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ABSTRACT

THE TYFESET-11 RERDER AND PUNCH TESTS CONSISTS OF A PACKAGE

OF TEST PROGRAMS oesxc.rr.o TO TEST THE PABi] RERDER LOGIC, READER,
FJNCH LOGIC, PUNCH THE READER AND PUNCH IN COMBINATION.
ALL TESTS RAE xncn.t’.oso IN ONE OBJECT TAPE.

THE AVAILABLE TESTS ARE LISTED HERE IN NUMERICAL ORDER:

PRGO -RERDER TEST
PRG1 -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 TRPE PUNCHED WITH 2 .HARACTERS SET IN SR.
PRGH -READ X CHARACTERS, THEN STALL Y MSECS.

PRG? -SPECIAL BINARY co(m PATTERN TAPE GENERATOR.
PRG10-RERDER SPEED PRINT ROUTINE.

PRG11-PUNCH SPEED PRINT ROUTINE.

PRG12-PUNCH LOGIC INIT TEST

PRG13-READER LOGIC LIGHT TEST

PROGRAMS PRGO THROUGH PRG3 ARE THE READER AND PUNCH TESTS.
PROGRAMS PRGY THROUGH PRGL1 ARE UTILITY ROUTINES THART PRODUCE
TEST TAPES AND AID IN MAKING ADJUSTMENTS.

REQUIREMENTS

R. PDP-11 PROCESSOR. (4K CORE)
B. RASR33/3S TELETYPE
C. PRB11 RERDER(S' AND PUNCH(S).

THE PROCESSOR AND TELETYPE MUST BE IN OPERATING CONDITION.

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

STORAGE

THIS PROGRAM USES LOCATION 00200 THROUGH 015600.
LORDING PROCEDURE

L T ¥ 2 ¥ T ¥ ¥ ¥ ¥ X T 2 ¥ ¥

THIS PROGRAM’S OBJECT TAPE IS PUNCHED IN ABSOLUTE FORMAT.
THE #BS LOADER IS USED TO LORD THE PROGRRM.
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THE PROGRAM WILL SELF-START IN ORCER TO INITIALIZE FCR_THE NUMBER
OF RERDERS AND PUNCHES IN THE SYSTEM, FOLLOW TYPEL INSTRUCTIONS.

RESTART RDDRESS

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

IN GENERAL, ALL TESTS ARE INI
200, DEPOSITING TEST s IN SWi
contINUE.
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PAGE 2
USE PRCCEDURE

R. INSURE THAT TELETYPE IS ON-LINE

B. LORD READER WITH SPECIRL BINRRY COUNT PRTTERN TEST LOOP. IF NOT
USING A LOOP, DRTR MUST BE UNDER READ HERD.

¢. LORD ADDRESS'00200.

D. SET SR 70 000000. PRESS START.

E. THE PROGRAM IDENTIFIES ITSELF, TYPES SET UP AND SR OPTION

INSTRUCTIONS. SELECT ANY DESIRED OPTIONS.

SR1S5=1 HALT ON ERROR.
SRI4=] ENTER SCOPE

MOOE.
SRitzi Bl TiERaron.
SR10=1 HALT AT END OF CURRENT ROUTINE

SR3=]  SELECT A SPECIFIC ROUTINE FOR EXECUTION.
SR? 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 HARS COMPLETED ONE PASS IT WILL TYPE PCOEND.
ONE ERROR-FREE PRSS WILL TRKE APPROXIMATELY 10 MINUTES.

PRG! USE PROCEDURE (DESCRIPTION IN SECTION 8.2)

A. INSURE THAT TELETYPE IS ON-LINE.

B. INSURE THAT THE PUNCH HAS AN RDEQUATE SUPPLY OF TAPE.

C. LORD ADDRESS 0G20Q0.

D. SET SR 7O 000001. PRESS START.

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

SR16=]

SR1Y=!} ENTER ?C

SR13=1 INHIBI ROP P INT

SRii=] INHIBIY ITERATION.

SR10=1 HALTY AT END OF CURRENT ROUTINE.

SRS=1 SELECT R SPECIFIC ROUTINE FOR EXECUTION.

SR? THROUGH SRO=NUMBER OF ROUTINE TO BE SELECTED.

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

F. PRESS CONTINUE. FOLLON PROGRAM INSTRUCTIONS.
G. UPOT EOBPLETION OF R PROGRAM PRSS THE PROGRAM WILL TYPE

PO
H. REFER TO SECTION 6. IF ANY ERRORS OCCUR.
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ONE ERROR-FREE PRSS WILL TRAKE APPROXIMATELY 10 MINUTES.
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{g’g 4.3 PRG2 USE_PROCEDURE (DESCRIPTION IN SECTION 8.3)
171
173 A. INSURE THAT TELETYPE IS ON-LINE.
. LoAD TAP n-m Has sgngusg BY PRGI-PUNCH TEST IN RERDER.
LORD T T RUBOU

-
\,
W
e ]

CHARACTER (ALL 1'S) IS ON THE RIGHT
EDGE OF THE HETRL PLATE OVER THE READ STATION. MRKE RERDER RERDY.
LORD ADDRESS 00200.
SET SR TO 000002, PRESS START.
;EEDESOGRRH IDENTIFIES ITSELF AND TYPES INSTRUCTIONS TO LORD THE

PRESS CONTINUE THE PROGRAM WILL READ THE TRPE AND REPORT
ANY ERRORS. DISREGARD QNY ERRORS THAT OCCUR WHEN THE READER
RER.HES THE END OF THE TAPE.

G. THE SR OPTIONS AVAILABLE IN THIS PROGRAM RRE:

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

H. REFER TO SECTION &. IF ERRORS OCCUR.

PRG2 DOES NOT RESYNC TrE RERDER AT ANY TIME. IT’'S INTENT IS
TO SHOW EACH AND EVERY ERROR CAUSED BY THE PUNCH.

ExeCUTION TIME DEPENDS ON LENGTH OF TAPE TO BE VERIFIED.
4.4 PRG3 USE PROCEDURE (DESCRIPTION IN SECTION 8.4)

~4
£

:"l Mmoo

A. INSURE THAT TELETYPE 1S ON-LINE.

8. INSURE THAT THE PUNCH HAS AN ADEQUATE SUPPLY OF TRPE.

C. USING THE “PUNCH FEED™ KEY, PUNCH 2 FEET BLANK LERDER.
LORD A 1" THICK STACK OF PREPUNCHED SPECIAL BINARY COUNT

OB R R SRR B0 SR BB SRR P LR dal Jotol 2

2 PATTERN TAPE IN READER, AND MAKE READER PERDY. THE BLANK
203 LEADER Poargon THE TAPE MUST BE AT THE READ STATION.

204 D. LOAD ADDRES 008500

205 E. SET SR TO 0000Q3. PRESS STAR

206 F. THE PROGRAM IDENTIFIES xrssu-' AND TYPES INSTRUCTIONS TO PUNCH
207 LEADER AND LORD READER.

208 G. PRESS CONTINUE. THE PROGRAM WILL PUNCH A NEW BINARY COUNT
209 Pmrsm WHILE RERDING THE PREPUNCHED TAPE IN THE RERDER.

210 THE PROGRAM D RUN ERROR-FREE UNTIL THE READER TAPE IS
211 EXHAUSTED, AT WHICH POINT R REROER NOT READY MESSRGE WILL

212 OCCUR. REPLACE THE READER TAPE uxm THE TAPE JUST PUNCHED
213 AND RERUN THE TEST. RUN THE TEST & TIMES.

Sig H. THE SR OPTIONS AVRILABLE WITH THIS PROGRAM ARE:

216 SR16=1 HALT ON ERROR.

gig SR13=1 INHIBIT ERROR PRINT.

ség I. REFER TO SECTION &. IF ERRORS OCCUR.

EXECUTION TIME: PRG3 IS CONTINUOUS RUNNING.

®
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PRGY USE PROCEDURE (DESCRIPTION IN SECTION 8.5)

THS& SSRRH EONT QUSLY PUNCHES TAPE WITH 2 CHARACTERS
E CODES HAVE BEEN SET IN SR. TO RUN:

INSURE THRT TELETYPE IS ON-LINE.
SBREDTRHT THEUPHNCH HAS AN RDEQUATE SUPPLY OF TAPE.
DRESS

E
g. ?ET gR T0 00000u, PREES ?
. ROGRAM IDENTIFIES I SELF AND TYPES INSTRUCTIONS TO SET SR
TO 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 RUNIING

H. THIS PROGRAM HAS NO SR OPTIONS.

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

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

INSURE THRT TELETYPE IS ON-LINE.

LORD TAPE TO BE RERD IN RERDER. DATA MUST BE UNDER READ STATION.
LORD RDDRESS 000200.

SET SR TO 00000S, PRESS STARRT.

FOLLOW PROGRAM INSTRUCTIONS.

THE PROGRAM WILL READ THE TRPE AND REPORT ANY ERRORS.

THE SR OPTIONS AVAILABLE WITH THIS PROGRAM ARE:

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

H. REFER TO SECTION b. IF ERRORS OCCUR.
EXECUTION TIME: CONTINUOUS RUNNING PROGRRM.

ONMOOmD
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269
g;? 4.7 PRG6 USE PROCEDURE
373
273 THIS PROGRAM IS INTEADED AS AN AID IN SCOPING AND ADJUSTING
Szg THE RERDER AND RERDER LOGIC. TO RUN:
7 A. INSURE THAT TELETYPE IS ON-LINE.
&7 B LOAD ANY TAPE LOOP IN THE READER. ONE'S ANO ZEROES LOOP IS
279 . LoD ADDRESS 000200
280 D. SET SR T0 030006. PRESS START
281 P: FEE PRoCRRM TDERTIFIES ITSELF 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 B SWITCHES ARE FOR THE NUMBER OF CHARACTERS TO BE RERD.
ggg THE RANGE 15 BETWEEN 1 AND 377(8).
288 2. THE RIGHT B SWITCHES ARE FOR SETTING THE NUMBER OF MILLISECONDS
ggg TO STALL AFTER READING THE NUMBER OF CHARACTERS SPECIFIED.
291 F. PRESS CONTINUE. THE PROGRAM WILL CONTINUOUSLY RERD AND STALL
292 UNTIL STOPPED BY USER.
ggg G. THE SETTINGS OF THE SR MAY BE CHANGED AT ANY TIME.
ggg EXECUTION TIME: CONTINUOUS RUNNING PROGRAM.
297 4.8 PRG? USE PROCEDURE
300 THIS PROGRAM CONTINUOUSLY PUNCHES R TAPE WITH THE SPECIAL
%é BINARY COUNT PATTERN. T0 RUN:
303 A. INSURE THAT TELETYPE IS ON-LINE
304 B. MAKE SURE YHAT THE PUNCH HAS AN ADEQUATE SUPPLY OF TAPE.
305 C. LOAD nooafss 000260.
206 D. SET SR 10 000007. PRESS STAR
207 E. THE PROGRAM IDENTIFIES ITSELF AND TYPES INSTRUCTION
208 TO MAKE THE PUNCH RERDY.
209 F. PRESS CONTINUE. THE SPECIAL BINARY COUNT PATTERN WILL

310 " BE PUNCHED UNTIL THE PROGRAM IS STOPPED BY USER.
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PRGIO USE PROCEDURE

THI? PRggRRH IS *NTENOE? AS_AN AID 6N EET RMINING THE EP$§D

HE READER. IT IS NOT INTENDED TO REPLACE REGULRR SCOPING
PROCEDURES FOR SETTING THE RERDER TO ITS CORRECT SPEED.

WITH THIS PROGRAM THE READER SPEED CAN BE MEARSURED IN TWO WAYS:

1. 30 SECOND MERSUREMENT PERIOD. PLUS OR MINUS 10 CHRRACTER ACCURACY
2. 300 SECOND (S5 MINUTE) MERSUREMENT PERIOD. PLUS OR MINUS 1 CHRRACTER ACCURACY

IN EITHER CARSE 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 R SWEEP SECOND'HAND WATCH OR STOP WATCH.

THE SPECIFIED RCCURACY ASSUMES THAT THE USER WILL TERMINATE THE
MERSURING INTERVAL WITHIN ONE SECOND OF THE MEASUREMENT PERIOD. TO RUN:

INSURE THAT TELETYPE IS ON-LINE

MOUNT ANY TRPE LOOP IN RERDER.

LORD RDORESS 000200.

SET SR TO 000010. PRESS START

THE PROGRRM IDENTIFIES ITSELF AND TYPES INSTRUCTIONS TO LOAD RERDER
AND MAKE RERDY, AND TO SELECT DESIRED MEASUREMENT PERIOD.

PRESS CONTINUE' WHEN RERDY TO START MEASUREMENT. THE READER

WILL START RUNNING.

AT END OF TIME PERIOD, SET SRIS TO A 1 AND BRCK TO O AGRIN.

THE PROGRAM WILL TYPE'READER SPEED IN CHARACTERS PER SECOND AND HALT.
T0 REPEAT, SELECT THE DESIRED TIME FERIOD WITH SRi4, MAKE

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

PRG1! USE PROCEDURE

THIS PROGRAM IS INTENDED RS AN AID IN DETERMINING THE PUNCH SPEED.
THE SPEED OF THE PUNCH CAN BE MERSURED WITHIN ONE CHARRCTER ACCURACY
PROVIDED THE USER PAYS CLOSE ATTENTION TO THE STRRTING 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 THAT TELETYPE IS ON-LINE

INSURE THAT PUNCH HRS AN RDEQUATE SUPPLY OF TRPE.

LORD ADDRESS 000200.

SET SR TO 00001l. PRESS START

;ﬁﬁcPﬂggggﬂ 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 BACK TO 0.
THE_PROGRAM WILL TYFE_PUNCH SPEED IN CHARACTER PER SECOND AND HALT.
TO REPEAT, MAKE SURc THAT SRIS IS SET TO A O, AND PRESS CONTINUE.

XX oM mMmMoOowDd
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PRG12 USE PROCEDURE

THIS_PROGRAM IS INTENDED TO
QUYT THE_ADDITIONAL LOGIC AD
ALLOWS THE PROGRAMMER TO IS
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 A BINARY BY LORDING RDDRESS
BY LORDING ADDRESS 200, SETTING THE SWITCH REGISTER TO 12
AND HITTING THE START SWITCH.
THE PUNCH WILL START PUNCHING A BINARY PATTERN.

1. REMOVE THE PAPER 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 STREAM OF CHARACTERS.

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

BE USED AS AN AID IN CHECKING
ED T0 THE PUNCH CONTROLLER THAT

0
SUE "PUNCH RESET™ UNDER SOF TWARE

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 TO “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 HANGS.
IF THE PUNCH DOES NOT HANG, START AGAIN AT STEP s2.

AFTER THE PUNCH IS HUNG, TURN THE CONTROL KNOB BACK
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 CRUSE THE PROGRAMMABLE
INIT T0 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
I? ugaxsng CORRECTLY EHES 3 THE ng *ﬁrv OF THE READER
LIGHT TO BE TURNED CFF uno ROGRAM CON

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 PROGRRM ASKS FOR IT.

2. AFTER SELECTING A GIVEN RERDER VIR THE SWITCH REGISTER, TURN
THE RERDER LIGHT “ON" BY PRESSING THE MOMENTARY conTact
“ON/QOFF * SWITCH ON THE READER.

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 T It OFF.  THE PROGRAM MONITORS
THE POSITION OF SWITCH 8 WHEN SWITCH 8 IS ONE THE PROGRAMS
ISSUES A_SOF TWARE COMMAND TO TURN THE LIGHT OFF
IF THE LIGHT REMAINS ON AFTER SWITCH B HAS BEEN SET
TO A ONE, THEN THE RERDER LOGIC IS DEFECTIVE.

4. IF THE READER LIGHT GOES OFF WHEN SWITCH 8 IS IN THE
ONE STRTE, THEN THE TEST HRS WORKED CORRECTLY.

TO SELECT A NEW READER, PUT SWITCH 12 TO R ONE AND HIT CONTINUE.

Eg R%-ﬁgﬂ THE TEST, GO DO STEP ! AND STEP 2, THEN HIT

S. SWITCH REGISTER OPTIONS AVAILABLE IN THIS TEST ARE:

SRie=1 TO SELECT A NEW READER TO TEST.
SR 8=l TO TURN LIGHT OFF ON READER SELECTED.
SR14=1 T0 DO A SCOPE LOOP ON THE PROGRAMMABLE REARDER

LIGHT DISABLE FUNCTION.
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PROGRAM AND/OR OPERATOR ACTION

NORMARL HALTS

LOC 002502 COMMON HALT. THIS HALT IS CONTRINED IN A SUBROUTINE
THAT IS CALLED BY THOSE PARTS OF THE PROGRAM REQUIRING
THAT THE PROCESSOR HALT. THIS HALT NORMALLY OCCURS
UPON COMPLETION ON AN INSTRUCTION OR STATUS PRINTOUT.
WKHEN THE MRLT OCCURS, THE CONSOLE DATA LIGHTS DISPLAY
;EEUEQQRESS OF INSTRUCTION THAT GENERATED THE HALT

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 SRiD IS SET
IgR201¢RE?§ THOSE PROGRAMS THAT MAKE USE OF THE OPTION

NORMARL PRINTOUTS

NORMAL PRINTOUTS IN THIS PROGRAM SERVE TO IDENTIFY A STARTING
PROG.«AM, TO PROVIDE INSTRUCTIONS, TO INDICATE STATUS, OR TO SIGNaL
AN OPERATOR ERROR. MOST PRINTOUTS ARE SELF-EXPLANATORY. THOSE
PRINTOUTS REGUIRING RDDITIONAL EXPLANATION FOLLOW.

~?INVALID PROGRAM™

THE USER HAS 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 A NON-EXISTENT ROUTINE
SET CORRECT ROUTINE NUMBER IN SR7 THROUGH SRO AND PRESS CONTINUE.

THE SPECIFIED PROGRARM HRS COMPLETED ONE PRSS.

————— -
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S8 & ERRORS
% 0
ggé ERRORS RRE REPORTED IN THIS PROGRAM BY ONE OF THE FOLLOWING METHODS:
833 R. UNCONDITICNAL ERROR HALTS, OR
& B. ERROR PRINTOUT FOLLOWED BY QN OPTIONAL ERROR MALT.
% g.1 UNCONDITIONAL ERROR HALTS
S38
S39 RN UNCONDITIONARL ERROR HALT WILL OCCUR AT THE ADDRESSES LIST:D
SH4C BELOW IF THROUGH MRROWARE OR SOFTWARE FAILURE, PROGRAM CONTRCL
| ‘g':é IS TRANSFERRED TO AN UNEXPECTED ARER BETWEEN 00000 AND 000775.
t 543 000002 - RESERVED RREA.
S44 000006 - EERROR TRRP
545 000012 - RESERVED INSTRUCTION TRAP
S46 000016 - DEBUG TRAP
S4? 000022 - 10T TRAP
¢ S48 000026 - POMER FRIL TRAP

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

FIND QUT WHERE THE PROGRAM WRS AT THE TIME THE FAILURE OCCURRED,
RFORM THE FOLLOWING STEPS:

10
PE
A. EXAMINE CONTENTS OF REGISTER b (RODRESS 177708)
B. TRANSFER THE CONTENTS OF REGISTER 6 TO THE SR, LOARD ADDRESS AND EXAMINE.
C. THE DATA SHOWN IN THE DATA LIGHTS IS THE VALUE OF THE PC WHEN
THE FAILURE OCCURRED.
D. LOCATE IN PROGRAM LISTING THE DISPLAYED PC VALUE.
E. THE INSTRUCTION THAT IMMEDIATELY PRECEDES THE ONE REFERENCED
8Y THE DISPLAYED PC VALUE IS THE INSTRUCTION THAT WAS/WAS BEING
EXECUTED WHEN THE FRILURE OCCURRED.
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PAGE 9
ERROR PRINTOUTS

£RROR PR&!T(E)HTB IN TH%S PROGRAM CAN BE ONE OF TWO TYPES:
AR. NORM RUR PRINTOUTS
B. EXTENDED ERROR PRINTOUTS

NORMAL ERROR PRINTOUTS

NORMAL ERROR PRINTOUTS ARE GENERATED BY THE “ERR™ SUBROUTINE.
Tl-% ERR SUEROUTﬂﬁbéS CALLED BY AN “ERFOR™ STATEMENT IN THE
PR LISTING. NORMAL ERROR PRINTOUT TRKES THE FORNM:

"PXX TYYY PC 022222 ICNT VVwwy.”

WHERE :

PXX 1S THE NUMBER OF THE PROGRAM BEING RUN

TYYY IS THE NUMBER OF ROUTINE WHERE FAILURE OCCURRED.

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

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

RFTER THE PRINTQUT IS COMPLETED, “AE PROGRAM WILL HALT AT
COMMON ERROR HALY AT LOC 002Si6 IF SRS IS SET.

WHEN THIS TYPE OF ERROR PRINTOUT OCCURS:
A. IN THE PROGRI LISTING, LOOK UP THE RDDRESS REFERENCED BY PC022222.
B. OPPOSITE THE PC VALUE AN ERROR STATEMENT WILL BE FOUND, AND

}&;{f COMMENTS SECTION A DESCRIPTION OF THE FRILURE WwiLL BE

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

EXTENDED ERROR PRINTOUTS

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

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

R TYPICAL PRINTOUT WOULD LOOK RS FOLLOWS:

“POS T0O0O PC 011350 ICNT 000CO. DATA ERROR S/B:0371 WRS:0071"

THE PROGRAM, TEST AND PC INFORMATION RRE 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 DATR ERROR SUBROUTINE WHICH IS USED BY MORE
THAN ONE PROGRAM.
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THE IMPORTANT INFORMRTION IN AN EXTENODED ERROR PRINTOUT IS THE
“EXTENDED™ INFORMATION TYPED. SOME OF THE EXTENDED PRINTOUTS
RRE DESCRIBED BELOW:

“DRTR ERROR S/B XXXX WRS: YYYY"

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

SCELED 0, Jrpgiic L PR D Calie (i

WILL SHOW IF THE TRPE IS PUNCHED CORRECTLY.

“REREAD ERROR. IST READ: XXXX WARS: YYYY"

THIS ERROR PRINTOUT IS GENERATED BY PRGO TESTIM. IT INDICATES
THAT A RERERD OF THE READER BUFFER DID NOT AGREE WITH THE
ORIGINAL DATA READ FROM THE BUFFER.

“SYNC ERROR™

THIS PRINTOUT INDICATES THAT A PROGRAM WRS UNSUCCESSFUL IN

?YNC EP KITH TH;HEPEgégLOPINRRY COUNT PATTERN TAPE IN
PRG2, THAT THE PROGRAM HAS NOT

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

R_CHARACTER (377). IF HALTED, PRESS CONTINUE
TO TRY RGRIN

“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 BINARY COUNT PUNCHED
BY PRG3 THE DATR DOES NOT AGREE WITH THE EXPECTED DATA. CHECK
EESER}S%IBQPE IS PUNCHED CORRECTLY. REFER TO PRGl1 AND PRG2

“MATCH ERROR™

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

“FALSE RERDER INTERRUPT™ OR,
“FARLSE 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 TAPES

THE FOLLOWING TEST TAPES ARE RELEASED WITH THIS PROGRAM:

R. MAINDEC-00-D2G4-PT SPECIAL BINARY COUNT PATTERN TEST TRPE.
B. MAINDEC-00-D2Ge-PT ONES AND ZEROES TEST TAPE.

THE SPECIAL BINARY COUNT PATTERN TAPE IS PUNCHED WITH A PAT-
TERN CONSISTING OF THE NUMBERS 000 THROUGH 377. EACH NUMBER
IgRIEHEDIQEELY FOLLOKED BY ITS ONES COMPLEMENT NUMBER.

