIORITY 7.
:GO_DO_CLEAN-UP.
:GET PROGRAM NUMBER.

BgL§D sggGRRH NUMBER?
: TYPE INCORRECT PROGRAM MESSAGE.

; TRY_RGAIN.
;SAVE PROGRAM NUMBER.
:RO_TIMES 2.
SYSTE RESET.

:G0_TO SELECTED PROGRAM.
s TYPE SR OPTION MESSAGE.

;COMMON HALT.

:ADDR_OF 15T ROUTINE TO NXTST
:SET PRIORITY

:SET BOTTOM OF STQCK

ISSUE RESET.

;ROLL FORWARD TO “NEXT"™ ROUTINE

tCHECK SELECT ROUTINE SWIT
BRQSBn IfF SEL;CT ROUL&NE SNITCH IS SET.

: (SR) T0 RO

s MASK UNDESIRED BITS

: COMPARE RTNNO TO (RO)

:BR IF ROUTINE FOUND.

tNO. CHECK FOR LRST ROUTINE.
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001740 001355
001742 104010
001744 QOlebey
0C1746 104024
001750 000740
0017S2 012706 001200
001756 3J0Se37 00l
001762 001002
001764 00S137 00126&
001770 032737 0ONOOOO
001776 001402
002000 000177 177266
002004 032737 0O40CO
002012 001003
002014 00S337 001270
002020 001367
002022 032737 002000
002030 001403
002032 013700 001262
002036 000000
002040 032737 001000
00204 001301
002050 022737 177777
002056 001300
002060 104017
002062 001254
002064 012571
002066 000002
002070 104010
002072 012566
002074 000666
002076 013705 001264
002102 012537 001262
002106 012537 001264
0Xell2 012537 001270
002116 012537 001272
002i22 010537 001260
002126 012737 000001
002134 000207
002136 010046
002140 016600 000002
002144 (.4000
00214 006300
002150 016000 171364
002154 000200
0021S6 012666 177766
002162 0i266b 177766
002166 012737
002174 00041S
002176 0312737 J0U240
NN2204 000403
002206 012737 000002

177570

177570

177570

177570
00let4

001266

007242

002242

002242

EO3

12:14 PAGE 30

BNE GTRDYA :BRANCH IF NOT LAST ROUTINE.
E;gs : TYPE INCORRECT RTN SELECTED.
CHALT s COMMON HALT.
BR GETRDY :START OVER.
CHAINN: MOV $SPBOT, RE *RESTORE STACK.
INC ICNT : INCREMENT ITERATION COUNT.
BNE CHNAC 'BR IF RESULT NOT 0.
CoM TCNT :RESULT 0, RESET ICNT TO -1.
CHNAC: BIT  #BITI4,SR :CHECK FOR SCOPE OPTION.
8EQ CHNA ‘BRANCH IF SCOPE SW NOT SET.
CHNAB: JMP 3SCOPTR sRETURN TO ROUTINE,
CHNR:  BIT 8BIT11,5R sTEST INWIBIT ITERQTION SWITCH
BNE CHNAR :BRANCH IF INWIBIT ITERATION SW SET.
DEC ICTR *DECREMENT ITERATION COUNT.
BNE CHNAB *BRANCH IF COUNT NOT 0.
CHNAR: BIT $8I710, SR ROUTINE END HALT SW SET? (SR1D)
BEQ CHNE : H IF NOT SET.
MOV RTNNO, RO s TEST 8 TO RO.
HALT ROUTINE END HALT. TEST 8 IN LIGHTS.
CHNB: BIT 88179, SR s CHECK SELECT ROUTINE SWITCH
BNE GETRDY *BRANCH IF SELECT RTN SW SET
CHP -1, NXTST 'LAST TEST?
BNE GTROYX BRANCH IF NOY LAST YEST.
OACNV : CONVERT PROGRAM NUMBER TO ASCII.
PRGNUM
gpu
TYPE : TYPE PROGRRM END BFLL.
APGEND
BR GETRDY GO REPERT PROGRAM,
FORWD: MOV NXTST, RS :RDDR OF NEXT ROUTINE TO RS.
MOV (5)+,RTNNO :GET NEXT ROUTINE NUMBER.
MOV (5)+. NXTST :CET OF NEXT "NEXT™ ROUTINE.
MOV (5)+. ICTR :GET ITERATION COUNT.
MOV (5)+.SCOPTR :GET SCOPE LOOP ENTRY POINTER.
FORWOR: MOV RS, CURTST ‘ADOR OF NOW CURRENT TEST 10 CURTST.
MOV 81, ICNT +PRESET ICNT T0 1.
RTS R? EXIT FORMD SUBROUTINE.
-EMT INTERPRETER ROUTINE.
EMTINT: MOV RD,-(6) : PUSH RO.
MOV 2(8),R) :GET EMT PC.
MOV =(CJ RO 'GET EMT CALL.
ASL :TIMES 2.
EMTTRB-10000(0), R0 ;FORM ENT ROUTINE ADDR.
RTS RO GO TO EMT ROUTINE; RESTORE RO.
.SAVE REGS O TG 3 SUBROUTINE.
&v03:  Mov (£3+,-10.(B)  ;MOVE PC UPSTACK.
MOV (6)+,-10.(6)  :MOVE STATUS UPSTACK.
MOV $RT1 . SV0SC
BR SV0SB
-SUE TO SAVE REGS 0 TO 5 AND PLACE EMT PC IN RS.
§v0SS: MOV #NOP, Sv0SC
BR SYOSA
.SUB TO SAVE REGS 0 T0 .
§v0S: MOV 8RTI,SvOSC
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177762 SVOSA: MoV (B)+,-14. (B) :MOVE PC AND PSl UPSTACK.
177762 MOV (5)4 -14. ()
MOV -le)
MOV nq -( )
SVOSB: MOV R3. -(B)
MOV R2,~(6)
MOV Rl -(6)
MOV RO, ~(6)
FUSHE
SV0SC: RTI :RTI OR NOP,
000020 MOV 16. (6),R5 ‘EMT PC TO RS.
MOV RS RY
TST -4
RT} <EXIT.
hgssronz nggao T0 3 SUBROUTINE
MOV (b)+,RO RESTORE REGS O TO M.
MOV (6)+,R]
MOV (6)+.R2
MOV (6)+.R3
177766 MOV -10.16),-(B) :MOVE PC AND PSW DOWN STACK.
177766 ngg -10.(6),~(6"
-SUB TO SET RS m EMT PC AND RESTORE REGS 0 T0S.
000020 RSOSS: MOV 16. (B) :SET EMT PC TO RS CONTENTS.
-SUB 70 RESTORE RE¢S 0 70 S.
RS0S:  POPSP2
MOV (6)+,R0
MOV (6)+.R1
MOV (B)+.R2
MOV (6)+,R3
MOV (b)+.RY
MGV (6)+.RS
177762 MOV -14.18),-(B) :MOVE PC AND PSW DOWNSTARCK.
177762 MOV -14.(6) - (B)
RTI EXIT.
177772 SVSS: MOV (B)+,-b(b) :PC AND PSW UPSTACK.
177772 MOV (6)+. -B(B)
MOV RS,-16) -SAVE RS.
MOV R4, -(B) :SAVE RY.
PUSH2
000C10 MOV 8.(k),RS :EMT PC TQ RS.
MOV RS, RY :EMT PC TG RY.
ST -(%)
RTI :EXIT EMT SUB.
000010 RSSS: MOV RS, 8. (6) :RS TO EMT PC.
POPSP2
MOV (6)+,RY -RESTORE RN.
MOV (6)+ RS *RESTORE RS,
177772 MOV -6(b),-(b)
177772 gog -6(6) . -(B)
gsounne 5£°0§55”E RESET AMND ennet.e xsveomo INTERRUPTS.
'?
052525 :DATR TO RO.

MOV
coM

FO3

#525¢5, RO
RO i COMPLEMENT (RD).
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002422
002426
30

002650
Goeese

010037

000005
04005
737
001403

002416

0000Q4e
000100

176552
000200
000003

000042

177570

000406

030240
001362

002654
000002

01476}

020000 177570 ERRNA:

176556

000000
002454
002454

002656
002656

002654

002654

GO3

14 PAGE 32
MOV 80, SRSETT+Y
RESFY
RSTOS
15T 42
BEQ SRSETA
g* $BIT6,TKS
SRSETA:
- KEYBOARD senvrce ROUTINE
KBSVC: MOV 3TK
BIC lBIT? KBSVC+H
CHP 83, KBSVC+Y
BEQ 44
RTI
MOV Js42, PC
. COMMON HALT ROUTINE'
CHLT:  SAVOSS
MOV RY,RO
HALT
RSTDSS

EHL

EHLTR:

ERR:
ERRN:

RTI
CONDITIONQL ERROR HALT ROUTINE.
TST SR

BPL EHLTA
HALT

RTI
MOV
BR

MOV

oqoglsnana
#NOP . ERRNB
RY, FAC

RS,ERRB
82, ERRB

5
KOV SEMO, ERRB

BIT
BNE
TYPE

881713, 5R
ERRNB

; (RD) TO SRSETT+Y.
:RESET. RO IS DISPLAYED.

EOGDED SROH DECTAPE?

ENR?LE KEYBOARD INTERRUPTS.
;RERD_KEYBOARD BUFFER

:CLEAR PARITY BIT.

:1S IT CTRL C?

Bg IE }ES

tEXIT TO DECTAPE MONITOR.

; DEVELOP RDDR OF CALLER.

iHALT CALL ADDR IN DATA LIGTHS.
;EXIT.

; CHECK FOR HALT ON ERROR.
ESENCH IF NO HALT DESIRED.

: IN_DATA_LIGHTS.
:SET UP FOR SINGLE MESSAGE.

;SET UP FOR MULTIPLE MESSAGES.
:CONVERT CALL ADDR OF SUB CALLING.

; SAVE REG S5S
: DETERMINE CALLING ADDR.

; CONVERT CALLING RDDR TO ASCII.

; CONVERT PROGRAM 8 TO ASCII.

; CONVERT TEST & TO ASCII.

; CONVERT ICNT TO DECIMAL ASCII.

; TYPE ERR _HERDER HSG IF NOT INHIBITED.
: INHIBIT ERR PRINT

:BR TO INHIBIT.

s TYPE MSG.
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00265

000000
000000
012537
022737

001363
104025

&

104006
112001

e

=B ges-aeey
e

3

2

ERRB:  OPEN DESIRED MSG ADDR GOES HERE.
ERRNB: OPEN 406
002654 MOV (5)+. ERRB GET noon OF NEXT MSG.
177777 002654 CMP s-1,ERRB : TERMINATOR?
BNE ERRANA :GO TYPE IF NOT TERMINATOR,
ERRNC: EHALT :END OF MSGS. HALT IF REGUIRED.

RSTSS

t

RESTORE REG SS.

RTI tEXIT EMT
suanourénsorg OUTPUT RSCII MESSAGE ON TELETYPE PRINTER.

MOV (5)+,R0 - ADDRESS OF nfssncs 10 RO.
TYPR: MOVB  (Ds+.RI 'GET CHARACTE
000100 CMP8  #100.RI : CHECY ron“a“cunnncrea
BNE TYPC’ :BRANCH IF NOT*3~.
RSTOSS
RTI ; TERMINATOR CHAR. DONE. EXIT.
000045 TYPC: CMPB  #4S.R!l : CHECK FOR™%
BEQ TyPt : BRANCH IF“/"
002736 gga gngvpo :TYPE CHAR IN Rl
176270 TYPD: MOVB  Rl,JTPB :OUTPUT CHARACTER TO PRINTER
176262 53[3 args ‘WAIT FOR DONE FLAG.
RTS R? EXIT
000015 TYPF: MOVB  #15.Rl novs CARRIAGE RETURN CODE TO R!
002736 JSR R7: tyPD :GO TYPE CHAR.
000012 TYP5: MOVB  812,.Rl :MOVE LF CODE TO RI.
002736 gga ¥7szP° :GO TYPE CHAR.
1gggaouréncsgo OUTPUT A SERIES OF ASCII MESSAGES ON TELETYPE PRINTER
003020 MOV (5)+. TYPSB :ADDR OF MESSAGE TO TYPSB.
177777 003020 CMP s-1, tyPsB :CHECK FOR TERMINATOR
52555 TYPSA :BRANCH IF NOT TERMINATOR.
RTI s TERMINATOR, EXIT
TYPSA: TYPE :CALL ON TYP SUB TO TYPE MESSAGE
TYPSB: OPEN :ADORESS OF MESSAGE GOES HERE
B8R YPS+2 G0 PROCESS NEXT MESSAGE
suenour:ns 10 DELRY n SPECIFIED NUMBER or HILLISECONOS
003064 OLYN .TET
000002 noo oe ls) :SET UP EXIT PC.
SAV03 : GAVE REGS
000022 MOV aDLCNT, RO :DELAY COUNT TO RO.
BEQ DLYCN BR IF 0.
000303 DLYAN: MOV #303,R1 1 MSEC COUNT T0 RI.
DLYBN: DEC Rl oecnznenr 1 MSEC COUNT.
BNE DLYBN :BR IF NOT 0.
DEC RO * DECREMENT DELRY COUNT.
8NE DLYAN *BR IF NOT DONE DELAYING.
DLYCN: RSTO3
RTI SEXIT.
DLCNT: OPEN
DLCTR:

OPEN
: SUBROUTINE TO INITIQLIZE BINARY COUNT PARTTERNS

177777 003136 INBINN: MOV

#-1,RIND ;SET ALL VARIABLES
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003076 013737 003135 003140 MOV RIND,PIND
003104 013737 003136 003142 MOV RIND.PTO
003112 013737 003136 00314 MOV RIND PT1
83 81 737 003136 003146 MOV RIND RTO
3126 013737 0C3138 003150 MOV RIND.RTI
003134 000002 RT] EXIT.
833133 500000 RIND:  OPEN
140 (000000 PIND:  OPEN
003142 000000 PT0: OPEN
003144 000000 PTi:  OPEN
00314 00C00C RT0:  OPEN
003150 000000 RTi:  OPEN
003152 000000 BINR:  QPEN
003154 00G000 BINP:  OPEN
“SPECIAL BINARY counr pnrrenn SUBROUTINE (PUNCH)
003156 013737 003142 003144 GTBINP: MOV PT0,P :PREVIOUS BIN CHAR TO PT!
003164 00S137 003144 COM P71’
003170 005137 003140 CoM PIND
003174 oolog; BNE s
003176 005237 003144 INC
002202 0M3737 00134 003144 BIC PCHHSK P11
003210 013737 003144 003142 MOV PT1,PTH :SAVE BIN CHAR IN PTO
003216 013737 003144 003154 MOV PT1.BINP :BIN CHAR TO BINP.
ooaagg 013737 003144 001332 nog PT1.PCHOUT .
] m32
SPECIRL sxnnnv COUNT PATTERN suénoutxne (READER)
0032M 013737 00314 003150 GTBINR RYO,RT1 :PREVIOUS BIN CHAR TO RTI.
003242 005137 003150 con RT1’
DO3246 005137 003136 COM RIND
003252 001002 BNE . +6
003254 005237 003150 INC RTI
| 003260 OM3737 001350 003150 BIC RDRHSK RT1
003266 013737 003150 003146 MOV RT1,RTH :SAVE BIN cnnn IN RTO.
003274 013737 003150 003152 MOV RT1.BINR ,an CHARR TO BINR
. 003302 RTI EXIT.
.EMT SUB TO CONVERT OCTAL TO nsctx
| 003304 104006 OACNVV: SAVOSS ; SAVE REGS.
003306 013500 MOV 3(5)+.RO :GET OCTAL VRLUE.
003310 012501 MOV (5)+,R] :GET DESTINATION ADDR.
003312 012502 MOV (5)+ R2 :GET CONVERT COUNT.
003314 060201 ADD R2,Ri :DEVELOP ADDR TO STORE 1ST CHAR.
003316 010003 ORCNVR: MOV RO’R3
003320 0M2703 177770 BIC 8177770,R3 : ISOLATE LEAST SIGNIFICANT DIGIT.
003324 062703 000060 ADD #60,R3 : CONVERT DIGIT 70 ARSCII.
003330 110341 MOVB  R3,-(1) *STORE ASCII CHARACTER.
003332 042700 000007 BIC 87.RO
003336 006000 ROR RQ’
003340 006000 ROR RO
003342 006000 ROR RO
003344 005302 DEC R2 :DONE ALL DIGITS?
003346 001363 BNE ORCNVA :BRANCH IF NOT DONE.
003350 104007 RSTOSS *RESTORE REGS.
003352 000002 RTI :DONE. EXIT.
.EMT SUB TO MOVE VARIABLE MNUMBER'OF BYTES.
003354 104006 BMOVV: SAVDSS

; SRVE REGS,
003356 012501 MOV (S5)+,Rl : GET“FROM™ADDRESS
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003360 012502 MOV (5)4+,R2 s GET"TO"ADDRESS
003362 012503 MOV (5)+ R3 ' GET COUNT
003364 112122 BMOVR: MOVB  (1)+.(2)+ *MOVE BYTE
003366 005303 DEC R3 : DECREMENT COUNT
003270 001378 BNE BMOVA :BRANCH IF NOT DONE.
ﬁiggra &8*807 R§ross :RESTORE REGS.
803374  50C302 RYI :DONE. EXIT.
-EMT SUB TO CONVERT BINARY TO DECIMAL ASCII.

