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THE TYPESET-11 READER AND PUNCH TESTS CONSISTS CF A PACKAGE 
OF TEST PROGRAMS DESIGNED TO TEST THE PAbI1 READER LOGIC, READER, 
FINCH LOGIC, PUNCH, AND THE READER AND PUNCH IN COMBINATION. 
ALL TESTS ARE INCLUDED IN ONE OBJECT TAPE. 

THE AVAILABLE TESTS ARE LISTED HERE IN NUMERICAL ORDER: 

PRGO -READER TEST 
-PUNCH TEST PRG1 S 

PRG2 -PUNCH VERIFY ROUTINE 
PRG3 -COMBINED READER-PUNCH TEST 
PRGY -PUNCH TAPE WITH 2 CHARACTERS SET IN SR ROUTINE. 
PRGS -READ AND CHECK TAPE PUNCHED WITH 2 VHARACTERS SET IN SR. 
PRG -READ X CHARACTERS, THEN STALL Y MSECS. 
PRG7 -SPECIAL BINARY COUNT PATTERN TAPE GENERATOR. 
PRGIO-READER SPEED PRINT ROUTINE. 
PRG11-PUNCH SPEED PRINT ROUTINE 
PRG12-PUNCH LOGIC INIT TEST 
PRG13-READER LOGIC LIGHT TEST 

PROGRAMS PRGO THROUGH prs ARE THE REROER AND PUNCH TESTS. 
PROGRAMS PRGY THROUGH FRGI1 ARE UTILITY ROUTINES THAT PRODUCE 
TEST TAPES AND AID IN MAKING ADJUSTMENTS. 

REQUIREMENTS 

EQUIPMENT 

A. PDP-11 PROCESSOR. (4K CORE) 
B. ASR33/3S TELETYPE 
C. PAGl1 READER(S’ AND PUNCH(S). 

THE PROCESSOR AND TELETYPE MUST BE IN OPERATING CONDITION. 

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

THIS PROGRAM USES LOCATION 00200 THROUGH 015600. 

LOADING PROCEDURE 

THIS PROGRAM'S OBJECT TAPE IS PUNCHED IN ABSOLUTE FORMAT. 
THE HBS LOADER IS USED TO LOAD THE PROGRAM. 
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THE PROGRAM WILL SELF-START IN ORSER TO INITIALIZE FOR THE NUMBER 
OF READERS AND PUNCHES IN THE SYSTEM. FOLLOW TYPED INSTRUCTIONS. 

RESTART ADDRESS 

THE RESTART ADDRESS OF THIS PROGRAM IS LOCATION 1004. 

RESTART ADDRESS: 1004 

START PROCEDURE 

IN GENERAL, ALL TESTS ARE INITIATED BY LOADING ADDRESS 
200, DEPOSITING TEST 8 IN SWITCH REGISTER, AND HITTING 

Vv . 



EQ] 
PRE11 «=MACYLI 2701006) JY-NQV-"6 12:14 PAGE 4 
DZPRRA. CME OY-NOV-76 le:ll 

PAGE 2 

4, USE PROCEDURE 

4.1 PRGO USE PROCEDURE (DESCRIPTION IN SECTION 8.1) 

A. INSURE THAT TELETYPE IS ON-LINE 
B. LOAD READER WITH SPECIAL BINARY COUNT PATTERN TEST LOOP. IF NOT 

USING A LOOP, DATA MUST BE UNDER READ HEAD. 
S. LOAD ADDRESS’ od200. 
0. SET SR 70 OCOO0D. PRESS START. 
E. THE PROGRAM IDENTIFIES ITSELF. TYPES SET UP AND SR OPTION 

INSTRUCTIONS. SELECT ANY DESIRED OPTIONS. 

1 HALT ONE 

CURRENT ROUTINE. 
SR9= SELECT A SPECIFIC ROUTINE FOR EXECUTION. 
SR7 THROUGH SRO=NUMBER OF ROUTINE TO BE SELECTED. 

SECTION 7.2 GIVES A COMPLETE EXPLANATION OF SR OPTIONS. 

F. PRESS CONTINUE. FOLLOW PROGRAM INSTRUCTIONS 
G. REFER TO SECTION 6.2 IF ANY ERROR PRINTOUTS OCCUR. 
H. WHEN THE PROGRAM HAS COMPLETED ONE PASS IT WILL TYPE POOEND. 
ONE ERROR-FREE PASS WILL TAKE APPROXIMATELY 10 MINUTES. 0
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139 
0 4.2 PRG1 _USE PROCEDURE (DESCRIPTION IN SECTION 8.2) 

142 
143 A. INSURE THAT TELETYPE IS ON-LINE. 
144 B. INSURE THAT THE PUNCH HAS AN ADEQUATE SUPPLY OF TAPE. 
145 C. LOAD ADORESS COe00. 
146 D. SET SR TO 000001. PRESS START. 
147 E. THE PROGRAM IDENTIFIES ITSELF AND TYPES INSTRUCTIONS TO 
ue SET ANY DESIRED SR OPTIONS. SELECT ANY DESIRED OPTIONS. 

150 SR1S=1 
15] SRiY4=1 ENTER "COPE, 
1S2 SR13=1 INHIBI PRROF PR INT 
1S3 SRi1=1 ine]61T ITERATION. 
iS4 SRiO=1 HALT AT ENO OF CURRENT ROUTINE. 
iss SR9=1 SELECT A SPECIFIC ROUTINE FOR EXECUTION. 
136 SR7 THROUGH SRO=NUMBER OF ROUTINE TO BE SELECTED. 

138 A FULL EXPLANATION OF SR OPTIONS IS GIVEN IN SECTION 7.2. 

160 F. PRESS CONTINUE. FOLLOW PROGRAM INSTRUCTIONS. 
te: G. upon EORELETION OF A PROGRAM PASS THE PROGRAM WILL TYPE 

163 
0 

H. REFER TO SECTION 6. IF ANY ERRORS OCCUR. 
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ONE ERROR-FREE PASS WILL TAKE APPROXIMATELY 10 MINUTES. 
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4.3 PRG2 USE PROCEDURE (DESCRIPTION IN SECTION 8.3) 

AR. INSURE THAT TELETYPE IS cama 
8. LORp Tae dH THAT tes eee BY PRG | -PUNCH TEST IN READER, 

LOAD T T RUBOUT CHARACTER (ALL 1’S) IS ON THE RIGHT 
EQGE OF THE PETAL PLATE OVER THE READ STATION. MAKE READER READY. 

C. LOAD ADDRESS O0e 
D. EFT SR TO O0000e. PRESS START. 
E. THE PROGRAM IDENTIFIES ITSELF AND TYPES INSTRUCTIONS TO LORD THE 

F 
READER. 
Pree CONTINUE. THE chad WILL READ THE TAPE AND REPORT 
NY ERRORS. DISREGARD Any ERRORS THAT OCCUR WHEN THE READER 

REALHES THE END OF THE T APE. 
G. THE SR OPTIONS AVAILABLE IN THIS PROGRAM ARE: 

SRiS=1 HALT ON ERROR. 
SRI3=1 INHIBIT ERROR PRINT. 

H. REFER TO SECTION &. IF ERRORS OCCUR. 

PRG2 DOES NOT RESYNC THE READER 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) 

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

LOAD A 1" THICK STACK OF Ap REPUNCHED SPECIAL BINARY COUNT 
PATTERN TAPE IN READER. AND MAKE READER READY. THE BLANK 
LEADER POR PORT JON HOE ate TAPE MUST BE AT THE READ STATION. 

SET SR TO 000003. PRESS START. 
THE PROGRAM elated ITSELF AND TYPES INSTRUCTIONS TO PUNCH 
LEADER AND LOAD 
PRESS CONVINCES THE PROGRAM WILL PUNCH A NEW BINARY COUNT 
PATTERN WHILE READING THE PREPUNCHED TAPE IN THE READER. 
THE PROGRAM BALD RUN ERROR-FREE UNTIL THE READER TAPE IS 
EXHAUSTED, AT WHICH POINT A READER NOT READY MESSAGE WILL 
OCCUR. REPLACE TH THE READER fee WITH THE TAPE JUST PUNCHED 
ANO RERUN THE TEST HE TEST & TIMES. 

H. THE SR OPTIONS RVATLABCE Wan THIS PROGRAM ARE: 

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

I. REFER TO SECTION 6. IF ERRORS OCCUR. 

EXECUTION TIME: PRG3 IS CONTINUOUS RUNNING. 
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PRGY USE PROCEDURE (DESCRIPTION IN SECTION 8.5) 

DOE EHEE AEN MES RH UTTH © secre 
A. INSURE THAT TELETYPE IS ON-LINE. 
B. TRUE ates “Bboe8 HAS AN ADEQUATE SUPPLY OF TAPE. 

. DRE 
. fe A: TO 000004. pree° 2unk 

° RoGReM IDENTIFIES 1 cere AND TYPES INSTRUCTIONS TO SET SR 
RED CODES AND PUNCH READY. 

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 RUNNING 

H. THIS PROGRAM HAS NO SR OPTIONS. 

EXECUTION TIME: CONTINUOUS RUNNING PROGRAM. 

PRGS USE PROCEDURE (DESCRIPTION IN SECTION 8.6) 

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

INSURE THAT TELETYPE IS ON-LINE. 
LOAD TAPE TO Pe bane IN READER. DATA MUST BE UNDER READ STATION. 