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

THE ERSIEST WAY TO MAKE A SPECIAL BINARRY COUNT PATTERN TEST
LOOP 15 TO OVERLAP THE TAPE m THE POINT WHERE THE CHARACTERS
377,000,000;377. ARPPEAR. THAT SEQUENCE OF CHRRACTERS
APPEARS EVERY 5§12 CHRRACTERS. THEREFORE A MININUM SIZE

TEST LOOP WOULD CONSIST OF S12 CHARACTERS.

SR OPTIONS

THE STANDARD SR OPTIONS ARE DESCRIBED HERE.
SR1S - HALT ON ERROR.

SR14 - SCOPE. THIS OPTION CRUSES THE PROGRAM TO REMAIN IN THE
CURRENT TEST ROUTINE. KWHEN 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.

SR13 - INHIBIT ERROR PRINT. THIS OPTION IF SET WZ.L REMOVE ALL
ERROR PRINTOUTS.

SRI1 - INHIBIT ITERRTION. SOME PROGRAMS CONSIST OF INDIVIDUARL
Eg TINEE. FOR EACH ROUTINE THE FUNCTION BEING
TESTED CRN TESTED A VARIRBLE NUMBER OF TIMES BEFORE
THE ROUTINE IS COMPLETED. THE NUMBER OF TIMES THE TEST IS T0
BE PERFORMED IS CALLED THE ITERARTION COUNT AND IT MAY DIFFER
FROM ROUTINE TO ROUTINE. SETTING SR11 WILL CRUSE THE PROGRAM
TO PERFORM ONLY ONE ITERARTION FOR EACH ROUTINE DURING
gg%%gNTEEESHITCH IS SET. TWO POSSIBLE USES OF THIS
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A. QUICK PRSS. WHEN A PROGRAM RUNS FOR ssvsam. nmurss
FOR ONE PROGRAM PRSS., THE USER MAY ELECT T0 R
THROUGH THE PROGRAM QUICKLY T0 FIND OUT IF nnv FRILURES
SHOW UP IHHEDIQTELY R SUCCESSFUL QUICK PARSS HOHEVE
DOES NOT GURRANTEE THAT THE SAME PROGRAM WILL RUN ERROR-
FREE WHEN PERFORMING A NORMRL ITERATION PRSS.

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

SRI0 - HALT AT END OF CURRENT ROUTINE. PRGO AND PRGL CONSIST OF

SRY -

INDIVIDUARLLY NUMBERED TEST ROUTINES. SETTING SRIO WILL CRUSE
PROGRAM TO HALT UPON COMPLETION OF CURRENT ROUTINE.

SELECT ROUTINE. FOR PROGRAMS THAT CONSIST OF moxvmum. TEST
ROUTINES, THE USER MAY ELECT TO RUN ONLY R SPECIFIED

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

ROUTINE. THE SELECTED NUMBER MUST BE R VALID ROUTINE NUMBER

FOR THE PROGRAM BEING RUN, OR A USER ERROR PRINTOUT WILL
OCCUR. THE PROGRAM WILL RON THE ssuscreo ROUTINE UNTIL THE

SELECT ROUTINE OPTION IS CLEARED, OR UNTIL THE ssn.screo

ROUTINE NUMBER IS CHANGED. IF mt OPTION IS CLEARED

Pnocmn WILL PROCEED TO EXECUTE THE REMRINING Rounﬁss IN THE
PROGRAM. IF THE ROUTINE NUMBER 1S CHANGED, THE PROGRAM

WILL EXECUTE THE NEMLY SELECTED ROUTINE.

%
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TESTING AT NON-STANDARD ARDDRESSES AND/OR VECTORS

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

R. IMMEDIATELY AFTER LOADING THE PROGRAM CHANGE THE FOLLOWING
LOCATIONS. REFER TO PROGRAM LISTING.

LOCATION FROM STANDARD TO_NON-STANDARRD
001e20 172600 1ST READER (SR RDDRESS
00leee 172700 1ST PUNCH CSR RDDRESS

B. IF THE TELETYPE IS ALSO AT NON STANDARD ARDDRESSES, PERFORM
THE FOLLOWING CHANGES:

LOCRTION FROM STANDARRD T0 NON-STANDARD
00l224 177560 TTY READER CSR ADDRESS
001226 177562 TTY RERDER BUFFER RDORESS
1230 177564 ITY PRINTER CSR RDORESS
001232 177566 TTY PRINTER BUFFER RODRESS
001234 000060 TTY RERDER INTERRUPT VECTOR RDDRESS
001236 000200 TTY RERDER PRIORITY LEVEL
001240 000064 TTY PRINTER INTERRUPT VECTOR RDDRESS
001242 000200 TTY PRINTER PRIORITY LEVEL

PROCEED TO USE THE PROGRARM, OR

D. USING STANDARD OUMP ROUTINES, DUMP OQUT THE ENTIRE PROGRAM
IN ABSOLUTE FORMAT TO HAVE AN UPDATED CBJECT TAPE THAT
REFLECTS YOUR SYSTEM, OR

E. DUMP OUT OMLY LOCATIONS 001224 THROUGH 001242 IN ABSOLUTE
FORMAT, AND SPLICE THE TRAPE TO THE ENO OF THE STANDARD 0B-
JECT TAPE. THIS PROCEDURE WOULD REGUIRE THAT THE SHORT LENGTH
OF TRPE BE LOARDED IMMEDIATELY RFTER THE MAIN PROGRAM IS
LORDED, IN ORDER TO OVERLAY LOCRTIONgg8g1§SN THROUGH COl1242.

DESCRIPTION

PRGO IS THE PA611 READER TEST. IT CONSISTS OF 22 ROUTINES NUMBERED
FROM 00 TO 24(8). THE PROGRAM USES R SPECIAL BINARY COUNT PATTERN
TEST TAPE LOCP 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 DATA ERRCRS HRVE OCCURRED.
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8.2 PRG1 PROGRAM DESCRIPTION

PRGL IS THE PAR611 PUNCH TEST. IT CONSISTS OF 16 ROUTINES NUMBERED
FROM 00 TO 17(8). ROUTINES 00 THROUGH 13 ARE BRSIC _OGIC TESTS.
ROUTINES 14 THROUGH 17 EXERCISE THE PUNCH USING THE FOLLOWING FORMAT:

R. 20 BLANK CHARRACTERS

B. SYNC CHRRRCTER RUBOUT.

C. MODE NUMBER (BETWEEN O AND 3)

D. 4 BLANK CHARACTERS

E. Sl12 CHARACTERS OF SPECIAL BINARY COUNT PATTERN.

RTNIY4 - PUNCHES S DATR BLOCKS AT FULL SPEED.

RTNIS - PUNCHES S DATR BLOCKS. THE SPECIAL BINARY COUNT PATTERN DATA
IS PUNCHED WITH RANDOM STALLS Of UP TO 47 MSECS. AFTER EACH CHARACTER.

838 RTNLIG -DP?NCHES S DATR BLOCKS. THE SPECIAL BINARY COUNT PATTERN

R

839 RiA_IS PUNCHED WITH RANDOM STALLS OF UP TO 47 MILL ISECONDS
83? BETWEEN GROUPS OF CHARACTERS OF UP TO 15 CHARACTERS.
B4e RTN17 - PUNCHES 1 DARTA BLOCK. THE SPECIAL BINARY COUNT PRTTERN DATA
843 DATA IS PUNCHED WITH A S SECOND STALL PRECEDING ERCH 32 CHARACTER
g:g GROUP PUNCHED.
gﬁg 8.3 PRG2 PROGRAM DESCRIPTION
848
849 PRG2 VERIFIES THE PAPER TAPE PRODUCED BY PRG]. THE
I 850 PROGRAM CONSISTS OF A SINGLE ROUTINE THAT PERFORMS THE
| ggé FOLLOWING STEPS:
853 A. LOOK FOR 10 CONSECUTIVE O CHARACTERS
|  B%M B. LOOK FOR SYNC CHARARCTER (RUBOUT)
855 C. LOOK FOR MODE s. BETWEEN O AND 3.
' 856 D. RERD 4 BLANK CHARARCTERS
85?7 E. RERD 512 BINARY CHARACTERS.
ggg F. GO TO STEP A.
' 860 THE ROUTINE WILL REPORT EVERY ERROR. IT WILL NOT RESYNC
gbl ON THE SPECIAL BINARY COUNT PATTERN, SINCE IT IS INTENDED

8e2 THAT EVERY ERROR CAUSED BY THE PUNCH BE REPORTED.
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PRG3 COMBINED RERDER-PUNCH TEST

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

IN THIS PROGRAM,

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

B. WHEN THE CARRACTER 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.

c }ELTHEPEEQRRCTER COUNT IS OVER 31, THE RERDER RERDS AT

D. IF_THE CHARACTER COUNT IS 31 OR LESS THE READER WILL READ

WITH RANDOM STALLS BETWEEN CHARACTERS

E. Ir _THE_CHARACTER COUNT BECOHES 0, THE READER STOPS READING

UNTIL THE COUNT CLIMBS TO 20.

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

PRGY PROGRAM DESCRIPTION

PRGY WILL PUNCH CONTINUQUSLY THE 2 CHARACTERS WHOSE CODES ARE
SET IN THE SR. THE ROUTINE IS USED FOR GENERATING ALL 0'S TAPE,
ALL 1'S TAPE, ONES AND ZEROES TRPE, 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 PROGRQH DESCRIPTION

PRG6 WILL ENABLE THE RERDER FOR THE NUMBER _OF CHARACTERS
SPECIFIED IN THE LEFT WALF 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 READER CLOCK,
ACCELERATOR, STROBE, AND FOR CHECKING THE STOP DELRY.
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PRGE 16
PRG? PROGRAM DESCRIPTION

PRG7? PUNCHES THE SPECIAL BINARY COUNT PATTERN CONTINUOUSLY.
PRGIC PROGRRM DESCRIPTION

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

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

SR14 INDICATES TO THE ROUTINE THE TIMING PERIOD THE USER IS
GOING TO USE. SR14=0 INDICATES 30 SECOND 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 A SPEED PRINTOUT.

PRGL! PROGRRH DESCRIPTION

PRG11 IS USED TO CHECK THE SPEED OF THE PUNCH. THE ROUTINE
USES A 60 SECOND TIMING PERIOD THRT IS CONTROLLED BY THE USER.
AT THE END OF THE TIMING PERIOD SR1S IS SET TO A 1 TO OBTRIN R
SPEED PRINTOUT,

PRG1C PROGRRM DESCRIPTION

PROGRAM 12 IS USED TO TEST THE PROGRAMMABLE INIT FEATURE
ADDED TO THE PUNCH CONTROL LOGIC. THE PROGRAM PUNCHES AN
ENDLESS BINARY PRTTERN WAITING FOR THE OPERATOR TO HANG THE
PUNCH UP. THIS CAN USUALLY BE ACCOMPLISHED BY TURNING THE
CONTROL SWITCH orr nno JIGGLING THE TAPE LOW SENSOR SWITCH
WHILE THE PUNCH IS PUNCHING. IF THE PUNCH CYCLE HAS NOT BEEN
COMPLETED, READY WILL REMAIN LOW AND THE PUNCH WILL HANG.

THE PROGRAM SENSES THIS CONDITION IN R WATCHDOG TIHER LOOP.
WHEN THE PROGRAM SEES THAT THE PUNCH IS HUNG, THEN I
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 OF THE READER
ggg LIGHT TO BE TURNED OFF UNDER PROGRAM CONTROL.

969 RSSUMING THAT THE READER LIGHT IS ON, THE STEPS PERFORMED
3;? 8Y THE PROGRAM ARE:

972 1. GET THE ADDRESS OF THE RERDER TO BE TESTED (REARDER
3;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 8=0 THEN RECHECK THE
877 SWITCH AND LOOP

ggg ON THIS STEP.

980 3. CHECK SWITCH 12.

981 IF SWi2=1 THEN GO TO STEP 1.

! Q382 IF SW12=0 THEN GO TO STEP 2.
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A

; STORED IN DECTAPE LIBI2 - MIKE MITCHELL 3/75
;TYPESET 11 READER-PUNCH TESTS
COPYRIGH¥I%EEE PDEI,GITQL EQUIPMENT CORP., MAYNARD, MASS.

-ABS

.ENRBLE AMA
I°T ME
NLIST MD,SEQ

PRGO - REQDER 1ESt

*PRGL - PUNCH TEST

:PRG2 - PUNCH VERIFY ROUTINE

:PRG3 ~ COMBINED READER-PUNCH TEST

‘PRGY - PUNCH 2 CHARRACTERS FROM SR.

sPRGS - READ 2 CHARACTERS ns PER SR.

'PRGH - READ X CHARS, STALL Y MSECS.

:PRG? - PUNCH SPECIARL aznanv COUNT PRTTERN TAPE.

:PRG10 - READER SPEED PRINT ROUTINE.

:PRG11 - PUNCH spsso PRINT ROUTINE.

sPRGI2 - PUNCH INIT TEST

Pnnxa - READER LIGHT TEST.

SR 1S - HALT-ON-ERROR.

:SR 14 - SCOPE,

:SR 13 ~ INHIBIT ERROR_PRINT.

i8R 11 - INHIBIT ITERATION.

;SR 10 - HALT AT END OF CURRENT ROUTINE.

s8R "9 - SELECT ROUTINE,

i8R B8 - TURN READER LIGHT OFF (PRG13 ONLY)

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

59611 RDDRESSES:

SPUNCH. . eonnnnns 772776-772700
3 R 772676-772600
!RDRO---—-=22 172600
!RORL-=--==- 172604
! RDR2---~-- 172610
! RDR3--------- 172614
égfr :UNRSSIGNED TRAP
MACHER: AEET :SP OVERFLOW, BUS ERROR TRAP
2 :RESERVED INSTRUCTION TRAP
TRCV:  SVES . TRACE TRAP
PRTY?
I0TV:  RS5S :TRAP T0 CALL I0X
PRTY7
42 :POMER FAIL TRAP
HALT

EMTV:  EMTINT ;EMT TRAP




PRBI11
DZPRAAR.CMB

000032 000340
000034 000036
000036 000002

0coa4e

MRCY1! 27(1006)

177570

177777
177277
177777
000003

NO2

Q4-NOV-76 l2:14 PRGE 26

O4-NOV-76 12:11

PRTY?
.42 ; TRAP TRAP. SIMILAR TO EMT.
RTI JEXIT TRAP CALL.

.=40
;LOCRTIONSL?gTTHREUGH 776 ARE FILLED WITH .+2 AND HALT.

LIST  ME
s EQUATE STATEMENTS
SR=177570
PSW=177776
SPB0T=1200
NOP=240
OPEN=0
MANUAL=BITIS
BIT15=100000
T14=40000
13=20000
12=10000
11=4000
10=2000
9-100b

TRPV:

) e e = 4 —4
AL

£

o

o

-

| ==~ 4 4
NO—IIW-L

=0 £

00000

(=1

polesloalsstonleslaniesloafen]oalan]osfoafen]os]

PHHHHH.—»—.HHHHHH.—.H
[ ) \

o

PUSH:ODS?HB
PUSH2=024646
POPSP=00S72b
POPSPE-OEE&EB
PRYY7=340
PRTY6=300
PRTYS=240
PRTY4=200
PRTY3=140
PRTY2=100
PRTY1=40
PRTY0=0
BELL=007
POTLST=-]
Pi1TLST=-1
TLAST=-1
TRC=3




e - eEmtw

)0
¢

P, -——

BO3

MRCYLL 271006} JH-NJ\-TB 12:14 PRIE &
e, O4-NOV-76 12:!

200040 I=40
100000 R=BITIS
8300 B=8¥qu
C=BIT]13
000100 [E=EITE
00000C EMTX=0
300003 SAVSS=3
000004 RSTES=
002080 .=60
200060 OC2450 KBSVC :KEYBOARD VECTOR SETUP.
000062 000338 PR;ES *STATUS UPON KEYBORRD INTERRUPT.
000200 000137 DOINET JMP STARTY :GO TO STRRT OF PROGRRM.
001000 =1000
0Gi000 000240
001002 000240 NOP
DO100M D0S037 0012S2 CLR INITD RESET INIT SWITCH.
001010 000137 00!+<8] JMP STRRT GO TO STRRT OF PROGRAM.
001200 .=1200
001200 000000 PRS: OPEN :READER CSR
001292 DO00000 PRB: OPEN RERDER BUFFER
001204 000000 PPS: OPEN +PUNCH CSn
001206 DOO0O0 PPB: OPEN :PUNCH BUFFER
001210 00092C0 RDRVTR: OPtN REQDER INTERRUPT VECTOR
0012i2 000220 RORLVL: PRTYY :RERDER PRIORITY LEVEL
001214 FCHVTIR: OPEN PUNCH INTERRUPT VECTOR
01216 000200 PCHLVL: PRTY4 :PUNCH PRIORITY LEVEL
001220 172600 FSTRDR: 172600 :ADDR OF 1ST READER.
D01222 172700 FSTPCH: 172700 RDDR OF 1ST PUNCH.
001224 177560 TKS: 177550 :LSR CSR
D0leee 177562 TKB: 177562 :LSR BUFFER
001230 177564 TPS 177564 :LSP CSR
201232 177566 T7PB: 177566 LSP BUFFER
001234 000060 TKVIR: &0 :LSR INTERRUPT VECTOR
001236 000200 TKLVL: PRTYM LSR PRIORITY LEVEL
0012490 000064 TPVIR: 64 LSP INTERRUPT VECTOR
001242 GCC200 TPLVL: PRTYY LSP PRIORITY LEVEL
001244 (0000060 FSTVCY: OPEN
00246 000000 RORLIM: OPEN
001250 002000 PCHUIM: OPEN
DC1252 000000 INITD: OPEN
00124 (000000 PRGNUM: OPEN ;CONTRINS CURRENT PROGRAMS
0CleSe 000000 KSTART: OPEN CURRENT PROGRAM STRRY RDDRESS.
0Ci2ed 000000 CURTST: OPEN :CONTRINS RDDR OF CURRENT TEST.
001262 % RTNNG: OPEN CONTQINS CURRENT TEST 8.
001264 NXTST: OPEN CONTRINS RODR Of NEXT TEST.
00i26b 000000 ICNT:  OPEN
001270 000000 ICTR: OPEN CONTRI CURRENY ITERATION COUNT
00l27e 000000 SCOPTR: OPEN CONTQIN CURRENT SCOPE POINTER.
001274 000000 PRGID: OPEN CONTRINS PROGRAM INDICATORS
001276 00Se0N PRGTARB: PRGO PRGQ START RDDRESS
001300 006656 PRGI PRGI START ADDRESS
001302 010146 PRG2 PRGE STRRT ADDRESS
001304 010530 PRG3 PRG3 START ADDRESS
001306 011302 PRGY PRG"‘ START ADDRESS
001310 011354 PRGS PRGS START RDDRESS
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0C13i2 011634 PRGE RG6 START ADDRESS
0013184 Qllvee PRG? P G7 STRRT RCDRESS
001316 011774 PRG1D PRGIO START RDORESS
001320 O0lelle PRGII PRGII START RDDRESS
:OPERRTOR INTERVENTION TESTS:
001322 012246 PRG12 :PUNCH TEST (OPR INTV.)
DO1324 J12502 PRGI3 REQDER LIGH TFST
(OPR INTV REGD.)
001326 000000 ERRY: CPEN
001330 000300 RCNT:  OPEN : CHRRACTER COUNT
001332 000000 PCHOUT: OPEN
001334 000000 CRBUF: OPEN :HOLDS ONE CHARACTER FROM REARCER.
001336 000040 CHR1: OPEN
00130 000C00 CHR2: OPEN
001342 000000 CHR3: OPEN
00i13v4 000000 ERCTR: OPEN
001346 000000 PCHMOK: OPEN
001350 000000 RORMSK: OPEN
D013Se 000000 CTRA:  OPEN
00134 000N0C0 CTRS OPEN
0013S6 000000 CTRC OPEN
001360 000000 CYRC:  OPEN
00136 000000 FPC: WPEN
NIST MC
001364 ENTTAB:
01364 M17%2 CHAINN ;POINTER FOR EMT CALL SCOPE
001366 002412 SRSETT POINTLR FOR EMT CALL SRESET
001377, 00215€ Sv03 POINTER FOR EMT CALL SAVDJ3
0012 002256 RSO3 POINTER FOR EMT CALL RSTOJ
00!374 002206 Sv0S POINTER FOR EMT CARLL SAVOS
00.376 002306 RSOS POIN ER FOR EMT CALL RSTDS
Oris00 002176 Sv0SS POINTER FOR EMT CALL SAVOSS
0Jiv02 00230¢ RS0SS PO'NTER FOR EMT CALL RSTOSS
(31404 002702 TYP POINTER FOR EMT CALL TYPE
'01406 002774 TYPS POINTER FOR EMY CALL TYPES
Y1410 00M1Se STAL POINTER FOR EMT CALL STALL
O 12 003744 STPTRY POINTER FOR EMT CALL STRORV
0C.414 003774 STPTPYV POINTER FOR EMT CALL STPCHV
rJ1416 002526 ERR POINTER FOR EMT CALL ERROR
401420 002536 ERRN POINTER FOR EMT CALL ERRORN
001422 003304 ORCNVV POINTER FOR EMT CALL ORCNV
001424 003376 BDCNVV POINTER FOR EMT CALL BOCNV
001426 D03S60 RNGEN POINTER FOR EMT CALL RNDNUM
001430 0033 INRNDN POINTER FOR EMT CALL INRND
001432 0033SM BMOVV POINTER FOR EMT CALL BMOVE
001434 002502 CHLY POINTER FOR EMY CALL CHALT
001436 00251y EMLY POINTER FOR EMT CALL EHALT
001440 003070 INBINH POINTEB FOR EMT CALL INBIN
001442 0O032M GIBINR POINT:.R FOR SMT CALL GETBNR
00iv¥¥4 003156 GTBINP POINTER FOR EMT CALL GETBNP
001446 003024 OHET N POINTER FOR EMT CALL DELRY
001480 012706 001200 STARY: MOV 8SPBOT,Rb +SET BOTTOM OF SP STRCK.
001484 005737 001252 187 INITD SEE IF PROGRAM IS INITIALIZED.
001460 001041 BNE STRTA BR IF YES.
001462 104010 TYPE TYPE TITLE.
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DopARR.CIB oS N6 13111
QoId 012712 PGTIE
Rl 412 ot
12 n5v R
201472 019001
L 177 g
UL
201508 40393 177570 0O1eM HOV
0isoe 104011 TYPES
sar2l8 §ags] The3
001514 1 -1
001516 1 CHALT
0D1S20 113737 177570 001246 MOVE
001526 104011 TYPES
001530 013060 SELPCH
001532 014001 IM23
015N 177777 -1
00153 104024 CHALT
001540 113737 177570 001250 MOVB
00IS46 012737 177777 0Q1252 MOV
001554 104010 TYPE
, 001556 012753 RUNINS
i 001560 104024 CHALT
| 001562 000776 BR
001564 012737 0003¥0 177776 STRTA: MOV
001572 004737 001 JSR
001576 013700 177570 MOV
001602 (42700 177760 BIC
001606 020027 000013 Ci¥P
D0i612 101404 BLOS
DOI61Y 104010 TYPE
001616 012601 cHe
001620 104024 CHALT
0G1622 000769 BR
001624 010037 DO1254 STRTB: MOV
001630 (006300 ASL
00163 :04001 SRESET
00lex {00170 001276 b 2
001640 104011 SRSET:  T(PES
g0le42 (112644 ASETSR
001644 014001 IM23
Q01eNe 177777 -1
001650 104024 CHALT
00leSe 013737 001256 001264 GETRDY: MOV
001660 012737 000340 177776 GTROYX: MOV
001666 012706 001200 MOV
001672 104001 SRESET
001674 004737 002076 GIROYA: JSR
001700 032737 001000 177570 GTROYB: BIT
001706 001002 BNE
001710 000177 17734 GORUN: JMP
001714 013700 177570 GTROYC: MOV
001720 042700 177600 BIC
00724 123700 001262 CHPB
001730 001767 BEQ
001732 022737 177777 001264 GTRDYD: CMP

DO3

SR,FSTVCT

SR,RDRLIM

SR, PCHL IN
s-1,INITD

-2
sPRTY? PSKH
PC, CLNIP
SR RO

31?7750 RO
RO, 813
STRTB

STRTA
RO, PRGNUM
RO

SPRGTAB(D)

KSTART,NXTST
8PRTY7, PSK
#SPBOT, R

R?, FORWD
#8179 SR
GTROYE
acuarsr
SR, RO
8177600, RO
RTNNO, RO
GORUN'
e-1,NXTST

s TYPE INSTRUCTIONS TO SET RDR O VECTOR.