803353 604088 BOCNVV: SAVDSS ;gnve ngg.
034 12700 0035852 MOV #DECVAL , RO :8ET UP ADDR TO STORE DECIMAL RSCII IN RO
003404 01350} MOV 3(S)+ Rl :BINRRY VALUE TO RI.
003406 012537 003462 MOV (5)+,BDCNVC :DESTINRTION ADDR TO BOCNVC.
003412 012537 003464 MOV (5)+. BDCNVD :CHAR COUNT TO BDCNVD.
003416 012702 003540 MOV $ADTENP R2 RDDR OF TEN PCWER STRING TO R2.
003422 012737 00000S 003532 MOV 95, CNVC IR SET UP FOR 5 POWER CONVERSIONS.
003430 012237 003536 8DCNVA: MOV (23+, TENPUR :MOVE POWER OF TEN VALUE TO TENPWR.
003434 004737 003472 JSR R7, SUBTEN : PERFORM CONVERSION
003440 005337 003532 DEC CNVCTR *DONE 5 CONYERSIONS?
093444 001371 BNE BOCNVA *BRANCH IF NOT YET 5.
003446 163700 003464 SUB BOCNVD, RO
003452 010037 003460 MOV RO, BOCAVB
003456 104023 BMOVE

000000 BOCNVB: OPEN
003462 000000 BOCNVC: OPEN
003464 000000 BOCNVD: OPEN
003466 104007 RSTOSS :RESTORE REGS.
003470 ggggg; RTI ' YES, EXIT,
00472 003534 SUBTEN: CLR DIGIT ' CLEAR DIGiT
003476 163701 003536 SUBTNR: SUB TENPWR, R1 :SUBTRRCT TEN POWER FROM BINARY VALUE.
003502 103403 BCS SUBTNB :BRANCH IF UNSUCCESSFUL SUBTRACTION.
003504 005237 003534 INC DIGIT
003510 000772 B8R SUBTNA
003512 0637001 003536 SUBTNB: ADD TENPWR, R1 :RESTORE SUBTRRCTED VALLE.
003516 062737 000060 003534 AOD #60,DIG1T :CONVERT (DIGIT) TO RSCII
003524 113720 003S34 Move  DIGIT,(D)+ :MOVE RSCII CHAR TO DECVAL FIELD.
003530 000207 RTS R7 -EXIT.
003532 000000 CNVCTR: OPEN
003534 000000 DIGIT: OPEN
003536 (000000 TENPWR: OPEN
003X40 023420 RDTENP: 10000.
003542 001750 1000.
003544 000144 100.
003546 000012 10.
003550 00000] 1
003552 040 040 040 DECVAL: .BYTE 040,040, 040,040,040,040
003555 040 040 040

. -EMT RANDOM NUMBER GENERATOR. NUMBER IS STORED AT LOC AFTER SUB CALL.
003560 104006 ANGEN: SAVOSS
093562 013700 003632 MOV RP1,R0
003566 006100 ROL RO
003570 006100 ROL RO

063700 003634 ADD RP2,RO
003576 010037 003632 MOV RO, RP1
003602 006100 ROL RO
003604 006100 ROL RO
003606 063700 003634 ADD RP2,R0
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gHE R
003616 010037
$e8 tis
003630 0000Ce

003632 301233
003634 007622

02737
012737
000C02

00363t
003644
003652

| 003654

003660
003662
003664
| 003670
! 003672
003674
l 003676
| 003702

135277
104031
000014
105777
100411
104031

000022
105777
100404
104016
015337

000760
00s777
100401
000207

004737
000751
104016

J4=-NOv-76

le: 1l

003634
00363e

001e33
007622

175320

178310

175276

175260

003732

000101
177776

072480

003632
003634

003764

004014

175142
0041S0

12:14 PRGE 36

RUL
ROL
MOV

MOV
RSTOSS

RT]
RP1:
RFe:

}NRNON: MOV
nov

ARERD:

1233
7622
{ENMT SUB TO INITIRLIZE RQNDOM NUMBER GENERATOR.

DELRY
ie.
1S71B

BMI

DELRY
1STB

BMI

ERRORN

EmM?
-1

BR

1ST
BMI
RTS
JSR

RRDB:

ARDC:

TSMe:
SM]
1M6
-1
RTS

-ROUTINE T0

STPTRV: MOV

ADD

MOV
MOV
MOV
RTI
.ROUTINE TO
STPTPV: MOV

ADD

MOV
MOV
HOV

STPRA:

STPPA:

BREAD:

BR
ERRORN

SET

SET

BREQDB

8IS
CLR
MoV

KO3

RO

RO

RO, RP2
RPL, (S)+

$1233,R
87622, RP?

RTI
:ROUTINE TO FETCH R CHARACTER
INCB dPRS

aPRS
RRDB

aPRS
RROB

ARERD
9PRS
ARDC

%7

%7 . TSM2
AREAD

;STORE # AT LOC AFTER SUB CALL.
EXIT.

EXIT,

;READER ENRBLE.

sMAIT 12 MSECS FOR READER DONE.

;OONE SET?

:BR_IF YES.

:MAIT ADDT’L 1B MSECS.
;RERDER DONE NOW?

;BR_IF YES.
;ERROR. NO READER RESPONSE.

; TRY AGAIN.
:ERROR BIT SET?
38 IF YES

EXIT.
;EPEQRE?DER ERROR MESSAGE.
; TYPE RERDER ERROR MESSAGE.

%7 ;EXIT
READER INTERRUPT' VECTOR AND PRIORITY

3(b), STPRA+2
82,376
RDAVTR, %1
s0PEN, [ 1)+
RORLVL, (1)+

;MOVE VECTOR RDOR TO STPRA+2
:SET UP EXIT

;SET VECTOR RDDRESS
:SET PRIORITY
(EXIT

PUNCH INTERRUPT VECTOR AND PRIORITY.

a(6),STPPA+2
82,376
PCHVTR, %1
SOPEN l1)+
PCHLVL, (1)+

$101,9PRS
PSW

#30000. ,BRCTR

; MOVE VECTOR RODR TO STPPAR+2
:SET UP EXIT

; SET VECTOR ADDRESS.
SET PRIORITY

T RERDER VECTOR
; TO BRERDB
ENRBLE PTR AND PTRI.
sGET UP PRTYO,
: DELAY RPPROX 150 MSECS.

XI1T
SUBROUT%NE TO RERD CHARACTER FRngRERDER USING INTERRUPT.
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004050
0040SY

Q4056

Q4362
004CeY
004066
0Q4070
004072
004076
004104
004106
004110
004116
004122
oo4124
004130
004132
004136
004140
04142
004144
004146
004150

004152
004154
004156
004164
004166
004174
004176
004200
004202

004204
004206
004210
004216
004220
004226
004230
004232

004234
004236

004266

005337
001375
0858??
10401€

015337

104021
000000
043737
001405
013737
104031
000000
000002
000000

015101
000004

004150
175116

175102
175100

000340
175088
003732

175042

004202
004154

004230
004206

003152

C01334

177776

004154
004176

004206
004232

001334

LO3

J4-NOv-76  l2:14 PRGE 37

ggg BRCTR
CLR aPRs :CLEGR PTRI ENABLE.
ERRORN : TYPE NO PTR RESPONSE
EM? * MESSAGE
BR BREAD s TRY AGAIN
BREADA: CLR a°RS : CLEAR REQDER CSR.
M3V 9PRB, CRBUF :CHAR READ TO CRBUF.
RTS %7 'EXIT SUBROUTINE.
BREADB: POPSP2 *RESTORE STACK.
MOV 8PRTYZ, PSW :SET UP PRTY?.
15T JPRS tTEST FOR ERROR.
BPL BREADC :BRANCH IF NO ERROR.
JSR PC, TSM2 ;
BR BREAD
BRERDC: ISTB  @PRS :TEST FOR DONE BIT,
BMI BREADA *BRANCH IF DONE BIT SET.
ERRORN ' ERROR.FALSE RERDER INTERRUPT.
ETID
BR BREAD
BRCTR:

OPEN
; SUBROUTINE TO STALL A RANDOM NUMBER OF MILLISECONDS. MAXIMUM STALL

:DETERMINED BY CONTENTS OF LOC STLMSK.

&TAL:  RNDNUM :GET RANDOM NUMBER.
STLA:  OPEN *NUMBER GOES HERE.
BIC STLMSK, STLA +APPLY STALL MASK.
BEQ STALB :BRANCH IF RESULT IS O.
MOV STLA, STALA
DELAY : DELAY
STALA: OPEN :DELAY COUNT
STRLB: RTI *DONE. EXIT.
STLMSK: OPE :STALL MASK.

OPEN
EUBROUTINE 50 GENERATE RANDOM CHARACTER COUNT (1-77)

CNT: RNDNUM ; GET_RANDOM NUMBER.
GRCNTR: OPEN tNUMBER GOES HERE.
BIC RCMSK, GRCNTR sAPPLY MASK,
BEQ GRCNT' : TRY AGAIN IF RESULT O
MOV GRCNTR, RNCNT sCOUNT TO RNCNT
RTS %7 SEXIT,
RCMSK: OPEN s RANDOM CHARACTER MASK.
RNCNT: OPEN : RANDOM CHARACTER COUNT.

BCHECK: GET3NR
CMP
ENE
TS
ORCNV
BINR
ASB

Y
QACNV
CRBUF
QNRS

BINR, CRBUF
.+4
g

0
:SUB TO COMPARE DATA READ FROM READER AGAINST EXPECTED DATA AND REPORT ERRORS.

;GET BIN CHARACTER
:COMPARE BINR TO DATA IN CRBUF
gﬁﬂgg? IF NOT SAME(ERRCR).
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004270 104016 ERRORN
0042?72 015043 EML
004274 65%777 -1
004278 337 00134 DEC ERCTR : DECREMENT ERROR COUNTER
004202 001002 BNE - 46 :BRANCH IF NO THIRD ERROR
004304 004737 004312 JSR %2, BSYNC :RESYNC THE RERDER.
004310 000207 RTS %7’ EXIT.
+SUBROUTINE TO SYNC THE READER Tb n SPECIAL BINARY COUNT PATTERN TEST TAPE.
oO4312 104026 BSYNC: INBIN - INITIALIZE BINARY PATTERN
004314 004737 004024 ISR %7, BREAD READ CHAR.
004320 004737 004024 JSR %7 BREAD READ CHAR.
004324 004737 004024 ISR %7 BRERD :READ CHAR AND STORE AT CHR!
004330 013737 001334 001336 MOV CRBUF . CHR1
004336 004737 004024 JSR %7 . BREAD :READ CHAR AND STORE AT CHR2
004342 013737 001334 001340 MOV cnéur cuna
004350 004737 004024 ISR BREAD :READ CHAR AND STORE AT CHR3.
004354 013737 001334 001342 MOV cnéur CHR3
004362 004737 004400 ISR %7, SYNCA GO SYNC
004366 000751 BR BSYNC :NO SYNC. TRY AGRIN.
004370 012737 000003 001344 MOV #3,ERCTR
004376 000207 RTS %7’ - SUCCESS.EXIT.
004400 104004 SYNCA: SAVOS
004402 012700 001000 MOV #512. ,R0 -SET UP FOR 512 TRIES.
004406 104027 SYNCB: GETBNR :GET BIN CHAR.
004410 013701 003152 MOV BINR,RI :STORE AT RI.
004414 104027 GETBNR :GET BIN CHAR.
004416 013702 003152 MOV BINR,R2 :STORE AT R2.
004422 104027 GETBNR sGET BIN CHAR.
004424 013703 003152 MOV BINR,R3 :STORE AT R3.
004430 020137 001336 CMP R1,CARI s MATCH on 1ST WORD?
004434 001012 BNE  SYRACC iBR_IF N
004436 020237 001340 CMP R2, CHR2 *MATCH on ano WORC?
00MM42 001007 BNE SYNCC :BR_IF NOT.
004844 020337 001342 CMP R3, CHR3 *MATCH ON 3RD WORD?
004450 001004 BNE SYNCC :BR IF NOT.
004452 104005 RSTOS
004454 062716 000002 ADD 82, (b) :SET UP SINCED EXIT.
004460 000207 RTS PC PEXIT.
004462 005300 SYNCC: DEC RO : TRIED S12 TIMES?
004464 001350 BNE SYNCB :BR IF NOT.
004466 104016 ERRORN ' YES. SYNC ERROR.
004470 015160 EM3
004472 177777 -]
004474 104005 RSTOS
004476 000207 RTS PC :SYNC ERROR EXIT.
susaourxne 10 CHECK FOR PUNCH READY.
004500 005777 174500 LPRDY: 2PPS s TEST FOR ERROR BIT.
004504 100404 enx CPRDYA :BRANCH IF ERROR BIT SET.
004506 105777 174472 TSTB  aPPS s TEST FOR RERDY BIT.
004512 100001 BPL CPRDYA :BRANCH IF READY NOT SET.
004514 000207 RTS %7 10K, EXIT.
004516 104011 CPRDYR: TYPES s TYPE NOT READY MESSAGE.
004520 014647 SM3
004522 013254 IMle

004524 177777 -1
004526 1040eH CHALT
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004530 000763 susnouraﬁs 10 Pﬁ§§EYCH9RnCTER IN LO PCHOUT
004532 004737 004500 i2pRRoUTIE RDY 5ORHECR FOR PUNCH READY.
004536 043737 001346 001332 axc PCQMSK PCHOUT
004SYY 013777 001332 174434 MOV PCHOUT . JPPB :LOAD PUNCH BUFFER.
004552 105777 174426 TSTE  aPPS *WAIT FOR DONE.
004556 100375 a -4
004560 (000207 TS OONE. EXIT,
susnourzne 10 SELECT PUNCH T0O eé TESTED/USED.
004562 104011 PCHSEL: TYPES s TYPE SELECT PUNCH MESSAGE.
004564 015507 fmn
004566 015001 IM23
004570 177777 21
004572 104024 CHALT :WAIT FOR USER.
004574 123737 177570 001250 CMPE  SR,PCHLIM :VALID PUNCH NUMBER?
004602 103403 BLO PCHSLA :BR IF YES.
004604 104010 TYPE :NO. TYPE MESSAGE, AND
004606 015556 INVRP
004610 000764 BR PCHSEL :GO TRY AGAIN.
0046i2 013737 177570 001204 PCHSLA: MOV SR, PFS :DEVELOP PCH CSR ADOR.
004620 006337 001204 ASL PPS
004624 006337 001204 ASL PPS
004630 063737 001222 001204 ADD FSTPCH, PPS
004636 013737 001204 001206 MOV PPS PPQ : DEVELOP PCH BUFFER RDDR.
DO4B4Y4 737 000602 001206 ADD
004652 013737 001246 001214 MOV okan PCHVTR  ;DEVELOP PCH VECTOR ADDR.
004660 005237 001214 INC PCHVTR' :IF RDRLIM WAS ODD INCR TO MAKE IT EVEN.
GO46EN 006037 001214 ROR PCHVIR
004670 006337 001214 ASL PCHVTR
004674 063737 177570 001214 ADD SR, PCHVTR
004702 006337 001214 ASL PCHVIR
008706 006337 001214 ASL PCHVIR
004712 063737 001244 00121y ADD FSTVCT,PCHVTR
004720 012737 177400 001346 MOV 8177400, PCHMSK  ;SET UP PUNCH MASK FOR 8 LEVEL.
004726 005737 177570 15T SR :8 LEVEL PUNCH?
004732 100003 BPL PCHSLB :BR IF YES.
004734 012737 177700 001346 MOV #177700,PCHMSK  ;NO. SET UP & LEVEL MASK.
004742 104017 PCHSLB: OARCNV :CONVERT SELECTED PCH NUMBER TO ARSCII.
004744 177570 SR
004746 015630 APCHID
004750 000002
004752 104010 TYPE : TYPE PCH SELECTED MESSAGE.
004754 (015623 PCHIDM
004756 000207 RTS PC -EXIT.
. SUBROUTINE TO SELECT READER TO BE TESTED/USED.
004760 104011 RDRSEL: TYPES - TYPE SELECT READER MESSAGE.
004762 015440 SRDRM
004764 0139001 IM23
004766 177777 -1
004770 104024 CHALT mnmm&n
004772 123737 177570 001246 CMPE  SR,RORLIM :VALID RERDER?
005000 103403 BLO RDRSLA ;BR IF YES,
005002 104010 TYPE :NO. TYPE MESSAGE AND TRY AGAIN.
005004 015556 INVRP
005006 00076M BR RORSEL
005010 013737 177570 001200 RDRSLA: MOV SR, PRS ;DEVELOP RDR CSR ADDR.
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SH:NJV-'S 12.34 PRGE 40

AsL
ASL
RJD
MOV
ADD
MOV
ASL
ASL
&0D
MOV
187
BPL
"oV

¢ ORCNV
SR
RARDRID

BO4

PRS

L5

FSTROR, PRS
PRS, PR

82, PRB

SR’ RDRYTR
RORVTR

RDRVTR
FSTVCT,RDRVTR
gé??HDG,RDRﬂSK
RORSLB
8177700, RDRMSK

ICNY

RTNNO

83,ERCTR

0306,R1
302

RC, (a1
(1)+

R2, 1000
chﬁggs
CLAUPA
PC

;DEVELOP RERCER BUFFER ROOR.
;DEVELOP RDR VECTOR RCCR.

;SET UP BLEV-'. RERDER MASK.
;8 LEVEL REnCER?
;BR IF YES

:H0. SET UP & LEVEL MASK.
: CONVERT SE.ECTED RCR NUMBER TO RSCII.

; TYPE ROR SELECTED MESSAGE.

;CLEAR ITERATION COUNT.

;CLERR CURRENT ROUTINE NUMBER.
T ERROR COUNT TO 3.