200 
T OQ O0000S. PRESS START. 

FOLLOW PROGRAM INSTRUCTIONS. 
THE PROGRAM WILL READ THE TAPE _AND REPORT ANY ERRORS. 
THE SR OPTIONS AVAILABLE WITH THIS PROGRAM ARE: 

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

H. REFER TO SECTION 6. IF ERRORS OCCUR. 

EXECUTION TIME: CONTINUOUS RUNNING PROGRAM. 
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PRG& USE PROCEDURE 

THIS PROGRAM IS INTENDED AS AN AID IN SCOPING AND ADJUSTING 
THE READER AND READER LOGIC. TO RUN 

INSURE THAT TELETYPE IS ON-LINE. 
ORR BAY rere LOOP IN THE READER. ONE’S AND ZEROES LOOP IS 

LOAD ADDRESS 000200 
SET SR TO O00006. PRESS START 
THE PROGRAM IDENTIFIES ITSELF AND TYPES INSTPUCTIONS TO SET THE 
SR TO NUMBER OF CHARACTERS TO READ AND TO NUMBER OF MILLISECONDS 
TO STALL AFTER READING THE CHARACTERS. PLEASE NOTE: 

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

2. THE RIGHT 8 SWITCHES ARE FOR SETTING THE NUMBER OF MILLISECONDS 
TO STALL AFTER READING THE NUMBER OF CHARACTERS SPECIFIED. 

F. PRESS CONTINUE. THE PROGRAM WILL CONTINUOUSLY READ AND STALL 
UNTIL STOPPED BY_USER. 

G. THE SETTINGS OF THE SR MAY BE CHANGED AT ANY TIME. 

EXECUTION TIME: CONTINUOUS RUNNING PROGRAM. 

PRG7 USE PROCEDURE 

THIS PROGRAM CONTINUOUSLY PUNCHES A TAPE WITH THE SPECIAL 
BINARY COUNT PATTERN. TO RUN: 

INSURE THAT TELETYPE IS ON-LINE 
MAKE SURE THAT THE PUNCH HAS AN ADEQUATE SUPPLY OF TAPE. 
LOAD ROORES? 000200. 
SET SR TO 000007. PRESS STA 
THE PROGRAM IDENTIFIES 1TSELF, AND TYPES INSTRUCTION 
TQ MAKE THE PUNCH READY. 
PRESS CONTINUE. THE SPECIAL BINARY COUNT PATTERN WILL 
BE PUNCHED UNTIL THE PROGRAM IS STOPPED BY USER. 
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PRG1O USE PROCEDURE 

THIS PROGRAM! IS PNTEND FO AS_AN AID iN PET RMINING THE ate 
HE INTENDED TO REPLACE REGULAR SCOPING 

PROCEDURES FOR serTING THE READER TO ITS CORRECT SPEED. 

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

1. 30 SECOND MEASUREMENT PERIOD. PLUS OR MINUS 10 CHARACTER ACCURACY 
@. 300 SECOND (S MINUTE) MEASUREMENT PERIOD. PLUS OR MINUS 1 CHARACTER ACCURACY 

IN EITHER CASE MEASUREMENT ACCURACY DEPENDS ON THE USER’S ATTENTION 
TO_ STARTING AND ENDING TIMES OF MEASUREMENT, AS THE TIME INTERVALS ARE 
DETERMINED BY THE USER USING A SWEEP SECOND HAND WATCH OR STOP WATCH. 

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

INSURE THAT TELETYPE IS ON-LINE 
MOUNT ANY TAPE LOOP IN READER. 
LORD ADDRESS 000200. 
SET SR TO 000010. PRESS START 
THE PROGRAM IDENTIFIES ITSELF AND TYPES INSTRUCTIONS TO LOAD READER 
AND MAKE READY, AND TO SELECT DESIRED MEASUREMENT PERIOD. 
PRESS CONTINUE WHEN READY TO START MEASUREMENT. THE READER 
WILL START RUNNING. 
AT END OF TIME PERIOD, SET SR1IS TO A 1 AND BACK TO O AGAIN. 
THE PROGRAM WILL TYPE READER SPEED IN CHARACTERS PER SECOND AND HALT. 
TO REPEAT, SELECT THE DESIRED TIME FERIOD WITH SR1i4, MAKE 
SURE THAT’SRIS IS SET TO 0, AND PRESS CONTINUE WHEN’ READY. 

PRG11 USE PROCEDURE 

THIS PROGRAM IS INTENDED AS AN AID IN DETERMINING THE PUNCH SPEED. 
THE SPEED OF THE PUNCH CAN BE MEASURED WITHIN ONE CHARACTER ACCURACY 
PROVIDED THE USER PAYS CLOSE ATTENTION TO THE STARTING ANC STOPPING 
TIME OF THE MEASUREMENT 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 HAS AN ADEQUATE SUPPLY OF TAPE. 
LOAD ADDRESS 000200. 
SET SR TO OO0011. PRESS START 
a tie ia IDENTIFIES ITSELF AND TYPES INSTRUCTIONS TO MAKE 

PRESS CONTINUE WHEN READY TO START. THE PUNCH WILL START RUNNING. 

= 
9 

" 
mo
pm
p 

TO REPEAT, MAKE SURe THAT SRIS IS SET TO AO, AND PRESS CONTINUE. 
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4.11 PRGle USE PROCEDURE 

THIS PROGRAM IS INTENDED T 
GUT THE ADDITIONAL LOGIC A 
ALLOWS THE PROGRAMMER TO I 
CONTROL. 

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

O. 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 LOADING ADDRESS 
BY LORDING ADDRESS 200, SETTING THE SWITCH REGISTER TO le 
AND HITTING THE START SWITCH. 
THE PUNCH WILL START PUNCHING A BINARY PATTERN. 

1. REMOVE THE PAPER ROLL FROM IT’S HOLDER AND PLACE Ir 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. 

Q BE USED AS AN AID IN CHECKING 
ODED TO THE PUNCH CONTROLLER THAT 
SSUE “PUNCH RESET” UNDER SOFTWARE 

2. TQ HANG THE CONTROL LOGIC, TURN THE PUNCH “OFF” VIA THE 
“OFFLINE/ONLINE” KNOB ON THE 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 NORE 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 #2. 

AFTER THE PUNCH IS HUNG, TURN THE CONTROL KNOB BACK 
TO “AVAILABLE”. 

6. IF THE PUNCH DOES HANG, THEN THE PROGRAMMABLE INIT 
FUNCTION IS READY TO BE TESTED. HITTING “CONTINUE” ON 
THE POP-11 CONTROL PANEL WILL CAUSE THE PROGRAMMABLE 
INIT TO BE INVOKED. THE PROGRAM WILL CONTINUE TO 
PUNCH CHARACTERS IF THE INIT IS WORKING CORRECTLY. 
IF THE PUNCH IS STILL HANGING THEN THE PROGRAMMABLE 
INIT DID NOT WORK. 
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ice 7. SWITCH REGISTER OPTIONS: 

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$ WORKING CORRECTLY. IT CHECKS THE ABIEATY OF THE READER 
LIGHT TO BE TURNED OFF UNDER PROGRAM CONTROL. 

STEPS: 

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

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

2. AFTER SELECTING A GIVEN READER VIA_THE SWITCH REGISTER, TURN 
THE READER LIGHT "ON" BY PRESSING THE MOMENTARY CONTACT 
“ON/OFF * SWITCH ON THE READER. 

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

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

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

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

TO RE-RUN THE TEST, GO DO STEP 1 AND STEP 2, THEN HIT 
CONTINUE. 

S. SWITCH REGISTER OPTIONS AVAILABLE IN THIS TEST ARE: 

SRie=1 TO SELECT A NEW READER TO TEST. 
SR 8=1 TO TURN LIGHT OFF ON READER SELECTED. 
SR1Y=1 TO DO A SCOPE LOOP_ON THE PROGRAMMABLE READER 

LIGHT DISABLE FUNCTION. 
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PROGRAM ANO/OR_ OPERATOR ACTION 

Loc odeso2 COMMON HALT. THIS HALT IS CONTAINED 1y A SUBROUTINE 
THAT IS CALLED BY THOSE PART I 
THAT THE PROCESSOR HALT. THI OCCURS 
UPON COMPLETION ON 8 AN INSTRUCTION OR STATUS PRINTOUT. 
WHEN THE HALT OCCURS, THE CONSOLE DATA LIGHTS DISPLAY 
THE RODRESS OF INSTRUCTION THAT GENERATED THE HAL 

LOC 002032 Rout INE ENO HALT. THIS wat OCCURS _UPON COMPLETION 

w
w
 

Q 
JUST COMPLETED. THE HALT OCCURS ONLY IF SR10 IS SET 
0 Reo. beng THOSE PROGRAMS THAT MAKE USE OF THE OPTION 

NORMAL PRINTOUTS 

NORMAL PRINTOUTS IN THIS PROGRAM SERVE TO IDENTIFY A STARTING 
PROG AN TO PROVIDE INSTRUCTIONS, TO INDICAT STATUS, OR TO SIGNAL 

OPERATOR E MOST PRINTOUTS ARE SELF-EXPLANATORY. THOSE 
PRINT DOTS REEL TRING AODITIONAL EPL ANAT TON FOLLOW. 

“7 INVALID PROGRAM 

THE USER HAS SELECTED FOR EXECUTION A NON-EXISTENT PROGRAN. 
SET IN SR3_ THROUGH SRO THE CORRECT PROGRAM NUMBER AND 
PRESS CONTINUE. 

“7 INVALID TEST” 

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

THE SPECIFIED PROGRAM HAS COMPLETED ONE PASS. 
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ERRORS ARE REPORTED IN THIS PROGRAM BY ONE OF THE FOLLOWING METHOCS: 

A. UNCONDITIONAL ERROR HALTS, OR 
B. ERROR PRINTOUT FOLLOWED 5% QN OPTIONAL ERROR HALT. 
UNCONDITIONAL ERROR HALTS 

AN UNCONDITIONAL ERROR HALT WILL OCCUR AT THE ADDRESSES LIST-D 
BELOW IF THROUGH HARDWARE OR SOFTWARE FAILURE, PROGRAM CONTRCL 
IS TRANSFERRED TO AN UNEXPECTED AREA BETWEEN OCOQ00 AND 000773. 

poate - RESERVED BREA. 

o000le - RrceRvED INSTRUCTION TRAP 
000016 - DEBUG TRAP 

I 
O00026 - POWER FAIL TRAP 
OOO004O THROUGH 000776 - SYSTEM SOSTWARE AND INTERRUPT VECTOR AREA 

EXCEPT FOR READERS, PUNCHES,AND TTY VECTORS. 