; SRVE RDRO VECTOR.
: TYPE INSTRUCTIONS TO SET & OF RERDERS.

;SRVE # OF READERS.
:TYFE INSTRUCTIONS TO SET 8 OF PUNCHES.

;SAVE 8 OF PUNCHES.
s INITIRLIZATION COMPLETE.
:RESTART MESSAGE.

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

BQL§D $ggGRRH NUMBER?
: TYPE INCORRECT PROGRAM MESSAGE.

; TRY_RGAIN.
:SAVE_PROGRAM NUMBER.
:RO_TIMES 2.

:SYSTEM RESET,

60 T0 SELECTED PROGRAM.
:TYPE SR OPTION MESSAGE.

: HALT.
; RODR_OF 15T ROUTINE TO NXTST

;ROLL FORWARD TO “NEXT™ ROUTINE

sCHECK SELECT ROUTINE SWITC

s BRANCH IF SEL;CT ROUTINE SNITCH IS SET.
;GO RUN CURREN TINE.

s (SR) 10 RO

$MASK UNDESIRED BITS

s COMPARE RTNNO 10 (RQ)

sBR IF ROUTINE FOUND.

tNO. CHECK FOR LRST ROUTINE.
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001355
104010
0126

104024
000740
012706
305237

2

888
o

agsggeag
PMQ §$
HataBan

Figi

R

>

I8 00 Bl

001200
001266
Q01268
040000

177266
004000

001270
002000
001262
001000
177277

171364

177766
177766
000002

0040

000002

177570

177570

177570

177570
00let4

001266

00224¢e

002242

002242

EO03

12:14 PRGE 30

BNE GTRDYA :BRANCH IF NOT LAST ROUTINE.
E;gz :TYPE INCORRECT RTN SELECTED.
CHALT :COMMON HALT.
BR GETRDY :START OVER.
CHAINN: MOV 8SPBOT,Rb *RESTORE STACK.
INC ICNT : INCREMENT ITERATION COUNT.
BNE cnnnc :BR IF RESULT NOT 0.
CoM ICNT RESULT 0. RESET ICNT TO -1.
CHNARC: BIT 88IT14,5R :CHECK FOR SCOPE OPTION.
BEQ CHNA *BRANCH IF SCOPE SW NOT SET.
CHNAB: JMP 3SCOPTR sRETURN TO ROUTINE,
CHNR:  BIT 88IT11,5R s TEST INWIBIT ITERQTION SWITCH
BNE CHNAR :BRANCH IF INHIBIT ITERATION SW SET.
DEC ICTR DECREMENT ITERATION COUNT.
BNE CHNAB *BRANCH IF COUNT NOT 0.
CHNRAR: BIT 81710, SR *ROUTINE END HALT SW SET? (SR10)
BEQ CHNB ;BRANCH IF NOT SET.
MOV RTNNO, RO :TEST 8 TO RO.
HALT :ROUTINE END HALT. TEST 8 IN LIGHTS.
CHNB: BIT #8179 SR :CHECK SELECT ROUTINE SHITCH
BNE GETROY *BRANCH IF SELECT RTN S SET
CMP -1 NXTST :LAST TEST?
BNE GTRDYX :BRANCH IF NOT LAST YEST.
OACNY :CONVERT PROGRAM NUMBER TO ASCII.
PRGNUM
gpn
TYPE - TYPE PROGRAM END BFLL.
RPGEND
BR GETRDY :GO REPEAT PROGRAM.
FORWD: MOV NXTST,RS :ADDR OF NEXT ROUTINE TO RS.
MOV (S)+, RTNNO car NEXT ROUTINE NUMBER.
MOV (5)+ NXTST :CET RDOR OF NEXT “NEXT™ ROUTINE.
MOV (5)+) ICTR GET ITERATION COUNT.
MOV (5)+. SCOPTR :GET SCOPE LOOP ENTRY POINTER.
FORWDR: MOV RS, CORTST ‘ADDR OF NOW CURRENT TEST TG CURTST.
nov ux.xcnr :PRESET ICNT TO 1.
RTS EXIT FORMD SUBROUTINE.
-EMT INTERPRETER ROUTINE
EMTINT: MOV -(B) : PUSH RO.
MOV 2(6) A :GET EMT PC.
MOV -(Cy.RO :GET EMT CALL.
ASL - TIMES 2.
EMTTAB-10000(0), -FORM EMT ROUTINE ADDR.
RYS RO GO TO EMT ROUTINE; RESTORE RO.
:SAVE REGS 0 TC J SUBROUTINE.
&v03: MoV e\+ -10.(6) ;MOVE PC UPSTACK.
MOV )¢.-10.(6)  ;MOVE STATUS UPSTACK.
MOV : 11 sv05C
BR SV0S8
:SUE TO SAVE REGS O TO S AND PLACE EMT ©C IN RS.
§v0SS: MOV §NOP, SvOSC
BR Sy osh
.SUB TO SAVE REGS 0 T0 S.
&vos: MOV 8RTI,SVOSC




DIPRRA.CMB

0Ce221M
002220

012666

010566

;

o
S8

1772762
177782

000020

177766
177766

000020

177762
177762

177772
177772

000010

000010

177772
177772

0s2s2s

SVOSA: MOV (B)+,=14. (B)
MOV (5)+ -1w (6)
MOV !g
MOV nq -(6)
SV0SB: MOV R3. - ()
MOV R2,-(6)
MOV RI -(6)
MOV RO, -(B)
FUSHE
SVv0SC: RTI
MOV 16.(6),RS
MOV RS RY
;§} -4
-RESTORE REGS O TO 3 SUBROUTINE.
RS03:  POPSP2
MOV (6)+,R0
MOV (6)+,R]
MOV (b)+,R2
MOV (6)+ R3
MOV -10.16),-(6)
no¥ -10.(6).~(6)
-SUB TO SET RS IN EMT PC
RSOSS: MOV RS, 16. (B)
-SUB 70 RESTORE Rsts 0 70 S.
RSOS:  POPSP2
MOV (6)+,R0
MOV (6)+ Rl
MOV (6)+,Re
MOV (6)+,R3
MOV (6)+.RY
MGV (6)+ RS
MOV -14.1B), -(B)
MOV -14.(6),-(B)
RTI
SVSS: MOV (B)+,-B(B)
MOV (B)+ -B(B)
MOV RS,-16)
MOV R4, -(B)
PUSH2
MOV 8.(b),RS
MOV RS, RY
1ST -(4)
RTI
RSSS: MOV RS, 8. ()
POPSP2
MOV (6)+,RY
MOV (6)+ RS
MOV -6(6},-(6)
MOV -6(6),-(B)
RTI
&R3ETT: SAV

MACY1L 27( 00?) gH-NOV-76 12:14 PAGE 3]
O4-NOV-76 l2:11

FO3

;MOVE PC AND PSW UPSTARCK.

;RTI OR NOP.
:EMT PC TO RS.

;EXIT.

;RESTORE REGS O TO 4.

;MOVE PC AND PSW DOWN STACK.

AND RESTORE REGS O T0S.

;SET EMT PC TO RS CONTENTS.

;MOVE PC AND PSW DOWNSTACK.

sEXIT.
:PC AND PSW UPSTARCK.

; SAVE RS.
:SAVE RY.

;EMT PC TQ RS,
:EMT PC TO RY.

;EXIT EMT SUB.
iRS TO EMT PC.

;RESTORE RY.
sRESTORE RS.

. ROUTINE Tooéssue RESET AND Eméus staonw INTERRUPTS.

MOV
COM

#5252S, R0
RO

;DATR T0 RO.
: COMPLEMENT (RO).
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Q02422 010037 002416 MOV B0, SRSETT+Y : (RO) TO SRSETT+Y.
002426 000005 RESFT *RESET. RO 1S DISPLAYED.
002430 104005 RST0S
002432 737 000042 15T a42 Lonoso FROM DECTAPE”?
00243 001403 BEQ SRSETA :BR IF NOT.
N0 gggsgg 000100 176556 g*s 88176, dTKS ENR?LE KEYBOARD INTERRUPTS.
46 SRSETR:
xsveonao SERVICE nourxns
pO24SO 017727 1766552 000000 KBSVC: MOV 31K :READ KEYBOARD aurrsn
002456 042737 000200 O0024S4 BiC uexrf KBSVC+H :CLEAR PARITY BIT.
002464 022737 000003 002454 CMP #3, KBSVC+Y :1S IT CTRL C?
002472 001401 BEQ .+ ‘BR IF vss
002474 000002 RTI 'NO, EXIT.
002476 013707 000042 MOV w42, PC 'EXIT TO DECTRPE MONITOR.
-COMMON HALT ROUTINE'
002502 104006 CHLT:  SAVOSS
002504 010400 MOV RY,R0 : DEVELOP RDDR OF CALLER.
002506 000000 HALT ‘HALT CALL ADDR IN DATA LIGTHS.
002510 104007 RSTOSS
002512 0000C2 RTI :EXIT.
. CONDITIONAL ERROR HALT ROUTINE.
002514 00S737 177570 GHLT: TST SR :CHECK FOR HALT ON ERROR.
002520 100001 BPL EHLTA :BRANCH IF NO HALT DESIRED.
002522 D00O0O HALT "HALT.
002524 000002 EHLTR: RTI IN DATA LIGHTS.
002526 012737 00040 002656 ERR: MOV oqos ERRNS *SET UP FOR SINGLE MESSAGE.
00253  DO0403 BR RRN4E
002536 012737 000240 002656 ERRN: MOV mop ERRNB :SET UP FOR MULTIPLE MESSAGES.
DO2SY4 010437 001362 MOV RY, FPC :CONVERT CALL RDDR OF SUB CALLING.
002550 104017 0ACNV
002552 001362 FPC
002554 015032 AFPC
002556 000006 b
002560 000003 SAVSS -SAVE REG 55
002Ske 010537 002654 MOV RS, ERRB : DETERMINE CRLLING ADOR.
002566 162737 000002 002654 sus 82, ERRB
002574 10407 0RACNV : CONVERT CALLING ADDR TO ASCII.
002576 (002654 ERRB
002600 015000 APC
032602 000006 b
00260 104017 ORCNV :CONVERT PROGRAM 8 TO RSCII.
002606 001264 PRGNUM
002610 014764 APNUMB
002ble 000002 2
00e61d 104017 OACNY :CONVERT TEST & TO ASCII.
002616 001262 RTNNO
002620 014771 ATNUMB
002622 000003
0G2624 684020 BOCNV :CONVERT ICNT TO DECIMAL ASCII.
002626 001266 ICNT
002630 015015 AICNT
002632 000005 g
002634 012737 014761 002654 KOV 8EMO, ERRB : TYPE ERR_HERDER nsc IF NOT INHIBITED.
002642 032737 020000 177570 ERRNA: BIT 88IT{3,5R : INHIBIT ERR PRINT
002650 001002 8NE ERRNB :BR TO INHIBIT.
C0eeS2 104010 TYPE ' TYPE MSG.
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002654 000000 ERRB:  OFEN cssxnzo MSG ADDR GOES HERE.
002656 0000O0 ERRNB:  OPEN 406
003660 012537 002654 MOV (5)+.ERRB GET noon OF NEXT MSG.
002664 022737 177777 002854 CMP s-1,ERRB : TERMINATOR?
002t72 001363 BNE ERRNA :G0 TYPE IF NOT TERMINATOR.
002674 104025 ERRNC: EHALT :END OF MSGS. HALT IF REGUIRED.
002676 DO00ON RSTSS :RESTORE REG 5S.
002700 000002 RT] tEXIT EMT SUB.
SUBROUTINE TO OUTPUT ASCII MESSAGE ON TELETYPE PRINTER.
002702 104006 typ SAVOSS
00708 012500 MOV (5)+,R0 -ADDRESS OF MESSAGE TO RO.
002706 112001 TYPR: MOVB  (Ds+.R] :GET CHARACTER
002710 122701 000100 CMPB  #]00.RI :CHECY FOR™Q“CHARACTER
002714 001002 BNE TYPC' :BRANCH IF NOT*3.
002716 104007 RSTOSS
002720 000002 RTI : TERMINATOR CHAR. DONE. EXIT.
002722 122701 00004S TYPC: CMPB  #45,R! s CHECK FOR™%
002726 001411 BEQ TYP# : BRANCH 1r~'~
002730 004737 002736 JSR R7, TYPD :TYPE CHAR IN Rl
002734 00076M BR TYPA
002736 110177 176270 TYPD: MOVB  Rl,3TPB :OUTPUT CHARACTER TO PRINTER
00e7¥e 105777 178262 1ST8 arﬁs *WARIT FOR DONE FLAG.
00274 100375 BPL
002750 000207 RYS R? EXIT
002752 112701 000015 TYPF: MOVB  #15,Rl :MOVE CARRIAGE RETURN CODE TO Rl
002756 004737 002736 JSR R7-tyPD :G0 TYPE CHAR.
002762 112701 0006012 TYPG: MOVB  #12.Rl ‘MOVE LF CODE TO RI.
002766 0QN737 002736 JSR R?. tyPD :GO TYPE CHAR.
N02772 000745 BR TYPR
.SUBROUTINE TO OUTPUT R SERIES OF RSCII MESSAGES ON TELETYPE PRINTER
002774 000003 YyPs:  savss
833553 012537 003020 MOV (5)+, TYPSB :ADDR OF MESSAGE TO TYPSB.
37 177777 003020 CMP s-1, tyPsB :CHECK FOR TERMINATOR
003010 001002 BNE TYPSA :BRANCH IF NOT TERMINATOR.
002912 RSTSS
003014 RTI - TERMINATOR, EXIT
003016 104010 TYPSA: TYPE *CALL ON TYP SUB TO TYPE MESSAGE
003020 000000 TYPSB: OPEN :ADDRESS OF MESSAGE GOES HERE
003022 000765 BR TYPS+2 :GO PROCESS NEXT MESSAGE
suaaourrns 10 osan n spscxr:so NUMBER OF MILLISECONDS
003024 011637 003064 BLYN ;GET ENT PC.
003030 16 000002 noo ca ts) :SET UP EXIT PC.
003034 104002 SAv03 : CAVE REGS
003036 017700 000022 MOV aDLCNT, RO :DELAY COUNT TO RO.
003042 001406 BEQ DLYCN BR IF 0.
003044 012701 000303 DLYAN: MOV :303 Rl 1 MSEC COUNT TO RI.
003050 005301 DLYBN: DEC DECREHENT 1 MSEC COUNT.
003052 001376 BNE DLYBN :BR IF NOT O.
003054 00S300 DEC RO ' DECREMENT DELAY COUNT.
003056 001372 BNE DLYAN :BR IF NOT DONE DELAYING.
003060 104003 DLYCN: RSTO3
003062 000002 RTI SEXIT.
003064 00C000 DLCNT OPEN
003066 000000

DLCTR: OPEN
suaaouvxns TO INITIALIZE BINARY COUNT PATTERNS
177777 003136 INBINN: MOV

$-1,RIND

;SET ALL VARIABLES
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003076
003104
003112

88312&

003134

£
v

BeE Bismaces
tAdTH PHEFE

R

J4=NOV-7b
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0137237
013737
013737
81 737

13737
000002
200000
G00000

BES
J8BERY

2 844
8% fHuddy

OO0
o—-@.—
[

R

001363
104007

104006
012501

00313s
003136
003136
003136
0C3136

177770

000007

g03140
003142
003144
003146
003150

003144

003144
003142
003154
001332

003150

003150

003146
003182

103

12:14 PAGE 34

MOV RIND,PIND
MOV RIND. P10
MOV RIND.PT1
MOV RIND,RTO
MOV RIND!RTI
RT] EXIT.
RIND:  OPEN
PIND:  OPEN
PT0: OPEN
PTI:  OPEN
RY0: OPEN
RT1: OPEN
BINR:  OPEN
BINP:  OPEN
SPECIRL BINARY COUNT PATTERN SUBROUTINE (PUNCH)
4TBINP: MOV PT0,PT1 :PREVIOUS BIN CHAR TO PT]
" COM PT1
COM PIND
BNE . +6
INC PT1
BIC PCHMSK, PT1
MOV PTL,PTO -SAVE BIN CHAR IN PTO
MOV PT1.BINP 'BIN CHAR TO BINP.

HOV PT1,PCHOUT

RTI XIT.
-SPECIRL BINARY COUNT PRTTERN suépouvxns (READER)
STBINR: MOV RTO,RT1 -PREVIOUS BIN CHAR TO RTI.

COM RTL’
COM RIND
BNE s
INC
BIC nonnsx RTL
MOV RT1,RTO -SAVE BIN CHAR IN RTO.
MOV RT1,BINR :BIN CHRR TO BINR
RTI tEXIT.

-EMT SUB TO CONVERT OCTAL TO RsClT.

0AacNVV: SAvOSS - SAVE REGS.
MOV 3(5)+.R0 :GET OCTAL VALLUE.
MOV (5)+,R1 :GET DESTINATION ADDR.
MOV (5)+'R2 :GET CONVERT COUNT.
ADD r2,R] :DEVELOP ADDR TO STORE 1ST CHAR.

OACNVA: MOV RO R3
BIC 2177770,R3 - ISOLATE LERST SIGNIFICANT DIGIT.
ADD 860,R3 :CONVERT DIGIT 70 RSCII.
MOVB  R3,=(I) :STORE ASCII CHARACTER.
BIC 87 RO
ROR RO’
ROR RO
ROR RO
DEC R -DONE ALL DIGITS?
BNE OACNVA :BRANCH IF NOT DONE.
RSTO5S *RESTORE REGS.
RT1 ‘DONE. EXIT

:EMT SUB TO MOVE VARIABLE NUMBER'OF BYTES.

BMOVYV: SAVOSS :SAVE REGS.
MOV (54,R] : GET*FROM™RDDRESS
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003360
003362
003364
003366

3370

e
g

003404
003406
003412
003416
003422
003430
003434

003606

012502
012503
llele2
005303
00137%

3052
s

eBoesh T2t

J4-NOV-7b 12:14 PRGE 35
DZPRRAA.CNB O4-NOV=-76 12:11

003552
003462
003464
00354C
00000S
003536
003s32

003464
003460

003534
003536

003534
003536

000060
003S34

080
040

003622

003634
003632

003634

003532

003534

g40
040

BMOVR:

MoV
MOV
MOVB
DEC

ENE
R?TUSS
RTI

;GET”TO"RODRESS
;GET_COUNT

;MOVE BYTE

; DECREMENT COUNT
;BRANCH IF NOT DONE.
; RESTORE R%GS.

:DONE. EXIT.

.EMT SUB TO CONVERT BINARY TO DEIMAL ASCII.

BOCNVV:

BDCNVA:

BOCNVB:
BDCNVC:

SAVOSS
MOV

MOV
MOV
MOV
MOV
MOV
MOV
JSR
DEC
BNE
SuB
MOV
BMOVE
OPEN
OPEN

BDCNVD: OPE

SUBTEN:
SUBTNA:

SUBTNB:

CNVCTR:
DIGIT:

TENPWR:
ADTENP:

DECVAL:

RNGEN:

N
RSTOSS
RTI
CLR
Sus
BCS

.BYTE

MOV
ROL
ROL
ROD
MOV
ROL
ROL
ROD

$DECVAL , RO
3(S)+ R
(5)+, BDCNVC
(S)+, BOCNVD
$RDTENP  R2
95, CNVCIR
(2)+, TENPUR
R7,SUBTEN
CNVCTR
BDCNVA
BOCNVD, RO
RO, BDCAVB

DIGIT
TENPWR, R1
SUBTNB
DIGIT
SUBTNA
TENPWR, R1
860, DIGIT
pIGiT, D)+
R7

;SBVE RECS,

t8ET UP ADOR TO STORE DECIMAL ASCII IN RO
'BINRRY VALUE TO RI,

:DESTINATION ADDR TO BDCNVC.

! CHAR COUNT TO BDCNVD.

:ADDR OF TEN PCWER STRING TO R2.
:SET UP FOR 5 POWER CONVERSIONS.
:MOVE POWER OF TEN VALUE TO TENPWR.
: PERFORM _CONVERSION

:DONE & CONVERSIONS?

'BRANCH IF NOT YET 5.

;RESTORE REGS.
s YES. EXIT,

;CLERR DIGIT

; SUBTRRCT TEN POWER FROM BINARY VALUE.
; BRANCH IF UNSUCCESSFUL SUBTRACTION.

;RESTORE SUBTRACTED VALUE.

; CONVERT (DIGIT) TO ARSCII

;Eg¥$ RSCII CHAR TO DECVAL FIELD.
; .

040, 040,040, 040, 040,040
:EMT RﬂﬂggcoggﬂﬂER GENERATOR. NUMBER IS STORED AT LOC RFTER SUB CALL.

RP1,RO
RO

R0
RP2, RO
RO, RP1
RO

RO
RP2,R0
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A
003616
s
003630
003632
003834

00363t
003644
003652

| 003654
003660
003662
003664
| 003670
' 003672
003674
! 003676
| 003702

k1%
010037
0306
000002
001233
0076c¢e

0:1273?
012737
000002

J4=-NOv-76

12:11

003634
003b3¢

001233
007622

175320

175310

175276

175260

003732

000000
000002
001210

00

00l2le
000000
0000GCe
001214

001216

00p101
177776

072460

003632
003634

003764

O0401Y

175142
004150

12:14 PRGE 36

RUL RO
ROL RO
MOV RO.RP2
MOV RP1, (514 :STORE # AT LOC AFTER SUB CALL.
RSTOSS
RT] EXIT.

RP1: 1233

RP2: 7622

-EMT SUB TO xnxranxze Rnuoon NUMBER GENERATOR.

INRNON: MOV $1233,R
nov 87622, RPE

RTI SEXIT.

‘ROUTINE T0 FETCH R CHARACTER

ARERD: INCB  aPRS :READER ENABLE.
?Euw ‘WAIT 12 MSECS FOR READER DONE.
T1STB aPRS -DONE SET?
BMI ARDB ‘BR IF YES.
ogan WAIT ADDT’L 18 MSECS.
TSTB 9PRS -RERDER DONE NOW?
BMI ARDB :BR IF YES.
Eﬁ?OR" :ERROR. NO RERDER RESPONSE.
-1
BR ARERD : TRY AGAIN.

ARDB:  TST 9PRS :ERROR BIT SET?
BM] ARDC ‘BR IF vzs
RTS %7 :NO. EXIT,

ARDC:  JSR %7 TSM2 : TYPE READER ERROR MESSAGE.
BR ARERD : TRY RGAIN.