EAR INTERRUPT VECTORS.
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PREL1
CIPRRR.CHB

MCYLL 270 1008)
04-NOV=-76

170277
000200
065?3?
473859
004732
000137

00C000
00S256
001750
00Se4u
000C00

012737
00s777
104000

104015
104000

J4=NOV -76

12:11

0CS226 00!256

004760
001840

0052Se
173730

005302
173702

000100
000100

00COO4

173654
173b46

co4

12:14 PRGE 4l

;PRGO - RERDER TESTS

) 23
|=G
PRGO: MOV 8POTO,KSTART *ADDR OF 1ST ROUTINE TO KSTRRT.
TYPE TYPE TITLE.
TITLO
JSR PC,RDRSEL +SELECT READER.
SRSET :G0 GET STRRTED.
TSTR POA, 1000.
1STAR PUﬂ 1000 \X+],\X+2,\Y
i!ifi*4*}{*!*}{**45{541&5iiiliiliiiiiii!liiilii{i&i*iiii*&!*ii*ii***f{*i
doto: 0 . PRGO ROUTINE O ¥
PAT! QDDRESS OF NEXT ROUTINE *
1000. TEST ITERATION COUNT #
;02&1 SCOPE ENTRY POINT %

SRR ER R R R ERR R HES R REE R E
;TEST ABILITY TO REFERENCE THE READER STATUS WORD

MOV sPOAE , MACHER sSET UP MACHINE ERROR TRAP

PORR: 1514 oPRS REFERENCE RERDER STATUS WORD.
SCOPE SCOPE

PORE : ERROR ERROR TRAPPED WHEN REFERENCING RERDER
SCOPE STQTUS WORD (PRS).
TSTR P08, 1000.
TSTRA  POB’ 1000 \X4+1,\X+2,\Y

L T Tl DS P P T T T T T T T PP P PP PP TR

boTi: 1 ; PRGO_ROUTINE 1 *
POT2 +RDODRESS OF NEXT ROUTINE #
1000. TEST ITERATION COUNT #
POBR SCOPE ENTRY POINT *

=X+1
3 SRS IHHER I I B3I IS S I I IS0 03 2 S
s TEST ABILITY TO REFERENCE THE READER BUFFER,
;SET _UP MACHINE ERROR_TRAP.

MoV $P088, MRCHER
POBAR:  TIST aPRB :REFERENCE READER BUFFER
SCOPE s SCOPE
POBB: ERROR ;ERROR. TRAPPED WHEN REFERENCING
SCOPE ;RERDER BUFFER. (PRB)
TSTR  POD, 1000.

TSTAR POD 1000. , \X+], \X+2 \Y
§;§i&i{;i*ii&i4}*ii*ii{iiiiliiiii*ii*l!l&iiiii*iiiiii&***iii{*ii*i*&**i*

bota: 2 . PRGO Rourm: 2 ¥
POT3 :RDDRESS OF NEXT ROUTINE ¥
1000. :TEST ITERATION COUNT ¥
Wx :SCOPE ENTRY POINT #
=X+

§ SRR I A IS IS S I 0033 0 SHHHHHHEHHHHEHE R I
s TEST ABILITY T0 SEBRgND CLEAR THE ID BIT (INTERRUPT ENRBLE (BIT 6))

: IN_ RERDER STATUS W

PODA:  BIS 88176, 3PRS
BIT 88176, 9PRS
BNE PODB
ERROR
SCOPE

;SET ID BIT (BIT 6) IN RERDER PRS
s CHECK 1 PRS

BIT IN
;1D BIT SET?
?O EgROR FRILED TO SET ID BIT (BIT &)
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005340 173632
173624

903100
000100

>

000100
000100

173800
173570

§

173548

173536

{ Bl

173514

&
§
8
358

173504

g
2
b :g:gt—‘

B
(o]
8

DO4

MRCY1l 2?1100?& lgHITOV-TE 12:14 PRGE 42

8B]76,dPRS
lB&TB ,8PRS
+

PCCB:  B.iC
BIT
BEG

1STA
TSTRA

POE, 1C0.
POE, 100.

.CLEAR ID BIT IN PRS.
'EHEK 10 BIT IN PRS
'BRANCH IF BIT CLEAR,
'ERROR. 1D BIT IN PRS FAILED TO CLEAR

\X4+1 \X+2. \Y

!iii!i}llilill{i{iiiiiiii§!lii!llii!iliiiillli{lliiiil!ii*lii11!!}1}:!1&

bo13: 3

X=X+l

; PRGO ROUTINE 3 %
;ADDRESS OF NEXT ROUTINE ¥
: TEST_ITERATION COUNT ¥
:SCOPE ENTRY POINT ¥

R I I I R R R R R RS F
: TEST ABILITY TG CLEAR ID BIT (BIT &) WITH RESET INSTRUCTION

POER: BIS
SRE
BIT
BEQC
ERROR
SCOPE

TSTR
TSTRA

8BIT6, dPRS
#8176, dPRS
.44

POF, 100.

;SET_ID BIT IN PRS

s RESET

: TEST 1D BIT

:BRANCH IF ID BIT IS CLEAR.

;ERROR. RESET INSTRUCTION FRILED 1O
;CLERR ID BIT IN RERDER PRS.

POF’ 100, , \X+1,\X+2,\Y

iiiiii{iiii{iiiiiii*iiii*iiiiiii&ii*iiiii}{iiiii!i{iiiliiii*i{i*ii***iii

boT4: 4

X=X+]

; PRGO ROUTINE 4 *
;RDDRESS OF NEXT ROUTINE ¥
sTEST ITERATION COUNT *
:SCOPE ENTRY POINT *

§ RIS R I IS I I I 3
: TEST THAT DONE géTS(BIT 7 OF PRS) IS SET NO LATER THAN 100 MSECS RFTER RDR ENB.

POFA:  INC
DELAY
100.

TSTB
BN
ERROR

JPRS
POFB

POFB:  SCOPE
TSTR
TSTRA

POG, 1000.

;ENABLE RERDER
sHAIT APPROX 100 MILLISECS.

- TEST FOR DONE (BIT 7)

:BRANCH IF DONE BIT uns SET.

ERROR 100 MSECS AFTER READER
ENABLE, DONE BIT WRS NOT SET.

POG, 1000. , \X+1,\X+2,\Y

!iiii!!!ii*liliiliiliilii!iil‘!l!i‘iliilill!iil!!!!l!li!liii****!*i*l!ii

bOTS: 5
POTH
1000.
POGA
X=X+1

; PRGO ROUTINE S *
sADDRESS OF NEXT ROUTINE *
s TEST ITERATION COUNT %
:SCOPE ENTRY POINT ¥

3 SO 3 3 30 0000 06 06 00 00 00 30 0 30 6 38 038 30 36 06 30 06 30 06 00 00 0000 30 0090 00 00 038 96 30 98 38 98 36 36 36 3898 30 38 36 36 36 3 J6 30 90 30 30 36 3 e 30 3 3

POGA:
DELRY

100.
TSTB
BNI
ERROR
SCOPE

8PRS
L)

:TEST ABILITY TO READ DONE BIT (BéT 7 OF PRS) RELIABLY
INC ePRS E_RERDER

:MAIT APPROX 100 MILLISECS

; TEST DONE BIT (BIT 7 OF PRS)
;BRANCH IF DONE BIT SET
ERRSERDD?NE BIT NOT SET, OR FRILED

'
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PRe1l  MACYIL 2701006) J4-NOv-TBh 12:14 PRGE 43
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00SS0e 7STA POH, 100.
005502 TSTRR  POH, 100.,\X+],\X¢2 \Y
ii!lill!!lllil!lll‘illiiiiili¥{!lillll!iiil{l!lllli!ifiiiii!!iifii!ilfﬁf
00SS02  0OOOCE boTe: . PRGO ROUTINE b p
%g& SSE PgT? E E?? 8F N XT ROUTINE %
000 144 100. T ST ITERATION COUNT #
00sSsSi10 2J0sSlie POMHA SCOPE ENTRY POINT ¥
000006 X=X+1
SRR R R R RS R R R RN RN RRT v R
STEST THAT RESET COMMAND CLERRS DONE BRIT (BIT 7 OF PRS)
005512 00S277 173462 POHAR:  INC JPRS -ENABLE READER
005516 104031 DELRY DELRY RAPPROX SO MILLISECONDS
00SS20 000062 SO.
= m O i L
0D DooaR RESET ' REGET
00SS3e 105777 173442 7STB aPRS TEST DONE BIT
00S53% 1 03 BMI POHC BRRNCA IF DONE BIT STILL SET.
! 00SS540 000 SCOPE SC
00SS4e 10'*015 POMB: ERROR ERROR 1. DONE BIT NOT SET.
DOS534 SCOPE
005546 18:015 POHC: ERROR :ERROR 2. DONE BIT NOT RESET BY
005580 104000 SCOPE RESET INSTRUCTION
pOSsse TSTA POI, 100.
00SESe TSTAA  POI.100.,\X+1,\X+2,\Y
 ERER R R R R R R R R RRRAR AR AR E R
oossgﬂe 14 MJT? 4 T10 RggREPRGO ROUTI'{XT ROUTINE 3
¥
00SSSe 144 Tgﬂ TTERRTION COUNT *
p0SSe0  D0SS62 ;0)1(&1 SCOPE ENTRY POINT *
o U I O R R R
TEST THAT DONE BIT (BIT 7 OF PRS) IS CLERRED WHEN ENABLIM: THE READER
00S562 104001 POIR:  SRESET RESET
00SSeM 005277 173410 INC oPRS ;ENABLE READER
00SS70 108777 173404 1STB aPRS ;TEST FOR DONE BI17Y
00SSAN 100375 BPL =4 ;BRRNCH IF DONE BIT NOT SET
00S576 005277 173376 INC ePRS ;ENRBLE RERDER AGAIN
00Sele 108777 173372 1STB oPRS TEST DONE BIT RGRIN
00S606 100001 BPL .44 ,BRQNCH ENQBDONE BIT I? RESET
00S610 104015 ERROR :RERDER LE DID NOT CLERR DONE BIT
00Sele 104 SCOPE : SCOPE
00Sb1Y4 TSTA PQJ, 100.
00S6 1M TSTRA  POJ 100.,\X¢1,\X42,\Y
ilii!i!iiiifliiiiiiiiiiiliiiiiiiiiiifi{il*iiii!iii*iiiiiii*iiiiiii;iiiii
00S614 000010 bOT10: 10 . PRGO ROUTINE 10 ¥
DOS616 00SHSH POTLI RDORE S OF NEXT ROUTINE *
00S620 000144 éOﬂ. TEST ITERATION COUNT #
00Ske2 mOOSS% x().)l(ill SCOPE ENTRY POINT #
s B O HOHHEHHE I HHUHHH HH I HO O
TEST THAY DONE BIT IS CLERRED BY REFERENCING RERDER BUFFER (PRB)
00Se24 005277 173350 POJA:  INC JPRS :ENABLE READER
00SE30 1058777 173344 1578 dPRS TEST FOR DONE BIT
0CSe34 100375 BPL -4 BRRNCH IF DONE BIT NOT

SET.
005636 005777 173340 157 sPRB :REFERENCE RERDER BUFFER (PRB)

. e ——— ————— - e e —
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DIPRAR. CMB

108777
T

10400C

000011

756
000144
00Se6M
000011

012700
004737
017737

:

FOY

J4=NOV-Tb 12:14 PRGE 44

173332

Q00144
003654
173302
173274
001336

003654
173202

173172
173170

001336
001340
001340

1578 JPRS TEST FOR DONE BIT
Pk .44 RQN&H IF _DONE ?4T
RROR RRO DONE BIT WAS NO CLERRED

SCOPE BY REFERENCING READER BUFFER.

ISTR  POM,100.

TSTAA  POM, 100.,\X+1,\X+2,\Y
fi{*i*iifi*iiiliifiiiiiiiiiii*ilii*if;*iii;i*iiiiii*iiiii*****iiiifi*iii

boTil: 11 . PRGO ROUTINE ¥
PUT 2 'AD 0R5§§ oF NEXT ROUTINE 3

:TEST ITERATION COUNT ¥

Pogel :SCOPE ENTRY POINT ¥

Rttt Ity Yy s sl st I IIz22222 3222338222 2222222333
: TEST ABILITY TO RERD REﬂDER BUFFER RELIABLY.

POMR: MOV :SET COUNT TO 100 IN RO
JSR /7 nnéno :GET CHRRACTER
MOV 9PRB, CHR1 :C(PRB) TO CHRI
POMB: MOV UPRB CHRZ C(PRB) T0 CHR2
CMP CHR!, ' CHR2 COHPQRE CHR] AND CHRZ.
BEE BBHC BRQNCH IF Rl AND R2 DON’T MATCH
BNE POMB
SCOPE s SCOPE
POMC: 825TV ;CORRECT 1ST RERD DRTA TO RSCII
SRGRD
ORCNV
CHR2
EUBRD
E"{RORN ;ERROR. RERERD OF PRB DID NOT MATCH
cMe INITIRL DRTA RERD FROM PRB.
SCOPE
TSTA PON, 100.
TSTRA PDN 100 \X+1,\X+2,\Y
*iil*i**liiill!ii!i!iliii**ii*lili*!!iili!l*i*i!ili*i!**l***i!*!i*i****l
boTi2: 12 . PRGOD ROUTINE 12 ¥
POTI3 QDDRESS OF NEXT ROUTINE %
100. TEST ITERATION COUNT ¥
Pﬁgel SCOPE ENTRY POINT ¥
¢ R P OO O SRR RS
:TEST THAT READER BUFFER (PRB) IS CLEARED BY RERDER ENABLE
PONR:  SRESET ; RESET
JSR %7 . ARERD +GET “HARRCTER
TST aPk TEST CONTENTS OF READER BUFFER.
BEQ PONA GO GET ANOUTHER CHAR IF O.
NC oPRS ENRBLE RERDER
ST JPRB CHECK PRB
BEQ R BRRNCH IF PRB IS RESET
ggggg ERROR PRB NOT RESET BY READER ENRBLE.

1STA P00, 100.
TSTRA P00, 100. ,\X+1,\X+2,\Y
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003000
000iC0
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172776
173130

173116

177776

173080

GO4

12:14 PRGE 45

liilii!i!iiili*iiiii*liiiilil!il"ll'*l"l**{*lililiil!!{'*!iliiiil*lﬂl**i{*!i‘l’

POT13: 13 . PRaD ROUTINE 13 %
POTIN : ADCRESS OF NEXT ROUTINE *
100. :TEST ITERATION COUNT "
iognl :SCOPE ENTRY POINT »
+

R R R SRR R R RE AR RS RRR NS
s TEST THAT READER IS ABLE TO INTERRUPT. IF INTERRUPT IS SERVICED, IT WILL
| HAVE OCCJRRED AT CORRECT VECTOR.

3503 :GET UP RERDER INTERRUPT VECTOR
POOR: MOV $PRTYO, PSW +SET PROCESSOR PRIORITY T0 O

BIC 88176, JPRS : DISABLE READER INTERRUPT.

JSR %7 AREARD :GO RERD CHARACTER.

ﬁé% ~ sBlrs, aPrs EgﬂgLE READER INTERRUPT.

ERROR :ERROR. READER FRILED TO INTERRUPT.
POOB:  SCOPE :SCOPE

ISTR POP, 100.

TSTRA  POP,100.,\X+1, \X+2,\Y
liliili!iil&l!iliii*i*l*ili!‘liliil!lliiiiiii*i!**il**i*#i'*i!**ii!***i*

BOTI4: 14 - PRGO ROUTINE 1M ¥
POTIS :ADDRESS OF NEXT ROUTINE ¥
100. :TEST ITERATION COUNT ¥
;n;gl :SCOPE ENTRY POINT *

SRR IR IR I I I 033 R R
IE%ELTEQTREESEER DOES NOT INTERRUPT WITH PROCESSOR AT SAME PRIORITY

gaggav :SET UP RERDSR INTERRUPT VECTOR
POPA: MOV RDRLVL,PSH :SET PROCESSOR PRIORITY SAME AS READER PRIORITY.
CLR 3PRS :DISRBLE READER INTERRUPT.
JSR %7 . AREAD :G0 RERD A CHARACTER.
BIS 8176, 3PRS :ENABLE READER INTERRUPT.
NOP 0K IF NO INTERRUPT OCCURS.
CLR JPRS :DISRBLE RERDER INTERRUPT.
SCOPE s SCOPE
POPE:  ERROR : ERROR. READER ERRONEOUSLY INTERRUPTED
:WITH PROCESSOR AT SAME PRIORITY LEVEL AS
:THE READER, OR THE READER IS AT HIGHER
SCOPE :PRIORITY LEVEL THAN SPECIFIED AT RDRLVL.
TSTR  POQ, 100.

TSTAR  POQ, 100.,\X+1,\X+2,\Y
ii{iliii&&tii**&liiii*iii}iiiiilii&*ii&iiiiiii&iii!ii*iiii{*i**iiiii**i{

bOTiS: 15 . PRGO ROUTINE 15 ¥
POT16 :ADDRESS OF NEXT ROUTINE ¥
100. :TEST ITERATION COUNT ¥
;oggl *SCOPE ENTRY POINT ¥

!iilillliliii!!!llil!!!!ilil!l!I"l!lll*li!lil!!lilil!!liiililili!*ll!!ii!
}Eg; ggnr R§ROER INTERRUPTS WITH PROCESSOR AT PRIORITY 1 LEVEL LOWER
’ srnoav :SET UP READER INTERRUPT VECTOR

POGB
00i212 177776 POQAR: MOV RDRLVL ,PSK ;SET PROCESSOR PRIORITY ONE LEVEL LOWER
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000000
172730
003654
000100

006310
006304

17?2776
172776

172764

177776

172716

172712

172€32
177776

SUB 840, PSW : THAN READER PRIORITY
BIC #8116, 9PRS :DISABLE READER INTERRUPT

JSR %7, AREAD :GO RERD A CHARACTER.