FINO OUT WHERE THE PROGRAM WAS AT THE TIME THE FAILURE OCCURRED, 
RFORM THE FOLLOWING STEPS: 

EXAMINE CONTENTS OF REGISTER 6 (ADDRESS 177706) 

THE DATA SHOWN IN THE DATA LIGHTS IS THE VALUE OF THE PC WHEN 
THE FAILURE OCCURRED. 
LOCATE IN PROGRAM LISTING THE DISPLAYED PC VALUE. 
THE INSTRUCTION THAT IMMEDIATELY PRECEDES THE ONE REFERENCED 
BY THE DISPLAYED PC VALUE IS THE INSTRUCTION THAT WAS/WAS BEING 
EXECUTED WHEN THE FAILURE OCCURRED. 

MO
 

OW
D 

Ra
 

TRANSFER THE CONTENTS OF REGISTER 6 TO THE SR, LOAD ADDRESS AND EXAMINE. 
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6.2 ERROR PRINTOUTS 

EE
 
ee
e 

ERROR PRAN TOUTS IN THs PROGRAM CAN BE ONE OF TWO TYPES: 
A. NORM ROR PRINTOUTS 
B. EXTENDED ERROR PRINTOUTS 

6.2.1 NORMAL ERROR PRINTOUTS 

NORMAL ERROR PRINTOUTS ARE GENERATED BY THE “ERR” SUBROUTINE. 
is BRR pUEROUTING IS CALLED BY AN “ERFOR™ STATEMENT IN THE 
PR LISTING. NORMAL ERROR PRINTOUT TAKES THE FORM: 

“PXX TYYY PC 022272 ICNT vvVVV." 

WHERE : 
PXX IS THE NUMBER OF THE PROGRAM BEING RUN 
TYYY IS THE NUMBER OF ROUTINE WHERE FAILURE OCCURRED. 

PC 0222722 IS THE ADORESS FROM WHICH THE ERROR CALLED WAS ISSUED. 
ICNT VVVVV. IS NUMBER OF TIMES TEST WAS DONE WHEN FAILURE OCCURRED. 

MEANINGFUL ONLY IN PRGO AND PRG1. 

AFTER THE PRINTCUT IS COMPLETED, “dE PROGRAM WILL HALT AT 
COMMON ERROR HALT AT LOC 00eS16 IF SRIS IS SET. 

WHEN THIS TYPE OF ERROR PRINTOUT OCCURS: 

A. IN THE PROGR LISTING, LOOK UP THE ADDRESS REFERENCED BY PCO22ZZ22. 
B. OPPOSITE THE PC VALUE AN ERROR STATEMENT WILL BE FOUND, AND 

In THE COMMENTS SECTION A DESCRIPTION OF THE FAILURE WILL BE 
QUNO. 

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

6.2.2 EXTENDED ERROR PRINTOUTS 
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IN RODITION 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 DATA 
PROBLEMS. THE PRINTOUTS ARE GENERATED BY THE “ERRN™ SUBROUTINE 
WHICH IS CALLED BY AN “E STATEMENT IN THE PROGRAM LISTING. 
A TYPICAL PRINTOUT WOULD LOOK AS FOLLOWS: 

“POS TOOO PC 011350 ICNT 00000. DATA ERROR S/B8:0371 WAS:0071" 

THE PROGRAM, TEST AND PC INFORMATION ARE THE SAME AS FOR NORMAL 
ERROR PRINTOUTS. THE PC VALUE ALTHOUGH HAVING THE SAME MEANING, 
IS NOT AS MEANINGFUL, SINCE THE ERRN SUBROUTINE MAY BE BEING 
CALLED BY_A COMMON DATA ERROR SUBROUTINE WHICH IS USED BY MORE 
THAN ONE PROGRAM. 
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(6.2.2 CONT’D) 

THE IMPORTANT INFORMATION IN AN EXTENDED ERROR PRINTOUT IS THE 
“EXTENDED” INFORMATION TYPED. SOME OF THE EXTENDED PRINTOUTS 
ARE DESCRIBED BELOW: 

“DATA ERROR S/B XXXX WAS: YYYY" 

DATA READ WITH READER DOES NOT AGREE WITH EXPECTED DATA. 
S/B_XXXX (SHOULD BE) IS THE EXPECTED DATA. WAS YYYY IS THE 

Be GAUEED EY te RERDER Ne PRC E EXAMINING THE THe LD 
WILL SHOW IF THE TAPE IS PUNCHED CORRECTLY. 

“REREAD ERROR. IST READ: XXXX WAS: YYYY® 

THIS ERROR PRINTOUT IS GENERATED BY PRGO TEST14. IT INDICATES 
A REREAD OF THE READER BUFFER DID NOT AGREE WITH THE 

ORIGINAL DATA READ FROM THE BUFFER. 

“SYNC ERROR™ 

THIS PRINTOUT _INOICATES THAT A PROGRAM WAS UNSUCCESSFUL IN 

THe, REAOER, “OR IN THE CAGE OF PRGZ, THAT THE PROGRAM HAS. NOT 
READ 8 A CUEFICIENY NUMBER OF ZEROES’ BEFORE SYNCING UP WITH 
THE The LEADER CHARACTER (377). IF HALTED, PRESS CONTINUE 

“LEADER ERROR S/B: 377 WAS: XXXX™ OR 
“LEADER ERROR S/B BETWEEN 0 AND 3. WAS: XXXX 

ONE OR BOTH OF THESE PRINTOUTS IS GENERATED BY PRG? WHEN IN 
READING THE LEADER THAT PRECEDES THE SPECIAL BINARY COUNT PUNCHED 
BY PRG3_ THE DATA DOES NOT AGREE WITH THE EXPECTED DATA. CHECK 
eT oe ee IS PUNCHED CORRECTLY. REFER TO PRG1 AND PRG2 

“MATCH ERROR™ 

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

“FALSE READER INTERRUPT” OR, 
“FALSE PUNCH INTERRUPT” 

THE PROGRAM DIO NOT FINO THE ERROR OR THE DONE BIT SET FOLLOWING 
AN INTERRUPT. POSSIBLY NOISE COULD BE CAUSING THE PROBLEM. 



PAG11 
DZPRAR. 

673 
674 
675 
676 
677 
678 
679 

p
e
t
e
 

deb 
tat 

at 

690 

keer e?(10 
FOe 

Ob SH-NOV-76 12:14 PAGE 18 
76 12:11 

PAGE 11 

MISCELLANEOUS 

TEST TAPES 

THE FOLLOWING TEST TAPES ARE RELEASED WITH THIS PROGRAM: 

A. MAINDEC-O0-DeGY-PT SPECIAL BINARY COUNT PATTERN TEST TAPE. 
B. MAINDEC-00-DeGe-PT ONES AND ZEROES TEST TAPE. 

THE SPECIAL BINARY COUNT PATTERN TAPE IS PUNCHED WITH A PAT- 
TERN CONSISTING OF THE NUMBERS COQ THROUGH 377. EACH NUMBER 
Je TIRE DIATELY FOLLOWED BY ITS ONES COMPLEMENT NUMBER. 

001, 376, O02, 375, 003, 374, O04, 373, ETC. 

THE EASIEST WAY TO MAKE A SPECIAL BINARY COUNT PATTERN TEST 
LOOP IS TO OVERLAP THE TAPE AT THE POINT WHERE THE CHARACTERS 
377,000, 000; 377. APPEAR. THAT SEQUENCE OF CHARACTERS 
APPEARS EVERY Slo SHARRCTERS THEREFORE A MINIMUM SIZE 
TEST itt WOULD CONSIST OF S12 CHARACTERS. 

SR OPTIONS 

THE STANDARD SR OPTIONS ARE DESCRIBED HERE. 

SR1S - HALT ON ERROR. 

SR14 - SCOPE. THIS OPTION CAUSES THE PROGRAM TO REMAIN IN THE 
CURRENT TEST ROUTINE. WHEN THE OPTION IS REMOVED THE 
PROGRAN 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 WiLL REMOVE ALL 
ERROR PRINTOUTS. 

SR11 - INHTeTT UTERATION.: SOME PROGRAMS CONSIST OF INDIVIQUAL 
TESTED coR EACH ROUTINE THE FUNCTION BEING 

TED AN” ESE DO A VARIABLE NUMBER OF TIMES BEFORE 
ROUTINE I s COMPLETED, THE NUMBER OF TIMES THE TEST IS TO 

Bee PERFORMED. IS CALLED THE_ITERATION COUNT AND IT_MAY DIFFER 
FROM ROUTINE TO ROUTINE. SETTING SRI] WILL CAUSE THE PROGRAN 
TO PERFORM ONLY ONE ITERATION FOR EACH ROUTINE DURING 
PA al IS SET. TWO POSSIBLE USES OF THIS 
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(7.2 CONT’D) 

f. QUICK PASS. WHEN A PROGRAM RUNS FOR SEVERAL MINUTES 
FOR ONE PROGRAM PASS, THE USER MAY ELECT TO RUN 
THROUGH THE PROGRAM QUICKLY TO FINO OUT IF ANY FAILURES 
SHOW UP IMMEDIATELY. A SUCCESSFUL QUICK | Pass HOWEVER 
DOES NOT GUARANTEE THAT THE SAME PROGRAM WILL RUN ERROR- 
FREE WHEN PERFORMING A NORMAL T FERRY ION PASS. 

8. SKIP OVER FAILING ROUTINE. WHEN A ROUTINE WITH A MUL TIPLE 
ITERATION COUNT HAS DETECTED A SOLID FAILURE, THE ERROR 
WILL BE REPORTED MANY TIMES. TO GO ON TO THE NEXT 
ROUTINE IF DESIRED, THE USER CAN INHIBIT ITERATION. IT 
WILL BE NECESSARY TO SET SRil ROUTINE AND HALT, TO 
CAUSE THE PROGRAM TO STOP AT END OF FAILING HAO OUT INE. 
OTHERWISE THE PROGRAM WILL QUICKLY RUN THROUGH THE 
NEXT ROUTINE ALSO. 