TSM2: Eﬁ’f""“ : TYPE READER ERROR MESSAGE.
IM6
-1
RTS

-ROUTINE TO SET
STPTRV: MOV
ADD

MOV
STPRAR: MOV
MOV

RT]
.ROUTINE TO SET
ETPTPV: MOV

ADD

KO3

%7 ;EXIT
READER INTERRUPT'VECTOR AND PRIORITY
4(6),STPRA+2 ;MOVE VECTOR RDOR TO STPRA+2

82,376 ‘SET UP EXIT

RDAVTR, %1

20PEN, L 1)+ :SET vscron ADDRESS
RIORITY

RORLVL, (1)+ 'SET P
EXIT

I
PUNCH INTERRUPT VECTOR AND PRIORITY.
a(s) STPPQ+2 s MOVE vscron AODR TO STPPR+2

‘GET UP EXIT
MOV PchVTn %1
STPPR: MOV sOPEN, L 1)+ :SET VECTOR ADDRESS.
nosl/ PCHLVL, (1)+ SE}TP IORITY
suenourxne TO READ CHARACTER rnbn RERDER USING INTERRUPT.
BREAD: STR :SET READER VECTOR
aasnoa :70 BREADB
axs 8101, 9PRS 'ENABLE PTR AND PTRI.
CLR PSW 'SET UP PRTYOD.
MOV #30000.,BRCTR  :DELAY APPROX. 150 MSECS.
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004050
004054

Q4056

Q4362
004CEY
004066
004070
004072
004076
004104
004106
004110
004116
004122
O041eM
004130
004132
004136
004140
0o4142
O0u144
004146
004150

004152
004154
004156
004164
004166
004174
004176
004200
004202

004204
004206
004210
004216
004220
004226
004230
004232

004234
004236
004244

004246
004250
0042Se
004254
004256
004260
004262
004264
004266

LO3

J4-NOv-Tb l2:14 PRGE 37

O4-NOV-76 l2:1)

005337
001375
0858??
10401€

015337

104021
000000
043737
001405
013737
104031
000000
000002
000000

015101
000004

004150 gﬁg BRCTR
175116 CLR aPRs :CLEGR PTRI ENABLE.
ERRORN ' TYPE NO PTR RESPONSE
EM? * MESSAGE
. B8R BREAD s TRY AGAIN
175102 BREADA: CLR 8°RS : CLEAR REQDER CSR.
175100 001334 MOV QPRB, CRBUF :CHAR READ TO CRBUF.
RTS %7 'EXIT SUBROUTINE.
BREADB: POPSPE *RESTORE STACK.
000340 177776 8PRTY?, PSW tSET UP PRTY7.
175056 TST JPRS tTEST FOR ERROR.
BPL BREADC :BRANCH IF NO ERROR.
003732 ggn PCQEB"E ;
175042 BRERDC: TSTB  @&PRS :TEST FOR DONE BIT.
BMI BREADA :BRANCH IF DONE BIT SET.
ERRORN *ERROR.FALSE READER INTERRUFT.
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.
004202 004154 BIC STLMSK, STLA :APPLY STALL MASK.
BEQ STALB :BRANCH IF RESULT IS 0.
004154 004176 MOV STLA, STALA
DELAY : DELAY
STALR: OPEN :DELAY COUNT
STALB: RTI :DONE. EXIT.
STLMSK: OPEN :STALL MASK.
suanourxne TO GENERATE RANDOM CHARACTER COUNT (1-77)
ARCNT: RNDNUM :GET_RANDOM NUMBER.
CRCNTA: OPEN ' NUMBER GOES HERE.
004230 004206 BIC RCMSK,GRCNTA  ;APPLY MASK.
BEQ GRCNT' :TRY AGAIN IF RESULT O
004206 004232 MOV GRCNTR,RNCNT ~ :COUNT TO RNCNT
RTS %7 SEXIT.
RCMSK: OPEN :RANDOM CHARACTER MASK.
RNCNT: OPEN 'RANDOM CHARACTER COUNT.
-SUB TO COMPARE DATA READ FROM READER AGAINST EXPECTED DATA AND REPORT ERRORS.
BCHECK: GETBNR :GET BIN CHARACTER
003152 001334 CHP BINR CRBUF : COMPARE BINR TO DATA IN CRBUF
ENE 'BRANCH IF NOT SAME(ERROR).
&TS /7 +0K.EXIT.
ORCNY
BINR
ASB
4
OACNY
CRBUF
ﬁuns
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004270 104016 ERRORN
go4272 015043 EM1
004574 655777 -1
004276 337 001344 DEC ERCTR : DECREMENT ERROR COUNTER
004202 001002 BNE _46 :BRANCH IF NO THIRD ERROR
004304 004737 004312 ISR %2, BSYNC :RESYNC THE RERDER.
004310 000207 RTS %7’ EXIT.
+SUBROUTINE TO SYNC THE REARDER Tb n SPECIAL BINARY COUNT PATTERN TEST TAPE.
0O43i2 104026 BSYNC: INBIN  INITIALIZE BINARRY PARTTERN
004314 004737 004024 ISR %7 ,BREAD : READ CHAR.
004320 004737 004024 ISR %7, BREAD *READ CHAR.
004324 004737 004024 ISR %7 BREAD tREAD CHAR AND STORE AT CHR!
004330 013737 001334 001336 MOV CRBUF . CHR1
004336 004737 004024 ISR %7 . BREAD :READ CHAR AND STORE AT CHR2
004342 013737 001334 001340 MOV CRBUF  CHR2
004350 004737 004024 ISR %7 .BREAD :READ CHAR AND STORE AT CHR3.
004354 013737 001334 001342 MOV CRBUF, CHR3
004362 004737 004400 JSR %7, SYNCA :GO SYNC
004366 000751 B8R BSYNC NO SYNC. TRY AGARIN.
004370 012737 000003 001344 MOV #3,ERCTR
004376 000207 RTS %7 s SUCCESS.EXIT.
004400  10400M SYNCA: SAVOS
004402 012700 001000 MOV %512. ,R0 :SET UP FOR 512 TRIES.
004406 104027 SYNCB: GETBNR :GET BIN CHAR.
004410 01370 003152 MOV BINR,RI :STORE AT RI.
004414 104027 GETBNR :GET BIN CHAR.
004416 013702 003152 MOV BINR,R2 :STORE AT R2.
004422 104027 GETENR sGET BIN CHAR.
004424 013703 003152 MOV BINR,R3 *STORE AT R3.
004430 020137 001336 CMP R1, CARL s MATCH on 1ST WORD?
004434 001012 BNE SYRCC :BR IF N
00Y436 020237 001340 CMP R2, CHR2 nnrcu on eno WORC?
004442 0061007 BNE SYNCC 'BR IF N
004444 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) :GET UP SINCED EXIT.
004460 0006207 RTS PC EXIT.
004462 005300 SYNCC: DEC RO s TRIED 512 TIMES?
004464 001350 BNE SYNCB 'BR IF NOT.
004466 104016 ERRORN :YES. SYNC ERROR.
004470 015160 sna
004472 177777
004474 104005 nsros
004476 (000207 RTS PC :SYNC ERROR EXIT.
.SUBROUTINE TO CHECK FOR PUNCH RERDY
004500 005777 174500 &PROY: TST JPPS TEST FOR ERROR BIT.
004504 100404 BMI CPRDYA ammuwcmmansn
004506 105777 174472 7STB  @PPS :TEST FOR READY BIT.
004512 100001 BPL CPRDYA *BRANCH IF RERDY NOT SET.
004514 000207 RTS %7 0K. EXIT,
004516 10401} CPRDYA: TYPES *TYPE NOT READY MESSAGE.
004520 QI4647 SM3
004522 013254 IMi6

004524 177777 -1
004526 104024 CHALT
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004530

004532
004536
DOMEYY

004560

004562
0o4SeY
004566
004570

004613
004620
004624
004630
004636
0O4644
004652
004660
0046E4
004670
Co4674
004702
008706
004712
004720
004726
004732
004734
00474¢
004744
004746
004750
004752
004754
004756

004760
004762
004764
004766
004770
004772
00S000
005002
005004
00s006
005010

MRCYLl 27{(1006)

000763

004737
Q43737
013777
105777
100375
000207

104011

177570
015630
000002
104010
015623
000207

104011
015440
014001
177777
104024
123737
103403
104010
015556
000764
013737

J4-NOV-7b 12:14 PAGE 39
O4-NOV-76 12:11

004500
001346
0C133e
1744¢b

177570

177570
001204
001204
0dle2e
001204
000002
001246
001214
001214
001214
177570
001214
00lel4
001244
177400
177570

177700

177570

177570

BR

A
001332
174434

BIC
MOV
1578
B

TS

NO3

CPRDY

;SUBROUTINE TO PUNCH CHBRACTER IN 03 P
KDY 6 CHE

Pchnsx PCHOUT
PCHOUT, 9PPB
apgs

CHOET.
CK FOR PUNCH RERDY.

;LOAD PUNCH BUFFER.
:WAIT FOR DONE.

DONE. EXIT,

suenourrne 10 SELECT PUNCH TO BE TESTED/USED.

PCHSEL : YPES
SPCHM

IH23

CHRLT
001250

001204 PCHSLA:

001204
001206
001206
ocl214

00liel4

001346
PCHSLB:

; TYPE SELECT PUNCH MESSAGE.

;WRIT FOR USER.

SR, PCHLIM *VALID PUNCH NUMBER?
PCHSLA :BR IF YES.
:NO. TYPE MESSAGE, AND
PCHSEL GO TRY AGAIN.
SR, PPS :DEVELOP PCH CSR ADDR.
PPS
PPS
FSTPCH, PPS
PPS PPQ :DEVELOP PCH BUFFER ADDR.
Rukan PCHVTR  ;DEVELOP PCH VECTOR ADDR.
PCHVIR' :IF RORLIM WAS ODD INCR TO MAKE IT EVEN.
PCHVIR
PCHVIR
SR, PCHVTR
PCHVIR
POHVIR

FSTVCT, PCHVTR
gé??qoﬁ PCHMSK

PCHSLB
$177700, PCHMSK

;SET UP PUNCH MRSK FOR 8 LEVEL.
SRLEgEL PUNCH?

YES.
:NO. SET UP & LEVEL MASK.
s CONVERT SELECTED PCH NUMBER TO ASCII.

; TYPE PCH SELECTED MESSAGE.

EXIT,
SUBROUTINE 10 SELEC' READER TO BE TESTED/USED.

RDRSEL: TYPES
saonn
ITaa
CHALT
CMPB
BLO

TYPE
INVRP

BR
001200 RDRSLA: MOV

00ic4e

; TYPE SELECT READER MESSAGE.

sWAIT FOR ussn
SR, RORL IM :VALID READER?
RDRSLA ;BR IF YES,
:NO. TYPE MESSAGE AND TRY AGAIN.

RDRSEL

SR, PRS ; DEVELOP RDR CSR ADOR.
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0CSO16 006337
025022 006337
005326 063737
005334 013737
00So42  DE2737
1 005050 013737
00S0Sk 106337
00S062 008337
! 00So6e 063737
l 00507 012737
; 02€102 005737
i 205106 100003
' DOS110 012737
025116 108017
, 205120 177570
00S122 01
00SI M
; 005126 104010
' 095130 015601
! 00S132 000207
00S134 005037
DOSI40 00S037
00SIvd 012737
AEI1SD N11270]1
00S1S6 012702
00S16e 010221
, 00S16N 00S021
00S166 020237
N0S172 001403
005174 062702
00200 090770
00202 000207

JH=-NoV=-"p
12-!

001200

001200

001220 001260
001200 001202
000002 001202
177870 001218
001218

001210

00lesy 001210
177400 0013SC
177570

177700 021350
001266

D01262

000003 001344
000300
000302

£01000

0CC00%

RORSLB:

CLNUF:

CLNUPB:

12.1% PAGE 40

BOY

AsL PRS

AS| peg

RDD FSTROR, PRS
MOV PRS, PRB
AOD 82, PRB

MOV SR RDRVTR
ASL RORVTR

ASL RORVTR

60D FSTVCT,RDRVTR
MOV 8177400, RDARMSK
ST SR

BPL RORSLB

MOV 8177700, RORMSK
ORCNY

R

gaonro

TYPE

RDRIDM

RTS PC

CLR TICNT

CLR RTNNO

MOV 83,ERCTR
Mov  #306,R!
MOV 8302, Re
vy RC, V427
CLR (1le

CMP R2, 1000
BEQ CLAUFB
RDD 84, RS

BR CLAUPA

RTS ¢

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

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

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

; TYPE ROR SELECTED MESSAGE.

<EXIT.

-CLEAR ITERATION COUNT.

;CLEAR CURRENT ROUTINE NUMBER.
:SET ERROR COUNT TO 3.

:CLEAR INTERRUPT VECTORS.

{EXIT.
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;PRGO - RERDER TESTS

177777 X:-
000000
l 00S20M 012737 005226 00.256 PRGO: HOV sP0T0,KSTART *ADDR OF 1ST ROUTINE TO KSTRRT.
l 12 60‘4 ! TYPE TYPE TITLE.
)L} 1322 TITLO
00sels 004737 004780 JSR PC,RDRSEL «SELECT RERDER.
008222 000137 001640 SRSET +G0 GET STRRTED.
00S22% TSTR POR, 1000.
00S22se 1STRR  POA. 1000 \X+],\X42 \Y
iifiii*i}i&*liii*iiiifﬁiii!&*ii*i*iiiliil*iili*i****iiiiii*i**if**iif*i*
00S226 000000 dato: 0 . PRGO ROUTINE O ¥
00S230 00S2Sh PATL RDDRESS OF NEXT ROUTINE
005232 001750 1000. TEST ITERATION COUNT #
00Se3M 00Ses ml SCOPE ENTRY POINT *
s BERERERHP R R R SRR AR R AR ER AR
TEST RABILITY TO REFERENCE THE RERDER STRATUS KORD
00S236 012737 005252 00C0oM MOV 8POAE , MACHER :SET UP MACHINE ERROR TRAP
oosewW 00S777 173730 PORR: T1ST ePRS REFEREME RERDER STATUS WORD.
00S2S0 104000 SCOPE SCOPE
00S252 10401S PORE : ERROR ERROR TRAPPED WHEN REFERENCING RERDER
00S2S4 104000 SCOPE STRTUS WORD (PRS).
i 00S2Sh TSTR P08, 1000.
005256 TSTAR PDB 1000 \X+1. \X+2,\Y
| ifi&iifiiiiii§!iiiiiiii}ii{iiiiiii#li*i**i*il**i*ili*i*{ii**{*}iiiii&i*i
‘ 005256 000001 boTl: 1 - PRGO ROUTINE 1 ¥
00S260 00S306 POT2 RDDRESS OF NEXT ROUTINE #
00Seee 001750 1000. TEST ITERATION COUNT *
00S2eM GJSET‘; Pﬂgﬂl SCOPE ENTRY POINT *
s BRI O HEEHOHEHEHHHHHHEHEEHOH
TEST RBILITY TO REFERENCE THE REARDER BUFFER.
! p0S266 (012737 00S302 000004 MOV sP0BB8, MRCHER ;SET UP MACHINE ERROR TRAP.
00S27N 008777 173702 POBRA: 18T sPRB REFERENCE RERDER BUFFER
00S300 104000 SCOPE ;SCOPE
00S302 104018 POBB: ERROR +ERROR. TRAPPED WHEN REFERENCING
00S304 104000 SCOPE +RERDER BUFFER. (PRB)
005306 1S7A POD, 1000.
00S306 TSTAR  POD.1000. , \X+1,\X+2,\Y
iiif!fl{i**iiifiiii}!ii!iiiiiiiiiii&i!{i{i*i!i*iii!i*{!{iiii*iii*i*i**i*
00S306 000002 EOTE -] : PRGO ROUTINE 2 #
D0S310 00S36e POT3 RODRESS OF NEXT ROUTINE #
00s312 001750 1000. TEST ITERATION COUNT *
00S314 (00S316 )P(ﬂ;el SCOPE ENTRY POINT #
o BRI HEH I HHHHHEHHEHEHHEH I HHH R
TEST ABILITY TO SET AND CLEAR THE ID BIT (INTERRUPT ENRBLE (BIT 6))
: IN RERDER STATUS WORD
008316 082777 000100 173654 EDDQ BIS #8176, 8PRS :SET ID SIT (BIT 6) IN RERDER PRS
00S3e4 032777 000100 173646 BIT OBITS oPRS CPECK I N PRS
005332 001002 BNE POD8 ID BIT SET?
005334 104015 ERROR ?0 EFSQROR FAILED TO SET ID BIT (BIT &)
00S336 104000 SCOPE
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005340

O4-NOV-

8
8343
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A

-

B oG

88
£

3
¢
B

g
2
b gg.—

p
o
8

000100 173800
000100 173570

173546

173536

173514

173504

DO4

MRCY1l 2?11099& lgHITOV-TE 12:14 PAGE 42

PCCB:  B.C #BITH, dPRS :CLEAR ID BIT IN PRS.
BIY nsxrs 9PRS 'CHECK 1D BIT IN PR3
BEG 1BRANCH IF BIT CLEAR, )
ggggg +ERROR. ID BIT IN PRS FAILED TO CLEARR
TSTA POE, 1C0.
TSTRR PUE 100.,\X+],\X+2, \Y
}llillli!iilillliiiliiiil!ll‘l!l!‘l!iilll!!llllllii!il!ilil’l!i!lli*l!!l
ba13: 3 . PRGO ROUTINE 3 ¥
POTY ﬂDDRESS OF NEXT ROUTINE #
100. TEST ITERARTION COUNT *
;0551 SCOPE ENTRY POINT *
CRERRRREERERRERER R R R R R EE RS £
STEST ABILITY TO CLEAR ID BIT (BIT &) WITH RESET INSTRUCTION
POER:  BIS 88176, JPRS :SET ID BIT IN PRS
SRE RESET
BIT sBI175,dPRS TEST ID BIT
BEQ ] ,BRQNCH IF ID BIT IS CLERR.
ERROR <ERROR. RESET INSTRUCTION FRILED TO
SCOPE ;CLEAR ID BIT IN RERDER PRS.
1STA POF, 100.

TSTRA POF 100. \X+] \X+2 \Y
iiifiiiiiiifi*iiiiiiiiii**iiiiiiiii*iiii*i{i}iii!i{iii**ii*iiii*ii*iiii*
bOTH: 4 . PRGO ROUTIMNE 4 M
POTS QDDRESS OF NEXT ROUTINE #
100. TE"T ITERATION COUNT #
;0;&1 SCOPE ENTRY POINT #*

p

P

b

§ SRR R IS I I3 I I3 3B 0T I3 0T 00 330 B 00 0
: TEST THAT DONE BIT (BIT 7 OF PRS) IS SET NO LATER THAN 100 MSECS AFTER RDR ENS.

OFA: INC SPRS sENABLE RERDER

o%nv :WAIT APPROX 100 MILLISECS.

TSTB JPRS s TEST FOR DONE (BIT ?)

BM] POFB BRANCH IF DONE BIT WAS SET.

ERROR ERROR, 100 MSECS AFTER READER

EmaLt DONE BIT WAS NOT SET.
OfB: SCOPE ; SCOPE

T1STR P0G, 1000.

TSTAR POG 1000. , \X+1 \X+2,\Y
Illiiilili{lilililill»lI"l‘!{l!‘!ilii!!l!Iiliiill!!l!lillil!iiillil!li!li!
p18: S s PRGO ROUTINE S *

POTH QDORESS OF NEXT ROUTINE #

1000. TEST ITERATION COUNT #

;Ogﬁl SCOPE ENTRY POINT #

=X+

§ BRI I3 0 3 B30 00000 I3 B SIS I 30 B I3 I B S R R
: TEST ABILITY TO_READ DONE BIT (BéT 7 OF PRS) RELIRBLY
INC oPRS E_READER

POGA:

DEBRY sMAIT APPROX 100 MILLISECS

15718 oPRS ;TEST DONE BIT (BIT 7 OF PRS)

BNI e ;BRANCH IF DONE BIT SET

ERROR s ERROR, DONE BIT NOT SET, OR FRILED
SCOPE ;T0 RERD IT.
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005502
00S50e

005614

00S614
005616

005624
005630
0CSe34
005636

- ———

000010
0OS6S4
000144

000010

100375
00S777

EO4

J4=NOV-Tb 12:14 PRGE 43

173462

173452

173442

173410
173404

173376
173372

173350
173344

173340

TSTA POH, 100.
TSTRR  POM, 100.,\X+1, \X+2,\Y
!illl!!llllll!llil‘illiii{lliiill‘Iill!lillil!lill!!ifliiii!i!if!f&i!iif

boTe: PRGO ROUTINE 6 s
9877 g §§ F N xr ROUTINE 3
100. TEST ITERATION COUNT p
;0;51 :SCOPE ENTRY POINT »

JERRERERERREREERERREREREREREEEREERBERERERERERERERRREREFEEREERRREXERLERE ¢ &

: TEST THAT RESET COMMAND CLERRS DONE RIT (BIT 7 OF PRS)
POHA:  INC JPRS -ENABLE READER

ggan :DELAY APPROX SO MILLISECONDS

TSTB @PRS - TEST FOR DONE BIT

BPL POHB *BRANCH IF DONE BIT NOT SET

RESET *RESET

T1STB  9PRS :TEST DONE BIT

ggépg POMHC ggnnca IF DONE BIT STILL SET.
POHB: gcnaogsn ERROR 1. DONE BIT NOT SET.
POHC:  ERROR -ERROR 2. DOMNE an NOT RESET BY

SCOPE RESET INSTRUCTION

ISTR  POI,100.
TSTAR PO, 100.,\X+1,\X+2,\Y
RS R R R R

§0T7 4 T10 Rgggg ROUTINEX; ROUTINE :
Tgﬂ. ?#ERRTION COUNT ¥
Pﬂiel :SCOPE ENTRY POINT ¥

s B R RN R RS R R
s TEST THAT DONE BIT (BIT 7 OF PRS) IS CLEARED WHEN ENRBLING THE RERDER

POIR: SRESET -RESET
INC JPRS :ENABLE READER
TISTB  @PRS :TEST FOR DONE BIT
BPL . =Y ;ERANCH IF DONE BIT NOT SET
INC 3PRS :ENABLE RERDER AGAIN
ISTB  @PRS :TEST DONE BIT AGAIN
BPL .44 BRANCH ]F DONE B T ?
ERROR s RERDER LE DID NO cn.m DONE BIT
SCOPE - SCOPE
ISTR  POJ, 100.

TSTARA POJ 100.,\X+], \X+2 \Y
illi!lll&lii!iiiiii&li&ii}ii&llilbilf!{iiii&i*ii*&*&iiiiii*}iﬁi*i*ii}ii!

AOT10: 10 . PRGO ROUTINE 10 ¥
POT11 :ADDRESS OF NEXT ROUTINE ¥
éon. :TEST ITERATION COUNT ¥

Oifx :SCOPE ENTRY POINT ¥

3 BRI ARSI S 333300 B I NN I
: TEST THAT DONE gg;sls CLEARED BY REFERENCING RERDER BUFFER (PRB)

POJR:  INC :ENABLE READER
T1STB  &PRS :TEST FOR DONE BIT_
BPL . -4 BRANCH IF DONE BT NOT SET.
15T dPRB :REFERENCE RERDER BUFFER (PRB)
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105777
18401

104000

000011

756
000144
005664
000011

012700
004737
o
S
001003

00S300
001367
108000
104017
001336
15140
000004

:

FOY

JU4=-NOV-Tb 12:14 PRGE Y4

12:11
173332

000144
003654
173302
173274
001336

003654
173202

173172
173170

001336
001340
001340

b

1578 JPRS TEST FOR DONE BIT
b .+4 RQNSH IF_DONE ?*T
RROR ;ERRO DONE BIT WARS NO CLERRED

SCOPE BY REFERENC ING READER BUFFER.