553 8176, 3PRS ﬁggaLs READER INTERRUPT

ERROR :READER FAILED TO INTERRUPT WITH

: PROCESSOR PRIORITY ONE LEVEL LOWER THAN
:READER, THEREFORE, READER PRIORITY MUST BE
POGB:  SCOPE *LOWER THAN SPECIFIED AT RDRLVL
TSTA POR, 100.
TSTRR  POR.100.,\X+1,\X42,\Y
*li!iii!llil!ii!i!‘i!iiiiii!illl!iiil*!!ll!l!il!ill!lll!ili!*ill!!ililil

BOT16: 16 « PRGO ROUTINE 16 ¥
POT1? :ADDRESS OF NEXT ROUTINE ¥
100. s TEST ITERATION COUNT M
;oggl :SCOPE ENTRY POINT ¥

3 SR I I I I 333 I I I I IO I I 3 0 33 0 3
: TEST THAT READER DOES NOT REINTERRUPT RFTER RTI WHEN DONE BIT IS NOT CLERRED

PORA: ggsgn ;sk7 READER INTERRUPT VECTOR
MOV 8PRTYO, PSK :SET PROCESSOR TO PRIORITY O
CLR aPRS :DISRBLE READER INTERRUPT.
JSR %7 . AREAD GO RERD A CHARACTER.
Egg #8176, 3PRS :ENABLE RERDER INTERRUPT
ERROR :ERROR 1. READER FARILED TO INTERRUPT

: SCOPE
PORC: MOV SPORE , JRDRVTR CHRNGE INTERRUPT VECTOR TO PORE
MOV #PORD, 376

RTI :RETURN FROM INTERRUPT

PORD: NOP
SCOPE

PORE: ERROR :ERROR 2. RERDER REINTERRUPTED RFTER
SCOPE RTI WITH DONE BIT LEFT ON

T1STR  POS, 1000.
TSTRA PGS, 1000.,\X+1,\X+2,\Y
iiiiii*&i*ii*iiii*iiiiiiiiiiliiiiii*i*iii*iiiiii****iii**i***;*i**i***{*

boT17: 17 . PRGO ROUTINE 17 ¥
POT20 : RDDRESS OF NEXT ROUTINE *
1000. t TEST ITERATION COUNT ¥
;0351 : SCOPE ENTRY POINT ¥

3 SIS I 06300 30 30 00630 B0 AT 003 000 T 30000 30 00363 03030 0 033 00 3
s TEST THRTRSERDER INTERRUPTS IMMEDIRTELY UPON LOWERING CP PRIORITY TO 0.

3058 :SET READER INTERRUPT VECTOR TO
POSA:  CLR SPRS :DISRBLE PTRI.

ISR %7 ,AREAD RERD A CHARACTER.

BIS 8176, 3PRS :ENARBLE PTRI]

CLR PSU :LOWER PRIORITY T0 O.

MOV 8PRTY?,PSUW 'RAISE PRIORITY BACK TQ 7.

ERROR ' ERROR. RERDER FRILED TO xnrsnnupr IMMEDIATELY

:AFTER LORERING PRIORITY 70 O

POSB:  SCOPE : INTERRUPTS TO MERE IF SUCCESSFUL

TSTA POT, 10000.
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006364 TSTAR  POT, 10000.,\X+1, \X+2,6\Y
*ii*§§*§ii}{fiii*ii**i*iii*iiiiii**fiiiiiiiiiﬁiiiiiiiii*iiii*i****4*§4**
006364 000020 boT20: 20 : PRGO ROUTINE ;0 s
006366 006412 POT21 QDDRESS OF NEXT ROUTINE #
006270 023420 10000. TEST ITERATION COUNT ¥
006372 006400 POTR SCOPE ENTRY POINT *
000020 X=X+]
SRR U O R RS R RN R %R
RERD AND CHECK 10000 CHARACTERS OF SPECIRL BINARY COUNT PATTERN. FULL SPEED.
006374 004737 00M¥312 JSR 7,BSYNC :SYNC READER: SET ERROR COUNTER.
006400 004737 004024 POTR: JSR /7 BRERD GO REARD CHQ&QC
006404 004737 004234 JSR /7 BCHECK GO CHECK CHQRRCTER RERD.
006410 104000 SCOPE ,SCO E
o0eMl12 TSTA POU, S00.
0oe4ie TSTAR  POU.S00.,\X+1 \X+2,\Y
iiifxili&ii*{iiiilif!iii*i*iiiiiiii{iii&iiiiiliiliii*ii*l***************
00412 000021 boT21: 2l . PRGO ROUTINE 21 o
0064 iY 0064SO POTee RDDRESS OF NEXT ROUTINF ¥
00416 000764 S00. TEST ITERRTION COUNT *
00eM20 006434 POUR SCOPE ENTRY POINT ¥
000021 X=X+1

3 SN I 00 30 B 0003 T B I 030 I 303 IS 00 B0 R
;READ AND CHECK 500 CHARACTERS OF SPECIAL BINARY COUNT PATTERN.
sRANDOM STRLL BETWEEN CHARACTERS (0 TO 7 MSECS).

00s422 012737 177770 (004202 MOV 8177770, STLMSK

006430 004737 004312 JSR %7 ,BSYNG :SYNC RERDER; SET ERROR COUNTER

005434 104012 POUR:  STALL : RANDOM STARLL (0 1O 7 MSECS)

006436 004737 004024 ISR %7 ,BREAD :GO READ CHARACTER

006442 004737 004234 ISR %7 | BCHECK :GO CHECK CHARACTER READ

006446 104000 SCOPE : SCOPE

006450 TSTR POV, 1000.

006450 TSTRR POV, 1000, ,\X+1,\X+2,\Y
iil*il!!iiiiil*i*li*l!ilil*iiil!liiiii***iii*!li!l*l*liil*i*i!**ii!!i***

00&4S0 000022 boT22: 22 . PRGO ROUTINE 22 ¥

006452 006522 POT23 ADDRESS OF NEXT ROUTINE ¥

006454 001750 1060. TEST ITERATION COUNT ¥

006456 006472 POVA :SCOPE ENTRY POINT ¥

000022 X=X+1

3 NI B B 00360636 300030 006 B 0060090 B0 3006063636360 00 30006003006 00303006 0 033
;RERD 1000 GROUPS OF 3 CHARS ERCH. STALL (0 70 31 MSECS) BEFORE EACH GROUP.

006460 012737 177740 004202 MOV 0177740 STLMSK ;LIMIT STALLS TQ 31 MSECS.

006466 004737 004312 JSR BSYNS SYNC READER. SET ERROR COUNTER

006472 012737 000003 004232 POVR: MOV 03 RNCNT SET CHAR COUNT TO 3.

006500 104012 STALL RQNDOH STRLL (D TO 31 MSECS).

006502 004737 24024 POVB: JSR %7 ,BRERD GO RERD CHARRCTER.

006506 004737 2.4234 JSR %7 BCHECK GO CHECK CHARACTER RERD.

006Sie 00S337 J0u423e2 DEC RNENT 3 CHARS READ?

006516 001371 BNE POVB BR IF NOT 3 CHARS YET.

006520 104000 SCOPE ,SCOPE

006522 TSTA POX, 1000.

006522 TSTAR  POX.1000.,\X+1,\X+2,\Y
;*iiiiiiiiii;*ii*iiiiiiiifﬁili*i*!iiii*;iiiiiifi*i*iiii!ii*i*iii*i*ii*li

00es22 000023 PDTEB 3 + PRGO ROUTINE 23 *

006528 006600 POT2M RDDRESS OF NEXT ROUTINE *

006526 001750 1000. TEST ITERATION COUNT *

006530 00BStke POXA SCOPE ENTRY POINT #
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000023

012737
015737
804737
004737
10401

00473

004737
005337
001371
104000

000000
006730
001750
006716
000000

012737
005777
104000

177740
177760
0043le
004204

004024
004234
004232

177740
177700
4312
a{=%a)

004024

004234
004232

006700

004562
00i640

006724
1722862

0Q4e
004e

2
3

onrny

004202
004230

001256

000004

JOo4

12:14 PRGE 48

X=X+]
s RRRE IR IR AR AR RIREE RN RR RS R IR R 12
:RERD AND CHECK 1000 CHARACTER GROUPS OF RANDOM LENGTH (1 TO 15).
sRANDOM STALL (0 TO 31 MSECS) BETNEEN GROUPS,
MOV 8172740, STLMSK *n}T STALLS TO 31 MSECS.
MOV 8177760, RCHSK T _MAY CHAR COUNT T0 15 CHARS.
JSR %7 ,BSYNE SYNC READER. SET ERROR COUNTER.
POxR:  JSR %7, GRCNT ;GENERRTE RANDOM CHAR COUNT.

STALL
;GO RERD CHRRACTER,

POXB:  JSR %7 ,BRERD
JSR %7 : BCHECK :GO CHECK CHRRRCTER

DEC RNENT ‘ALL CHARS RERD?

BNE POXB BRRNCH IF NOT.

SCOPE : SCOPE

TSTAA  PCY, 1000.,\X+1,L5T \Y

*i*i**ifﬁi*iiiiii*ii*i**i***iiii*i**iiii*i*&**i*i*iiii*i***i***{ii*i**ii

boTo4: 24 + PRGO ROUTINE 24 ¥

POTLST RDDRESS OF NEXT ROUTINE ¥

1000. TEST ITERATION COUNT *

;U;el SCOPE ENTRY POINT *

3 I R I I I3 33T 0 30 30 I 03I I 0 B3I 03033 033 36 30003
;RERD AND CHECK 1000 CHARACTER GROUPS OF SPECIAL BINARY COUNT PATTERN.

:RANDOM LENGTH
;GROUPS (BETWEEN 1 AND 77). RANDOM STALL BETWEEN GROUPS (0 TO 31 MSECS).

W
EENE R;ﬂﬁgg 3§T ERROR COUNTER.
RR NDOM CHARACTER COUNT.

o Jo8 15BN

STALL :RANDOM STALL (0 TO 31MSECS)
POYB: JSR %7, BREAD GO READ CHARATER
JSR %7 BCHECK G0 CHECK CHARACTER READ
DEC RNENT oecnenznv RANDOM CHAR COUNT
BNE POYB GO RERD RGAIN IF COUNT NOT O.
SCOPE : SCOPE
:PRG1 - ;uugu TESTS
Y=]
PRGL: MOV 8P1TO,KSTART  :ADDR OF 1ST ROUTINE TO KSTART
¥¥$Ex :TYPE TITLE.
JSR PC, PCHSEL :SELECT PUNCH.
INP SRSET GO GET STARTED.

TSTA P1R, 1000.
TSTRA  P1A.1000.,\X+1,\X+2,\Y
iiiii**i!f&iiii;i*i*iiiiii*iii*&iiii***ii!*f{i&ii}i*iiiiﬁii;iiifi*i*i*ii

bi1o: @ - PRG] ROUTINE O ¥
PIT] ADORESS OF NEXT ROUTINE M
1000. TEST ITERATION COUNT ¥
Plﬁel :SCOPE ENTRY POINT x

§ AT I I U0 U000 I B S 3000000000000 00 0 0 S M 3 0006063636363 3633030 0 3 0
s TEST RBI%ITY TO REFERENCE THE PUNCH STATUS WORD (PPS)

$P1RB, MACHER
PIRA:  TST aPPS REFERENCE PUNCH STATUS WORD
SCOPE s SCOPE
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104000

200001

KO4
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0067S4 000004
172234

000100 172206
000100 172200

o e
oo
oL

000100 172132
000100 172iee

PIAG:  EKROR :ERROR., TRAPPED WHEN REFERENCING PUNCH
SCOPE :STATUS WORD (PPS).
7STA P18, 1000.
TSTAR  PIB. 1000, ,\X+1,\X+2,\Y
liliililii!liiii!iiii*iiilii!iiiiliilililiili!i!illlil!*iiiiiiii*lii*i**
BiTe: 1 . PRGI ROUTINE 1 ¥
PIT2 *ADDRESS OF NEXT ROUTINE 3
1000. STEST ITERATION COUNT ¥
;1951 :SCOPE ENTRY POINT o

SREER R I I 30 300 30 000 30 3000 00 0 0 0 0
s TEST ABILITY TO REFERENCE THE PUNCH BUFFER (PPB)
MOV 3P 188, MACHER ;SET UP MACHINE ERROR TRAP.

P1BA: EEBPE JPPB gESEEENCE PUNCH BUFFER.
P1BB: ERROR : TRAPPED WHEN REFERENCING
SCOPE :PUNCH BUFFER (PPB)

TSTR P1C,1000.
TSTRAR  PIC,1000.,\X+1,\X+2,\Y
*iiiiﬁi*ifiﬁil**iiiiiiiiiiii*ii*i*iiii*i}*i**i*ii}***i*ifﬁiiifi*i****i*i

bi12: 2 . PRG! ROUTINE 2 ¥
P1T3 :ADDRESS OF NEXT ROUTINE »
1000. : TEST ITERATION COUNT ¥
§1§§1 :SCOPE ENTRY POINT *

i*ilil!l!ii!!l*l*!iiliil!iil!illl!!l!i!***I*!ii!ll*i**iii*iiil!**i!*i*i!

TEST RBILITY TO SET AND CLERR ID BIT (BIT &) IN PPS
PICR:  BIS 8176, aPPS -SET 1D BIT IN PPS (BIT &)
BIT IBITB aPPS CHECK 1D BIT IN PPS
BNE PI1CB BRRNCH IF BIT SET
ERROR ERROR FRILED TO SET ID BIT (BIT 6) IN
SCOPE PPS
Pi1CB: BIC #8176, dPPS CLERR ID BIT IN PPS
BIT IBITB sPPS CHECK ID BIT IN PPS
BEGQ BRRNCH IF BIT IS CLEARR
ERROR ERROR ID BIT IN PPS FRILED TO CLERR
SCOPE
TSTA P1D, 100.
T1STRA  PID. 100 \X+1, \X42 \Y
*ii**ii*iiiii&iitiiiiiii**i*ili;iiiiil!ii*!iiiiii*iiiii*iififi{i;i{ii**i
b1713: 3 : PRG1 ROUTINE 3 ¥
PITY RDDRESS OF NEXT ROUTINE *
100. TEST ITERATION COUNT *
;1251 SCOPE ENTRY POINT *

iiiiil!ii!*lil!il!Illl&**llll!l*l!*!*i*illl!l!l!!!*l*l*ii!ilil*i{i*ilil{
:TEST RSILITY TO CLEAR_IC BIT (6) IN

PIDR: BIS $BITH, 3PPS ID BIT IN PPS.
SRESET RES
BIT 88176, JPPS :TEST ID BIT IN PPS.
BEQ .44 :BRANCH IF ID BIT IS CLEAR
ERROR *ERROR. RESET INSTRUCT ION FRILED TO
SCOPE :CLERR ID BIT (BIT &) IN PPS.

TSTA P1E, 1000.
TSTAR  PIE.1000.,\X¢1, \X42,\Y
iil!iillililililiii*liliiliil‘lll!‘il*li!iillli!lilliliili*liliiliiiilii
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0C7070 000004 PITY: 4 s PRG] ROUTINE Y4 #
00°072 007112 PL1TS s ADDRESS OF NEXT ROUTINE #
007074 001750 1000. + TEST ITERATION CGUNT #
007076 05688 ;1551 : SCOPE ENTRY POINT %

CRRRNERER IR RN R R R R R RRRRER AR AR RRRFRR £
s TEST THAT READY BIT (BIT 7) IS SET FOLLOWING A RESET INSTRUCTION, AND
: THAT THE READY BIT CAN BE READ RELIABLY.

007100 105777 172100 PlER: TSTB  oFPS . TEST PPS
007104 16040} BM] 44 :BRANCH IF READY BIT SET
007106 104015 ERROR ‘ERROR. RESET FAILED TO SET READY BIT,
007110 104000 SCOPE :0R FAILED TO RERD RERDY BIT.
007112 7STA PIF,100.
007112 TSTRA  PIF! 100 \X+1,\X42,\Y

| iilliii!ili*ii*l*iil!*!*i!i*ii!liiliii*!!!i*i!il!l!liliiiili!i!llli*ii!*
007112 000005 biTs: g . PRG1 ROUTINE S ¥
007114 007150 P1T6 :ADCRESS OF NEXT ROUTINE ¥
007116 000144 100. :TEST ITERATION COUNT ¥
007120 007122 pxrn :SCOPE ENTRY POINT ¥

000035 X=X+1

PR R R R R R F R R R R R RRRE RS
TEST THAT READY BIT (BIT 7) OF PPS IS RESET BY LORDING PUNCH BUFFER (PPB)

007122 104001 PIFR:  SRESET sRESET

007124 004727 004500 ISR %7, CPROY + CHECK FOR PUNCH READY

007130 112777 000000 172050 MOVB 0’ JPP8 Lono 0 INTO PUNCH BUFFER (PPB)

007136 105777 172042 TSTB aPPs - TEST PPS

007142 100001 BPL :BRANCH IF READY BIT CLEAR

007144 10401€ ERROR ‘ERROR. LORDING PUNCH BUFFER (PPB)

007146 104000 SCOPE :FAILED TO RESET READY BIT IN PPS

807150 7STA P16, 100.

007150 TSTAR  PIG, 100.,\X+]1 \X+2,\Y
1}*1****1&&**!{15*&*t*ii**i*iiiiiiiiiliiiiiliiii!li!{i*ii*****{i*******i

007150 000006 biTe: b - PRG1 ROUTINE & X

007152 007212 P1T? :ADDRESS OF NEXT ROUTINE ¥

007154 000144 100. :TEST ITERATION COUNT ¥

607156 007160 PIGA :SCOPE ENTRY POINT ¥

000006 X=X41

ii!ill!!*!l!l!!!iii!i*ii*!ll!iill!!llill!!*l!!l!ll!lili*i!lii!!i!i******
: TEST THAT READY BIT (BIT ?7) IS NOT RESET BY BYTE LORDING PPB+1.

007160 104001 PIGA: SRESET :RESET

007162 004737 004500 JSR %7, CPRDY : CHECK FOR PUNCH READY.

007166 013700 001206 MOV Ppe %0

007172 005200 INC %0

007174 112710 000000 MOVB  #0,370 : LORD PPB+1

007200 105777 1-2000 1S18  QPPS ' TEST PPS

007204 100401 BMI 44 :BRANCH IF READY BIT NOT RESET.

007206 104015 ERROR :ERROR. LOADING PPB+1 CLEARED READY BIT.

007210 104000 SCOPE : SCOPE

007212 7STR  PIH,1000.