SR1O -_HALT AT END OF CURRENT ROUTINE. PRGO AND PRG1 CONSIST OF 
INDIVIOUALLY NUMBERED TEST ROUTINES. SETTING SRIO WILL CAUSE 
PROGRAM TO HALT UPON COMPLETION OF CURRENT ROUTINE. 

SRY - Sangh ROUTINE. FOR PROGRAMS THAT CONSIST OF INDIVIDUAL TEST 
ROUTINES, THE USER MAY ELECT TO RUN ONLY A SPECIFIED 
ROUTINE. ‘TO SELECT A ROUTINE SR9 MUST BE SET, AND SR7 
THROUGH SRO BE SET MUST THE NUMBER OF THE’ DESIRED 
ROUTINE. THE SELECTED NUMBER MUST BE A VALID ROUTINE 
FOR THE PROGRAM BEING RUN. OR A USER ERROR PRINTOUT WIL! 
OCCUR. THE PROGRAM WILL RUN THE SELECTED ROUTINE UNTIL THE 
SELECT ROUTINE OPTION IS CLEARED, OR UNTIL THE SELECTED. 
ROUTINE NUMBER IS CHANGED. IF THE OPTION IS CLEARED 
PROGR WILL PROCEED TO EXECUTE THE REMAINING ROLTTAES IN THE 
PROGRAM. IF THE ROUTINE NUMBER IS CHANGED, THE PROGRAM 
WILL EXECUTE THE NEWLY SELECTED ROUTINE. 
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TESTING AT NON-STANDARD ADDRESSES AND/OR VECTORS 

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

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

LOCATION FROM STANDARD TQ_NON-STANDARD 
001220 172600 1ST READER CSR ADDRESS 
OOle2e 172700 1ST PUNCH CSR ADDRESS 

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

LOCATION FRO“ STANDARD TQ NON-STANDARD 
001224 177560 TTY REAQER CSR _RODRESS 
O01ee6 177562 TTY READER BUFFER ADDRESS 

1230 177564 TTY PRINTER CSR_ ADDRESS 
001232 177566 TTY PRINTER BUFFER AODRESS 
001234 000060 TTY READER INTERRUPT VECTOR ADDRESS 
001236 000200 TTY READER PRIORITY LEVEL 
001240 000064 TTY PRINTER INTERRUPT VECTOR ADDRESS 
001242 000200 TTY PRINTER PRIORITY LEVEL 

PROCEED TO USE THE PROGRAM, OR 

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

E. DUMP OUT ONLY LOCATIONS 001224 THROUGH 001242 IN ABSOLUTE 
FORMAT. AND SPLICE THE TAPE TO THE ENO OF THE STANDARD O8- 
JECT TAPE. THIS PROCEDURE WOULD REGUIRE THAT THE SHORT LENGTH 
OF TAPE BE LOADED IMMEDIATELY AFTER THE MAIN PROGRAM IS 
LOADED, IN ORDER TO OVERLAY LOCATIONS OOle24 THROUGH CO1242. 

DESCRIPTION 

PRGO IS THE PA611 READER TEST. IT CONSISTS OF 22 ROUTINES NUMBERED 
FROM 00 TO 24(8). THE PROGRAM USES A SPECIAL BINARY COUNT PATTERN 
TEST TAPE LOOP IN ALL ROUTINES. 

ROUTINES OO THROUGH 17 ARE BASIC LOGIC TESTS. ROUTINES 20 THROUGH 24 
ARE READER EXERCISER TESTS. IN ROUTINES 20 THROUGH 24 THE READER 
WILL RESYNC ITSELF AFTER 3 DATA ERRCRS HAVE OCCURRED. 
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 PRG1 PROGRAM DESCRIPTION 

PRG] IS THE PA611 PUNCH TEST. IT CONSISTS OF 16 ROUTINES NUMBERED 
FROM 00 TO 17(8). ROUTINES OO THROUGH !3 ARE BASIC _OGIC TESTS. 
ROUTINES 14 THROUGH 17 EXERCISE THE PUNCH USING THE FOLLOWING FORMAT: 

A. 20 BLANK CHARACTERS 
B. SYNC CHARACTER RUBOUT. 
C. MODE NUMBER (BETWEEN O AND 3) 
D. 4 BLANK CHARACTERS 
E. Sle CHARACTERS OF SPECIAL BINARY COUNT PATTERN. 

RTN14 - PUNCHES S DATA BLOCKS AT FULL SPEED. 

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

RTN16 -_ FINCHES S DATA BLOCKS. THE SPECIAL BINARY COUNT PATTERN 
DAIA_IS PUNCHED WITH RANDOM STALLS OF UP TO 47 MILLISECONDS 
BETWEEN GROUPS OF CHARACTERS OF UP TO 15 CHARACTERS. 

RTN17 - PUNCHES 1 DATA BLOCK. THE SPECIAL BINARY COUNT PATTERN DATA 
BAe Bune WITH AS SECOND STALL PRECEDING EACH 32 CHARACTER 

PRG2 PROGRAM DESCRIPTION 

PRG2 VERIFIES THE PAPER TAPE PRODUCED BY PRG1. THE 
PROGRAM CONSISTS OF A SINGLE ROUTINE THAT PERFORMS THE 
FOLLOWING STEPS: 

LOOK FOR 10 CONSECUTIVE O CHARACTERS 
LOOK FOR SYNC CHARACTER (RUBOUT) 
LOOK FOR MODE &. BETWEEN O AND 3. 
RERD 4 BLANK CHARACTERS 
READ Sle BINARY CHARACTERS. 
GO TO STEP A. 

THE ROUTINE WILL REPORT EVERY ERROR. IT WILL NOT RESYNC 
ON THE SPECIAL BINARY COUNT PATTERN, SINCE IT IS INTENDED 
THAT EVERY ERROR CAUSED BY THE PUNCH BE REPORTED. 

M
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PRG3 COMBINED READER-PUNCH TEST 

REABER CONCURRENTLY. THE SPECIAL BINARY COUNT PATTERN TS USED 
IN THIS PROGRAM, 

A. THE PUNCH PUNCHES DATA AT FULL SPEED. HEN, THE CHARACTER COUNT 
REACHES 20, THE PUNCH ROUTINE ENABLES THE 

B. WHEN THE CHARACTER COUNT REACHES 40, THE PUNCH ROUTINE WILL 
STOP PUNCHING. PUNCHING WILL NOT RESUME UNTIL THE CHARACTER 
count IS DECREMENTED TO 31 BY THE READ ROUTINE. 
IF THE CHARACTER COUNT IS OVER 31, THE READER READS AT C. 
FULL SPEED. 

D. IF_THE CHARACTER COUNT IS 31 OR Lees THE READER WILL READ 
WITH RANDOM STALLS BETWEEN CHARACTERS. 

E. Ir _ THE CHARACTER COUNT BECOMES O, THE READER STOPS READING 
UNTIL THE COUNT CLIMBS TO 20. 

F. THE READ ROUTINE WILL RESYNC AUTOMATICALLY AFTER 3 ERRORS. 

PRGY PROGRAM DESCRIPTION 

PRG4Y WILL PUNCH CONTINUOUSLY THE @ CHARACTERS WHOSE CODES ARE 
SET IN THE SR. THE ROUTINE IS USED FOR GENERATING ALL O’S TAPE, 
ALL 1’S TAPE, ONES AND ZEROES TAPE, ETC. 

PRGS PROGRAM DESCRIPTION 

PRGS READS AND CHECKS A TAPE PUNCHED WITH THE CHARACTERS WHOSE 
CODES ARE SET IN THE SR. THIS ROUTINE IS USEFUL IN SETTING UP 
THE READ PHOTOCELLS AND READ AMPLIFIER. 

PRG6 PROGRAM DESCRIPTION 

PRG6 WILL ENABLE THE READER FOR tHe NUMBER _OF CHARACTERS 
SPECIFIED IN THE LEFT HALF OF THE SR, AND THEN IT WILL STALL 
FOR THE NUMBER OF MILLISECONDS SPECIFIED IN THE RIGHT HALF OF 
THE SR. THIS ROUTINE IS USEFUL IN SETTING UP THE READER CLOCK, 
ACCELERATOR, STROBE, AND FOR CHECKING THE STOP DELAY. 
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PRG? PROGRAM DESCRIPTION 

PRG7 PUNCHES THE SPECIAL BINARY COUNT PATTERN CONTINUOUSLY. 

PRG1O PROGRAM DESCRIPTION 

PRG1O IS A ROUTINE USED TO CHECK THE SPEED OF THE READER. 
READER SPEED CAN BE MEASURED IN TWO WAYS: 

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

SR14 INDICATES TO THE ROUTINE THE TIMING PERIOD THE USER IS 
GOING TO USE. SRi4=0 INDICATES 30 SECOND TIMING. 

THE _USER CONTROLS THE DURATION OF THE TIMING PERIOD BY USING A 
SWEEP SECOND HAND WATCH OR STOP-WATCH. AT THE END OF THE 
TIMING PERIOD, SR1IS IS SET TO A 1 TO OBTAIN A SPEED PRINTOUT. 

PRG11 PROGRAM DESCRIPTION 

PRG11 IS USED TO CHECK THE SPEED OF THE PUNCH. THE ROUTINE 
USES A 60 SECOND TIMING PERIOD THAT IS CONTROLLED BY THE USER. 
AT THE END OF THE TIMING PERIOD SR1IS IS SET TO A 1 TO OBTAIN A 
SPEED PRINTOUT. 