1STAR PQOM, 100.

TSTRA  POM 100.,\X+1,\X+2,\Y
f§§§§§§;§§*§;:»§iiiiitiiiiiii*iiiif;{;ii;;i;;;1;;:i;i;:i;i&iii;iiif:iiii

7il: 11 ; PRGO ROUTINE *
PaT12 :AD DRE?? OF NEXT ROUTINE ¥
100. s TEST ITERATION COUNT ¥
;0251 :SCOPE ENTRY POINT ¥

sRERRERRRERERER R R R R R R R AR R AR E RS
: TEST RBILITY TO REQD RERDEQ BUFFER RELIARBLY.

POMR: MOV :SET counr T0 100 IN RO
JSR /7 natnn :GET CHARACTER
MOV 3PAB, CHR1 :C(PRB) TO CHRI
POMB: MOV 3PRB. CHR2 :C(PRB) TO CHR2
CNP CHRI . CHR2 'COMPARE CHR1 AND CHR2.
ggg ggnc BRANCH IF R1 AND R2 DON’T MATCH
BNE POMB
SCOPE : SCOPE
PONMC: gﬂgTv :CORRECT 1ST READ DATA TO ASCII
gncno
ORCNV
CHR2
auaﬂo
E"(RORN -ERROR. REREAD OF PRB DID NOT MATCH
AL :INITIARL DATA RERD FROM PRB.
SCOPE
ISTR  PON, 100.
1STRA  PON. 100 \X+1, \X+2, \Y
i}i*ii*i*iiii!ii*iif{i*ii**iiiiiii*!*ifi*i****iiiii*i*iii**i*!i*i*i***ii
bOT12: 12 . PRGO ROUTINE 12 ¥
POT13 ADDRESS OF NEXT ROUTINE *
100. :TEST ITERATION COUNT ¥
POQ?I :SCOPE ENTRY POINT *
!!ilili!ililill*!i*l*liii*iil!liiilii!liil!l!ilil!li!iiiiiiili*iii!iH-l*
TEST THAT READER BUFFER (PRB) IS CLEARED BY READER ENABLE
PONR:  SRESET ;RESET
JSR %7, ARERD :GET “HARACTER
15T JPAB rssr CONTENTS OF READER BUFFER.
BEQ PONA GO GET ANOUTHER CHAR IF 0.
NC JPRS NOT 0. ENRBLE RERD
ST JPRB cncc PRB
BEQ XY :BRANCH IF PRB IS RESET
ERROR :ERROR. PRB NOT RESET BY RERDER ENABLE.

1S7A P00, 100.
TSTRA P00, 100.,\X+1,\X+2,\Y
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l!ili!!illi!i!iil*!i*liliiliiilfi!il**!ii*!*i!**i!!f!iiliiill{iiiii{!ii*

006020 000013 PCTI3: 13 . PRaD ROUTINE 13 "
006022 006070 POTIY : ADDRESS OF NEXT ROUTINE $
88285: 044 100. ‘TEST ITERATION COUNT *
M POOA :SCOPE ENTRY POINT ¥

000013 X=X+ ]

s HERE R R R R R R R R R R AR RS R AR R
; TEST THAT READER IS ABLE TO INTERRUPT. IF INTERRUPT IS SERVICED, IT WILL
SHAVE OCCURRED AT CORRECT VECTOR.

006030 104013 STRORV :SET UP READER INTERRUPT VECTOR
006032 006066 . P00B
006034 012737 000000 177776 POOR: MOV SPRTYO, PSW :SET PROCESSOR PRIORITY 10 D
006042 2777 000i00 173130 BIC 88176, 9PRS 'DISABLE RERDER INTERRUPT.
006050 0ON737 003654 JSR %7 . ARERD GO RERD CHARACTER.
006054 0S2777 000100 173116 Bls Bl aPRS ENRBLE READER INTERRUPT.
0C6062 000240 NOP :NO OP
006064 104015 ERROR ERROR. RERDER FRILED TO INTERRUPT.
006066 104000 POOB:  SCOPE : SCOPE
oosu;g 7STR  POP, 100.
006070 TSTRA  POP.100.,\X41,\X+2,\Y
lillii!iilli*l!!lliiill!i!iiiii!!ii}*{*lilili**!*ii!**i*#*“*i**i*i***i*
006070 000014 BOTI4: 14 . PRGO ROUTINE 14 M
006072 006144 POTIS : RDDRESS OF NEXT ROUTINE o
| 006079 00014 100. :TEST ITERATION COUNT ¥
006076 0051?3 50551 :SCOPE ENTRY POINT *
il!ilil!*i**iliiiili*i*iill!i!i***il!*liiii*l*iil*ii!iii!*!il*!*ii*ii!*&
: TEST THAT READER DOES NOT INTERRUPT WITH PROCESSOR AT SAME PRIORITY
: LEVEL RS READER.
006100 104013 STRORV :SET UP READSR INTERRUPT VECTOR
006102 006140 POPE
006104 013737 001212 177776 POPR: MOV RDRLVL.PSN :SET PROCESSOR PRIORITY SAME AS RERDER PRIORITY.
006112 005077 173062 CLR 9FRS :DISRBLE RERDER INTERRUPT.
006116 004737 003654 JSR %7 . AREAD :G0 READ A CHARACTER.
. 006122 0S2777 000100 1730SD 8IS #8176, 3PRS -ENABLE READER INTERRUPT.
. 006130 000240 NOP 10K IF NO INTERRUPT OCCURS.
006132 005077 173CH2 CLR aPRS :DISABLE RERDER INTERRUPT.
006136 104000 SCOPE : SCOPE
006140 10401S POPE:  ERROR :ERROR. READER ERRONEOUSLY INTERRUPTED
*WITH PROCESSOR AT snns PRIORITY LEVEL AS
*THE READER, OR THE READER IS AT HIGHER
006142 104000 SCOPE *PRIORITY LEVEL THAN SPECIFIED AT RORLVL.
006 1 44 7STR  POQ, 100.
006144 TSTARR P0G’ 100. \ X+, \X+2.\Y
i!liilliiiili!ii!iiliililil!ililiili!!lil!!iiiiii!lli!ii!ilili!i!l!!liii
006144 000015 OTIS: 15 . PRGO ROUTINE 15 ¥
00614 006222 POT16 : ADDRESS OF NEXT ROUTINE ¥
006150 00014 100, S TEST 1TERATION COUNT ¥
006152 006160 P0G~ :SCOPE ENTRY POINT ¥

' 000015 X=X+]

| l*liilllilllllii!l!lll!il!l!!llilli&lll!llllil!llll!llil*l!*ll*i*ii*!*i*
TEEL THAT n;nosn INTERRUPTS WITH PROCESSOR AT PRIORITY 1 LEVEL LOKER

104013 ' srnonv :SET UP RERDER INTERRUPT VECTOR

006220

POGB
013737 00i2l2 177776 POQR: MOV RDRLVL , PSW ; SET PROCESSOR PRIORITY ONE LEVEL LOWER

2R
ERT
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0061
i3}

006202
006206
906214
008216

006314

006314
006316

006364
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000040
000100
00365M
000100

162737
7?
004737

HOY

Q4-NOV-76 12:14 PAGE 46

000000
172730
003654
000100

006310
006304

172776
172776

17276M

177776

172718

172712

172¢€32
177776

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

JSR %7 . AREAD :G0 RERD A CHARACTER.

ﬁég 8176, 3PRS EggaLs READER INTERRUPT

ERROR :READER FARILED TO INTERRUPT WITH

: PROCESSOR PRIORITY ONE LEVEL LOWER THAN
'READER, THEREFORE, READER PRIORITY MUST BE
POGB:  SCOPE *LOWMER THAN SPECIFIED AT RDRLVL
ISTA POR, 100.
TSTRA  POR, 100, ,\X+1,\X42,\Y
i!i!*iiiill!l!*l*!i*!ii‘*iili!l*i‘iii!!!i!!lll«ll}ll*llllil*iiii***!!illi

BOT16: 16 « PRGO ROUTINE 16 x
POTL? : ADDRESS OF nsxr ROUTINE ¥
100. :TEST ITERATION COUNT M
Po§§1 :SCOPE ENTRY POINT ¥

3 IR I I I 030 0 3 033 000 B I 00T 33063600 0 33 30
: TEST THAT READER DOES NOT REINTERRUPT RFTER RTI WHEN DONE BIT IS NOT CLEARRED

PORRA: gasgn .sk7 READER INTERRUPT VECTOR
MOV $PRTYO, PSW -SET PROCESSOR TO PRIORITY O
CLR JPRS :DISABLE READER INTERRUPT.
JSR %7 . AREAD :GO RERD A CHARACTER.
ggg 8176, aPRS :ENABLE READER INTERRUPT
ERROR :ERROR 1. READER FARILED TO INTERRUPT

: SCOPE
PORC: MOV SPORE, JRORVTR  ;CHANGE INTERRUPT VECTOR TO PORE
MOV $PORD, 3%6

RTI :RETURN FROM INTERRUPT

PORD: NOP
SCOPE

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

ISTR  POS, 1000.
TSTRA  POS, 1000. ,\X+1,\X+2,\Y
ifiii{iiiiiiiiiiiiiii}iiiiiiiii!iiiiiii&ii*ii*iii*i*!ii**i******i*§*i**i

bOT17: 17 . PRGD ROUTINE 17 ¥
POT20 *RDDRESS OF NEXT ROUTINE ¥
1000. *TEST ITERATION COUNT ¥
§o§§1 :SCOPE ENTRY POINT *

R bbbt bt bbbt bbb bl dddebbhabatotabebbebbbdabotbdebibbdetd b bbbt d bbbt it bt bt bR h s S 2 1
sTEST THQTRSERDER INTERRUPTS IMMEDIARTELY UPON LOWERING CP PRIORITY TO 0.

3058 :SET RERDER INTERRUPT VECTOR 10
POSA:  CLR 3PRS oxsnans PTRI.

ISR %7 , AREAD 'READ A CHARACTER.

BIS 18176, 9PRS *ENRBLE PTRI

CLR PSW :LOWER PRIORITY 70 O.

MOV 8PRTY?, PSW RAISE PRIORITY BACK TO 7,

ERROR 'ERROR. READER FAILED TO INTERRUPT IMMEDIRTELY

sAFTER LOWERING PRIORITY T0 0

POSB:  SCOPE s INTERRUPTS TO HERE IF SUCCESSFUL.

TSTR PCT, 10000.




I04

PRELI1  MACYIL 27(1006) J4-NOV-7% 12:14 PRGE 47
DZPRAR.CMB O4-NOV-76 12:11

006364 TSTRA  POT, 10000.,\X+1,\X+2,\Y
§!l§i§iiiiii!*i!*!i*!ii*iii*!i‘li*li!!ll!liii**!i!!i{!iiliii*i**!ii*!i*i
006364 000020 boT20: 20 . PRGO ROUTINE 20 s
006366 006412 POT2I1 QDDRESS OF NEXT ROUTINE #
006320 023420 10000. TEST ITERATION COUNT *
006372 005408 PD;Q1 SCOPE ENTRY POINT *
n0002 +
s BREEHEHHE R R R R R RS
REQD AND CHECK 10000 CHARARCTERS OF SPECIAL BINARY COUNT PATTERN. FULL SPEED.
006374 004737 004312 JSR 7,BSYNC :SYNC RERDER; SET ERROR COUNTER.
006400 004737 00402M POTA: JSR /? BREARD GO REARD CHRQQC
006404 004737 004234 JSR /? BCHECK GO CHECK CHRRRCTER RERD.
006410 104000 SCOPE ,SCO E
00eM12 TSTA POU, S30.
Q0gMle TSTAR PUU S00.,\X+]1 \X+2, \Y
**irkiiiiiiiiliii*ii*i*i****i*iiii****iiiiil*li*i*ii*ii*l****!*ifiiiiifi
00&412 000021 boT21: 21 . PRGO ROUTINE 21 ¥
006414 0064SO POTee RDDRESS OF NEXT ROUTINE *
00s416 000764 S00. TEST ITERRTION COUNT #
00620 006434 POUR SCOPE ENTRY POINT ¥
000021 X=X+1

3 IR IR 3 I I B IS I S I 3 I3 I 0 R R R R AR
;RERD AND CHECK 500 CHARACTERS OF SPECIAL BINARY COUNT PATTERN.
sRANDOM STALL BETWEEN CHARACTERS (0 TO 7 MSECS).

00s422 012737 177770 (004202 MoV 8177770, STLMSK

006430 004737 004312 JSR “7, BSYNC ;SYNC READER; SET ERROR COUNTER

008434 104012 POUR:  STALL RANDOM STALL (0 TO 7 MSECS)

006N36 004737 004024 JSR %7 ,BRERD GO RERD CHRRACTER

06442 004737 004234 JSR /7 BCHECK GO CHECK CHARACTER RERD

006446 104000 SCOPE SCOPE

006450 TSTA POV, 1000.

006450 TSTRA POV, 1000.,\X+1,\X+2,\Y
iii*i!!iiiiiiiiiiiii*ii*ii*iii!iiiiiiii**iii*iiiii*i**i*i*i*ii***ii*i***

00e4S0 000022 pUTEE ce + PRGO ROUTINE 22 *

0064Se 006522 POT23 RDDRESS OF NEXT ROUTINE ¥

00e4sSy (001750 10C0. TEST ITERATION COUNT #

006456 006472 POVR SCOPE ENTRY POINT #

000022 X=X+1

3 ARSI 300 30T 00600 000000330 S I 30T 3 00T 0330 3 003 0
;RERD 1000 GROUPS OF 3 CHARS ERCH. STALL (O TO_31 MSECS) BEFORE ERCH GROUP.

0OeN60 012737 177740 004202 MOV 0177740 STLMSK ;LIMIT STALLS TO 31 MSECS.

006466 004737 004312 TSR BSYNE smmmmxmmmmm

006472 012737 000003 004232 POVA: MOV ca nncm SET CHAR COUNT TO 3.

006500 104012 STALL :RANDOM STALL (D TO 31 MSECS).

006502 004737 LI40M POVB: JSR %7 ,BREAD :GO READ CHARACTER.

006506 004737 24234 JSR %7 . BCRECK :GO CHECK CHARACTER RERD.

006512 005337 104232 DEC RNENT :3 CHARS READ?

006516 001371 BNE POVB :BR IF NOT 3 CHARS YET.

006520 104000 SCOPE 1 SCOPE

006522 ISTA  POX, 1000.

006522 TSTAA  POX. 1000, ,\X+1,\X+2,\Y
llil!llliilll!llilillii!h&l!illﬂ“‘llll!ii“ﬂllti!llllii!!!ll*lllli!!ii!l

006522 000023 bot23: 23 ou INE 23 ¥

006524 006600 POT24 nooness NEXT ROUTINE ¥

006526 001750 1000. :TEST ITERATION COUNT ¥

006530 006552 POXA s SCOPE ENTRY POINT ¥
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00&S

006535
006546
0065Se
006556
006560
00656M
006570

006576

J4-NOV-T86
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0000e3

012737
012737
004737
004737
10401

00473

004737
005337
001371
104000

000024
177777
001750
006630
000024

1772740
177760
00431e
004204

004024
004234
004232

177740
177700
4312
4204

004024

004234
004232

006700

004562
001640

006724
172262

004

04202
004230

004202
004230

001256

00CO0

JOo4

12:14 PAGE 48

X=X+1
3 R R R RN R R R RRRERRS HRRR L £
;RERD AND CHECK 1000 CHARACTER GROUPS OF RANDOM LENGTH (1 TO 15).
*RANDOM STALL (0 TQ 31 MSECS) BETNEEN GROUPS,

MOV $1772740, STLMSK }M}T STALLS TO 31 MSECS.

MOV 8177760, RCMSK T MAY CHAR COUNT Y0 15 CHARS,

JSR %7 BSYNb SYNC READER. SET ERROR COUNTER.
POXA: %%ELL %7, GRCNT GENERRTE RANDOM CHRR COUNT.
POXB: JSR %7 ,8RERD +GO READ CHARACTEN.
JSR /7 BCHECK GO CHECK CHRRRCTER
DEC RNENT ‘ALL CHARS RERD?
BNE POXB BRRNCH IF NOT.
SCOPE : SCOPE
TSTAR  POY, 1000.,\X+1,L5T \Y
*iii*ii§iii*lfiiiiii*i**i*ii!ii*ii**i*if!iii*ii*i*iii*ii*iiii*iiiifii**i
boTey: 2y . PRGO ROUTINE 24 ¥
POTLST RDDRESS OF NEXT ROUTINE ¥
1000. TEST ITERATION COUNT *
iﬂ;gl SCOPE ENTRY POINT *

§ IR BRI I I I3 0033030 33030 S 0 3000003090903 T 00 000306 30
sgﬁgoaNEsgggﬁk 1000 CHARACTER GROUPS OF SPECIAL BINARY COUNT PATTERN.
;GROUPS (BETWEEN 1 AND 77). RANDOM STALL BETWEEN GROUPS (O TO 31 MSECS).
MOV 8177740, STLMSK
MOV 8177700 RCMSK

] %2, BSYN YNC RERD T ERROR COUNTER,
POYA: JER 77 GSCN$ gs ERE? Snﬁogﬁ CHARACTER COUNT.
STALL :RANDOM STALL (0 TO 3IMSECS)
POYB: JSR %7, BREAD :GO RERD CHARATER
JSR %7 . BCHECK G0 CHECK CHARACTER READ
DEC RNCNT oecnsnznr RANDOM CHAR COUNT
BNE POY8 GO RERD RGAIN IF COUNT NOT O.
SCOPE .SCOPE
:PRG1 - ;uugu TESTS
Y=1
PRGL: MOV $P1TO,KSTART  ;ADDR OF 1ST ROUTINE TO KSTART
¥¥$Ex :TYPE TITLE.
JSR PC, PCHSEL :SELECT PUNCH.
SRSET G0 GET STARTED.

JMP

ISTR  PIR,1000.

TSTRA  PIA, 1000, , \X+1,\X+2,\Y
iiii!iliiiilill&*li&lliiiiii!iiiiiiii{iiii!*iiiiiii}iliiiiii*iiii&i*lii*

bio: @ : PRG1 ROUTINE O ¥
PIT1 ADORESS OF NEXT ROUTINE ¥
1000. :TEST ITERATION COUNT ¥
;1?&1 :SCOPE ENTRY POINT ¥

§ PRI 0 00 0000030000036 0090000003036 069000300030 A 000 000000300606 009030 3006 00 000 6
sTEST RBILITY TO REFERENCE THE PUNCH STATUS WORD (PPS)

MOV $P1RB, MRCHER
PlAR: T1ST aPPS ; REFERENCE PUNCH STATUS WORD
SCOPE ; SCOPE
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0C6724 10401S PIRE: ERROR :ERROR. TRAPPED WHEN REFERENCING PUNCH
00t726 104000 SCOPE STRTUS WORD (PPS).
006730 TSTA P1B, 1000.
006730 1STAR PIB. 1000 \X+],\X+2,\Y
R ERE RN R R R RN R R R R R R R R R R AR AR RN E R AR R SRR R AR PSR
006730 00000! biti: . PRG1 ROUTINE 1 ¥
006732 0206760 PiITe QDDRESS OF NEXT ROUTINE #
006734 001750 1000. TEST ITERATION COUNT *
006736 88863? zlgel SCOPE ENTRY POINT ¥
lii!illll!l!li*l!iliillli!i!l!ili!lliil*!l!llllillllll*iililll*l*iiii*li
- TEST RBILITY TO REFERENCE THE PUNCH BUFFER (PPB
00e740 012737 0067S4 00000 MOV 8P 1BB, MACHER «SET UP MACHINE ERROR TRAP.
006?46 005777 172234 P1BA: TST oPPB REFERENCE PUNCH BUFFER.
006752 104000 SCOPE SCOPE
006754 104018 P1BB: ERROR TRQPPED WHEN REFERENCING
006756 104000 SCOPE 'PUNCH BUFFER (PPB)
006760 TSTR PI1C, 1000.
! 006760 TSTAR  PIC 1000.,\X+1,\X+2,\Y
*iiiiiiiiiiiiiiiiiiifii*iiii*iiii*iiiiiii*iiiiii*}*iiiiiii*i**i*i*******
006760 000002 bite: 2 : PRG! ROUTINE 2 ¥
006762 007034 PIT3 RDDRESS OF NEXT ROUTINE ¥
006764 001750 1000. TEST ITERATION COUNT #
00e766 006770 PICA SCOPE ENTRY POINT #
| 000002 X=X+l

iiili§ilili!iliiliil!!iiliiliiili!iiii*i*li*iil*l**!*!iii*iiii*l*il*iiil

, TEST ABILITY TO SET AND CLEAR ID BIT (BIT &) IN PPS

006770 052777 000100 172206 PICR: BIS 88176, 3PPS -SET ID BIT IN PPS (BIT 6)

006776 032777 000100 172200 BI7 881716, aPPS :CHECK ID BIT IN PPS

007004 001002 BNE PiCB :BRANCH IF BIT SET

007006 104015 ERROR :ERROR. FAILED TO SET ID BIT (BIT &) IN

007010 104000 SCOPE : PPS

007012 Q42777 000100 172164 PICB: BIC 8176, APPS :CLEAR ID BIT IN PPS

007020 032777 000100 172156 BIT oaxrs aPPS :CHECK ID BIT IN PPS

, 007026 001401 BEQ :BRANCH IF BIT IS CLEAR

007030 104015 ERROR ERROR. 1D BIT IN PPS FAILED TO CLEAR

007032 104000 SCOPE

007034 7STA  PID, 100.

007034 1STRA  PID. 100 \X+]1, \X+2, \Y
i!l!*li*!!li!i!!ilii!iiii!ii‘i!!lil!il!ilii*!iiiililiiliiiiliii*l*illlil

007034 000003 br73: 3 . PRG] ROUTINE 3 ¥

007036 007070 PITY !ADORESS OF NEXT ROUTINE ¥

007040 000144 100. TEST ITERATION COUNT ¥

007042 007044 Plggl SCOPE ENTRY POINT ¥
l!iiil!il!lii!!l!!illililill!l!!l!l!ii!i!llllll!l!!llllll!ililil!liilll!
resr RBILITY TO CLEAR IL BIT (&) IN PPS

007044 0S2777 000100 172132 PIDA:  BIS $BITH, IPPS +SETY xo BIT IN PPS.

007052 104001 SRESET 'RESET,

007054 (032777 000100 172122 BIT 8BIT6, JPPS s TEST ID BIT IN PPS.

007062 001401 BEQ .44 :BRANCH IF 10 BIT IS CLEA

007064 104015 ERROR :ERROR. RESET INSTRUC xon FRILED TO

007066 104000 SCOPE sCLERR ID BIT (BIT &) IN PPS.