007212 TSTRR  P1H. 1000.,\X+1,\X+2,\Y
iii!!iii****ii*i*iii*iil‘*l*!i**!iili!il**l*i!i!*l!i***i*iii*i**ii******

007212 000007 b117: 7 . PRG1 ROUTINE 7 ¥

007214 007260 PITIO *ADDRESS OF NEXT ROUTINE x

007216 001750 1000. :TEST ITERATICN COUNT x

007220 007226 PIHR :SCOPE ENTRY POINT ¥

000007 X=X+
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007222
007c2M
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007236
007244
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007270
007272
007274
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104014

104015
104000

000Ci0
007352
001750
007270
000010

104014

104014
007422
013737
00s077
004737
0s2777

17?2776
004s00
000100
000100

177776
004500
000100
000100

007346
007342

001216
171604
004s00
000100

171740
71732

171672
171664

1716860

177776

17157¢

MO4

12:14 PAGE S!

DREREFREERERFRIEEIREIIE IR 303339 3033 I I R
;TEST THAT PUNCH (READY BIT) IS ABLE TO INTERRUPT. IF THE INTERRUPT 1§
;SERVICED, IT WILL HAVE OCCURRED AT _CORRECT VECTOR.

PIHBHV :SET UP PUNCH INTERRUPT VECTOR.
PIHA:  CLR PSW :SET PRTY T0 0.
JSR %7 , CPRDY :CHECK FOR PUNCH RERDY,
BIC 8176, aPPS :DISABLE PUNCH INTERRUPT
533 88176, aPPS 'ENABLE PUNCH INTERRUPT
ERROR : ERROR. ranuns TO INTERRUPT WITH
:PUNCH READY BIT SET.
P1HS: §ggze 11, 1000. : INTERRUPT VECTOR POINTS HERE.
TSTAR  P11)1000.,\X+l,\X+2,\Y
i*{-*i***!**i!*!iiiii*i**i*l*!ii**iiiii*iililiii!i*l**i!i**i!*****i*i*ili
b1T10: 10 . PRG1 ROUTINE 10 ¥
PITLL : ADDRESS OF nzxr ROUTINE ¥
1000. *TEST ITERATION COUNT M
91§§1 :SCOPE ENTRY POINT ¥

3 IR I3 IR 93330333 I B0 T 006 33036 000060036 0600003630 366 00 3 3 6
TEST THRT PUNCH DOES NOT REINTERRUPT RFTER RTI WHEN READY BIT IS NOT RESET.

Pil gl?g V GET UP PUNCH INTERRUPT VECTOR
CLR PSW :SEY PRTY T0 0.
JSR %7, CPRDY sCHECK FOR PUNCH READY.
BIC 8176, aPPS :DISABLE PUNCH INTERRUPT
g(x)g BIT6, IPPS *ENABLE PUNCH INTERRUPT
ERROR sERROR. PUNCH FAILED TO INTERRUPT.
SCOPE s SCOPE
P1IB: MOV #P1ID,3PCHVTR  ;CHANGE INTERRUPT VECTOR TO PLID
MOV $P1IC. Q%6 :CHANGE INTERRUPT RETURN ADDRESS.
RT1 RETURN FROM INTERRUPT.
PL1IC: gggpe
P1ID: ERROR :ERROR2. PUNCH REINTERRUPTED AFTER RTI WITH
SCOPE :READY BIT LEFT ON. POP THE STOCK TWICE

I1STR  P1J,1000.
TSTAR  P1J.1000.,\X+1,\X42,\Y
i;iiiiiiiii*!if&iiii{i&iii*iii!l*iiiiiliili&*i**iiiii!*ii!**i***i****i**

biTil: 11 . PRG! ROUTIN NE { »
PITI12 tADDRESS OF NEXT ROUTINE ¥
1000. s TEST ITERRTION COUNT ¥
;1&&1 :SCOPE ENTRY POINT ¥

$ 3R I I 0000300000 306 3600303 T 003 0003 363630 R+ R
EE%ELT22T1LEEPPUgCH DOES NOT INTERRUPT WITH PROCESSOR AT SAME PRIORITY

3{?8“" :SET UP PUNCH INTERRUPT VECTOR.
P1JA: MOV PCHLVL , PSW :SET PROCESSOR PRIORITY SAME RS PUNCH.

CLR JPPS :DISABLE PUNCH INTERRUPT.

JSR %7, CPROY :CHECK FOR PUNCH RERDY.

BIS 8176, 3PPS :ENABLE PUNCH INTERRUPT.
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0C7412 Q00240  _ NOP ;OK_IF NO INTERRUPT OCCURS.

007414 00S07¢T 171564 CLR iPFS :DISABLE PUNCH INTERRUPT.

007420 104000 SCOPE : SCOPE

007422 10401S P1JB: ERROR ;ERROR. PUNCH ERRONEQUSLY INTERRUPTED

:WITH PROCESSOR AT SAME PRIORITY LEVEL
tAS THE PUNCH, OR THE PUNCh IS AT HIGHER

007424 104000 SCOPE :PRIORITY LEVEL THAN SPECIFIED AT PCHLVL.
007426 TSTR  PIK,1000.
007426 TSTAR  PIK1000.,\X+1,\X+2,\Y
*ii*ii*ii*iil*i!*iilll!*i!ll!i*ii!ii!*l!!!ll!l!ll*liil*li!!l!!***i**iﬁi!
007426 000012 blTi2: 12 . PRG1 ROUTINE ¥
007430 007S04 PIT13 nooas§§ OF NEXT ROUTINE ¥
067432 00.750 1000. ! TEST ITERAIION COUNT x
| GO7434 007442 PIKA :SCOPE ENTRY POINT ) ¥
000012 X=X+1

SRR IR IR RN RERE R AR RE RS
; JEST THAT PUNCH_INTERRUPTS WITH PROCESSOR AT PRIORITY 1 LEVEL LOWER
; THAN THE_PUNCH PRIORITY.

007436 104014 STPCHV ;SET UP PUNCH INTERRUPT VECTOR

007440 007502 P1KB

007442 013737 001216 177776 PIKR: MOV PCHLVL , PSW ; SET PROCESSOR PRIORITY ONE LEVEL LOWER
007450 162737 000040 177776 SuB #40, PSW : THAN_PUNCH PRIORITY.

CO074S6 Q42777 000100 171520 BIC #8116, aPPs sDISABLE PUNCH INTERRUPT

007464 004737 004S00 JSR %7, CPRDY :CHECK_FOR PUNCH RERDY.

007470 0Se777 000100 171506 BIS OBiTB aPPS SENABLE PUNCH INTERRUPT.

007476 000240 NOP

007500 10401S ERROR ; PUNCH FRILED TO INTERRUPT WITH PROCESSOR

:PRIORITY ONE LEVEL LOMER THAN PUNCH.
: THEREFORE, PUNCH PRIORITY MUST
:BE LOWER THAN SPECIFIED AT PCHLVL.

007502 104000 PIKB:  SCOPE “HERE IF INTERRUPT OCCURS.
007504 7STA  PIL,1000.
| 007504 TSTAR  PIL 1000, ,\X+1,\X+2,\Y

****i****l**!*i**li*****i****i*i**i¥l**!!!*************************i!***

007504 000013 AIT13: 13 . PRGL ROUTINE 13 ¥

007506 007556 PITIY4 : ADDRESS OF NEXT ROUTINE ¥

007510 001750 1000. s TEST 1TERATION COUNT M

007512 8868?% P1§gl :SCOPE ENTRY POINT ¥

§ I I I I3 330 I I 03 303330 I 363096 J 0306 69 336
s TEST THAT PUNCH INTERRUPTS IMMEDIATELY UPON LOWERING CP PRIORITY TO O.

007514 104014 STPCHY sGET UP PUNCH INTERRUPT VECTOR

007516 007554 PILB

007520 004737 004500 PILA:  JSR %7 .CPRDY ,CHECK FOR PUNCH READY.

007524 042777 000100 171452 BIC seiT6,aPPS DISABLE PUNCH INTERRUPT

007532 052777 000100 171444 BIS 88176, aPPS :ENABLE PUNCH INTERRUPT

007540 00S037 177776 CLR PSi :LOWER PRTY T0 O.

007544 012737 000340 177776 MOV sPRTY?, PSW :RAISE CP PRICRITY BACK TO 7.

007552 104015 ERROR ERROR. PUNCH FAILED TO INTERRUPT IMMEDIATELY

AFTER CP PRIORITY WAS LOWERED T0 O.

007554 104009 PILB:  SCOPE “HERE IF INTERRUPT OCCURS.

007556 7STA  PIN,S

007556 TSTAR  PIM'S \X+41,\X42,\Y
lliiiilliiiili!lilililiili*l!i&iilllllllii!lillilii!l*lliliilli!ilil*lll

007556 000014 BITi4: 14 . PRG1 ROUTINE 14 ¥

007560 0C7e22 PITIS ;ADDRESS OF NEXT ROUTINE *
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£C100C
010062

Q04S32
001330

177720
00100C
010062

004532
001330

177720

001000
(1)

004204

031339

00420¢e
001330

004202
001330

BOS

12:14 PRGE &3

S ; TEST _ITERATION COUNT %

EIQRI :SCOPE ENTRY POINT #
=X+

(RN R R RS R R PR R R R R R R R PP R R R R R R R RN RN R IR R R PR LSS BRI

PJNCH SPECIAL BINARY COUNT PATTERN IN PUNCH MODE O (FULL SPEED)

PIMA: MOV 8512. ,RCNT :SET CHARACTER COUNT TO Sl¢
gsn %5, PFRNT cgopuncgarnonr END AND MODE G
INBIN .znxrantzs spscan ernnnv COUNT
PIMB:  GETBNP -GET BINARY CHARACTER
ISR %7, HGPCH :GO PUNCH THE cunnncrsn
DEC RCAT : DECREMENT CHAR COUNT.
SNE PINB :BRANCH IF COUNT NOT YET O YET.
SCOPE : SCOPE
7$TA PIN,S
TSTRA  PIN.G, \X#l \X42, \Y
T T T L A T T P T T T T T T TP PR PP PP IT T PI
BITIS: IS . PRG! ROUTINE IS »
P1T16 : ADORESS OF rcxr ROUTINE %
5 :TEST ITERATION COUNT ¥
;1;51 :SCOPE ENTRY POINT %

JREREEREREERRFHHER RS R R
;PUNCH SPECIAL BINARY COUNT PATTERN IN PUNCH MODE | (RANDOM STALLS AFTER
sPUNCHING EACH CHARACTER, MAXIMUM STALL 47 MILLISECONDS)

nov 8177720, STLMSK SET STALL MASK FOR S7(B) MAX

PINA: ssxg ntm T CHARRCTER COUNT TO 512,
{59 ; ND?%NCORFRON END, AND MODE |
INSIN mnmdzs spscml. BINARY COUNT.
PINB: GETENP :GET BINARY CHARACTER.
JSR %7 ,HSPCH GO PUNCH THE CHARAC™ ER
STALL RQNDOH STALL.
DEC RCNT DECREHENT CHAR COUNT.
BNE PINB BRRNCH IF COUNT NOT YET 0.
SCOPE ,SCOPE
157A P10,5
TSTRA  P10.S,\X¢1,\X42,\Y
iiiii}{ifiiuaiifiaiiiiiili{}lliiiiiiiiiiii{ii&iiiiiiii{i{i}i!iiiiiiili}i
BiTib: 16 . PRG] ROUTINE 16 ¥
PIT1? RDDRESS OF NEXT ROUTINE ¥
S TEST ITERATION COUNT *
PIQEI SCOPE ENTRY POINT ¥

;R R SHHHEHHEE I HEHHHEHHHHHHEHHEHNN S
sPUNCH SPECTAL BINARY COUNT PﬂTYERN IN PUNCH MODE 2.

: (RANDOM STi._L BEFORE 0"32 gg GROUP OF CHARACTERS).
s MAX ] MUM TRLL 47 HILL ;nuu OUP LENGTH -15)
81777 ALL MASK FOR 57(B8) MAX.
mmo ncnsx ssr cnm GROUP MASK FOR 17(8) MAX).
P10A: nov ssx RENT T CHRRARCTER COUNT TO Sl2.
JSR FRNT PUNCH FRONT END AND MOOE 2
2 xmx CATOR
INBIN s INITIARLYZE SPECIRLnNéNARY COUNT.
P10B: JSR %7 ,GRCNT' : GENERA OM CHARACTER COUNT
STALL :RANDOM STARLL.

- -
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| PRl
DIPARA

MRCY1L 2701006
.CHB O4=NOV-7
0C778e 104030
0077S0 004737
CO77SY 005337
007 001404
007762 005337
007766 00136
007770 000763
007772 104000

007774
007774 000017
Qo7776 177777
010000 000001
010002 010CON
000017
010004 012737
010012 DO453?7
010016 000003
010020 10402
010022 104031
Ci0024 023420
010026 012737
01003 104030
010036 004737
0i1004¢ 005337
01004 OOL40M
010050 005337
0100SN 001367
0i00S6 00076l
010060 104000
01006 012701
010066 00S037
010072 004737
010076 00S301
010100 001374
010102 012737
010110 737
010114 012537
010120 0ON73?7
0:0124 012701
010130 005037
DIOIN 00MN737
010140 00S304
010142 001374
010144 000205
010146 104010

Vv-Tb 12:14 PRGE SH

001330

004232

001332

P1OC:  GETBNP :GET BINARY CHARACTER.
JSR %7  HSPCH 'PUNCH THE CHARACTER.
DEC RCAT : DECREMENT CHAR COUNT
BEQ P10D :BRANCH 1F COUNT IS 0.
DEC RNCNT NOT 0. DECREMENT RANDOM CHAR COUNT.
BNE P10C :BRANCH IF COUNT NOT YET 0.
B8R PiCB :BRANCH IF COUNT 0.

P10D: scops COPE

:5
TSTRR  PIP,1,\X+1,LST,\Y
!liiil!lliii!l!iil‘iiiilii!lli!!!l!Iilll!!lll!!lllill!lll*iiili**!lili*l

bIT17: 17 PRGI ROUTINE 1?7 ¥
PITLST :ADDRESS OF NEXT ROUTINE 3
1 TEST xrennrl COUNT ¥
;1;51 :SCOPE ENTRY POINT *

s SRR IS I SISO 00 I I SIS IE S S
;PUNCH SPECIAL BINARY COUNT PATTERN IN PUNCH MODE 3.
STRLLEIEDSECONDS PUNCH 32 CHARACTERS, UNTIL THE ENTIRE PARTTERN IS

bx MOV 8512. ,RCNT -SET CHARACTER COUNT TO S12.
JSR %5, PFANT c PUNCH FRONT END AND MODE 3
3 INDICATOR.
INBIN INITIRLiZE SPECIAL BIN COUNT
P1PB: Fmv -STRLL 10 SECONDS
n65”” 832. ,RNCNT -SET GROUP COUNT TO 32.
PIPC: GETBNP cer BINARY CHARRCTER
JSR %7, HSPCH :PUNCH CHARACTER
DEC RCAT :DECREMENT CHAR COUNT
BEQ P1PD :BRANCH IF COUN " IS 0
DEC RNCNT : DECREMENT GROUF COUNT
BNE PIPC :BRANCH IF COUN" NOT YET 0.
BR PIPB :BRANCH IF COUN' O.
PIPD:  SCOPE : SCOPE
suanoun 10 PUNCH rnom END AND MODE CODE (USED BY PRG3).
PFRN :PUNCH 20 BLANK CHARACTERS (000)
CLR Pcnoar :CLEAR PCHOUT.
JSR %7, HGPCH :PUNCH CHAR.
DEC %1 :DECREMENT R
BNE =6 :BRANCH IF NOT 20 CHARCTERS YET.
MOV 8377, PCHOUT :PUNCH RUBOUT CHAR (SYNC CHAR).
JSR %7  HSPCH
MOV (s$+ PCHOUT -MOVE MODE CODE TO PCHOUT
JSR 7 HSPCH :PUNCH MODE CODE.
MOV oq “1 :PUNCH 4 BLANK CHARACTERS.
CLR PCHOUT
ISR %7, HGPCH
DEC %1
BNE .=
RTS %S EXIT

PRG2 - PUNCH VERIFY PROGRAM
wzs PROGRAM VERIFIES TAPE PRODUCED BY PRG!.
ANY eanons FOUND RRE REPORTED.

PRGz:  TYPE s TYPE TITLE
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SRR R AR

e

000

£T0D:
ETCE:

ETOF:

ETOG:

DOS

PC,RDRSEL

0
47 BﬁERD

; SELECT REARDER.

;WRIT FOR_USER.
1250 TO CTRA. (TOTAL CHAR COUNT),

;RERD CHAR
; BRANCH IF NON-ZERO CHAR,

;0 CHAR, DECREMENT CTRB

$BRANCH IF 10 CONSECUTIVE 0’S RERD.
iNQ. DECREMENT CTRA

:BRANCH IF NOT YET 250 CHARS RERD.
: 250 CHARS RO SYNE ERROR.

s DECREMENT C

s BRANCH IF NOT 250 CHARS RERD YET.
SYNC ERROR. 250 CHARS RERD WITHOUT
R SUCCESSFUL SYNC.

;GO TRY AGRIN.

;RERD CHAR

:BRANCH IF NON-ZERO CHAR.
DECREHENT CTRA

;BRANCH IF NOT 250 CHARS RERD YET.
1260 CHARS RERD. SYNC ERROR.

SOHPgﬁi CHRR RERD TO 377.
;ERROR TYPEOUT.

; LERDER ERROR. SHOULD BE 377.

; STRRT OVER

;RERD CHAR.

: COMPARE CHAR READ TO 3.

:BRANCH IF SAME OR LOWER.

:ERROR. CONVERT DATA RERD TO ASCII.
:SET UP FOR TYPEOUT.

;LERDER_ERROR. SHOULD BE BETWEEN
0 AND 3.

— mmm—
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010430
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01044
10N52

RERAS S 2ES

AR

OO0O00000000000000O000
oLnNo

Pt Pusit Pucth Pucst Pt Pt Pt Poan Prast Pt Pratt Pt Pt Prsct P Pt Prmets Pt

FIE  BRER
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EEREIIREA
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000672

805537
%‘4‘;37

86-"33

104027
004737
005337
001370

%?