PRGl2 PROGRAM DESCRIPTION 

PROGRAM le IS USED TO TEST THE PROGRAMMABLE INIT FEATURE 
ADDED TO THE PUNCH CONTROL LOGIC. THE PROGRAM PUNCHES AN 
ENDLESS BINARY PATTERN WAITING FOR THE OPERATOR TO HANG THE 
UNCH UP. THIS CAN USUALLY BE ACCOMPLISHED BY TURNING THE 

CONTROL SWITCH OFF AND JIGGLING THE TAPE LOW SENSOR SWITCH 
WHILE THE PUNCH IS PUNCHING. IF THE PUNCH CYCLE HAS NOT BEEN 
COMPLETED, READY WILL REMAIN LOW AND THE PUNCH WILL HANG. 

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

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

UPON HITTING THE CONTINUE SWITCH, 
THE PROCESS REPEATS ITSELF. 

PRG13 PROGRAM DESCRIPTION 
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THIS _PROGRAM_IS USED TO CHECK THE ABILITY OF THE READER 
LIGHT TO BE TURNED OFF UNDER PROGRAM CONTROL. 

ASSUMING THAT THE READER LIGHT IS ON, THE STEPS PERFORMED 
BY THE PROGRAM ARE: 

l. 

2. 

GET THE ADDRESS OF THE READER TO BE_TESTED (READER 
IS SELECTED VIA CONSOLE TTY RESPONSE) 

CHECK SWITCH 8. IF SWITCH 8=1 THEN ISSUE A COMMAND TO 
TURN THE LIGHT OFF. IF SWITCH 8=0 THEN RECHECK THE 
SWITCH AND LOOP 
ON THIS STEP. 

CHECK SWITCH le. 
IF SWie=1 THEN GO TO STEP 1. 
IF SWi2=0 THEN GO TO STEP e. 
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;STORED IN DECTAPE LIBle - MIKE MITCHELL 3/75 
;TYPESET 11 READER-PUNCH TESTS 
; COPYRIGHT, 1972, paeGr TAL EQUIPMENT CORP., MAYNARD, MASS. 

ABS 
.ENRBLE AMA 

-LIST ME 
NLIST MD,SEQ 

sPRGO - READER TEST 
-PRG] - PUNCH TEST 
*PRG2 - PUNCH VERIFY ROUTINE 
*PRG3 - COMBINED READER-PUNCH TEST 
*PRGY - PUNCH 2 CHARACTERS FROM SR. 
-PRGS - READ 2 CHARACTERS RS PER SR. 
>PRG& - READ X CHARS, STALL Y MSECS. 
*PRG7 - PUNCH SPECIAL BINARY COUNT PATTERN TAPE. 
*PRGIO - READER SPEED PRINT ROUTINE. 
*PRGI1 - PUNCH SPEED PRINT ROUTINE. 
*PRG12 - PUNCH INIT TEST 
;PRG13 - READER LIGHT TEST. 

SR 1S - HALT-ON-ERROR. 
SR 14 - SCOPE. 
-SR 13 - INHIBIT ERROR PRINT. 
SR 11 - INHIBIT ITERATION. 
SR 10 - HALT AT ene OF CURRENT ROUTINE. 
:SR 9 - SELECT ROUTINE. 
:SR 8 - TURN READER LIGHT OFF (PRG13 ONLY) 
SR 7 THROUGH SR O - NUMBER OF ROUTINE TO BE SELECTED. 

;PA611 ADDRESSES: 
!PUNCH......00-0.+ 772776-772700 
ZREADER...........: 772676-772600 
: RDRO-----—— 172600 
:RDRI------- 172604 
t RDRP-==—= 172610 
: RDR3--------- 172614 

“fee sUNASSIGNED TRAP 

MACHER: st? .SP OVERFLOW, BUS ERROR TRAP 

we, sRESERVED INSTRUCTION TRAP 

TRCV:  SV5S sTRACE TRAP 
PRTY7 

IOTV: RSSS STRAP TO CALL I0Xx 
PRTY7 
+2 SPOWER FAIL TRAP 

HALT 
EMTV: EMTINT ;EMT TRAP 
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PRTY? 
+2 ;TRAP TRAP. SIMILAR TO EMT. 
RTI SEXIT TRAP CALL. 
240 

sLOCATIONS 10, THROUGH 776 ARE FILLED WITH .+2 AND HALT. 

-LIST ME 
; EQUATE STATEMENTS 

TRPV: 

OPEN=O_ 

BIT15=100000 
4 00 

4
4
4
4
 

6=100 

ez 

4
4
4
4
4
 
H
A
H
 

N
o
o
 

PUSH=005746 
PUSH2=024646 
POPSP=0057e6 
Pores 

PRTY6=300 
PRTYS=240 
PRTY4=200 
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T1240 
A=BIT1S 
Beit 
C=BIT13 
I€=SITE 
EMTX= 
SAavSS=3 
RS Ta5=4 

KBSVC sKEYSOARG VECTOR SETUP. 
PRIVY? “STATUS UPON KEYBOARD INTERRUPT. 

oo14s2¢ aH ooo START ;GQ TO START OF PROGRAM. 

NOP 
NOP 

O01eSe CLR INITO i RESET INIT SWITCH. 
00!+59 uM 500 START :60 TO START OF PROGRAM. 

PRS: OPEN READER CSR 
PRB: OPEN READER BUFFER 
PPS: OPEN : PUNCH H CSA 
PPB: OPEN * PUNCH BUFFER 
RORVTR: OPEN READER INTERRUPT VECTOR 
RORLVL: PRTYY READER PRIORITY LEVEL 
PCHVTR: OPEN * PUNCH INTERRUPT VECTOR 
PCHLVL: PRTY4 :PUNCH PRIORITY LEVEL 
FSTROR: 172600 sADDR OF 1ST READER. 
FSTPCH: 172700 :ADOR OF 1ST PUNCH. 
TKS: 177580 :LSR CSR 
TKB: 177562 *LSR BUFFER 
TPS: 177564 LSP CSR 
TPB: 177566 :LSP BUFFER 
TKVTR: 60 -LSR INTERRUPT VECTOR 
TKLVL: PRTY4 *LSR PRIORITY LEVEL 
TPVTR: 64 “LSP INTERRUPT VECTOR 
TPLVL: PRTYY LSP PRIORITY LEVEL 
FSTVCT: OPEN 
RDORLIM: OPEN 
PCHLIM: OPEN 
INITO: OPEN 
PRGNUM: OPEN ;CONTAINS CURRENT PROGRAMS 
KSTART: OPEN - CURRENT PROGRAM START RODRESS. 
CURTST: OPEN CONTAINS ADOR OF CURRENT TEST. 
RTNNG: OPEN : CONTRINS CURRENT TEST 8. 
NxTST: Open ; CONTAINS ADDR OF NEXT TEST. 

ICTR: OPEN  CONTAT CURRENT ITERATION COUNT 
SCOPTR: OPEN : CONTAIN CURRENT SCOPE POINTER. 
PRGIO: OPEN ; CONTAINS PROGRAM INDICATORS 
PRGTAB: PRGO *PRGO START ADDRESS 

PRGI “PRGI START RODRESS 
PRGe2 :PRG2 START ADDRESS 
PRG3 :PRGS START ADDRESS 
PRG4Y *PRGY START ADDRESS 
PRGS :PRGS START ADDRESS 
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OC13i2 11634 PRGG RG& START AQDRESS 
001314 Qlivee PRG? ‘PR G7_ START ACDRESS 
001316 O11774 PRG1O PRGIO START ADDRESS 
OC1320 Olelle PRG1Y “PRGL1 START ADORESS 

sOPERATOR INTERVENTION TESTS: 
001322 Oleck PRGle ;PUNCH TEST (OPR_INTV.) 
001324 IleSOe PRG13 READER LIGH Test 

(OPR INTV REGD. ) 
0013e6 oc00cd ERRT: OPEN 
001330 000000 RCNT: OPEN ;CHARACTER COUNT 
00133e oo00000 PCHOUT: OPEN 
901334 900000 RBUF: OPEN ;HOLOS ONE CHARACTER FROM REACER. 
001336 900300 CHR1: OPEN 
001340 o00cod CHRe: OPEN 
Q01342 900000 CHR3: OPEN 
001344 000000 ERCTR: OPEN 
001346 000000 PCHMSK: OPEN 
001350 900000 RORMSK: OPEN 
0013Se o00000 CTRA: OPEN 
0013S4 000200 CTR8: OPEN 
0013S6 900000 CTRC: OPEN 
00i360 000000 CTRO: OPEN 
00i36e 000000 FPC: JPEN 

NLIST MC 
001364 EMTTAB: 
901364 1752 CHAINN ;POINTER FOR EMT CALL SCOPE 
001366 O0e4le SRSETT POINTER FOR EMT CALL SRESET 
00137" O0e1Sé Sv03 ;POINTER FOR EMT CALL SAVO3 
9012-2 O0e2S6 RSO3 ;POINTER FOR EMT CALL RSTO3 
00'374 002206 SVO0S ;POINTER FOR EMT CALL SA 
00.376 002306 RS0S ;POINTER FOR EMT CALL RSTOS 
OF1400 002176 Sv0SS ;POINTER FOR EMT CALL SAVOSS 
031402 O0e30e RSOSS ;POINTER FOR EMT CALL RSTOSS 
COlYO4 O0e70e ;POINTER FOR EMT CALL 
"01406 002774 TYPS ;POINTER FOR EMT CALL TYPES 
“410 OO41S2 T ;POINTER FOR EMT STALL 
OL :le OO3744 STPTRV ;POINTER FOR EMT CALL STRORV 
OC.314% OO3774 STPTPV ;POINTER FOR EMT CALL STPCHV 
31416 O0eS26 ;POINTER FOR EMT CALL ERROR 
JO1420 002536 ERRN ;POINTER FOR EMT CALL ERRORN 
001422 003304 ORCNVV ;POINTER FOR EMT CALL OACNV 
001424 003376 BOCNVV ;POINTER FOR EMT CALL BOCNV 
001426 003560 RNGEN ;POINTER FOR EMT CALL RNONUM 
001430 003636 INRNON ;POINTER FOR EMT CALL INRNO 
001432 003354 BMOVV ;POINTER FOR EMT CALL BMOVE 
001434 O0eS0e CHLT ;POINTER FOR EMT CALL CHALT 
001436 002514 T ;POINTER FOR EMT CALL EHALT 
001440 003070 INBINH ;POINTER FOR EMT CALL INBIN 
001442 O003e34 GTBINR ;POINTeR FOR EMT CALL GETBNR 
OO1444 003156 GTBINP ;POINTER FOR EMT CALL GETBNP 
001446 O030e4 ON He ;POINTER FOR EMT CALL DELAY 

001450 012706 001200 START: MOV aSPBOT, Rb ;SET BOTTOM OF SP STACK. 
001454 005737 001eS2 TST INITD ; SEE If PROGRAM IS INITIALIZED. 
001460 00104! BNE STRTA ;BR_IF_YES. 
001462 504010 TYPE :TYPE TITLE. 
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OCI464 Ol2712 PTI? 
0014 a TYPES -TYPE INSTRUCTIONS TO SET RDR O VECTOR. 
D014 le MSVCTR 
001472 O14O01 IM23 

polame toe CHALT 
18 yey 177570 o01e44 MOV SR, FSTVCT sSAVE RORO VECTOR. 