007070 TSTR  PIE, 1000.

007070 TSTAR  PIE.1000.,\X+1, \X+2,\Y

liiiiii!iliiiiiiiliiiiiii!i*lill!liii*l*!l*i!l*ii*!!iii*ll**iilii!iiili*

[ — —— o - ——
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007070
007072

G071Se

007160
007162
007166
007172
007174
007200
007204
007206
007210
007212
007212

0g7ele
007214
007216
007220

04-NOV-76 l2:11

185777
160401
104015
104000

00000S
007150
00014
007122
000035

104001
004727
112777
105777
100001
10401¢€
104000

000006
007212
000144
007180
000006

104001
004737
013700
005200
112710
105777
100401
104015
104000

000007
007260
001750
007226
000007

LO4

4-NOV-TE 12:14 PRGE S0
PITY: Y4 : PRG] ROUTINE 4 %
P1TS s ADDRESS OF NEXT ROUTINE %
1000. :TEST ITERATION CQUNT *
;1551 :SCOPE ENTRY POINT P
iiii!i!*!i!!liiiii*liiiii!*iiiiiiil!l!ilili*!*l*ii*li*i*iiilf!i*iii*!!il
' TEST THAT RERDY %T (BIT 7) IS SET FOLLOWING A RESET INSTRUCTION, RND
:THAT THE READY BIT CAN BE RERD RELIRBLY.
172100 P1ER: TSTB  aQPPS - TEST PPS
BM] L4y BRANCH IF READY BIT SET
EROR ERROR. RESET FAILED TO SET READY BIT,
SCOPE :0R FAILED TO RERD RERDY BIT.
TSTA_ PIF, 100.
1STRA  PIF.100. \X+1,\X+2,\Y
‘lilliii*ili*il*li*iiiiiii*iiiiilii!illi!l!ilillll!ll!!!l!i***l*«lli**i*!*
birs: g : PRG1 ROUTINE S ¥
PiT6 *ADDRESS OF NEXT ROUTINE ¥
100. s TEST ITERATION COUNT ¥
;1&51 : SCOPE ENTRY POINT ¥
illll!!*i!i!ll!ilil!iilii!illil!i!!l!!l!l*!l!lill!l!!i!i*l**li*!!*i}i**i
TEST THAT READY BIT (BIT 7) OF PPS 1S RESET BY LOARDING PUNCH BUFFER (PPB)
‘ PIFR:  SRESET sRESET
004500 ISR %7, CPROY :CHECK FOR PUNCH READY
000000 172050 MOVE 0 JPPB :L0AD O INTO PUNCH BUFFER (PPB)
172042 TSTB apbs s TEST PPS
BPL :BRANCH IF READY BIT CLEAR
ERROR ‘ERROR. LOADING PUNCH BUFFER (PPB)
SCOPE FAILED TO RESET READY BIT IN PPS
TSTR P16, 100.
TSTRA  PI1G.100.,\X+1,\X42,\Y
ili*l!**lii*i**l!iii!*ii**ii‘*ii*ili!llii*l*i*i**ii!ii**!**i*iii!*!*!!*i
b1Te: b - PRG1 ROUTINE & ¥
PI1T? :ADDRESS OF NEXT ROUTINE ¥
100. ' TEST ITERATION COUNT ¥
P1§§1 :SCOPE ENTRY POINT *
*****ll*i**i!l**i*l**iii**l!i**i!**l**ll!iii**li!****i!*i*!*****!i*****i
: TEST THAT RERDY BIT (BIT 7) IS NOT RESET BY BYTE LOADING PPB+1.
PIGR:  SRESET .RESET
004500 ISR %7 . CPRDY t CHECK FOR PUNCH RERDY.
001206 MOV PPB, %0
INC %0
000000 MOVB  #0,3%0 :LORD PPB+1
172000 1518 #s :TEST PPS
BM] *BRANCH IF READY BIT NOT RESET.
ERROR :ERROR. LORDING PPB+1 CLEARED RERDY BIT.
SCOPE 1 SCOPE

ISTR  Pl1H,1000.
TSTAR  PLH, 1000. ,\X+1,\X+2,\Y
*i*i*ii*i*;*ii*i&fi*iiiiii***i**iiiiiiii*ii*i*ii*i*ii*i**iii****i*******

bi17: 7 . PRG1 ROUTINE 7 ¥
PITIO *ADDRESS OF NEXT ROUTINE ¥
1000. STEST ITERATICN COUNT ¥
;1Qn1 :SCOPE ENTRY POINT ¥
=X+

—— co——
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007222
007c2M
007226
007232
0J”236
007244
007252
007254

007256
007260
007260

007266

007270
007272
007274
007300
N07 304
007312
057320
007322
007324

MO4

J9=NOV=T8  12:14 PRGE SI

O4-NOV-78 12:11

104014
0C725%6
005037
004737
042777
052777
000240
104015

104000

000Ci0
007352
001750
007270
000010

104014

104014
007422
013737
005077
004737
052777

SRERRIERERIRF IR 330303003033 000 3030303 A 2
;TEST THAT PUNCH (READY BIT) IS ABLE TO INTERRUPT. IF THE INTERRUPT IS
s SERVICED, IT WILL HAVE OCCURRED AT _CORRECT VECTOR.

EIHBHV :SET UP PUNCH INTERRUPT VECTOR.
177776 PIHA:  CLR PSW :SET PRTY T0 0.
004500 ISR %7 . CPRDY :CHECK FOR PUNCH RERDY.
000100 171740 BIC 8176, aPPS :DISABLE PUNCH INTERRUPT
000100 171732 Eég 88176 JPPS ' ENABLE PUNCH INTERRUPT

ERROR :ERROR. FAILURE TO INTERRUPT WITH

: PUNCH READY BIT SET.
PIH8:  SCOPE : INTERRUPT VECTOR POINTS HERE.

TSTA P11,1000.
TSTAR  P1T,1000.,\X+1,\X+2,\Y
i*iii**iifiiiiii**i*i***iiiiiii*iiii*i*i*i**iii*i!**i{;*&ii&i*f!*i****i*

AIT10: 10 . PRG1 ROUTINE 10 ¥
PITLL s ADDRESS OF nsxr ROUTINE ¥
1000. sTEST ITERATION COUNT ¥
PLIR :SCOPE ENTRY POINT ¥

3 SN0 0303 I 33 I3 3 I 30 D3 000630 06 0 60006 36 3636 0 3
TEST THRT PUNCH DOES NOT REINTERRUPT RFTER RTI WHEN RERDY BIT IS NOT RESET.

BiI g};gnv SET UP PUNCH INTERRUPT VECTOR
177776 CLR PSW :SEY PRTY T0 0.
004500 JSR %7 .CPRDY CHECK FOR PUNCH RERDY.
000100 171672 BIC 88!76 aPPS DISRBLE PUNCH INTERRUPT
000100 171664 Eég QBITE aPPS ENQBLE PUNCH INTERRUPT
Egggg gggog PUNCH FRILED TO INTERRUPT.
007346 171660 Pl1B: MOV #P110,dPCHVTR CHRNGE INTERRUPT VECTOR TO PLID
007342 MOV OPIIC a%b CHQNGE INTERRUPT RETURN ADDRESS.
RTI RETURN FROM INTERRUPT.
e e
PLID: ERROR ;ERROR2. PUNCH REINTERRUPTED ARFTER RTI WITH
SCOPE RERDY BIT LEFT ON. POP THE STOCK TWICE
TSTA P1J,1000.
TSTRR  P1J.1000.,\X+1, \X+2,\Y
ii***iii&*iii**ii*i**i4*i**i*ii***i!***ii*i***ii*i***!{*i!*&**i&******i*
biTil: 11 . PRG! ROU NE + ¥
PiTl2 RDDRESS OF XT ROUTINE #*
1000. TEST ITERATION COUNT *
;1%&1 SCOPE ENTRY POINT ¥
s KOO HOH O OHHEHEHHOHEHHEHOH R O 6
TEST THAT THE PUNCH DOES NOT INTERRUPT WITH PROCESSOR AT SAME PRIORITY
LEVEL RS THE PUNCH.
SzggHV ;SET UP PUNCH INTERRUPT VECTOR.
001216 177776 PlJA: MOV PCHLVL, PSU ;SET PROCESSOR PRIORITY SAME AS PUNCH.
171604 CLR oPPS DISQBLE PUNCH INTERRUPT.
004<00 JSR %47 .CPRDY CHECK FOR PUNCH RERDY.
000100 171572 BIS IBtTB aPPS ENQBLE PUNCH INTERRUPT.
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0C7412 000240 NUP ;OK_IF NO INTERRUPT OCCURS.

007414 00S07° 17158M CLR iPPS ;DISABLE PUNCH INTERRUPT.

007420 104000 SCOPE : SCOPE

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

NITH PROCESSOR AT SRME PRIORITY LEVEL
1AS THE PUNCH, OR THE PUNCh IS AT HIGHER

007424 104000 SCOPE ;PRIORITY LEVEL THAN SPECIFIED AT PCHLVL.
00426 TSTA_ P1K,1000.
007426 T5TAR  PIK, 1000. , \X+1,\X+2,\Y
iil!ii*ii**!!{!!*!i*ll**illlli!!lli**lll!!*lll!ll!l*il*li**i!****i**i***
D07426 000012 TRILHT ; PRGl ROUTINE 12 %
007430 007SOM PIT13 noonz§§ OF NEXT ROUTINE ¥
007432 00i750 1000. $TEST ITERAIION COUNT X
| GO7434 007442 PIKR ;SCOPE ENTRY POINT ) X
000012 X=X+]

PEREREREEHERRE R BRI RE R ERERERREEEER AR
: TEST THAT PUNCH INTERRUPTS WITH PROCESSOR AT PRIORITY 1 LEVEL LOWER
s THRN THE_PUNCH PRIORITY.

007436 104014 STPCHV ;SET UP PUNCH INTERRUPT VECTOR

007440 007502 P1KB

007442 013737 001216 177776 PIKR: MOV PCHLVL , PSU ; SET PROCESSOR PRIORITY ONE LEVEL LOWER
007450 162737 000040 177776 SuB 840, PSW : THAN_PUNCH PRIORITY

CO074S6 042777 000100 171520 BIC #8116, aPPS :DISABLE PUNCH INTERRUPT

007464 0047237 004S00 JSR %7, CPRDY : CHECK_FOR PUNCH READY.

007470 0Se777 000100 171506 BIS IBiTB JPPS :ENABLE PUNCH INTERRUPT.

007476 000240 NOP

007500 10401S ERROR ; PUNCH FAILED TO INTERRUPT WITH PROCESSOR

sPRIORITY ONE LEVEL LOMER THAN PUNC
: THEREFORE, PUNCH PRIORITY MUST
:BE _LOWER THAN SPECIFIED AT PCHLVL.

007502 104000 PlKB: SCOPE HERE IF INTERRUPT OCCURS.
D07504 TSTA PiL, 1000.
1 007504 TSTAR  PIL’ 1000, ,\X+1,\X+2,\Y

i*****f***ii*i****i*****&***ii***iii*******i******************i****i****

007504 000013 b17T13: 13 . PRG1 ROUTINE 13 ¥

007506 007556 PITIY RDDRESS OF NEXT ROUTINE *

007510 001750 1000. TEST ITERATION COUNT #*

007512 007520 PILA SCOPE ENTRY POINT ¥

000013 X=X+1

3 I I I3 3 3333036 I I3 I 3060030060090 36 0 3 3030 0 0 3 R
sTEST THAT PUNCH INTERRUPTS IMMEDIATELY UPON LOWERING CP PRIORITY TO O.

007514 104014 STPCHV sSET UP PUNCH INTERRUPT VECTOR

007516 007554 PILB

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

007524 042777 000100 1714s2 BIC se}76, IPPS :DISABLE PUNCH INTERRUPT

007532 052777 000100 171444 BIS 8BIT6, IPPS :ENABLE PUNCH INTERRUPT

007540 005037 177776 CLR PSI :LOKER PRTY 10 O,

007544 012737 000340 177776 MOV 8PRTY?,PSW *RAISE CP PRIORITY BACK TO 7.

007552 104015 ERROR ERROR. PUNCH FAILED T0 INTERRUPT IMMEDIATELY

AFTER CP PRIORITY WAS LOWERED 10 O.

007554 1040090 P1LB: SCOPE *HERE IF INTERRUPT OCCURS.

007556 1STR  PIM,S

007556 TSTRR  PIM S \X+1,\X42,\Y
lli*ifl!*lil!***liililll*i***ii**lii**i!i!*iil*l**l!l**!*l**!**iiiiiiiii

007556 000014 BITid: 14 . PRG1 ROUTINE 14 ¥

007560 0OC7&22 PITIS ;ADDRESS OF NEXT ROUTINE *
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e0100C 0301339
010082

Q04S32
001330

177720
001000
010082

004532
001330

177720

001000
1)1

004204

004202
001330

004202
001330

BOS

le: !4 PARGE &3

S s TEST ITERATION COUNT %
PIMA : SCOPE ENTRY PCINT %

(RRER RN RER SRR R PR RN R R AR R R PR R RR R AP RN E NSRRI R RS R LSS B RN FREFRERS
:PUNCH SPECIAL BINARY COUNT PATTERN IN PUNCH MODE O (FULL SPEED)

PiMA: MOV 85]12. . RONT :SET CHARACTER COUNT TO Sl¢
ésn %5, PFANT cgo?gucgarnonr END AND MODE G
INBIN .znxrxALtzs spscan BINARY COUNT

PIMB:  GETBNP :GET BINARY CHARACTER
TSR %7, HSPCH :GO PUNCH THE CHARACTER
DEC RCAT : DECREMENT CHAR COUNT.
8NE PIMB :BRANCH IF COUNT NOT YET O YET.
SCOPE : SCOPE
1STA PIN,S

TSTRA  PIN G, \Xel, \X42,\Y
T T LT T T T T P T T T TR T T T T LT T DT P PP PR PP PP

BITIS: 1S . PRG1 ROUTINE IS M
P1T16 :ADORESS OF rzxr ROUTINE ¥
S :TEST ITERATION COUNT *
;u;el :SCOPE ENTRY POINT *

R EREER RS RS R
:PUNCH SPECIAL BINARY COUNT PATTERN IN PUNCH MODE 1 (RANDOM STALLS AFTER
s PUNCHING ERCH CHARACTER, MAXIMUM STALL 47 MILLISECONDS)

MOV 8177720, STLMSK SET STRLL MASK FOR 57(B) MAX

PINA: MOV :515 RENT T CHARRCTER COUNT TO 512,
.lrsa : mmI mrnon END, AND MODE 1
INBIN mmndzs SPECIAL BINARY COUNT.

PINB:  GETBNP :GET BINARY CHARACTER.
JSR %7 , HSPCH :G0 PUNCH THE CHARRC:ER.
STALL RANDOM STALL .
DEC RCNT :DECREMENT CHAR COUNT.
BNE PINS :BRANCH IF COUNT NOT YET 0.
SCOPE : SCOPE
7STR  P10,5

TSTARA PIO S \X41, \Xe2. \Y
iii}ii&iii}xiiiiiiiiiiiiii{&iliiiiililiiiiili&i*ii}i!i*i*i*i*i{&ii*ii*i{

BiTie: 16 : PRGl ROUTINE 16 ¥
PIT1? :ADDRESS OF rEXT ROUTINE ¥
S :TEST ITERATION COUNT ¥
m)o(g1 :SCOPE ENTRY POINT ¥

e dd st s lald sl ettt il st alietddaddadal i edddatadladsdaliz zistalll

;PUNCH SPECTAL BINARY COUNT PATTERN IN PUNCH MODE 2.
; (RANDON gTb.L BEFORE ngcougg RANDOM LE TH GROUP OF CHARACTERS).
s MAXTMUM TRLL H? HILL OUP LENGTH -15)
SE STRLL MRSK FOR 57(8) MRX.
0177760 RCHSK SET CHAR GROUP MRSK FOR 17(8) MRX).

P10R: nov ssx RENT T CHRRACTER COUNT TO Sl2.
gsa FRNT ml;tmgn FRONT END RND MOOE 2
INBIN mmndzs spscmu. m&"“m COUNT.

P10B: JSR %7, GRCNT' GENERA OM CHARACTER COUNT

STALL : RANDON STﬂLL
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12:14 PRGE 54

P10C:  GETBNP
JSR %7  HSPCH
DEC RCAT
BEQ P10D
DEC RNCNT
BNE P10C
B8R P1CB
P10D: scops

TSTAR

;GET HINARY CHARACTER.
:PUNCH THE CHARACTER.
:DECREMENT CHAR COUNT
gg?ﬂgH IF COUNT IS 0.
:BRANCH IF COUNT NOT YET 0.
;BRANCH IF COUNT 0.

: SCOPE

PIP,1,\X+1,LST \¥

DECREMENT RANDOM CHAR COUNT.

*lili*iliiiililill‘!i!5*&‘*!!i!llilliiil!llll*li!liIllliliiliil***iili*i

bIT17: 17
PITLST

)
P1PA
=X+1

; PRG1 ROUTINE 1
:ADDRESS _OF NEXT ROUTINE
:TEST ITERATION COUNT
: SCOPE ENTRY POINT

: 4
4
#*
4

s R R I IR R R R R R
;PUNCH SPECIAL BINARY COUNT PATTERN IN PUNCH MODE 3.

STRLLEIEDSECONDS PUNCH 32 CHARACTERS, UNTIL THE ENTIRE PATTERN IS

#1 MOV 8512. . RCNT
%sn %5, PFANT
INBIN
P1PB:  DELAY
10000.
MOV 832. ,RNCNT
PIPC: GETBNP
JSR %7 , HSPCH
DEC RCAT
BEQ P1PD
DEC RNCNT
BNE PIPC
BR P1PB
P1PD: SCOPE
p
CLR pcnoﬁr
JSR %7 , HSPCH
DEC %’

.6
MOV 8377, PCHOUT
JSR %2 HSPCH

MOV (5)+_ PCHOUT
B g
CLR PCHOUT

JSR %7, HSPCH
DEC %1

BNE .-

RTS %5

PRGZ PUNCH VERIFY PROGRAM

;SET CHARACTER COUNT TQ Sl2.
G PUNCH FRONT END AND MODE 3

INDICA
xnxrrnles SPECIRL BIN COUNT

;STRLL 10 SECONDS

;SET GROUP COUNT TO 32.
GET BINARY CHARACTER
CHARACTER

;PUNCH C

; DECREMENT CHRR COUNT
:BRANCH_1F COUN IS 0
:DECREMENT GROUF COUNT
:BRANCH IF COUN" NOT YET O.
:BRANCH IF COUNI Q.
: SCOPE

SUBROUTH35=T0 PUNCH FRONT END RND MODE_CODE (USED BY PRG3).

UNCH 20 BLANK CHARACTERS (000)
CLERR PCHOUT
s PUNCH C
DECREHENT g
:BRANCH IF NOT 20 CHARCTERS YET.
:PUNCH RUBOUT CHAR (SYNC CHAR).

;MOVE MODE CODE TO PCHOUT
i PUNCH MODE CODE.
PUNCH 4 BLANK CHARACTERS.

sEXIT

; THIS PROGRAM VERIFIES TRPE ESODUCED BY PRGI.

: ANY ERRORS FOUND RRE REPO
PRG:  TYPE

; TYPE TITLE
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73? 004760
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;

737 000372 001352
737 Q00012 001354
00402y

001334
00S337 001354
00S337 0013S2

00S337 001352

004737 0GO4024

012737

IR Y S KRR

:

R
=28 8 38
s

2858

RiS=
888
R

QOO0OO0000000D00V000000000000DMOOO00O00O0O0O0000O000
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SE
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39
8
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000003

——
go
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L ol ol
~NO

T

000000000

TITL2

ET0R: MOV
ET0B: MOV
ETOC:

ET0D: Dgg
ETCE:  ERRORN

ETOF: JSR

ETOG: MOV

EiQH: JSR

DOS

PC,RDRSEL

i
Bécno

; SELECT RERDER.

;WAIT 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.
:NO. 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
iR SUCCESSFUL SYNC.

:GO TRY AGAIN.
;RERD CHAR

;BRANCH IF NON-ZERO CHAR.

: DECREMENT CTRA

;BRANCH IF NOT 250 CHARS READ YET.
;250 CHARS READ. SYNC ERROR.

gOHPﬂRE CHAR RERD TO 377.
;ERROR TYPEOUT.

; LERDER ERROR. SHOULD BE 377.

; START OVER

;READ CHAR.

: COMPARE CHAR READ TO 3.

sBRANCH IF SAME OR LOWER.

;ERROR. CONVERT DQTQ READ TO ASCII.
:SET UP FOR TYPEOUT.

;LEADER ERROR. SHOULD BE BETWEEN
:0 AND 3.

— e e
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EOS

BR ETOR :START QOVER.
MOV &4, CTRA 14 70 CTRA (CHAR COUNT)
CLR axhn CLEQR BINR. EXPECTED CHAR IS O.

ET0J: JSR  BRERD sng CHAR.
%R CHK :G0 CHECK CHAR RERD.
DEC crkn oscaercm CTRA
sng ETOJ gE }r NOT 4 CHARS RERD YET.
INSIN znxranl SPECIAL BINRRY COUNT.
MOV n51a CTAR SET CHAR COUNT TO Si2.

ETOK: JSR "BREAD Rsno CHR
GETBNR :GET BIN CHAR.
JSR %7  ECHK GO CHECK CHRR RERD.
DEC CTRA :DECREMENT CHAR COUNT
BNE ETOK *BRANCH IF NOT 512 CHARS READ YET.
BR ETCA ‘DONE. START OVER.

ECHK: CMP CRBUF,BINR : COMPARE CHAR RERD RGAINST EXPECTED CHAR.
BEQ ECHKAR' +BRANCH 1F EQUAL.
8?gsv : CONVERT EXPECTED DATA TO RSCII.
asa
0ACNY : CONVERT DATA RERD TO RSCII.
CRBUF
euns
ERRORN :ERROR. DATA ERROR.
EM1
-1

ECHKA: RTS XIT

/RG3 - conexr(o nznosn-mn 7557

: USES specan BINARY COUNT PATTERN.

PRG3: Y?Ea :TYPE TITLE.
J PC, RORSEL SELECT REARDER
JSR PC . PCHSEL :SELECT PUNCH.
TYPES
§n3
xnaa
cunrr
INCIN - INITIALIZE axrmv COUNTS.
MOV 3177520 STLMSK ;SET STALL DELRY
CLR PCHC CLsnn PUNCH COUNT
CLR RBUSY % ROER eusv INDICATOR
STRORV se PTRT VECTOR
WNZERQ
g?gw :SET PTPI VECTOR.
GETBNWP :GET BIN CHRRACTER
MOV BINP, JPPB ‘PUNCH 17
BIS sB1TE, 9PPS :ENRBLE PTPI
CLR PSW :SET PRIORITY O.
gsnp 5 TRAP CALL TO CAUSE NOISE.