Eggﬁ%

—
2=
0L

R

53

T

QF
35

09& IOH-NDV-?S 12:14 PAGE Sk

EOS

c2:1!
BR ETOR :START QOVER.
oooooq 001352 ETOI: MOV 84, CTRA :4 TO CTRA (CHAR COUNT)
CLR exﬁ CLERR BIMR. EXPECTED CHAR IS O.
80 ;4 ET0S: ISR  BRERD sng CHAR,
o470 I3R CHK :G0 CHECK CHAR RERD.
001352 DEC crhn oscaensur CTRA
sns ETOJ gz ir NOT 4 CHARS RERD YET.
INBIN INITIRLI SPECIRL BINARRY COUNT.
001000 001352 MOV csxa cTAA SET CHAR COUNT TO Si2.
0o4024 ETOK: JSR " BREAD Reno CHR
GETBNR :GET BIN CHAR.
010470 JSR %7  ECHK GO CHECK CHRR RERD.
001352 DEC CTRA ‘DECREMENT CHAR COUNT
BNE ETOK *BRANCH IF NOT S12 CHARS READ YET.
BR ETCA DONE. START OVER.
001334 003152 ECHK: CMP CRBUF, BINR :COMPARE CHAR RERD RGAINST EXPECTED CHAR.
BEQ ECHKR' :BRANCH IF EQUAL.
g?ggv :CONVERT EXPECTED DATA TO ASCII.
ssa
0ACNY : CONVERT DATA RERD TO RSCII.
CRBUF
3uns
ERRORN :ERROR. DATA ERROR.
ETl
ECHKA: RTS X]T
/nca - conaxnso RERDER-PUNCH TEST
: USES specan BINARY COUNT PATTERN.
PRG3: E, :TYPE TITLE.
004760 Jéﬂ PC, RDRSEL :SELECT RERDER
004562 PC.PCHSEL :SELECT PUNCH.
rvpss
IM3
M6
xTea
CHALT
INCIN - INITIALIZE exnnnv COUNTS.
177620 0DON202 MOV ¢177sao STLMSK :SET STALL oEan
011064 CLR PCHC CLERR PUNCH COUNT
011066 CLR nausv ; noen BLSY INDICATOR
STRDRV se PTRT VECTOR.
WNZERQ
2{,’;3“" SET PTP1 VECTOR.
GETBNP sGET BIN CHARACTER
003154 170366 MOV BINP, 3PPB tPUNCH IT
000100 1703%6 BIS 88178, PPS s ENABLE PTPI
177776 CLR PSW *SET PRIORITY O.
gsnp ) s TRAP CALL TO CRUSE NOISE.
170342 PBIN:  1ST JPPS : TEST FOR ERROR.
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1e:11

170324

0110864
003154
011064
011066
000200
000101
011064

170230

170214
003732
170200

001334

170152

170142
011068

170076
001344

FOS

PBNA :BRANCH IF NO ERROR.

: TYPE PUNCH NOT RERDY

* MESSAGE .

PBIN -RECHECK FOR ERROR.
JPPS :CHECK FOR DONE.
PBNB :BRANCH IF DONE SET.

+ ERROR.FALSE PUNCH INTERRUPT.
PCHCNT s INCREMENT PUNCH COUNT.

:GET BINARY CHARACTER
BINP, 3PPB emsLe PUNCH
pcucﬁr $100. :NOT BUSY. PUNCH COUNT 100 YET?

s BRANCH IF YES.,

BUSY 22’ vgr EXIT INTERRUPT
BaRC BRI vES>Y

88177, RBUSY ssr RERDER BUSY

2101, 9PRS :ENRBLE PTRI AND RERDER.
PCHCAT, $102. *PUNCH COUNT 1027

PEND :BR IF NOT.

aPPS :STOP PUNCH.

:EXIT INTERRUPT.
aPRS :CHECK FOR ERROR.
CRDA :BRANCH IF NO ERROR.
%7 . TSM2 s ERROR. TYPE MESSAGE.
CREAD
3PRS : TEST FOR DONE.
CRDAR :BRANCH IF DONE SET.

‘ERROR. FALSE RERDER INTERRUPT.
aPRB, CRBUF : CHRRACTER RERD TO CRBUF
PCHCNT
CREADC :BR IF NOT O.

88176, 9PPS :NO. PTPI ENARBLED?
CREADA :BR IF YES.
88176, aPPS *NO. ENRBLE PTPI.
#8177, RBUSY :YES, CLEAR RERDER BUSY.
aPRS :DISABLE PTRI.
%7 EXIT.
dPRS smau: RERDER
%7, CREAD :READ CHRRACTER
CRAUF : CHECK CHARACTER
"+ :BRANCH IF NON-ZERO CHAR.

+2ERO. EXIT INTERRUPT.
SRBIN,JRDRVTR  ;SET READER VECTOR TO RERD BINARY

naiﬁgérn :COUNT. SET ERROR COUNTER T0 3.
%7, CRERD :READ CHARACTER.

:GET BINARY CHARACTER
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RBINB:

RBINC:

RBIND:

. PRGY -

PRGY:

PRGYA:

. PRGS -
PRGS:

12:14 PRGE S8

CHP

TITLS
JSR
TYPES

IMS
IM6
IM23

GOS

BINR. CRBUF : COMPARE AGAINST CHAR READ.
RBINB :BRANCH IF NOT SAME.
:SAME EXIT INTERRUPT.
: CONVERT EXPECTED CHAR TO RSCII
: CONVERT RECEIVED CHAR TO ASCII
: ERROR MESSAGE. DATA ERROR.
ERCTR :3RD ERROR?
RBINC : YES

;n?.'sx&r *NTERRUPT.
$BITIS,RBUSY  ;DISABLE STALLS.
sRBIND QRDRVTR :SET PTR VECTOR TO RBIND.

s4_ERCIR :USE ERCTR RS CHARACTER COUNTER.
8CREUF, %0 ADDR OF CRBUF TO %0
:EXIT INTERRUPT
%7, CREAD :READ CHARACTER
CRBUF, (0)+ STORE CHARACTER STARTING AT CHRI
Egsrn :3§g CHARACTER?
:EXIT INTERRUPT. NOT 3RD YET.
%7 . SYNCA :G0 SYNC THE READER.
RBINC :NO SYNC. TRY AGRIN.
$RBIN, JRDRVTR  :SYNCED. SET READER VECTOR TO RBIN.
3 ERCTR :SET ERROR COUNT TO 3.
#81T1S RBUSY  ;ENABLE STALLS.
*EXIT INTERRUPT.
2 CHARACTERS SET'IN SR.
- TYPE TITLE.
PC, PCHSEL :SELECT PUNCH.
:COMMON HALT. WAIT FOR USER.
SR, PCHOUT :PUNCH FIRST CHARACTER.
%7 HSPCH
SR 1. PCHOUT :PUNCH SECOND CHRRACTER.
%7 . H8PCH

PRAYA . REPERT.
READS-CHECKS TAPE PUNCHED WITH CODES SET IN SR
TYPE :TYPE TITLE.

PC, RORSEL ; SELECT RERDER.
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J4=~NIV-76 12:14 PRGE S9
12:11

177570
177571
OC4024
001334
004024
001334
001336
001340

001 35M
000003

001354
001334

001344

001336
001340
177777
001334

004760

001356
001360

001336

001340
001356

001360

001344

001356

001380
0013S6
001354
001360

HTOR:

HT0B:
HTOC:

HT0D:

HTOE:

HTOF :

HTOG:

:PRGE -
PRGE:

-1
CHALT
MOVB
MOVB
JSR
MOV
JSR
MOV

BNE

HTOF
CRBUF,CTRC
HTOC

ERCTR
HT0R

HTOC
CHR1,CTRD
HTOG'

CHRE CTRC

HT0G
s-1,CIR8
108

H
CRBUF,CTRD
HTOC

HTOD

HTOR

;COMMON HALT. WAIT FOR USER.
:STORE EXPECTED CHARACTERS.
IN CTRC AND CTRD.

sMATCH CHARS ON TAPE RGAINST EXPECTED CHARS.
tREAD CHAR INTO CHRI
;READ CHAR

: INTO CHR2

(8HR1) =(CTRC)?

:YES. (CHR2)=(CTRD)?

:NO, MATCH ERROR.

$YES, NEXT CHAR SHOULD = (CTRC) (CTRB=0)
1370 ERE%R COUNTER.

SRERD CH

: COMPLEMENT CHAR INDICATOR

:BRANCH IF EXPECTED CHAR SHOULD = (CTRD.
(CRBUF) = (CTRC)?

; YES.
:NO. (CTRC) TO RSB IN ASCII FORM.

; (CRBUF) TO RWAS IN ASCII FORM.

;ERROR | CALL. TYPE DATR ERROR MESSAGE.

; 3_ERRORS?

:YES. START ALL OVER.
iNO. CONTINUE RERDING.
: (CHR1) = (CTRD)?

:NO, MATCH ERROR.
;55 (CHR2) = (CTRC)?

MRATCH ERROR
:YES. NEXT CHAR SHOULD = (CTRD)
:G0_START _RERDING.
: (CRBUF) = (CTRD)?
sYES. 0K, "CONTINUE RERDING.
:NO. (CTRD) 7O ASB IN ASCII FORM.

; GO_GENERATE ERROR MESSAGE.
:MATCH ERROR. UNABLE TO MATCH U
:2 CONSECUTIVE CHARACTERS FROM REQDER

; TO CHARACTERS READ FROM SR.

REgg X CHRRACTERS, STRLL Y HxLLISECONDS

TITLG
JSR
TYPE

PC,RORSEL

YPE TITLE AND INSTRUCTIONS.

;SELECT RERDER.
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PREL!  MACYLL 27(1006) Q4-NOV-76 12:14 PRGE 60
DZPRRAA.CMB O4-NOV-76 l2:!1

01164 013331 IM1?
011650 104024 CHALT
011652 005037 011714 ITR:  CLR ITY
Hies B2 D ow B B s g 1o i

{ &f "
811295 }{37 7 i? 71 8117&0 MOV gnix.xrx E 3 COUNT TC 1¥x.
011676 001405 BEQ ITC aa IF COUNT 0.
011700 004737 003654 I"8:  JSR %7 . AREAD *FETCH Hnnncrsn
011704 105337 011720 DECB  ITX s DECREMENT CHAR COUNT.
01171g 001373 BNE 118 :BRANCH IF COUNT NOT 0.
011712 104031 ITC:  DELAY *READ CHARS. STALL NOW.
011714 000000 ITY:  OPEN :STALL COUNT IN MSECS.
011716 000755 8R ITA : REPEAT
011720 000000 ITX:  OPEN

PRG?. PUNCH SPECIAL BINARY COUNT PQTTERN TEST TAPE
011722 104010 PRG?: TYPE :TYPE TITLE.
011724 013135 TITL?
011726 004737 0QYSE2 ISR PC, PCHSEL sSELECT PUNCH.
011732 104011 TYPES
011734 013254 IM1E
01173 177777 -1
011740 104024 CHALT :WAIT FOR USER.
011742 01274 000024 MOV $20.,-(8) :PUNCH 20 BLANK CHRR. LEADER
011746 00S037 001332 CLR PCHO(T
011752 004737 004532 PRG7R: JSR %7 , HSPCH
011756 005316 DEC avb
011760 001374 BNE PRG7R
011762 10402¢ INBIN - INITIRLIZE SPECIAL BINARY COUNT
511768 104030 PRG7B: GETBNP :GET BINARY CHARACTER.
011766 004737 004532 JSR %7  HSPCH *PUNCH CHARACTER
011772 000774 BR PRA7B ' REPEAT.
-PRG10 - READER SPEED PRINT LOOP’

011774 104010 PRGIO: TYPE TYPE TITLE
011776 0i4022 TITL10
012000 004737 004780 JSR PC,RORSEL :SELECT RERDER.
012004 104011 TYPES
012006 014053 IM10
012010 014242 IM24R
Q12012 177777 -1
012014 104024 CHALT :HALT. WAIT FOR USER,
012016 00S037 001356 KTR:  CLR CTRC :CLEAR WORK REGISTERS
012022 005037 001354 CLR CTRB
012026 032737 0M0000 177570 BIT mmm -DETERMINE WHETHER 30 OR
012034 001403 BEQ KTB 2300 SECOND TIMING IS DESIRED
012036 012737 000416 001356 MOV #270. ,CTRC SET UP FOR DESIRED TIME BASE.
012044 062737 000036 O00i356 KTB:  AOD oao LTRC
012052 000407 BR KTD
012054 004 BOM024 KIC:  JSR %7 . BREAD :READ CHARACTER.
012060 oosgg; 001352 DEC CTRA : DECREMENT CTRA
012064 001005 BNE KTE :BRANCH IF CTRA NOT 0.
012066 gos;g; 001354 INC CTRB :CTRRO.+] TG CTRB.
012072 0i3 001356 001352 KID: MOV CTRC,CTRA RELORD CTRA.
012100 005737 177570 KTE:  TST SR rxns up?
012104 100363 BPL KTC :NO.
012106 004537 012214 KIF:  JSR %S, CPKPL +GO TYPE OUT DEVICE SPEED.
012112 014672 SMY
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000737

104010
014414
004737
104011
13254
0l4eye
17272777
60402%
37
005037
000407
004737
00533

JO5

J4-NOV-T6 le2:14 PRGE B!
12:11

BR K
= _PUNCH SPEED PRINT LOOP
TYPE

TITLLY
JSR
TYPES

- PRGI 1
PRGI1:

0C4See PC,FCHSEL

201354 LTA:

001332

004532
001352

001354
000074
177570

Olezi4

LTB:

001352 LIC:

LTD:
LTE:

LTR-2
012232 CPKPL: (5)+,CPKPLA

CPKPLR:

:GO HALT.
:TYPE TITLE.
sSELECT PUNCH.

;HALT. WRIT FOR USER.
;CLEAR WORK RRERS.

:PUNCH R 0

+DECREMENT CTRA
:BRANCH IF CTRR NOT O
; INCREMENT CTRB.
:MOVE 60 TO CTRA

; TIME UP?

;NO.
;GO TYPE OUT DEVICE SPEED.
;GO HALT AND RERDY UP FOR NEXT 71

:MOVE RDDR OF IST MESSAGE TO CPKPLA.
; CONVERT (CTRB) TO DECIMAL ASCII.

; TYPE DEVICE SPEED.

;EXIT.
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PRBLIL1  MACYIL1 27(1006) QJ4=NOV-TB 12:14 PRGE 62
D<PRAR.CMB O4=NOV-76 12:1!
:PQEII ADDITIONAL CODE TO CHECK PUNCH LOGIC AND RERDER LIGHTS

:MODIFIED: MARCH 15, 1975
:PROGRAMMER:  MIKE MITCHELL

;PROBLEM CORRECTED: PUNCH GETS HUNG WHEN RUNNING OUT OF TAPE

: AND OPERATOR TURNS PUNCH OFF. THIS PREVENTS
: THE PUNCH FROM FINISHING THE PUNCH CYCLE

; BY KEEPING RERDY LOW.

'PROBLEM FIX: ADDITIONAL LOGIC ALLOWS PUNCH TO BE

; RE-INITED UNDER PROGRAM CONTROL.

'THIS CODE RUNS UNDER OPERATOR INTERVENTION.

’
-
’

Ligeve 177777 MONE: 177777 ;BINRRY ONE PATTERN
Clee44 000000 ZERC: O ; ZERO PRTTERN

:PROGRAM 12---HIGH SPEED PUNCH PROGRAMMABLE INIT TEST

012246 104010 PRGI2: TYPE
012250 01SE4S TITL12 s TEXT "%%PRG12--PROGRAMMABLE INIT TESTa"
012252 004737 004562 JSR PC, PCHSEL :SELECT THE PUNCH

012256 104011 TYPES

012260 013254 IM16 : TEXT "MAKE PUNCH READY™
012262 014001 IM23 ' TEXT "HIT CONTINUE®
012264 177777 -1

012266 104024 CHALT :WAIT FOR OPERATOR.

012270 042777 000006 166706 PG128: BIC %6, IPPS :DISRBLE PUNCH INTERRUPT.
012276 OQN737 012404 JSR PC’ TSTPUN s CHECK FOR PUNCH RERDY.
012302 113737 012242 001332 PGl2A: MOVB  MONE,PCHOUT :PUNCH BINARY 1 PATTERN.
012310 004737 012332 JSR PC, HSPCH]1 ;D0 IT HERE,

012314 113737 012244 001332 MOVB  ZERO,PCHOUT ' PUNCH BINARY ZERO PATTERN.
012322 004737 012332 JSR  PC,H5PCHI

012326 000137 012302 INP PGleR - LOOP

'WIGH SPEED PUNCH ROUTINE

012332 000240 HSPCH1: NOP ; DEBUG.

; PUNCH THE CHARACTER
012334 (043737 001346 001332 BIC PCHMSK, PCHOUT
012342 013777 001332 166636 MOV PCHOUT, 3PPB ,bg?IT) FggCgOEgFFER.
012350 004737 012436 JSR PC, TIMER ;IN A TIMEQUT LOOP,
012354 000000 HALT ; TIMED-QUT RETURN
012356 052777 000400 166620 1S: 8IS #400, JPPS ;RE-INIT PUNCH,

012364 032737 040000 177570 BIT 8817}y, SR -SCOPE LOOP ENABLED???
012372 001371 8NE 18 s YES,LOOP UNTIL SR14=0.
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012374 Q04737 012436
012400 000000

000207

005777
y

104024
000763

012737
000240
00S237
001406
105777
10040S

104031
000012
0007686

000240
000207

062716
000207

LOS

Q4-NOV-Tb 12:14 PAGE 63

166574
166566

177200 001354
001354
166524

000002

JSR_PC, TIMER ;RE-CHECK THE DONE BIT.
HALT tFATAL ERROR: DONE BIT_WAS_NO
:RESET BY THE INIT INSTRUCTION.

;ELSE RETURN IS TO THE NEXT INSTRUCTION.