001506 104011 TYPES “TYPE INSTRUCTIONS TO SET # OF READERS. 
151 B FEAROR 
H0151e 834001 3 
001514 -1 
001516 1040e4 CHALT 
001520 113737 1377570 o01246 MOVB «SR, RORLIM ;SAVE # OF READERS. 
001526 104011 TYPES ?TYPE INSTRUCTIONS TO SET # OF PUNCHES. 
001530 013060 SELPCH 
001532 O!400! IM23 
001534 177777 -1 
001536 104024 CHALT 
001590 113737 177570 001250 MOVB = SR, PCHLIM -SAVE 8 OF PUNCHES. 
001546 012737 177777 001252 MOV s-1, INITD “INITIALIZATION COMPLETE. 
001554 104010 TYPE “RESTART MESSAGE. 
001555 012753 RUNINS 
001560 94024 CHALT 
001562 000776 BR 72 
001564 012737 O00340 177776 STRTA: MOV SPRTY7, PSH -SET PRIORITY 7. 
001572 004737 005134 JSR PC, CLNUP -GO DO CLEAN-UP. 
001576 013700 177570 MOV SR’ RO GET PROGRAM NUMBER. 
001602 O42700 177760 BIC #1?7760,R0 
901606 Oe002e7 000013 CMP RO. #13 : VALID PROGRAM NUMBER? 
OOl612 101404 BLOS § STRTB -BR IF YES. 
001614 104010 TYPE “TYPE INCORRECT PROGRAM MESSAGE. 
OC!616 012601 
001620 104024 CHALT 
OSibe2 000760 BR STRTA TRY AGAIN. 
601624 010037 001254 STRTB: MOV RO, PRGNUM -SAVE PROGRAM NUMBER. 
001630 006300 ASL 20 RO TIMES 2. 
001632 <:O4001 SRESET “SYSTEM RESET. 
001634 00170 001276 yup @PRGTAB(O) :GO TO SELECTED PROGRAM. 
001640 104011 SRSET: TYPES “TYPE SR OPTION MESSAGE. 
901642 Gleb44 ASETSR 
001644 O14001 IMe3 
S016%6 177777 - 
001650 104024 CHALT COMMON HALT. 
001652 013737 001256 001264 GETRDY: MOV KSTART,NXTST § ;ADOR OF 1ST ROUTINE TO NXTST 
001660 012737 000340 177776 GTRDYX: MOV 8PRTY7,PSW :SET PRIORITY 7. 
001656 012706 001200 MOV 8SPBOT, RE >SET BOTTOM OF STACK. 
001672 104001 SRESET * ISSUE RESET. 
001674 004737 GTROYA: JSR R?, FORWD ‘ROLL FORWARD TO “NEXT” ROUTINE. 
001700 032737 OO!000 177570 GTROYB: BIT s6tTS SR :CHECK SELECT ROUTINE SWITCH 
001706 001002 BNE GTrRoy¢ *BRANCH IF SELECT ROUTINE SWITCH IS SET. 
001710 000177 177344 GORUN: JMP aCURTST °GO RUN CURRENT ROUTINE. 
001714 013700 177570 GTROYC: MOV SR. RO °(SR) TO RO 
901720 042700 177600 gic #177600, RO *MASK UNDESIRED BITS 
051724 123700 O0lebe2 CMPB =sRTNNO,, RO COMPARE RTNNO TO (RO) 
001730 001767 BEQ GORUN *BR IF ROUTINE FOUND. 
001732 022737 177777 001264 GTRDYD: CMP #-1, NXTST “NO. CHECK FOR LAST ROUTINE. 
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BNE GTRDYA 
TYPE 
CM3 
CHALT 
BR GETRDY 

CHAINN: MOV sSPBOT,R6 
INC ICNT 
BNE CHNAC 
COM ICNT 

CHNAC: BIT #81T14,SR 
BEQ CHNA 

CHNAB: JMP aScoPTR 
CHNA: BIT #B1T11,SR 

CHNAA BNE 
DEC ICTR 
BNE CHNAB 

CHNAA: BIT #BIT10,SR 
BEQ CHNB 
MOV RTNNO, RO 
HALT 

CHNS: BIT #BIT9. SR 
BNE GETROY 
CMP wl NXTST 
BNE TROYX 
OACNV 
PRGNUM 
APN 
2 
TYPE 
APGEND 
BR GETRDY 

FORWO: MOV NXTST RS 

FORWOA: MOV R5, CURTST 

RTS R?7 
-EMT INTERPRETER ROUTINE. 
EMTINT: MOV RO, -(6) 

HOV 2(6),RO 
-(C3,RO 

ASL RO TIMES 2. 
HOV ERTTAB-10000(0),f ‘Ao 
RTS 

-SAVE REGS 0 TC 3 SUBROUTINE. 
&v03: Mov (54, 10. (6) 

my a sible 
VOSB 

05 
BR SV VOSA 

SUB TO SAVE REGS 0 TO S. 
évos: MOV BRTI, SVOSC 

;BRANCH IF NOT LAST ROUTINE. 
TYPE INCORRECT RTN SELECTED. 

;CONMON HALT. 
:START OVER, 
TRESTORE STACK. 
SINCREMENT ITERATION COUNT. 
:BR IF RESULT NOT 0. 
SRESULT O. RESET ICNT TO -1. 
[CHECK FOR SCOPE OPTION. 
SBRANCH IF SCOPE SW NOT SET. 
RETURN TO ROUTINE: 
TEST INHIBIT ITERATION SWITCH 
'BRANCH IF INHIBIT ITERATION SW SET. 
:DECREMENT ITERATION COUNT. 
SBRANCH IF COUNT NOT 0. 
;ROUTINE END HALT Sw SET? (SR10) 
; 8 RO. 
sROUTINE END HALT. TEST 8 IN LIGHTS. 
CHECK SELECT ROUTINE SWITCH 
:BRANCH IF poeLect RTN SW SET 
LAST TEST? 
BRANCH IF NOT LAST TEST. 
;CONVERT PROGRAM NUMBER TO ASCII. 

; TYPE PROGRAM END BFL. 

;GO REPEAT PROGRAM. 
ADDR OF NEXT ROUTINE TO RS. 
:GET NEXT ROUTINE NUMBER. 
CET ADOR OF NEXT “NEXT” ROUTINE. 
GET ITERATION COUNT. 
GET SCOPE LOOP ENTRY POINTER. 
;ADDR OF NOW CURRENT TEST TO CURTST. 
:PRESET ICNT TO 1. 
sEXIT FORWO SUBROUTINE. 

; PUSH RQ. 
;GET EMT PC. 
sGET EMT CALL. 

ORM EMT ROUTINE ADOR. 
GO TO chy ROUTINE; RESTORE RO. 

;MOVE PC _UPSTACK. 
MOVE STATUS UPSTACK. 

BR SV 
Sue. TO SAVE REGS 0 TQ S AND PLACE EMT °C IN RS. 

S: #NOP SVOSC 
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177762 SVOSA: MUV (6)+,-14. (6) 
177762 MOV (b+, “14, (6) 

MOV 5,-{6) 
MOV B= ) 

SVOSB: MOV R32; -(6) 
MOV R2'-(6) 
MOV RI} -(6) 
MOV RO; -(6) 
PUSH 

SVOSC: RTI 
000020 MOV 16.(6),RS 

MOV RS. RY 

mee 
-RESTORE REGS O TO 3 SUBROUTINE 
RSO3:  POPSP2 

MOV (6)+,RO 
MOV (6)+,R1 
MOV (6)+,Re 
MOV (6)+-R3 

177766 MOV -10.t6),-(6) 
177766 ov -10: (6); -(6) 

-SUB TO SET RS IN. EMT PC 
o0c020 RSOSS: MOV 16. (6) 

-SUB TO RESTORE Rees a 0 10S. 
RSos:  PopsPe 

MOV (6)+,RO 
MOV (6)+/RI 
MOV (6)+,R2 
MOV (6)+,R3 
MOV (6)4,R4 
MGV (6)4+.RS 

177762 MOV -14,l6),-(6) 
17776e ov -14. (6); =(6) 

177772 SVSS: MOV (6)+,-6(6) 
177772 MOV (6)+, -6(6) 

MOV RS,-(6) 
MOV RY’ -(6) 
PUSH 

000010 MOV 8. (6),RS 
MOV RS RY 
TST -(4) 
RTI 

000010 RSSS: MOV RS,8. (6) 
PopSPe 
MOV (6)+,R4 
MOV (6)+,RS 

177772 MOV -6(6),-(6) 
177772 MOV -6(6),-(6) 

RTI 

SRSETT : SAV 
052525 MOV #52525 ,RO 

COM RO 

FO3 

;MOVE PC AND PSW UPSTACK. 

;RTI OR NOP. 
EMT PC TO RS. 

sEXIT. 