PBIN:  TST 3PPS s TEST FOR ERROR.
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010642 100004 BRL PENA :BRANCH IF NO ERROR.
010644 604010 TYPE s TYPE PUNCH NOT RERDY
81&28 64 4?7 SM3 * MESSAGE .
1 1 CHALT
010652 000771 . B8R PBIN RECHECK FOR ERROR.
010654 105777 170324 PBNA: TSTB  JPPS :CHECK FOR DONE.
010660 100M03 8M] PBNB :BRANCH IF DONE SET.
gxggz oM016 ERRORN s ERROR.FALSE PUNCH INTERRUPT.
10664 0isul
0106566 '7774. -1
010670 011064 PBNS:  INC PCHCNT : INCREMENT PUNCH COUNT.
010674 104030 GETBNP :GET BINARY CHARACTER
0i0676 013777 003154 170302 MOV BINP, aPPB :ENABLE PUNCH
010704 023727 011064 000144 CMP pcncﬁr $100. :NOT BUSY. PUNCH COUNT 100 YET?
010712 103001 BHIS ‘BRANCH IF YES..
010714 000CO2 RTI :NOT YET. EXIT INTERRUPT
010716 105737 011066 TSTB  RBUSY RER?ER
010722 100406 BM] PBNC Ygus
010724 0S2737 000200 011086 BIS 88177, RBUSY :SEY READER BUSY
010732 052777 00010L 170240 BIS 8101, 9PRS :ENARBLE PTRI AND RERDER.
010740 023727 011064 O0O0I46 PBNC: CMP PCHCAT, #102. :PUNCH COUNT 1027
010746 101402 BLOS  PBND :BR IF NOT.
010750 005077 170230 CLR 3PPS :STOP PUNCH.
0IC7S4 104012 PBND:  STALL
010756 RTI :EXIT INTERRUPT.
010760 00S777 170214 CREAD: TST aPRS :C4ECK FOR ERROR.
010764 100003 BPL CRDA :BRANCH IF NO ERROR.
010766 004737 003732 JSR %7 . TSM2 :ERROR. TYPE MESSAGE.
010772 000772 BR CREAD
010774 10S777 170200 CRDA: TSTB  @PRS : TEST FOR DONME.
011000 100403 BMI CRDAA :BRANCH IF DONE SET.
011002 104016 ERRORN ERROR. FALSE READER INTERRUPT.
011004 01536} EMI0
011006 177777 -1
011010 017737 170166 001334 CRDAA: MOV aPRB, CRBUF :CHRRACTER RERD TO CRBUF
011016 005337 011064 DEC PCHCAT
011622 001015 B CREADC :BR IF NOT D
011024 032777 000100 170152 BIT 88176, 9PPS :NO. PTPI ENQBLED"
011032 001003 BNE CREADA :BR IF YES.
011034 0S2777 000100 170142 BIS 88176, 3PPS N0, ENRBLE PTPI.
011042 042737 000200 011086 CRERDA: BIC 88177, RBUSY S YES. CLEAR RERDER BUSY.
5ii0S0 005077 170IM CLR aPRS :DISABLE PTRI.
011054 %32% RT %7 EXIT.
011056 170116 CREADC: | JPRS :ENRBLE RERDER
011062 000207 RTS %7 LEXIT.
011064 000M0 PCHCNT: OPEN
guoss oofwég RBUSY: 9955"
11070 004737 010760 RO: %7, CREAD sRERD CHARACTER
011074 006737 001334 157 CRBUF s CHECK CHARACTER
011100 00100! BNE .44 :BRANCH IF NON-ZERO CHAR
011102 RTI s ZERO, EXIT INTERRUPT.
011104 0E 1:% 011122 170076 MOV 8RBIN,JRORVTR  ;SET READER VECTOR TO READ BINARY
81”5 m 000003 00134M ESV 83 ERLTR :COUNT. SET ERROR COUNTER 10 3.
111 REINA
011122 O0ON737 010760 RBIN:  JSR %7, caeno sREAD CHARACTER.
011126 104027 RBINR: GETBNR :GET BINRRY CHARACTER
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RBINB:

RBINC:

RBIND:

. PRGY -

PRGY:

PRGMYA:

. PRGS -
PRGS:

—— e ——

12:14 PAGE S8

chHP

GOS

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

; YES.
X]T NTERRUPT
D?SREL *
:SET PTR VECTOR TO RBIND.

#8IT1S,RBUSY
SRBIND, JRORVTR

84 ERCIR :USE ERCTR AS CHARACTER COUNTER.
8CREUF, %0 *ADDR OF CRBUF TO %0

EXIT INTERRUPT
%7 . CREAD :READ CHARACTER
CRBUF, (0)+ :STORE CHARACTER STARTING AT CHRI
ERCTR .3§g CHARACTER?

EXIT INTERRUPT. NOT 3RD YET.
%7 . SYNCA :GO SYNC THE READER.

RBINC *NO SYNC. TRY RGAIN.
$RBIN, JRDRVTR  ;SYNCED. SET READER VECTOR TO RBIN.
3 ERCTR :SET ERROR COUNT TO 3.
81 T1S, RBUSY ENQBLE STALLS.
tEXIT INTERRUPT.
2 CHARACTERS SET IN SR.
:TYPE TITLE.

PC,PCHSEL ;SELECT PUNCH.
-COMMON HALT. WAIT FOR USER.

SR, PCHOUT :PUNCH FIRST CHARACTER.

%7 HSPCH

SRE1 . PCHOUT sPUNCH SECOND CHRRACTER.

/7 HSPCH

4A . REPEAT.
Rznos-cuscxs TAPE PUNCHED WITH CODES SET IN SR
s TYPE TITLE.

PC,RDRSEL ; SELECT RERDER.
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0

=1
i3 104 CHALT ;COMMON HALT. WAIT FOR USER.

900 1137?37 177570 001356 MOVE  SR,CTRC :STORE EXPECTED CHARACTERS.
011406 113737 177571 001380 MOVB  SR+l,CTRD IN CTRC AND CTRD.
011414 004737 0CY02Y4 HTOR:  JSR %7 . BREAD :MATCH CHARS ON TAPE AGAINST EXPECTED CHARS.
011420 013737 001334 001336 MOV CRBUF , CHR1 :READ CHAR INTO CHRI
0ll426 004737 004024 ISR %7 . BREAD :READ CHAR
011432 013737 00133 001340 MOV CRBUF, CHR2 : INTO CHR2
011440 023737 00133% 001356 CMP CHRY, LTRC (CHRl) (CTRC)?
Dl11446 001041 BNE HTOE :NO.,
011450 023737 001340 001380 CMP CHR2, CTRD 'YES. (CHR2)=(CTRD)?
011456 001062 BNE HTOG :NO. MRTCH ERROR,
011460 005037 001354 CLR CTRB :YES, NEXT CHAR SHOULD = (CTRC) (CTRB=0)
C11464 012737 000003 001344 HI0B: MOV #3,ERCTR :3 70 ERROR COUNTER.
011472 004737 004024 HTOC:  JSR %7 BREAD ‘RERD CHAR
011476 005137 001354 cOoM crka : COMPLEMENT CHAR INDICATOR
011502 001437 BEQ HTOF :BRANCH IF EXPECTED CHAR SHOULD = {CTRD.
011504 023737 001334 001356 CHP CRBUF , CTRC (cnaur) = (CTRC)?
011512 001767 BEQ HTOC ' YES.
011514 104017 0ACNV :NO. (CTRC) TO ASB IN RSCII FORM.
011516 001356 CTRC
011520 015066 RSB
011552 0ODO0M 4
011524 104017 HTOD:  ORCNV : (CRBUF) TO AWAS IN ASCII FORM.
011526 00133 CRBUF
011530 015101 AWAS
011532 000004 4 )
011534 104016 ERRORN ERROR | CALL. TYPE DATA ERROR MESSAGE.
011536 015043 EM]
011640 177777 -1
011542 005337 001344 DEC ERCTR :3 ERRORS?
011546 001722 BEQ HTOR :YES. STRRT ALL OVER.
011550 000750 BR HTOC NO. CONTINUE RERDING.
011552 (23737 001336 001360 HTOE: CMP CHRI,CTRD *(CHR1) = (CTRD)?
011560 001021 BNE HT0G' :NO. MATCH ERROR.
011562 023737 001340 001356 CHP cnaa CTRC *YES. (CHR2) = (CTRC)?
011570 001015 BNE HTOG' ‘NO. mcugmon
011572 012737 177777 001354 MOV s-1,CTRB YES. NEXT CHAR SHOULD = (CTRD)
011600 000731 BR HTO8 :GO START _READING,
011602 023737 001334 001360 HTOF: CMP CRBUF,CTRD ' (CRBUF) = (CTRD)?
011610 001730 BEQ HTOC :YES. OK. CONTINUE READING.
011612 104017 0ACNY :NO. (CTRD) TO ASB IN ASCII FORM.
011614 001360 CTRD
011616 015066 ASB
011620 000004 4
011622 000740 BR HTOD :GO GENERATE ERROR ncssncs
0llbed 104016 HTOG:  ERRORN *MATCH ERROR. UNABLE TO MATCH UP
011626 015321 EME :2 CONSECUTIVE CHARACTERS FROM READER
011630 177777 -1
011632 000670 BR HTOR : TO CHARACTERS READ FROM SR.
:PRGE - nsno X CHRRACTERS, STQLL v HLLLISECONDS
011634 104010 PRGE:  TYPE YPE TITLE AND INSTRUCTIONS.
011636 013277 TITL6
011640 004737 004760 JSR PC,RDRSEL ;SELECT READER.
011644 104010 TYPE
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011646 013331 IM1?
011650 10402M4 CHALT
011652 005037 011714 ITR:  CLR ITY
oiisss 0 05%7;8 11714 555 ngxrv 1A L OUNT TO ITY

{ & f .
811298 }{3737 i77§71 8117§0 MOV gnix,xrx E 3 COUNT TC 1¥x.
011676 001405 BEQ I1C en IF COUNT 0,
011700 004737 003654 1"8:  JSR %7 . AREAD 'FETCH HQRQCTER
011704 105337 011720 DECB  ITK :DECREMENT CHAR COUNT.
011712 001373 BNE I1e :BRANCH IF COUNT NOT 0.
011712 104031 ITC:  DELAY *READ CHARS. STALL NOW.
011714 000000 ITY:  OPEN :STALL COUNT IN MSECS.
011716 000755 BR ITA : REPEAT
611720 000000 11X OPEN

pnc7 PUNCH SPECIAL BINARY COUNT PRTTERN rssr TAPE
011722 104010 PRG?: TYPE :TYPE TITLE
011724 013135 TITL?
011726 004737 004562 JSR PC, PCHSEL sSELECT PUNCH.
011732 104011 TYPES
011734 013254 IM1E
011736 177777 -1
011740 104024 CHALT :WAIT FOR USER.
011742 01274 000024 MOV £20.,-(B) :PUNCH 20 BLANK CHAR. LEADER
011746 00S037 001332 CLR PCHOUT
011752 004737 004532 PRG7A: JSR %7, HSPCH
011756 005316 DEC a7b
011760 001374 BNE PRG7A
011762 10402¢ INBIN - INITIALIZE SPECIAL BINARY COUNT
011764 104030 PRG7B: GETBNP - GET BINARY CHARACTER.
011766 004737 004532 JSR %7 . HSPCH :PUNCH CHRRACTER
011772 000774 BR PRA7B *REPEAT.
-PRG10 - RERDER SPEED PRINT LOOP’

011774 104010 PRGIO: TYPE :TYPE TITLE
011776 014022 TITL10
012000 004737 004760 JSR PC, RORSEL :SELECT READER.
012004 104011 TYPES
012006 014053 IM10
012010 04242 IM24A
012012 177777 -1
012018 104024 CHALT HALT. WAIT FOR USER,
012016 00S037 001356 KTR:  CLR CTRC :CLERR WORK REGISTERS
012022 005037 001354 CLR CTRB
012026 032737 040000 177570 BIT asxrxq SR : DETERMINE WHETHER 30 OR
012038 001403 BEQ KTB :300 SECOND TIMING IS DESIRED
01203 012737 000416 001356 MOV 8270.,CTRC SET UP FOR DESIRED TIME BASE.
012044 062737 000036 001356 KTB:  ADD 130 LTRC
012052 000407 BR KTD
012054 88;;3; 0ON02Y KTC:  JSR %7 . BREAD sREAD CHARACTER.
012060 001352 DEC CTRA : DECREMENT CTRA
012064 001005 BNE KTE tBRANCH IF CTRR NOT 0.
012066 g; 001354 INC CTRB :CTRRO. +1 TG CTRB.
012072 855; 001356 001352 KID: MOV CTRC,CTRA RELORD CTRA.
012100 005737 177570 KTE:  TST SR rxns up?
012104 100363 BPL KTC :NO.
012106 004537 012214 KTF:  JSR %S, CPKPL :GO TYPE OUT DEVICE SPEED.
0l2ll2 O0l4b72 SMY
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000737

JY4-NOV-T6 12:14 PRGE 6!
12:11

004S6e

201354
001332

004532
001352

001354
000074
177570

0le214

012232

0013S2

- PRGI 1
PRGI1:

LTA:

LTB:

LYC:
LTD:
LTE:

CPKPL:

CPKPLA:

BR

T
JSR
TYPES

JO5

K
- _PUNCH SPEED PRINT LOOP
TYPE
ITLIL

PC,FCHSEL

LT
%5, CPKPL

LTA-2
(5)+,CPXPLA

:GO HALT.
;TYPE TITLE.
s SELECT PUNCH.

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

:PUNCH R O

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

; TIME UP?

NO.
:GO TYPE OUT DEVICE SPEED.
:G0 HALT AND READY UP FOR NEXT TI

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

: TYPE DEVICE SPEED.

JEXIT.
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SPQGII RODITIONAL CODE TO CHECK PUNCH LOGIC AND RERDER LIGHTS

:MODIFIED: MAKCH 15, 1975
Pnocnnnnsn MIKE MITCHELL

PROBLEH 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.

s THIS CODE RUNS UNDER OPERATOR INTERVENTION.
Liga42 177777 MONE: 177777 :BINARY ONE PATTERN
c12244 000000 ZERO: O : ZERO PRTTERN

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

012246 104010 PRGI2: TYPE
012250 01SE4S TITL12 : TEXT "%%PRG12--PROGRAMMABLE INIT TESTa"
012262 004737 004562 ISR PC,PCHSEL :SELECT THE PUNCH

012266 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 PGl2B: BIC 86, 3FPS :DISRBLE PUNCH INTERRUPT.

012276 O0ON737 012404 JSR PC’ TSTPUN :CHECK FOR PUNCH REARDY.

012302 113737 012242 001332 PGI2R: MOVE  MOKEPCHOUT :PUNCH BINARY 1 PATTERN.

012310 004737 012332 JSR PC, HSPCH] D0 IT HERE.

012314 113737 012244 001332 MOVB  ZERO,PCHOUT *PUNCH BINARY ZERO PATTERN.

012322 004737 012332 JSR PC, HSPCH1

012326 000137 012302 INP pGlen - LOOP

'WIGH SPEED PUNCH ROUTINE

012332 000240 HSPCH1: NOP ; DEBUG.

; PUNCH THE CHRRACTER
012334 043737 001346 001332 BIC PCHMSK , PCHOUT
012342 013777 001332 166636 MOV PCHOUT, 3PP8 bg?? ggscgoggFFER
012350 004737 012436 JSR PC, TIMER tIN A _TIMEOUT LOOP.
012354 000000 HALT $ TIMED-OUT RETURN
012356 (0S2777 000400 166620 1S: BIS #4400, JPPS tRE-INIT PUNCH.

012364 032737 040000 177570 BIT 881714, SR -SCOPE LOOP ENABLED???
012372 001371 BNE 18 s YES,LOOP UNTIL SR14=0.
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012374 Q04737 012436

012400 000000

012402

wlelajeole/lvlalee/anle)
Pt et Pt Pt Pt Pt Pt Bt Pt P e

000207

005?77

104024
000763

012737
000240
005237
001406
105777
10040S

104031
00QgCl12
0007686

000240
000207

062716
000207

166574
166566

177200 001354
001354
166524

000002

LOS

JSR_PC, TIMER ;RE-CHECK THE DONE BIT.
HALT ;FATAL ERROR: QONE BIT WAS NO
tRESET BY THE INIT INSTRUCTICN.
;ELSE RETURN IS TO THE NEXT INSTRUCTION.

RTS PC .gxxr
s OUTPUT ERROR MESSAGE OF PUNCH NOT READY
:IF ERROR BIT 15 SET OR BIT 7 NOT SET.

tsTPun: gsr

HSPCHe: gYPES

JPPS

HSPCH2

aPPS

HSPCH2

PC
; "PUNCH _NOT READY"
s “MAKE PUNCH READY"
: TERMINATOR

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

TIMERL: NOP
INC
BEG
1STB
BMI

:READY NOT SET,

DELRY
10.
BR

TIMER2: NQOP
RTS

TIMER3: ADD
RTS

#-600,CTR8 s MAXIMUM=600 MS DELAY
CTRB :UP COUNTER

TIMER2 : TIMED-OUT. . . ERROR. .

JPPS :READY BIT SET?

TIMER3 :YES, OK

SO DELRY 10 MS AND CHECK AGRIN.
;10 MILLI SE DELAY.

TIMER] :GO CHECK RGAIN.
PC :RETURN TO CALL+]
12, (5P) :RETURN TO CALL+2 IF NO ERROR

RDDITI%NR&OCODE TO PROVIDE READER LIGHT TEST UNDER OPERATOR

; INTERV

sUSE SWITCH 8 TO TURN READER LIGHT OFF.
sUSE SWITCH 12(1) TO SELECT NEW READER TO TEST.
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12550
2552
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104010
Q15713
004737
104011
015745
316026
172777

013700
032700
001773
052777
032737

MOS

J4=NOV-76  12:14 PRGE B4
O4-NOV-76 12:11

004760

177570
000400

000400
040000

010000

166436
177570

177570

PRG13: TYPE

TITLL3
PRG13C: JSR PC,RDRSEL
PRG13B: TYPES

IM13A
IT13B
sua-l TO TURN LIGHT OFF.
PGI3A: MOV
BIT .qoo RO
BEQ PGI3A

18: BIS ouoo JPRS
BIT $BIT1Y, SR

BNE 13

HALT

BIT $10000, SR
BNE PRGI3C

BR PRG13B

; OUTPUT _TEST HERDER.

s TEXT "PRG13--READER LIGHT TEST"
tSELECT READER VIA SWR

; OUTPUT MESSAGE:

: TEXT "TURN LIGHT ON VIA RC] SWITCH"
TEXT ”UggFSNB TO TURN LIGHT

: CHECK BIT 8.
SWITCH DOWN, NO ﬂCTION REQUIRED.
'ELSE TURN LicH

cope oop SET?
: YES Lobp UNTIL SR14=0.
‘WAIt FOR OPR TO HIT CONTINUE
:CHECK FOR SELECT NEW RERDER.
:YES, SELECT NEW READER.
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012566 022445 iec APGEND: .RWSCII ‘'uvP’




r e o g . —— ——— .

BO6

a &
3 z
3 4 z
2 5 Z
o i : 4
& = ? A fa i
g 2 5§ g 2
2 2 ) . & = = @~ E &
g2 . = & h g " B z
- 5 = 5 ¥ & g 2
i g ¢ g =2 8§ & & @
.8 s S E 5 ¥ = 5 3 &
nd F & & - - A A m
2Z Z g & 5 . - . g 2 .
¥ % ¢ T ¥ B B B & & -
2 28 2 2 2 g 2 & 8 g B 2
2 . i = £ E & & 3 3 .
., &% E ¥ 2 2 ¢ d ®d & = 2
% 8 gy 02 IS8 mm BEGaR ERY ASHE L2NN gRUN MMe MRSoRy oo
& ROO M OO ) ot OO Daem O Ok X
: & AL B S m&mm mwmm S b5 SR %
g 9ReIn TN g 2 0832 g2
Vi T 1 VA O
54 & 8z mmmmmm 8z mm mnmm B 2 m
¥ ]
N ikttt e tAbotny & dih Gltas: bib S o3
T g2  Gads mmmm BIY

O 4%
N NN e, mmwmmwmmmmmmmmmmw

lll‘11111&111111111111111111111111 e e e L L e e R e e e L L L B L D L B B b L]
OO0000000OO0O00O00O0O0O0O00000OOO0000O000000O00O00000000000000

MCYLL 27010069
8

RELL
CIPRRR.

p

|
|
u
!
|
ﬁ
i
)

~Mmr




CO6

-

{

J4-NOv-76 12:14 PAGE &

vl 27 (1006)

am
-

r

CZPRAR. (M8 04-NOV-78 12:11

PRB1I

r-‘.—"— o —————— - —

‘2
o
(V5]
- p
- a8 -
- "]
2 d @
w
2 o & 2
- - . . o
£ w Q m b .
m S Hey] z o =
(& w - «Q - w vnnuo
.pd. e r * m o = o
> S S & n o Y
— @ m o z vy & m m a
un . w - o " [ oad [ & ) & w
) > [ o o x (4]
-— Q - a tad - ) m
x > Q [en ] > >~ (V)] [+ 4] | od
g & & % = 3 i
S 3 ¥ 2 s & .5 n 3
W ] m o~ Qa X -... a m
g = % % ;, ¢ 3 z .
g w 3 g o g 3 S 3
= — [+ o [« ¢ o. [ ("4
S £ £ i i & 5 & i &
—y r—e >-—e r—e [ o ] ~e — —y [ o ] — >—
S g9 @ 2 3 3 3 S g 3 3
o o (o o (¢ 8 X x [ 4 (o 4 aqa < (s o [ o
o <0 . o T W
-—d JO d ~
SO R = > & = s =
— - — r— "~-— - | - -
ey Bon M a SORESRSASANANG SERMK § S2yR-RIRAce Mese
— —
4 SN ZTAR m wwmmmmmmmm a7 m mmwwm NTNSs BEeeM Tror

qoqo 026055

ieselet bhat asunimoihaszatid o1 Sioishiies: Boun
N A e e RS S S

SEARHY mmmwmm BZRETAUNERN B8 il ZEdS

S e e s

1111111111111l.l;loI.IAI.I.I‘IA11111111!.1..111111111111111111111111
OQO00000O00O000OOOOO0OO0000O0OO0O00OO0OO0OOOVOCOO00O000000000000000

- ——— — ——




-

DO6

J4-NOV-7b 12:14 PRGE &8

)
-76 l2:11

(10
v

-
[}
-

2
o4

1 MYl
.C8

1
'y

RS

p
W

z . E

2 S

o Z & & 2

o z & . &

Q (&) . w Lad

S @® g g

¢ g m =
)80 sresmpsmen s oy
TZUR ZUEZ BUzBeIN UiNe Iz
£992 BANTHROCR 208 Zowes 2us
T8N wmmmwmmmmmmm Cemiz ThN
mamwm xmmwmmmmmnm S553
x“.l - o — g =t i f) 4
Y IRiTEonTA BE B8z Ld
uper =R, ana
A e Yo R R oL
0000000 0000000O000000000000

- — r— —————— - ——— W~ -

- — e ——

p— guy &



EOB

PREI1  MACYL1l 27(1006) Q4-NOV-76 12:14 PAGE 69
DZPRAR.CMB O4-NOV-76 l2:l11

OSIWMS 052105 0S1N40 .RSCII '“SET SRI4 TG A 1 FOR 300 SEC °

130
136 030S22
184 Q40440 030440 043040
152 1117 Q31440 030060
:{gg 1?33 8:&%?? Dﬂ???? RSCII 'TIMING, OR SET IT TO O FOR 30 '
4172 206107 QY74
4200 042523 020
052040
0i4214 047506

014222 040

0l4
OlM
01y
0y
01
0l
01
0l

033063
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014223
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201y

NOV
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D?) gH-NOV-?B 12:14 PRGE 70
=76 l2:!l

123 Q41505 Qu7117 .HSCII

014230 020104 Q44524 Q4uSIS
0i4236 043516 0O400SE

FOb

"SECOND TIMING.Q’




PR6LI1  MACYLL 27 (10

DZPRAR.CMB

014242
014250
01425k
0l4aeM
014272
014300
SIH
1831

014316

014452

£5

S,

:

ik
4 o1 ] W,

.
R
z

BaSEREER

it e
oo

s Pt ot o Pt ot et Pt P Pt Pt Pt P et Pt Pt Pt Pt Pt e

OO0 0O0000000000000000

20
443
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050045
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027&07
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Q425ee
047117

051523
O44524
047524
0S2ie2
047111

8§IHH
P4y
020061
o42116

3516
47511
047440
020116
042503
042105

047505

030507
044103

85183

043522
ey
g
044103
027124

042513
O44103
OSHSOY

2
N
[
(=]
[

[t Y A
2 gor

72 RF 722

g

IMEHA:

TITLLL:

TITLI:

IM3:

EM]:

SMe:

.RSCII

.RSCII

.RSCII

.RSCII
.RSCII

.RSCII

.RSCII

.RSCII

.RSCII

.RSCII

GO6

*%PRESS CONTINUE TO START TIMING.'