RTS PC -gxrr

:QUTPUT ERROR MESSAGE OF PUNCH NOT READY

- IF ERROR BIT 15 SET OR BIT 7 NOT SET.

YsTPUN: TST JPPS
BMI

HSPCH2
1STB aPPS
BPL HSPCH2
RTS PC
HSPCH2: TYPES
SM3 ; "PUNCH_NOT REARDY”
IM1b s *MAKE PUNCH READY"
~1 : TERMINATOR
CHALT
BR TSTPUN ; LOOP AGRIN

'TIMER ROUTINE FOR HIGH SPEED PUNCH

WAITS FOR READY FLAG IN LOOP
: IF READY COMES UP WITHIN ALLOWABLE TIME : RETURN IS TO CALL+2
tELSE INIT IS ISSUED TO HSP AND PROGRAM HALTS AT CALL+!

TIMER: MOV #-600,CTRB ; MAXIMUM=600 MS DELAY
TIMERL: NOP
INC CTRB ;UP COUNTER
BEQ TIMER2 : TIMED-OUT. . .ERROR. .
1578 aPPS ;READY BIT SET?
BMI TIMERS :YES, OK
; RERDY NSELEET, SO DELAY 10 MS AND CHECK AGRIN.
10. ;10 MILLI SE DELAY.
BR TIMER] :GO CHECK AGAIN.
TIMER2: NQOP
RTS PC ;RETURN TO CALL+!
TIMER3: Sgg gg,(SP) ;RETURN TO CALL+2 IF NO ERROR

RDDITIONQL CODE TO PROVIDE READER LIGHT TEST UNDER OPERATOR
s INTERVENTION.

$USE SWITCH 8 TO TURN READER LIGHT OFF.
sUSE SWITCH 12(1) TO SELECT NEW READER TO TEST.
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JH=NOV-7B  12:14 PRGE &M

O4-NOV-76 12:1!

104010
015713
004737
104011
015745
016026
1772777

0:3700
032700
001773

QS277?
032737

PRG13: TYPE
TITL13
004760 PRG13C: JSR PC, RDRSEL
PRG13B: TYPES
IM13A
IT13B
- SWB= 1 T0 TURN LIGHT OFF.
177570 PG13A: MOV
000400 BIT 0400 RO
BEQ PGI3A
000400 166436 18: BIS oqoo JPRS
040000 177570 BIT sBITIY, SR
BNE 18
HALT
010000 177570 BIT 10000, SR
BNE PRG13C’
BR PRG13B

; OUTPUT _TEST HEARDER.

s TEXT "PRG13--READER LIGHT TEST"
:SELECT READER VIA SWR

: OUTPUT MESSAGE:

s TEXT “TURN LIGHT ON VIA RCR SWITCH”
TEXT “UgEFSNB TO TURN LIGHT

: CHECK BIT 8.
:SUITCH DOWN. NO QCTION REQUIRED.
+ELSE TURN Ltcu

SCOPE LOOP SET?
s YES Lobp UNTIL SR14=0.
'WAIY FOR OPR TO HIT CONTINUE
: CHECK FOR SELECT NEW RERDER.
}YES, SELECT NEW READER.
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012566 022445 lec AFGEND: .WSCII ‘'xvP’
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052105 0OSI440 .RSCII '“SET SRI4 TG A 1 FOR 300 SEC °

0Nl
014165 ¥y 8:5511 047111 .ASCII 'TIMING, OR SET IT TO O FOR 30 '’

17 02
22 030063
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0l42a3 123 Q41805 Q47117 .HSCII1 'SECOND TIMING.Q'

!

! 014230 020104 044524 (QMY51S
3 014236 043516 04005k
|
!
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— - —— e —— . ot |
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014242
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014256
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Q4-NOV-76 12:14 PRGE 71

)
D‘G-NO‘I?;& 12:1l

Q4asee
047117

n
—
oQ
=

2223
ot
2553

051523
44524
Q47524
0S2122
047111

8?144
204
020061
042116

3516
47511
047440
020116
042503
042105

04750S

030S07
044103

A

RR22RR2 KR 22232
LRPREND R 55598

IM24A:

TITLLL:

TITLS:

IM3:

EM]:

SMe:

.H5CII

.RSCII

.RSCII

.RSCI1
.RSCI1

.RSCII

.ASCII

.RSCII

.RSCII

-RSCII

GO6

7PRESS CONTINUE TO START TIMING.'

'#SET SR 1S TO A | AT END OF °*

"TIMING PERIOD TO OBTRIN DEVICE SPEED '’

'TYPEOUT.J’
*Z47PRG11. PCH SPEED TEST.3’

*%7PRG3. COMBINED READER-PUNCH TEST.3’

*%MAKE PUNCH RERDY, PUNCH BLANK LEADER, '’

"LORD RERDER.J’

'ZRERDER ERROR BIT SET.3’

*ZREADER NOT REARDY.Q’
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014647 04S 0S004S 047125 SM3: LRSCIT  '"“Y%PUNCH NOT RERDY.Q'
Ol1M6S4 OWMI03 087040 0SelL?
Ol4e6e 0S1040 0O40S0S OS4SOM
014670 83005&
Ol14e72 2445 QM2See 0M2l0l SMM: LRASCII '““RERDER SPEED : Q'
Ciq4700 0S110S OSINM0 0M2se0
014706 0ON210S 035040 0M0040
014714 022448 (0SeS20 0415816 SMS: LRSCII '“%PUNCH SPEED : d°
Qi47ee 020110 050123 04250S
014730 020I10M 020072 100
014735 020040 020040 ACPS: LRSCII ° CHARS PER SEC.3’
014742 04Nl 0S1101 020123
014750 0OM2S20 020122 042523
014756 027103 100
014761 0NS  0SO0NS EMO: LASCI1 '%4P’
014764 0200M0 020040 124 APNUMB: .ASCII ° T
014771 ONO 020040 020040 ATNUMB: .RSCII PC’
014776 0M1520

: 01S000 020040 020040 020040 APC: LASCII ICNT
015006 020040 0415811 052116
015014 040
015018 040 020040 020040 AICNT: .ASCII i
015022 040056
0150284 (Ce0040 0SOI106 020103 FPCMSG: .RSCITI ' FPC !

i 015032 (020040 020U<0 020040 ARFPC: LRSCII ° 7%d’
015040 0Oe224M0 100

| 015043 o400 042040 0S210! EML: JASCI1 ' DATAR ERROR S/B: '
0150S0 020101 O0S110S 75ee
015056 (20122 OSIYM0 041087
015068 020072
015066 020040 020040 020040 RSBH: .RSCII ° WAS: '’

i N1S074 040827 035123 0M0
015101 o040 O400M0 AURS: JASCITI ° d’
01S106 0S10N0 1105 040S0S EMe: LASCII ' REREAC ERROR. 1ST READ:
015114 Q020104 0S1105 0Qu7Se?
0i1Sle2 (27122 051461
8{2{32 G012 Ou2Se?2 042101
015140 020040 020040 ORGRD: .RASCII WRS: °*
016146 OM0Se7 035123 040
015163 o440 O40040 SUBRD: .RSCII d’
015160 OSIN4%0 047131 020103 EM3: LASCII ' SYNC ERROR.Q’
0iS16b 0S110S 027122
018174 100
gis17% 045 O42SIMN 0OM2101 EMM: LASCI1 'ZLERDER ERROR. 6&/B:
015202 0S!110S Oq24d40 O0OSlle?

i D1s2el0 0Sil17 0S1440
018216 0OM1087 020072
018222 020040 020040 ESB: .RASCI1 WRS: '
015230 0OM0S27 0351 0M0
015238 040 020040 O40040 EWRS: .ASCIl '
015242 046045 0405058 042504 EMS: LASCII1 'ZLERDER ERROR. S/B BETWEEN °
0152S0 (020122 0S1108 Q47S22
018256 027122 0SIv40 041057
01S264 OMI0OH0 0S210S Qu4ese?
015272 04710S 0%
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020122
046105
027104

020110
046105
027104

04352
0511
046515
044440
0S2520
042524

030507
040505
044514

FWRS:
EMG:

EM?:

EM10:

EM1L:

SRORM:

SPCHM:

INVRP:

RORIDM:
RRDRID:

PCHIDM:
RPCHID:

TITL12:

TITLLS:

g4-NOV-T6 12:14 PRGE 73

.RSCII

-ASCI!

.RSCII

.RSCII

.ASCI11
.RSCI1

.ASCI1
-RSCII

.RSCII

.RSCII

106

'O AND 3. WRS : °

’ ,

* MATCH ERROR.Q’

*4NO RDR RESPONSE.Q’

' FALSE READER INTERRUPTY’

' FALSE PUNCH INTERRUPTR'

*ZSET ROR & IN SR, SET SRIS IF & LEVEL.d’

*%SET PCH & IN SR. SET SRIS IF b LEVEL.d’

*%?7INVALID ROR/PCH.3’

'%ROR ’
' SELECTED.Q’

'

PCH ’
' SELECTED.®’

' %%PRG12--PROGRAMMABLE INIT PUNCH TESTQ’

'%PRG13--RERDER LIGHT TESTd’
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PRE11l  MACY1l 27(1006) J4-NJIv-76 l12:14 PRGE 74
| DZPRAR.CMB S4-NOV-76 l2:11

015734 Q44107 020124 042524

015742 0S2l23 100

Q15745 O4S 0S204S 051125 1IMI3R: .ASCII '%<TURN LIGHT OF RERDER ON VIR RDR CONTROL SWITCHJ’
015752 020116 O44SIY QU4IC?7

015760 020l24 043117 0S1040

5766 QO40SOS 042504 020122

S774 047117 053040 040S!Li

6002 0S1040 051104 Q41440

0 047117 O0Sll24 046117

6 OSI440 044527 04iSed

S 052125 0S1440 IM13B: .ASCII '#%PUT SWB TO 1 TO TURN LIGHT OFF.3’
Q34127 052040 020117

1 047524 052040

051125 020116 Q44514
6056 044107 020124 043117

b064 027106 100
001450 .END START




PRELL

-

2] -
RCPS
RDTENP
RFPC
RICNT

BOCNVV

E%E

0 D (O 00 M 0O O M O oo o
5 58 5l Bt $nll B e 5—8 Sl Bl Sl Dl 0—0 5t bt
— = = ] = —4
"N LGNV =t b b b b )
nNEWhe—0O
MmN

MRCY1Ll 27:1006)

DZPRAA.CMB O4-NOV-76 12:11

10C000
014735
803540

2039
2885

2889
2237

2764
1704

2362
28es

1906
2331
251k
2792

1676
268b

J4-NOV-7B6 12:1M4 PAGE 76
10968

3002 3006 3355
1556 1582

1406 33698

1425 336618

1413 33638

1806 34448

1292 3lMls

1289 31428

INL7 33608

1616 1620 16258
1626 1628¢

1838 34408

16128  1b2M 1629
1708 2718 eB8l3
1246 31S1»

1421 33618

1709 2718 e817
1097

16998 2203 2220
11938 1423 3006
15588 1561

1563#% 1565

1554#  1S66%

1555%  ]1S&2 15678
1192 15518

10908

15008  1S09% 2746
14998  1S520% 1700
10688

10674

10588 1279

10578 1278

10568

10558 1098 1428
10848 1097 1272
1052 10538 1096
10668

10658

10648

10638

10628 1099 1380
2139 2160 2185
2471 o4 2496
10618 1384 770
10608

10598 1255 1283
15458  IS%?7

11968 1SeM

1195 15418

1654%  1655% 1677%
16508 166l 1670
2278 2650 2beY
16628 1672

1651 16658

1668 16718

2070
2307

33774
2258

1735

3064
2839

1907
2332
esl?7

1720
2693

KO6

CROSS REFERENCE TABLE -- USER SYMBOLS

2093

33754

2279

1737

3135

1721
2705

ell3

173%

2138

2698#%

1927
2351
2791

1724
2870

215%

2711

1726
2878

2184

2714

2092
24a3

2202
2367

2927

2808

20
4

2els

28le

2236

2137
2444

2257




-
PR61!  MACYIL 271006
DZPRRA.CMB
BSYNC 004312
C = 020000
CHAINN 001752
CHALT = 1040eM
CHLT 002502
CHNA  00200M
CHNAR  (00c2Ce?
CHNAB 002000
CHNRC 001770
CHN8 002040
CHR] 001336
CHR2  0OP1340
CHR3 001342
CLNUP  00S134
CLNUPA 005162
CLNUP8 005202
cM2 012601
CM3 012624
CNVCTR
CPKPL 012214

012232
CPRDY 004500
CPRDOYR D0YS16

001334
CRDA 010774
CRDARA 011010
CRERD 9010760
CREADA D11042
CRERDC 011056
CTRA 001352
CTRB  0013%SH4
CTRC 001356

 CTRD 001380
CURTST (001260
DECVAL 003552
DELAY = 104031
DIGIT (035N

' DLCNT 003064

| DLCTR 003066
DLYAN 003044
OLYBN 003050
DLYCN 003060

YN  0030eN
ECH 010470
ECHKA 010526
EHALT = 104025
EHLY  D02SIM
EHLTA 002524
EMTINT 002136

EMTTRB 001364
EMTV 000030
EMTX = 000032

Q4-NOV-TB  12:14 PRGE 77
CROSS REFERENCE TRBLE -- USER SYMBOLS

O4-NOV-76 12:1!

1718
1098s
1176

shc!
1186

1273
1276
18748

Pt Pt Pt ot Pt Pt Pt e = )
A ol ™ Ll = LN Ll el
O OO Nt O DO+
VOO OUNID NN
o O O o & L _J

17198
1268%

iR

13908
12754
12798
1278

1272
12838
1723#
1725#%
1727%
18438
1853

18548
31448
31488
1S60%
2996

30058
1767

1760

1729

348

1740
1742
1744

1579
29958

1769
1762
1700
278b#

2733

2b55#%
cb53#
2872
e874
1299

1617

1576%
14838

27ils

220! 2217

T

2040 2042
c04l*  204¢
2383 2400
1708 1723
2800 2808
2806 2830

2658*  2bb7%
2876% 2879+

2881 2884
2897 2903
1685 1944
1577 1580#

LO6

2233

4544

2048
2052

2422

1725
2816

2b97%
290! *
2899
2306

1962

easH

g2

2869%
2871*

2442

1727
£8c8

2701%
2bl*
2960%

1979

227s

458

2872
2874

2470

2651
2831

2704%
2970%
29b4*

2607

08

2897
2899

2495

2665
2869

2708%
2986%
2965#

2930

17860

251S

2b7¢e
2871

2968+
29924
2971

3104

1816 ceY4?
2679 2687
288! c8es

2971%  2990#
3001 3096

11868 11878
11998 12008

2736

2690
2303

2993*
3098*




MRCY1l 27(1006)
O4-NOV-76 12:11

-
PAB11
DZPAAR. CMB
EMD  01476)
EMI  0ISDY3
EMI0 01536l
EMI1  OIS411
EM2 015106
EN3 015160
EMY 015175
EMS 015242
EM6 015321
EN?_ 015337
ERCTR 001344
ERR 002526
ERRB 002654
ERRN 002536
ERRNA  0026Y2
ERRN 002656
ERANC 002674
ERROR = 104015
ERRORN= 104016
ERRT 001326
ESB 015222
, ET0A 010179
' ETOB 010200
ETOC 010206
ET0D 010236
(ETOE 01003
ETOF  D1C254
ET06 010276
ETOH 010352
ETOI  DI0906
ET0) DI040
ETOK 010446
EWAS 015235
FORWD 002076
FORWDA 002122
PC — 00I362
FPCMSG 015004
FSTPCH 001222
FSTROR 001220
FSTVCT (00124
FWeS 015314
GETBNP= 109030
GETBNR= 104027
. GETRDY 001652
GORUN 001710
GRCNT 004204
' GRCNTR 004206
GTBINP 003156
GIBINR 00324
GTRDYA 001674
GTRDYE 001700
GTRDYC 001714
GTROYD 001732

4-NOV-76 12:14 PRGE 78
CROSS REFERENCE TRBLE -- USER SYMBOLS

1427
1712
1674

3359%
2722
2784
34174
33788
cbbl
3389
33964
3405+
1659
1714%

2820
3412

33864

3408+
1730%

1412
1402

1429

1893
2l4l
2446
1630
2831
cb71%

cbBs

2bb9
2668

1405

1799

2558
1734
1284

2255
1694

28932

184G5#
1427 %

14324

1309
2162
2453
1658
2910
2672

2636

1831
2584
1736
1293

2276

33718

2804#*
14318

1915
2169
2475
1673
2675

2710

ebl0
1738

2s8e

MOG6

2822% 2827% 2832% 2838%
1433% 1434

1931 1948 1966 1987
2188 2304 2319 2334

1751 2055 2660

2745 2763 2948
2706 2807

2877%

1389
2339

cbse

2834 #

2008
2355

2693

2026
2370

2721

2076
2387

2759




PREI1  MRCYI11 27(1006)
O4-NOV-76 12:11

DZPRAR.CMB

GTRDYX 0Ci660
HSPCH 004532

HSPCHl 012332
HSPCH2 (Qla2se2
HT0A 011814

HT0B  D11464
HTOC 011472
HTOD  D11S24
HIE 011552
HT 011602
HTCG  Dll624
1~ = 000040
ICNT ~ 00l2gb
ISTR 001270
IE = 000100
IN!Q 014053
INI3A 015745
IMI38  0l1B026
IMIE 013254
IM17 01333
M2 013507
IM23 014001
IN2YR 0142942
IM3 Q]45]]
M4 013623
M 013794
Mo 013203
INBIN = 104026
INSINN 00307

INITD 001252
INRND = 104022
INRNDN 003636
INVRP  D15556
10TV 000020

ITA 011652
ITB 011700
ITC 011712
ITX 011720
ITY 011714
KBSVC 002450
KSTART 001256
KTA 012016
KT8 012044
KTC 012054
KTD 012072
KTE 012100
KTF 012:06
LA 0iel40
L8 012182
LTC 012170
L1D 012176
LTE 01220

4
MACHER 000004
MANLAL= 100000
MONE Oleg4e

J4-NOV-78
12518 1286
17698 2538
2989

3047 3049
3079 3081
28688 2895
2877¢ 2902
2878% 2882
28878 2909
2873 28374
2880 2903#
2875 2898
1095y

11418  1269%
11428  1277%
10994

2956 32724
31e7 34598
3le8 34684
1764 2847
2920 32118
b4 3 32308
1210 1216
2357 2983
2732 33278
2846 3o44s
286l 32598
1632 cb44
1199 1719
1198 14868
1111% 11358
11958

1194 1608%
1784 1820
1034%

cdces 2932
23278 2929
2926 29308
2923% 2925#
2922% 2924«
1104 13838
11378 1250
2908 2976
2963 296548
29678 2973
2366 2971#
2969 29728
2974#

298bs 2998
29898 2995
2988 29334
2991 29944
2996s

10288  1875#
10528

30298 3046

1e:14 PRGE 79

NOB

CROSS REFERENCE TABLE -- USER SYMBOLS

2559
30564
30834
2913

28%%b

2300

1271
1297%

2939

l22e
32954

2733
2536

1204

34354
2928#
29318

1384#%
1860#

1890%

35

2904

2910%
1300*

2982

1247

cfbe
2557

122b*

29338

1385
228b#*

c301+

2611

1424

3039

1778

31944
2581

23lb#

cb22 262 2628

1843#

3085 3202

1814 2645 2734

2606 2703 2737

263!