;RESTORE REGS O TO 4. 

;MOVE PC AND PSW DOWN STACK. ( 
( 

AND R restbne REGS O TOS. 
;SET EMT PC TO RS CONTENTS. 

;MOVE PC AND PSW DOWNSTACK. 

sEXIT. 
;PC AND PSW UPSTACK. 

;SAVE RS. 
:SAVE RY. 

;EMT PC TO RS. 
EMT PC TO RY. 

;EXIT EMT SUB. 
;RS TO EMT PC. 

;RESTORE RY. 
sRESTORE RS. 

j POUTINE A el RESET ANO ENABLE KE YBOR20 INTERRUPTS. 

;DATA TO RO. 
COMPLEMENT (RO). 
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002416 

00004e 

000100 

176552 
000200 
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009042 
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000240 
001362 
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014761 

176556 
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0024S4 

002656 

002656 

002654 

002654 
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SRSETA: 

G03 

RC, SRSETT+4 

asde 
SRSETA 
sBIT6,dTKS 

; KEYBOARD SERVICE thee 
KBSVC: 

HLT: 

MOV 
BIC 
CMP 
BEQ 
RTI 
MOV 

HALT 
RSTOSS 

wore Pasvceu 
#3, KBSVC+H 

ast2,PC 
COMMON HALT ROUTINE. 

SAVOSS 
R4,RO 

: CONDITIONAL ERROR HALT ROUTINE. 
EHLT 

EHLTA: 
ERR: 

ERRN: 

020000 177570 ERRNA: 

5 
NOV 
BIT 
BNE 
TYPE 

EHLTA 

#406 ERRNB 
ARNG 

RS,ERRB 
#2, ERRE 

8EMO, ERRB 
#61713, SR 
ERRNB 

; (RO) TO SRSETT+4. 
“RESET. RO IS DISPLAYED. 

BR TEN FROM DECTAPE? 

: ENABLE KEYBOARD INTERRUPTS. 

;READ KEYBOARD BUFFER. 
:CLEAR PARITY BIT. 
IS IT CTRL C? 
BR IF YES. 
;NO. EXIT. 
sEXIT TO DECTAPE MONITOR. 

;DEVELOP ADDR OF CALLER. 
HALT CALL ADDR IN DATA LIGTHS. 

;EXIT. 

;CHECK FOR HALT ON ERROR. 
:BRANCH IF NO HALT DESIRED. 

IN DATA LIGHTS. 
;SET UP FOR SINGLE MESSAGE. 

;SET UP_FOR MULTIPLE MESSAGES. 
CONVERT CALL ADDR OF SUB CALLING. 

;SAVE REG SS 
DETERMINE CALLING ADDR. 

;CONVERT CALLING ADDR TO ASCII. 

;CONVERT PROGRAM # TO ASCII. 

;CONVERT TEST # TO ASCII. 

;CONVERT ICNT TO DECIMAL ASCIT. 

; TYPE ERR HEADER MSG IF NOT INHIBITED. 
j INHIBIT ERR PRINT? 
iBR TO INHIBIT. 
TYPE MSG. 
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002654 000000 
00: 

HO3 

i DESIRED fee ADDR GOES HERE. 

:GO._ TYPE IF NOT TERMINATOR. 
HALT IF REGUISED. 

;ADDRESS OF MESSAGE TO RO. 
CHARACTER 

s TERMINATOR CHAR. DONE. EXIT. 
3C FOR" 

;OUTPUT CHARACTER TO PRINTER 

: MOVE E SEP RIAGE RETURN CODE TO R1 

;ADOR OF MESSAGE TO TYPSB. 
ERMINATOR 

BRANCH IF NOT TERMINATOR. 

;CALL ON TYP SUB TO TYPE MESSAGE 
SS OF MESSAGE GOES HERE 
CESS NEXT MESSAGE 

N4-NOV-76 12:14 PAGE 33 
le:ll 

ERRB: OPEN 
ERRNB: OPEN 

002654 MOV (5)+ ERRB tet AOR OF NEXT MSG. 
177777 902654 CMP #-1,ERRB : TERMINATOR? 

BNE ERRNA 
ERRNC: EHALT "END OF MSGS. 

RSTSS ;RESTORE | REG 5S. 

jSUBROUTINE To OUTPUT ASCII MESSAGE ON TELETYPE PRINTER. 

MOV (5)+,R0 
TYPA: MOVB (0)4,R1 *GET 

000100 CMPB ss 00,1 *CHECY FOR™a™CHARACTER 
BNE TYPC’ ;BRANCH IF NOT"d”. 

ie 
oo0co4s TYPC: CMPB 4#4S.R} HECK 

BEQ TYPF : BRANCH IF 
002736 JSR R? ,TYPD “TYPE CHAR IN Ri 

176270 TYPD: MOVB  RI.aTPB 
17262 1318 aTes “WAIT FOR DONE FLAG. 

RTS R? EXIT 
000015 TYPF: MOVB  4#15.R1 
002736 JSR R? tYPD *GO TYPE C 
oodole TYPG: MOVB  #12.R1 “MOVE LF CODE TO R1. 
002736 JSR R? ,TYPD GO TYPE CHAR. 

j SUBROUTINE TO OUTPUT A SERIES OF ASCII MESSAGES ON TELETYPE PRINTER 

003020 MOV (S)+, TYPSB 
177777 003020 CMP s-1, tYPSB “CHECK FOR 

BNE TYPSA 
RSTSS 
RTI TERMINATOR, EXIT 

TYPSA: TYPE 
TYPSB: OPEN 

BR YPS+2 160 PRO 
j SUBROUTINE TO DELAY. A SPECIFIED’ NUMBER OF MILLISECONDS 

003064 OLYN: LCNT ;GET ENT PC. 
coocoe ADS es a5) “SET UP EXIT PC. 

SAVO3 “SAVE REGS 
ooo02e MOV BDLCNT, RO :DELAY COUNT TO RO. 

BEQ OLYCN ;BR IF 0. 
000303 OLYAN: MOV #303,R1 1 MSEC COUNT TO RL. 

DLYBN: DEC Ri DECRERENT 1 MSEC COUNT. 
BNE OLYBN -BR IF NOT 0. 
DEC RO BE CRENENT DELAY COUNT. 
BNE OLYAN -BR IF NOT DONE DELAYING. 

DLYCN: RSTO3 
RTI EXIT. 

OLCNT: OPEN 
DLCTR: OPEN 
-SUBROUTINE TO INITIALIZE BINARY COUNT PATTERNS 

177777 003136 {NBINN: MOV #-1,RIND :SET ALL VARIABLES 
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013737 003136 
013737 003136 
013737 003136 
13737 003136 
13737 003136 

o0000e 
900000 
000000 
o00000 
000000 
OOCO0G 
000000 
000000 
o0cc00 

013737 003142 
00S137 9003144 
005137 003140 
BO 1005 
00Se 003144 
043737 001346 
013737 003144 
013737 003144 
013737 003144 

013737 003146 
005137 003150 
005137 003136 
00100e 
00S237 003150 
043737 001350 
013737 003150 
013737 003150 

104006 
013500 
012501 
01250e 
060201 
010003 
042703 177770 

03 000 
110341 
042700 000007 
006000 
006000 
006000 
005302 
001363 
104007 

104006 
012501 

903140 
003142 
003144 
003146 
003150 

003144 

003150 

003150 
003146 
0031S2 
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MOV RIND, PIND 
MOV RIND, PTO 
MOV RIND,PT1 
MOV RIND,RTO 
MOV RIND,RT1 
RTI ;EXIT. 

RINO OPEN 
PIND OPEN 
PTO OPEN 
PTl OPEN 
RTO OPEN 
RT OPEN 

BINP: N 
-SPECIAL BINARY COUNT PATTERN SUBROUTINE (PUNCH) 
QTBINP: MOV PTO,PT1 sPREVIOUS BIN CHAR TO PT1 

COM PTL’ 
COM PING 
BNE stb 
ING 
BIC ECHNSK PTL 
MOV age pth -SAVE BIN CHAR IN PTO 
MOV PTL, BINP ‘BIN CHAR TO BINP. 
Moy PT1,PCHOUT 
RTI XIT. 

SPECIAL Binary COUNT PATTERN SUBROUTINE (READER) 
&TBI RTO, RTL :PREVIOUS BIN CHAR TO RTI. 

COM RTI 
COM RIND 
BNE t8 
INC 
BIC RO AMSK RTL 
MOV RT1,RTO0 “SAVE BIN CHAR IN RTO. 
HOV RT1;BINR ;BIN CHAR TO BINR. 

-EMT SU8 TO CONVERT OCTAL TO ascti* 
bACNVV: SAVOSS “SAVE REGS. 

MOV 3(5)4+, RO -GET OCTAL VALUE. 
MOV (5)+,R1 > GET DESTINATION ADDR. 
MOV (5)+'R2 GET CONVERT COUN 
ADO R2,Ri *DEVELOP ADDR TO SFORE 1ST CHAR. 

OACNVA: MOV RO'R3 
BIC 8177770,R3 “ISOLATE LEAST SIGNIFICANT DIGIT. 
ADD #60,R3 “CONVERT DIGIT TO ASCII. 
MOVB = R3,-(1) STORE ASCII CHARACTER 
BIC #7,R0 
ROR RO 
ROR RO 
ROR RO 
DEC Ro sDONE ALL DIGITS? 
BNE OACNVA "BRANCH IF NOT DONE. 
RSTOSS RESTORE REGS. 
RTI “DONE. EXIT 

-EMT SUB TO MOVE VARIABLE NUMBER’ OF BYTES. 
BMOVV: SAVOSS -SAVE REGS. 

MOV (5)4,R1 : GET“FROM" ADDRESS 
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003360 012502 MoV (S)4+, Re GET" TO" ADDRESS 
003362 012503 MOV (5)4°R3 “GET COUNT 
003364 1llel22 BMOVA: MOVB (1)4,(2)¢4 “MOVE BYTE 
003366 005303 DEC R3 “DECREMENT COUNT 
003270 001375 BNE BMOVA "BRANCH IF NOT DONE. 
is 372 104 07 ReTOss * RESTORE REGS. 