"4SET SR 15 TO A 1 AT END OF '

"TIMING PERIOD TO OBTRIN DEVICE SPEED '’

'TYPEOUT.Q’
*%7PRG1l. PCH SPEED TEST.d’

*%7PRG3. COMBINED RERDER-PUNCH TEST.J'

"ZMRKE PUNCH RERDY, PUNCH BLANK LEADER, '’

'LORD READER.J'

*ZRERDER ERROR BIT SET.3'

'7READER NOT REARDY.Qd’
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014647 045 0S004S 0471eS SM3: LRSCII '%%PUNCH NOT REARDY.J’

014654 Q44103 Q47040 052117
Ol4eb2 0S1040 040S0S 054504
0l4670 83005&
O14€72 S44S (42522 (042101 SMY: .RSCIT '“%READER SPEED : ¥’
Cl4700 O0S110S OCSI440 042520
14706 042105 035040 040040
4714 022445 052520 Q41516 SMS: .RSCI1 ’%%PUNCH SPEED : @'
4722 020110 0S0l23 042505
4730 020104 020072 100
4735 020040 020040 ACPS:  .ARSCII ° CHARS PER SEC.3’
4742 ON41 051101 020123
4750 2Se0 020122 Q4esed
4756 027103 100
4761 050045 EMO: LASCII ’uxP’
4764 020040 (020040 124 APNUMB: .ASCII ° T
4771 O40 020C40 020040 ATNUMB: .ASCII ° PC’
4776 041520
SO000 020040 020040 020040 RPC: .RSCIT ° ICNT
S006 020040 041511 052116
S014 040
5015 040 020040 020040 RICNT: .ASCII 3’
S022 040056
S04 020040 0S0!06 020103 FPCMSG: .ASCII * FPC '
S032 020040 020U4Q 020040 AFPC:  .ASCII %3’
SOM0 022440 100
SO43 OM0 042040 0S2101 EMI: .ASCII ' DRTA ERROR S/B: '’
SOS0 020101 0S1105 047522
S0S6 020122 OSIWN0 041057
S064 020072
S066 020040 RSB: .RSCII ° WRS: '
S074 040527 040

o
Py

020040
035123
820040 Q40040 AWARS:  .RSCII °’ )
REREAC ERROR. 1ST RERD: ’

QOO0 000LOOOOO0OO000O0000O00O000000O000O00O00OO00OO0OOOOO0O0D
Pepurt et e aput et ertat et ettt st wi ot el w et st el i wped et et b et espurdertusd et wt-end arporandu oo

St 040

S106 051040 1105 0O40S0S EM2: .RSCII '’

Sii4 020104 O0S110S 7522

Slge 027122 0Si4el

gigg 020124 042522 042101

S140 Ge0040 020040 ORGRD: .ASCII °* WARS: '
Si4% 040527 035123 040

5183 040 040040 SUBRD: .RSCII 4’

S160 0OSIM40 047131 020103 EM3: .ASCII ' SYNC ERROR.q’
g%?& USligg 047522 027122

5175 045 042514 042101 EMM: .ASCII '“LERDER ERROR. S/B: °’
S202 0S1105 042440 O0Sli22

S210 051117 020056 O0S1440

S216 Q41057 (020072

S22e 020040 naoogg 0 ESB: .RSCII WRS: '
5230 040527 035! 040

5235 040 020040 040040 EWAS:  .ASCII ° 9

S242 Q46045 040S0S 042504 EMS: .ASCI1 '“LERDER ERROR. S/B BETWEEN '’
5250 020122 051105 047522

5256 0271ce 0S1440 041057

Sebd Q41040 052105 04es2?

8272 (Qu710S 04
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U
SRR,
RR5S

o

n
RANBETY

Quells
040Se?

040526
Q4elez
027110

020122
046105
027104

020110
046105
027104

043558
0511
046515

044440
052520
042524

030507
040505
O44514

FUWRS:
EMG:

EM7:

EMI0:

EMLL:

SRDRM:

SPCHM:

INVRP:

RDRIDM:
RRDRID:

PCHIDM:
RAPCHID:

TITL1E:

TITL13:

.AS
.RS

Q4-NOV-TB 12:14 PRGE 73

LRSCII

Cll
Cll

.RSCII

-RSCII

.RSCII

.RSCII

.RSCII

.RSCII

.RSCII
.RSCII

.RSCII
.RSCII

.RSCII

.ASCII

106

'O AND 3. WAS : °*

> MATCH ERROR.Q’

"4NO RDR RESPONSE.Qd’

* FALSE RERDER INTERRUPTQ’

' FALSE PUNCH INTERRUPTQ’

"ZSET RDR # IN SR. SET SRIS IF & LEVEL.®’

"#SET PCH & IN SR. SET SRIS IF b LEVEL.d’

*%Z?INVALID ROR/PCH.J’

*%ROR '
' SELECTED.3’

'Y

‘PCH_’
> SELECTED.&’

*%%PRG12--PROGRAMMABLE INIT PUNCH TESTQ’

'%PRG13--RERDER LIGHT TESTQ’
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PRE11  MACY1l 27(1006) J4-NJIv-76 12:14 PRGE 74
! DZPRAA.CMB S4-NOV-76 l2:11

015734 Q44107 020124 042524

015742 0S2l23 100

Q15745 O4S 052045 051125 IMI3R: .ASCII '“%TURN LIGHT OF RERDER ON VIR RDR CONTROL SWITCHa’
015752 020116 044514 Q44107

015760 020i24 043117 0S1040

15766 040S0S 042504 020122

1S774 Q47117 0S3040 Q40S!l

16002 0S1040 O0S1I104 Q41440

16010 047117 QOSlle4 Q46117

16016 0S1440 044527 QO4iSeM

16024 040110

16026 0S004S 0S2125 0S1440 IMI3B: .ASCII '“PUT SWB TO 1 TO TURN LIGHT OFF.ad’
16034 034127 052040 020117

l 020061 047524 052040

16050 0Si12S 020116 Qu4S1Y

iBUSB g44107 020124 043117

6064 027106 100
001450 .END STARY




MACY11 271006
04-NOV=76 12:11

PRb11L
DZPRAAR.CMB
" = 10C000
ACPS 01473S
ADTENP 003540
AFPC 015032
AICNT  0IS01S
APC 015000
APCHID 015630
APGEND 012566
APN 012571
APNUMB 014764
ARDB 003714
RARCC 003724
ARDRID 015606
ARERD (003654
RSB 015066
RSETSR Q12644
ATNUMB 014771
RWNRS 015101
B = 040000
BCHECK 0O042NM
BOCNV = 104020
BOCNVA 003430
BOCNVB 003460
BOCNVC 003462
| BOCNVD DO346M
BOCNVYV (003376
[ BELL = 000007
, BINP 003154
t BINR 003152
BITO = 00GOO!
BITl = 000002
BITI0 = 002000
BITI1 = QON000
BITl2 = 010000
BIT13 = 020000
BITI4 = 040000
BITIS = 100000
BITe = 0OOOOM
BIT3 = 000010
BITS = 000020
BITS = 000040
BITeé = 000100
BIT? = 000200
BIT8 = 00000
BITS = 001000
BMOVR  D0336YM
BMOVE = 104023
BMOVVY 003354
BRCTR DOM4ISO
' BRERD 004024
., BRERDR (004072
BREADB 004106
BREADC 004132

2039
2885

2889
2237

2764
1704

2962
28es

1906
2331
2516
2792

1676
2686

J4-NOV-76 12:14 PAGE 76
10968

3002 3006 3355s
1556 15828

1406 3369

1425 33668

1813 33638

1806 J44y4e

1292 Jivls

1289 31428

INL? 33608

1616 1620 16258
1626 1628+«

1838 34408

16128 1624 1629
1708 2718 2813
1246 31651

1421 33618

1709 2719 2817
1097

16998 2203 2220
11938 1423 300G
16588 1561

1563% 1565s

1654#  1S66#S

1555 1S6¢e 1S678
1192 15518

10908

I1S00s  1509% 2746
14998  1Se0% 1700
10688

10678

10588 1279

10678 1275

10568

10558 1088 1428
10548 1097 1272
1052 10538 1096
10668

1065s

10648

10638

10628 1099 1380
2139 2160 2185
2471 o494 2496
10618 1384 2770
10608

10698 1255 1283
15458 1547

11968 1564

1195 15418

1654#  165S¢  1677%
16508 166l 1670
2278 2650 2664
16628 1672

1651 16658

1668 16718

2070
2907

33778
2258

1735

1720
2699

KOB

CROSS REFERENCE TABLE -- USER SYMBOLS

2093

3375

2279

1737

3135

1721
2705

ell3

1739

2138

2698+

1927
2351
2791

1724
2870

215%

2711

1726
2678

2184

2714

2092
e4e3

2202
2367

2927

2808

2094
424

2els

2812

2236

2257
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PABI]1  MACYILL
DZPRAR.CMB
BSYNC  00M312
C = 020000
CHAINN 001752
CHALT = 104024
CHLY
CHNA 002004
CHNAR oCe?
CHNAB 002000
CHNRC 001770
CHN8 002040
CHR! 001336
CHR2  OP1340
CHR3  0UI342
CLNUP  0O0S134
CLNUPA 005162
CLNUP8 (05202
M2 012601
cM3 012624
CNVCTR
CPKPL  01221N
CPKPLA Q12232
CFRDY 004500
CPROYR DOYS16
CRBUF 0013
CRDA 010774
CRDAA 011010
CREAD 010760
CREADA 011042
CRERDC 011056
CTRA 001352
CTRB  0013SH4
CTRC 00135

' CTRD 001360
CURTST 001260
DECVAL 003552
DELAY = 104031
DIGIT 00353

' DLCNT 003064

| DLCTR 003066
DLYAN 003044
DLYBN 003050
DLYCN 003060
DLYN  00302M
ECHK 010470
ECHKA 010526
EHALT = 104025
EHLT  002S1M
EHLTR  D025eM
EMTINT 002136
EMTTRB 001364
EMTY  DD0030
EMTX = 000032

2-(1006) QJ4-NOV-TB 12:14 PRGE 77
CROSS REFERENCE TARBLE -- USER SYMBOLS

O4-NOV-78 l2:11

1716
1098
1176

bheg!
1186

1873
1276
1274¢

17198

27248
13968

1307

11778
11908

1729

48

1740
1742
1744

15794
2995

1769
17624
1700
c78b%

2799

cbS5#
obS3#
872
2874
1299%

1617

1576%
146838

27ils

220! eel?z

g I

o040% 2042
204l#  204¢
2383 e400
1708 1723
26800 2808
2806 2830

bS8  2667%
c876% 2879+

e88l 2884
2897 2903
1685 1944
1577 15804
11798

LO6

2233

2544

2048
2052

2yee

1725
c8le

2697%
290! *
899
2906

1962

eesy

6gd

c8b9*
cB871%

euye

1727
c828

2701 %
2961 *
2960%

1979

e27?s

458

2872
2874

e470

2651
2831

2704%
2970%
2964 #

2607

4383

2897
2899

249s

2bbSs
2869

2708+%
2986%
2965%

2930

1780

2515

2b7¢2
2871

2968#
2992+
2971

3104

1816 £eY4?
2679 2687
2881 28e8

2971%  2990%
3001 3096#

11868 1187
11398 1200s

2736

2690
2903

2993*
3098#*




MRCY1l 27(1006)
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-
PRE11
DZPRAR.CMB
EMO 014761
ENI 015043
gENiO 015361
ENMLL 015411
EN2 015106
EN3 015160
EMY 015175
EMS 015242
EMG 015321
EN7 015337
ERCTR 00134
ERR 002526
ERRB 002654
ERRN 002536
ERRNA  002BMe
ERRNB 002656
ERRNC 002674
ERROR = 104015
ERRORN= 104016
ERRT 001326
ESB 015222

 ETOR 019172

t ET0B 010200
ETOC 010206
ETOD 010236

| ETOE 010244
ETOF 010254
ET0G 010276
ETOH 010352
ET0] 010406
ET0S 010420
ETOK 010446
EWRS 015235
FORWD 002076
FORWDA 002122
BC 001360
FPCMSG 015024
FSTPCH 001222
FS 001220
FSTVCT 001244
FUWES 015314
GETBNP= 104030
GETBNR= 104027

+ GETRDY 001652
GORUN 001710
GRCNT 4204

" GRCNTR 004206
GTBINP 003156
GTBINR 32M
GTRDYAR 001674
GTROYB 001700
GTROYC 00171M
GTRDYD 001732

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

1427
1712
1674

328

90s
9ls
200

3359
2722
784
34178
33788
ebbl
3383%
33968
340Ss
1659
1714%
14004
14]10%
140!
143S
1402*

1878
2118
2426

2820
34lcs

13864

34084
1730%

1412
14024

1429

1893
cl4l
2446
1630
2831
cb71x

cb8s

cb69
2b6s

1405

1799

2558
1734
1284

2255
1694

28%2

1845
1427%

143cs

13909
2lbe
2453
1658
2910
ab7e

2b3b

1831
25684
1736
1293

2276

3371

2804*
14318

1915
2189
2475
1673
2675

2710

2bl0
1738

2582

MOB

2822% 2827% 2832% 2838%

1931 1348 1966 1987
2188 2304 2319 33

1751 2055 266l

2745 2763 2948
2706 2807

2877%

1389
2339

ebse

2834 *

2008
2355

293

202k
2370

2721

2076
2387

2759




PRB11  MRCYIL 27(1606)

DZPRAR.CMB O4-NOV-76 12:11

GTRDYX 0C1660
HSPCH 004532

HSPCH] 012332
HSPCH2 (Qlease2

HTOA  OLI4I4
HT08  O11464
HTOC 011472
HTOD 011524
HTE 011582
HTOF 011602
HTCG  D11624
= 000QH0
ICNT 001286
ISTR 001270
IE = 000100
IN!D 014053
INI3A 015745
IMI38 016026
IMiE 013254
IMI?  01333]
M2 0135307
IM23  01%400]
IN2YR 014242
M3 QIYS1]
1M 013623
M5 013744
IM 013203
INBIN = 104026
INSINN 00307
INITD 001252
INRND = 104022
INRNDN 003636
INVRP 015556
10TV 003020
ITA 011652
118 011700
I1C 011712
IT1X 011720
ITY 011714
KBSVC 002450
KSTART 001256
KTA 012016
KIB 012044
KIC 012054
KID 012072
KIE 012100
KIE  D12:06
LTR  DI12140
L18  0l2152
LTC 012170
LTD Q12176
LTE 01220

4
MACHER 000004
MANLAL= 100000
MONE Olee42

J4-NOV-76
1e51ls 1286
17698 2538
2989

3047 3049
3079 3081
28688 2895
28778 2902
28788 2882
28878 2909
2873 2897
2880 2903s
2875 2898
1095

11418  12693%
11428  1277%
1099

2956 327¢2#
31e7 34594
31e8 34684
1764 2847
2920 32114
2643 32304
1210 1216
2957 2983
2732 33274
2846 32444
2861 32594
1632 2644
11998 1719
1198 14864
111]# 11358
11954

1194 16084
1784 1820
10344

23228 2932
2927¢ 2929
2926 29308
2923% 2925#
2922%  2924»
1104 13838
11378 1250
23608 2976
2963 29654
29678 2973
2966 29718
2369 2972s
29748

29868 2998
29898 2995
2988 29338
2991 29948
29968

10c88  1B87S#
10524

30298 3046

2559
30564
3083+
2913

cB8%b

2300

1271%
1297%

2939

1222
32954

2733
2536

1204

3435
2928#%
29318

1384
1860#

1890

1e:14 PAGE 79
CROSS REFERENCE TRBLE -- USER SYMBOLS

- 35

2904

2310%
1300#

2382

1247

cPfee
2557

1226%

29334

1385
22B86#%

230! #

NOB

2bll cb22 262 2628

f4e4 1843#

3033 3085 3202

1778 1814 2b4s 2734

31948
2561 2606 2703 2737

23lb¥

263!

2848

2947

ca3s2

2863

2854

3040

2944

32644

2949
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NSVCTR 012775
NOP = 000240

&8
wlele o/dla/ale)
P Pms $=s Pe P $ms $m pe
£=59
WL

3%
P 4

S i

Y1l &7

00126M

ORCNV = 104317

0033i5

QRCNV]
IRCNVY - 003304
= 000C00

RRRT
SPRS

&

Bg8s
Hes

BASSCeoRg
az%ﬁﬁﬁﬁesgz

88

SRGSEES
53§33¥3§ 2t

I’\
b
n

.—g“.—.—-.—.—.

0000000

S
&

el
D4-N0

b e e (o)
U‘gmmbh—
8@!(’1*‘0“
NOUY
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Wr—uty
g\ﬂ-‘(:\l

[ o oY oy ey uy.
JD
e ()

N Lr—eo=o=N

R

BYCRTTFF S £

- %

Pt Pt Pt et Pnts Pt Pt P Pt P P Pt Pt

£
~

2765
5581
790

1770+
3059

1792%
2579

1504+

1345
1790#%
1759
2353
cSle#

182t
1288

J4=NV-T6  12:1M PRGE 80
2:11 CROSS REFERENCE TARBLE -- USER SYM3OLS

e
1411
¢

Pt Gt Pt Pt P
O Lo pap
L OO0 Lo
TN —or

e’7e

ey
feabs
1771
2730

17G3#
2604

2787#%

1803+
2bels

1794+
2bels

1665
edl?
1786#
2747 #

1891

BO7

1296%

1419 1703

e81s 2883

1118 1120

1143 1144

1170 1171

1497 1498

1681 1686

2797

3058

2625¢ 2627+
2937 2980

§795% 179t
2384# 2401

1787% 1788+
2404 2423+
2751 2757

2023 2040

2630#
3037

1797%

274b*
1789%
2424+
2774#

2041

1804
290¢s

Pt Gt Pt s Pus
L1 2l T Lt and et
IV Jon Bt 1o ol N
—={ IO

c851#

1798»

2764#

2443
2789

2071

1836

s pot Pt Pua Pu=s
UYL et
80‘(\)0“&)

Ui L

2853+

1739#

3053+

e B
2791#%

2074

2047

b e
U Lo
SRR

M3

2448+

23]
2469%
3044

2786

2674

1137
1164

1579
2798

3046+

2336
2473
3078

NfM™
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CZPRAR.CMB DN-NOV-76 12:11 CROSS REFERENCE TRBLE -- USER SYMBOLS

FRG3 010530 1148 27278

PRGY 011302 149 28428

PRG4A 011326 2658 2855

PRGS 011354 1150  2857s

PRGE  D11EN 1151 29168

PRG? 011722 1150 2935

PRG7A 011752 29948 2946

PRG7S 011764 23488 2950

PRS 001200 11148 [612% 1615 1619 1625  1652% 16S7¢ 1662F 1667 1671  1822%  1823%  1B2us
1825¢ 1826 1876 1906 1907  1Sle* 1913 1927 1929  1943% 1946  1961*  196M
1978« 1961 1984 2002+ 2003 2005 2006 2020 2021 202  2073* 2032k 204
ol 2llys 2ller 2137 213% 2158+ 2l 2ie;  2lgss 2vls 77 28l 27dn

PRTYD = 00D00D 10898 2091 2157

PRTY1 = DOONO 10888

PRTY2 = 000100 10878

PRTY3 = 000140 10868

PRTYY = 000200 10858 1119 1121 1129 1131

PRTYS = DOO2Y0 10848

PRTYE = 000300 1083

PRTY? = 0OO340 1033 1035 1039 1082s 1105 1231 1251  1ek6 2187 2519

PSW = 177776 10488 1231# loSl¥ 1653% 166k 2091 2111 2135% 2136s 2157% 2186 2187F 242l
2941 48 2432¢ 2433 2518 o513 274Es

PTO 003142 1498% 14%6s SO  [S0B¥

PT1  DO3IW 1489% ]49%s 1502¢ 1503+ 1506+ 1S07# 1508 1509 1510

PUSH = DOS746 10788

PUSH2 = (24646 10798 1327 1359

PORA  00S2WY 1871 18768

PORE 005252 1875 18788

POBA 005274 1886 18918

POSS  00S302 1890 184938

PODA 005316 1901 13068

PCOB  DOS3NG 1908  19i2s

POER 005372 1923 19278

POFA 005426 1933 19438

POFB  DOS446 1947 19508

POGA  DO5460 1957 19618

POMA 005512 1974 19788

POHB  DOSSHP 1982 19878

POHC  DOSSH46 1986 19898

POIA 005562 1997 20018

POJA 00564 2016 20208

POMA  0OSHEM 2034 20388

POMB 005702 20s 205

POMC 005726 3 20478

PONG (G576 2065 20698 2072

POOR  DDBOM 2084 20918

PoeR  B0I0% 4 Siiie

POPE 006140 2110 21igs

POGA 006160 2128 21358

POGE 006220 2134  2l4us

PORA 006232 2151 2158

PORC 006270 2156 21648

PORD  00630M 2165 21678

PORE 006310 2164 21698
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DPRAR.CMB O4-NOV=76 12:11 CROSS REFERENCE TRBLE -- USER SYMBOLS
FOSA 006330 2177 21838
POSE 006362 2182 2190w
POTR 006400 2197  2202e
POTLST= 177777 10918 2265
POTG" 005226 1860  1B68s
POTI_  DBO52SH 1869  1883s
POTIO  DOSBIN .995 2013
| POTI] 005654 3014  2031s
POTIZ 005756 2032 20628
POTI3  00G02C 2063  20BIs
POTIN 006070 2082 21018
POTIS  DOBIWN 2102 21258
PTiE 006222 oleb 21488
POTI?  D0G3IY 2149 21748
POT2  00S306 1884 18988
20 006364 2175 21948
POT21  0DEH12 2195 22088
DOEHS0 2208 2225k
POT23 005522 2226  2o44e
POTY 006600 2245 22648
POT3 005362 1893 19208
POTY  DOSH1E 192] 1938
POTS  DOS4SQ 1937 19548
POTE  DOSGOR 1965 19718
 POT7  D0S552 1972 19948
POUA  DOBY3M 2211  2218s
POVA 006472 2228 22348
POVE 006500 223%s 2239
| POXA  0OS558 2047 22558
POEB 006550 22578 2260
POYA 006630 2267 22768
POYE 006636 22788 2281
PIAA  D06716 2297 23008
PIRB  D06724 2301 23048
PIBA 006746 2312 23178
PIB8 006794 2316 2319
PICA 006770 2327  233is
PICB 007012 2333 2336
' P1DR 2?  235Is
PIER 007100 23688
PIFR 007122 2378 23828
PIGA 007160 2395 2339
PIHA 007226 2414 218
PiHB 007256 2420 288
PIIA 007270 2435 24398
PIIB 007326 2440  P4HBs
PIIC 007242 2449  2ucly
PIID 00734 2448 .
PIJA  DO73E 246l  246B8
PIJB  0O7422 2467 24758
PIKA  DO7W42 2485 24928
PIKB 007502 249 ges
PILA  DO75 5a08 IS8
PILB  DO7554 2519 25228
007566 529 2533w

A%
EH
g
2
y
¥
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CROSS REFERENCE TRBLE -- USER SYMBOLS

CZPRAR.CMB O4-NOV-76 l2:11

FIN]
PIN8

8888

1
1
1
1
F1PR

P1PB
PI1PC

PIPD
PITLST=

PI1T0
P171
P1T10
P1T1}
P1T12
P1T13

Shanaz

se2d
2%

1

3333

HRRS
e

CC7EM0

8

007112

o000
g“ﬁ“:::%%
A M

BBEsE28
SEoaRRYE

22588
Bm-—m—-
—R®

2548
e5588
2570
25828
25844

1841

QD 0D 0= t=e puus
Ay
o 95 4 8

P
a
Pt Pt Preah Pt Pt ot Ponit Prunih Pactt Prend Pt Pt Promd it Prussth ot Pl et el

BRPCSPPRE

Ot Yo Pt s Pt Pt P Pt Pt Pt Pt Pt Pumntt Pumtt Pt Prow Pt P Pt Puuts
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