2848

2947

ca3s2

2863

2854

3040

2344

32644

23949
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PRE1I1  MACY1l 2710067

DIPRAR. (M8 DH-NOV-7& 12:11

NSVCTR 01e775
NCP = D00240
NXTST 001264
OACNV = 104217

QRCNVA 003316
CNVV - 003304
= 000C00

gﬂ

§§ 3%
ggg giﬁ%z&
BEBEEEenuens
R R

50 &
393

e
742
0Clely
010062
PGTIT Dl2712
PGi2A 012302
PGi28 012270
PG13A 012522
PIND 003140
= 005726
PPB 001206
PPS 001204
PRB 00.202
PRGID 001274
' PRGNUM  0012SM
PRGTAB 001275
PRGO 00S204
. PRGI 006656
PRGIO O01177M
"PRGIL 012116
PRGI2 0l
' PRGI 81;
PRGIIB 0512
| PRG13C 012506
PRGE 010146

go—-o—»—w
MG
QOUN»r-o
~NOOuUm

L] -

R
.n.l:w\:g

Brs Pt Gt P B Pnes ) $—e
Y= o J )
g:wr—-ruu

Pt Pt Pt Pt Borvtt P o
tn‘.gv-r—r-(.ﬂ(ﬂ
(NI N

FE3h

RO NS SR £

X STANTT Y S Y S Y Y Y ]
". %

Pt Pt Pt Puets Prash otk Pk P Pk Gt P Pt Pt

F o
~

J4-NoV-T6  12:14 PRGE 80
CROSS REFERENCE TRBLE -- USER SYMBOLS

2765
ézax
£730

1770+
3059
2289

1792%
2579

1504+

1345
1790#%
1759
2353
cSle#

1826#
1288

2787#

1803
2bals

1794%
cbels

1665
2317
1786#

e747%
1891

BO7

27978

3058

cbeSk 2627+
2937 2980

1795%  1796#
c3p4s 240l

1787%  |788¢
2404 g4 3+
2751 2757

2023 2040

2630%
3037

1797%

e7ub*
1789
2424 %
2774+%

2041

1804
290s

Pt s pra Ga be
e B [N ] & [

U e e
DO O

c851#

1798»

2764#

244 3%
2789

2071

1836

s pot Pt Pt Pr=n
L ad VAL L ol
ga\umw

Ue—oe

2853+

1739

3059+

2444 %
2791#

2074

2943

2448+

23] %
2469%
304

2786

2674

1137
1164

1579
2798

3046%

2336#*
2473%

2078

~Mm~
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PABIL  MACYLL 27.1006) Q4-NOV-T6 12:14  PAGE 8]

CZPRAR.CMB DN-NOV-78 12:11 CROSS REFERENCE TABLE -- USER SYMBOLS

FRG3 010530 1148 27278

PRGY 011302 143 2842w

PRG4A 011326 265is 2895

PRGS  01135W 1150  2857s

PRGE  D11EN 1151 29168

PRG? 011722 1182 29358

PRG7A 011752 29948 2946

PRG7S 011764 23488 2950

PRS 001200 [1148 [el2* 1615 1619 1625  16S2¢ 1657%¢ 1662 1667 1671  1822% 1823%  1824s
1825 1826 1876  1906# 1907  19le* 1913  1927% 1929 1943+ 1946  196l® 1964
1978+ 1981 1984 2002+ 2003 2005 2006  2000% 2021 2024 2073 2032k 2094
2l 2lids 2lier 2137k 2139 21sBr 2ler 2led  2lgsx 2vls 77 @78l 2793

PRTYD = 00000 10898 2091 2157

PRTY1 = 0OOOY0 10888

PRTY2 = 000100 10878

PRTY3 = 000140 10868

PRIY4 = 000200 10858 1119 1121 1129 1131

PRTYS = DOO2Y0 10898

PRTYE = 0D0300 10839

PRTY? = DOO3Y0 1033 1035 1039 1082 1105 1231 1251  1ekb 2187 2519

PSW = 177776 10488 1231 1251% 1653% 1bbbe 2091 2111 2135% 2136s 2157% 2186 2187F 2421k
294l%  24b8F 2432¢ 2433+ 2518 o513  274Ex

PT0 003142 I498% [436s [SO2  [SQ0BH

PT1  DO3IW 1489% [49%s 1502# 1503+ 1S0e# 1507# 1508 1509 1510

PUSH = DOS746 10788

PUSH2 = (24646 10798 1327 1359

PORA OS2 1871 18768

PORE 005252 1875 1678

POBA  D0S27M 1886 18918

POSS  00S302 1890  1893s

PODR 005316 1901 19068

PCO8  DOS3HO 1908 1928

POER  DOS372 1923 19278

POFA  DOS425 1939 19438

POFE  DOG446 1947 19508

POGA 005460 1957 1918

POMA 005512 1974 19788

POHB  DOS542 1982 13878

POMC  DOS546 1985  1989s

POIA 005562 1957 20018

POJA 0056 2016 20208

POMA  DOSbEM 2034 20388

POMB 005702 20iis 205

PONC 005726 3 20478

PONG (5766 2065 20698 2072

POOR 0060 2084 20918

PO DO60Ee 2090 .

POPA 104 2104  2lils

POPE 006140 2110 211Bs

POGA 006160 2128 21358

POGE 006220 2134  2lide

PORA 006232 2151 21558

PORC 00670 2156 21648

PORD 006304 2165 21678

PORE 006310 2164 21698
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PRELI1  MeCYLL 27102
DoPRRR.CNB O4=NOV-1
FOSK 006330
POSB

POTR 006400
POTLST= 77777
POTO 005226
POT] 005256
POTI0 0OSHIN
POT1!l  0OOS&SH
POT1Z 00S7S6
POTI3 006020
POTIN 006070
POTIS  DO614M
POTI6 (006222
POTI7? 00B3IM
PUI? 00S306
PO 006364
PO0T21 0ODB4lie2
PO 006450
PO0T23 006522
PCTaN 006600
POTY3 00s362
POTY 00SH16
POTS 005450
POTE 00SS0e
POT?7 00SsSe
POUR 006434
POVR 006472
POVB 006502
POXR 005552
P8 0065860
POYR 006630
POYB 006636
PlAR 006716
Pl1RB 006724
P1BR 006746
P1B8 006754
PI1CA 006770
Pi1C8 007012
P1DA

PlER 007100
PI1FA 007122
P1GA 007160
PiHA 007226
Pi1HB 0C7256
PlIA 007270
PLIB 007326
P11C 007342
PLID 007346
Pi1JA 007366
P1JB 007422
PIKA 007442
PIKB 007502
PILA 0075
PILB 007554
Pilg 007566
PiMg 007604

-
m\d

12:

yq

l’U(J

gﬂ"\.ﬂtﬂm\l —
«DD:‘ NN -2

UMY = e = PO UMV
§ [0 0 J'am [ ong Sy =0

RER

O
o
£

PAB SR

.—.—.—-.-o—-mrmumrum--mmmmm
RYrIENG
U~y

Rw
=n

n

cl83s
2190

DO7

CROSS REFERENCE TRBLE -- USER SYMBOLS

V-6 12:14 PAGE 82
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PREI1  MACYIL 2T(1006) J4-NIOv-76 12:14 PRGE B3

CZPRAA.CMB O4-NOV-78 l2:11 CROSS REFERENCE TRBLE -- USER SYMBOLS
FINR CC7eM0 2548 25548

PIN8 007856 25588 2562

P10R 007722 2570 2578s

P108 007740 25828 2590

P10C 007746 25848 2589

P10D 0Q7772 2587 cSSls

FIPR 010004 2597 cb03s

P1PB 010022 26078 261k

P1PC 010034 cbl0s 261;

PIPD 01006C 2bl3 cbl7s

PITLST= 177777 10928 2595

PIT0 006700 2ess 224

PiT1 006730 2235 23038

PITIC 007260 g4le c432es

PiTI1 007352 2433 24588

PiTle 007426 c459 24828

PiT13  DO7S04 2483 25068

PITI4 007556 2507 cochs

PI1TIS 007622 2527 25454

PITi6 007676 2546 25674

PIT1? 007774 2568 25948

PIT2 006760 2310 e3c4e

P113 2325 23444

P1T4 007070 2345 23608

P1TS 007112 2361 237548

P1TE 007150 2376  23%4

P117 0g72le 2393 24lls

REBIN 011122 2803 28068 2837

REINR 0l1126 2805 28078

RBINB 011142 2809 gc8lls

RBINC 011200 2823  2B258 2836

REBIND 011230 2826 28308

RBUSY 011066 e740% 2768 2770% 2792% 27988 2825% 2839
RCMSK  OC4230 1692 16968 2253% 2274% 2577#

RCNT 001330 11608 2533 2539% 2GS4* 25bl% 2578% 25B8b6% 2603¢ 26lox
RDRIDM 015601 1841 34398

RORLIN 001246 11338 [219% 1792 1817

RORLVL 0gl2l2 11198 1640 elll 2135

RORMSK 001350 11688 1518 1832% 183S% 2671

RORSEL 004760 i8l12s 1821 1863 264l 2729 859 2918 2954 3125
RDRSLA 00SCI0 i8i3 18228

RORSLB 00S116 1834 18368

RORVTR 001210 11188 1638 1828% 1829% 1830% 1831% 214* 2803% 2826% 2837#%
RIND 003136 14B6% 1487 1488 1489 1490 1491 14938  1S15#
RNCNT 004232 1694% 16978 2234% 2238% 2259% 2280% 2588% 2609% 2blY4#
RNONUM= 104021 11948 1680 1690

RNGEN 003560 1193 15308

RP1 003632 1591 1595+ 1602 160Ss  1608%

RPE 003634 1SN 1598 1e01% 16068 1609

RST03 = 104003 1180s 1481

RSTOS = 104005 11828 1377 1746 1754

RSTOSS= 104007 11848 1393 1445 1538 1548 1568 1603
RETSS = DOOOOY 11028 1437 1465

RSO3 002256 1178 13348

RSOS 002306 118} 13468

RSOSS 002302 1183 1343

g, gy



|

PRBI]  MACYLl 27(10
DZPRAR. CNB
RSSS 002366
RINNO  OOjeee
RT0 3146
RTI 003150
RUNINS 012753
SAVD3 = 104002
SAv02s: 104008
SAvSS = 000003
SCOPE = 104000
SCOPTR 001272
SELPCH 013060
SELRDR 013027
SNl 014575
Sa3 014624
SM3 014647
S D14672
S5 014714
5PBOT = 001200
SPCHM 015507
SR = 177570
SRDRM 015440
SRESET= 104001
SRSET (01640
SRGETA 002446
SRSETT 000412
STAL 004152
STALA 004176
STALB 004200
STALL = 104012
START 001450
STLA 004154
STLMSK 004202
STPCHV= 104014
STPPA 004012
STPRA 003762
STPTPV 003774
STPTRV 003744
STRORV= 104013
STRTA  DOISEH
STRTB 001624
015153
SUBTEN D072
SUBTMA  0047B
SUBTNB 003512
Sv03 002156
Svg5 002
SvDta  NO221Y
Sv0S8 002230
SvOSC 002242
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1034 13648
11398 1260
1490% 1497
1491% 14988
1228 3164
11798 14?7
118ls 137
11838 1390
11018 1408
11778 1877
2008 2027
c20y eeel
2388 407
cbl?

11438 1274
122l 31784
1215 31738
1631 33378
33418

1763 2754
2975 33498
2997 33524
10498 1203
1777 34288
10478 1213
1781 1786
867 2924
1813 4218
11788 1243
12458  1B6M
13789 13818
1177 13728
1186 16808
1684% 16868
1683 16878
11878 2218
1107 1112
16818 1682%
1682 16888
11898 M19
1643% 16468
1636% 16398
1138 16438
1187 16368
11888 1650
1208 12318
1236 lcu4ls
2053 33858
1559 15708
15718 157N
1575 15758
117 13108
1180 1318¢
1316 13198
1313 1323¢
1312  1315#
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eI
1813 1814

1732

1440 1523
1461

1879 1892
2046 2058
2240 ecbl
2428 2447
1298+

3084 3345s
1252 1268
1219 1225
1796 1801
2325 2962
1253 1928
2230

1375#

2235 2asSh
12038 3474
1684

eclb®  2232#
e439 c46b
2089 2109
1eM0

1318% 13288

1420
1S17%

1541
1894
2077
2c8e
a4se

1233
1805
2972

2001

ee7?

ccseo#
2490

2133

1844%

1S18% 1519
1851 1590
191} 1916
2097 ell?
2303 2305
2454 2474
1255 1258

1817 1822

294 3064

2069 2352

2560 2s83

2273% 2553+
2513 2743

2158 2181

1520

1272
1828
3131

2382

2775

2576#

274}

1950
2144
2320
2502

1275
1833
3135

2399

2738%

1279
1837
3138

1986

2340
2541

1283
e85l

1988
2170

2563

1396
€853

1990

2371
eS8l

1428
286k
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TITL?

TLAST

MRCY11 2?:100§) J4-NIV-7b
.CM8 O4-NOV-76 12:11
002176 118¢e 1315
002336 1032 1355
004400 1728 17328
0O4406 17348 1750
004462 1741 1743
003536 1558# 1571
0ie~3% 3061 3066
0l 30978 3106
012470 3099 31088
012474 3101 3ills
013227 1862 3198s
013111 ceg8 3183#
014022 2953 3267¢
014414 2379 3315s
015645 3036 34478
015713 3le4 34548
013454 2640 32258
014445 2/c8 33208
013560 2843 32384
013663 cB8S8 32508
013277 2917 32068
013135 2936 31878
001226 1125¢ 1383
001236 11298
00lged licys  1380#
001234 11288
177777 10938
001232 11278  14Si#
f01e42 11318
001230 11268 1452
001240 11308
0C0003 10948
000014 10328
000034 10408
003732 1628 16308
0ledu+ 3045 30788
002702 1184 14408
002706 14428 1450
002722 1444 14473
002736 1449 14S1s
104010 11858 1206
2es8? cb39
104011 11868 1208
955 2981
002752 1448 14558
002762 14578
002774 1185 14618
D03C.6 1464 14678
003020 1462% 1463
011070 2742 2799
10017 18588  1B&6
1969 1975¢
21058 2123
2242 22488
2358 23648
c48b8 2504
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c83s

1745 17498
1578 15814
3064

1669 2779
3088

1459

1456 1458
1227 1237
eze? 2753
1214 1220
3004 3038
i489

146848

18728 1881
1992 19984
clegs 2146
ecbe 22688
2373 23794
25108  25e4

1264
2842
1245
3083

Clr—
oo
YN -

1836
20174
el7e
2292
23964
2543

19028
2029
21788
cc98s
2409
2549

1783
2935
ab4e

1808
2952
2731

1934
c0ebs

edee
24368
2592

1819
2978
2845

19404

ccles
23284
2456

2598s

1840
3035
2860

1861
3.23
2938
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Y = 000001 18598 1866 1881 1836 1918 1934 1952 1969 1992 201l 2029 20el
c099 cled 2146 217e e!9e 2236 2cad c24e ecke £c858 2292 2307
ed4e 2358 2373 2390 2-09 2430 245k 2480 2504 25cM 2543 2565

ZERD 0lea4y 30308 3048 .

. = D1&067 10258 1026 1028 1030 1230 1040 1042s 1045 1103 1i0es 11088 1113s

z 1386 1453 15805 1516 1656 1701 1715 1773 1914 1530 1965 2004

2022 20es 2C7s 2338 2354 2389 2386 e40s cbey 2633 2750 2766
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Prbll MRCYLL 27116
<PRAR.CMB 04-=NOQV
EMTDEF 10258 117
1638 118
TITLE 10254
TSTR 10258 186
214§ el?
' 2455 247
! TSTARA 10258 1866
2146 2172
2430 2456

ERRORS DETECTED:

Y4 TJV-?B 12:14_ PAG

. RBS. (016067 000

0
DEFRULT GLOBALS GENERATED:

NOW. SEQ/SOL/CRF “NL: TOC=DZPRAR. CMB
RUN-TIME: 11 21 3 SECONDS
RUN-TIME RATIO: 111/36=3.0

CORE USED: (0K (19 PRGES)

1180
1185

1933
224l
cSe4
1934
2242
2543

EEPERENCE TRBLE -~ MACRO NAMES

1181
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l
9
2
952

2b2
2565

9
S
38
S
6

fUr—= U~ >

1187
2078
2389

2079
2373
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2098
2408

2099
2390
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