74 450c40e2 RTI “DONE. EXIT. 
-EMT SUB TO CONVERT BINARY TO DECIMAL ASCII. 

903376 yox0 POCNVV: SAVOSS spaVE REGS 
034 12700 o03sSe MOV #DECVAL, RO -SET UP ADOR TO STORE DECIMAL ASCII IN RO 

OO3404 01350) MOV 3(5)+. Rl ‘BINARY VALUE TO RI. 
003406 012537 o00346e2 MOV (5)+, BOCNVC “DESTINATION ADDR TO BDCNVC. 
p03412 012537 003464 MOV (5)+' BOCNVD *CHAR COUNT TO BOCNVD. 
003416 Ole7Oe OO03S4C MOV #ADTENP. Re ‘ADDR OF TEN PCWER STRING TO R2. 
003422 012737 O0000S 003532 MOV aS CNVCTR “SET UP FOR S POWER CONVERSIONS. 
003430 Ole237 003536 BDCNVA: MOV (25+, TENPWR :MOVE POWER OF TEN VALUE TO TENPWR. 
003434 004737 003472 JSR R?, SUBTEN PERFORM CONVERSION 
003440 005337 003532 DEC CNYCTR “DONE S CONVERSIONS? 
CO3444 001371 BNE BOCNVA :BRANCH IF NOT YET S. 
OO3446 163700 003464 SUB BOCNVD, RO 
0034S2 010037 003460 MOV RO, BOCAVB 
003455 104023 BMOVE 

BOCNVB: OPEN 
003 o00000 BOCNVC: OPEN 
003464 000000 BOCNVD: OPEN 
003465 104007 RSTOSS RESTORE REGS. 
003470 po00g¢ RTI “YES. EXIT. 
003472 003534 SUBTEN: CLR DIGIT “CLEAR DIGIT 
003476 163701 003536 SUBTNA: SUB TENPWR,R1 :SUBTRACT TEN POWER FROM BINARY VALUE. 
003502 103403 BCS SUBTNB “BRANCH IF UNSUCCESSFUL SUBTRACTION. 
003504 005237 003534 INC DIGIT 
003510 000772 BR SUBTNA 
003512 063701 003536 SUBTNB: ADD TENPWR. RI sRESTORE SUBTRACTED VALUE. 
003516 062737 000060 003534 ADD 860, DIGIT ‘CONVERT (DIGIT) TO ASCIT 
003Se4 113720 003534 MOVB DIGIT, (O0)+ “MOVE ASCII CHAR TO DECVAL FIELD. 
003530 000207 RTS R? “EXIT. 
003532 000000 CNVCTR: OPEN 
003534 000000 OIGIT: OPEN 

ooco00a TENPWR: OPEN 
003540 O23420 AOTENP: 10000 
003542 001750 1000 
003544 000144 100. 
003546 00012 10. 
003550 00000! 1 
003552 040 040 O40 DECVAL: .BYTE 040,040,040,040,040,040 
003555 O40 O40 040 

-EMT RANDOM NUMBER GENERATOR. NUMBER IS STORED AT LOC AFTER SUB CALL. 
003560 104006 RNGEN: SAVOSS 
093562 013700 003632 MOV RP1,RO 
003565 006100 ROL RO 
003570 006100 ROL RO 

063700 003634 ADD RP2.RO 
003576 010037 003632 MOV RO, RPL 
003602 006100 ROL RO 
003604 006100 ROL RO 
003606 0663700 003634 ADD RP2,RO 
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004150 

12:14 PAGE 36 

RP: 1233 

KO3 

RQ 
R 8] 
RO.RPe 
RP1,(5)+ ;STORE # AT LOC AFTER SUB CALL. 

;EXIT. 

Re: e 
,EMT SUB TO INITIALIZE RANDOM NUMBER GENERATOR. 
{NRNON: MOV 

Nov 

AREAD: 

RRDOB: TST 

R 
ARDC: JSR 

TSMe: ERRORN 

- ROUTINE 1 SET 
STPTRV: MOV 

ADD 
MOV 

STPRA: MOV 
HOV 
RTI 

sROUTINE TO SET 

RTI 
>ROUTINE TO FETCH A CHARACTER 

INCB aPRS 

$1233,R 
a7622, Ape 

sEXIT. 

;READER ENABLE. 
;WAIT 12 MSECS FOR READER DONE. 

aPRS -DONE SET? 
ARDB BR IF YES. 

‘WAIT ADDT’L 18 MSECS. 

@PRS sREADER DONE NOW? 
AROB BR IF YES. 

“ERROR. NO READER RESPONSE. 

AREAD TRY AGAIN. 
@PRS “ERROR BIT SET? 
ARDC ;BR IF YES. 
47 NO. EXIT. 
“7. TSM2 : TYPE AfEADER ERROR MESSAGE. 
AREAD TRY AGAIN. 

: TYPE READER ERROR MESSAGE. 

“7 ;EXIT 
READER INTERRUPT VECTOR AND PRIORITY 
0(6), STPRA+2 ;MOVE VECTOR ADOR TO STPRA+2 
82,046 *SET UP EXIT 
ROAVIR, “1 
#OPEN t1)4 sSET VECTOR ADDRESS 
RORLVL, (1)+ jSET_ PRIORITY 

x] 
PUNCH INTERRUPT GECTOR AND PRIORITY. 

STPTPV: MOV 3(6), STPPA+2 =; MOVE VECTOR ADDR TO STPPA+2 
ADD ab -SET UP EXIT 
MOV peaeTe “} 

STPPA: MOV #OPEN t1)+ SET VECTOR ADDRESS. 
Ov PCHLVL, (1)4 iSET P RIORITY 

SUBROUTINE To READ CHARACTER FROM READER USING INTERRUPT. 
BREAD: STR ;SET READER VECTOR 

BREA Be BREADS 
BIS #101, aPRS * ENABLE PTR AND PIRI. 
CLR PSW SET UP PRTYO. 
MOV #30000.,BRCTR ;DELAY APPROX. 150 MSECS. 
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005337 
001375 

015101 
000004 

O4-NOV-76 12:14 PAGE 37 
76 le:1l 

004150 

175116 

175102 
175100 

000340 
175056 

003732 

175042 

oo4202 

004154 

004230 

004206 

003152 

CO1334 

177776 

004154 

004176 

004206 

004232 

001334 

BREADA: 

BREADB: 

BREADC: 

BRCTR: 

DEC 
BNE 

LO3 

BREAD 
DRS 
PRB, CRBUF 

#PRTY7, PSW 
JPRS 
BREADC 
PC TSM2 
BREAD 
PRS 

BREADA 

BREAD 

STLMSK, STLA 
STALB 
STLA, STALA 

;CLEGR PTRI ENABLE. 
TYPE NO PTR RESPONSE 
: MESSAGE 

;TRY AGAIN. 
;CLEAR READER CSR. 
CHAR READ TO CRBUF. 
SEXIT SUBROUTINE. 
RESTORE STACK. 
;SET_UP PRTY7. 
TEST FOR ERROR. 
; BRANCH IF NO ERROR. 

TEST FOR DONE BIT. 
BRANCH IF DONE BIT SET. 
SERROR.FALSE READER INTERRUPT. 

OP: 
; SUBROUTINE TO STALL A RANDOM NUMBER OF MILLISECONDS. MAXIMUM STALL 
jDETERMINED BY CONTENTS OF LOC STLMSK. 

GET RANDOM NUMBER. 
-NUMBER GOES HERE. 
“APPLY STALL MASK. 
BRANCH IF RESULT IS 0. 

; DELAY 
DELAY COUNT 
DONE. EXIT. 
STALL MASK. 

“SUBROUTINE TO GENERATE RANDOM CHARACTER COUNT (1-77) 

S NONU 
STLA: OPEN 

BIC 
BEQ 
MOV 
DELAY 

STALA: OPEN 
STALB: RTI 
STLMSK: OPEN 

ARCNT: RNONUM 
GRCNTA: OPEN 

BIC 
BEQ 
MOV 
RTS 

RCMSK: OPEN 
RNCNT: OPEN 
-SUB TO COMPARE DATA READ FROM READER AGAINST EXPECTED DATA AND REPORT ERRORS. 
BCHECK: GETaNR 

RCMSK, GRCNTA 
GRCNT 
GRCNTA, RNCNT 

BINR, CRBUF 
+4 
“7 

;GET RANDOM NUMBER. 
"NUMBER GOES HERE. 
APPLY MASK. 
: TRY AGAIN IF RESULT 0 
COUNT TO RNCNT 

RANDOM CHARACTER MASK. 
“RANDOM CHARACTER COUNT. 

;GET BIN CHARACTER 
>COMPARE BINR TO DATA IN CRBUF 
BRANCH IF NOT SAME(ERROR). 
0K. EXIT. 
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ERRORN 
a 

001344 DEC ERCTR sDECREMENT ERROR COUNTER 
BNE +6 “BRANCH IF NO THIRD ERROR 

004312 ISR 2, , BSYNC jRESYNC THE READER. 

j SUBROUTINE TO SYNC THE READER Tb A SPECIAL BINARY COUNT PATTERN TEST TAPE. 
QSYNC: INBIN j INITIALIZE BINARY PATTERN 

004024 JSR “47, BREAD ;REA D CHA 
oo4oe4 JSR %7, BREAD READ CH HAR: 
004024 JSR “7 BREAD “READ CHAR AND STORE AT CHR 
001334 001336 MOV CRAUF. CHRI 
004024 JSR 47, BREAD sREAD CHAR AND STORE AT CHR2 
001334 001340 MOV CROUF CHRe 
004024 JSR BREAD ;READ CHAR AND STORE AT CHR3. 
001334 001342 MOV CRARE CHR3 
004400 JSR 47, SYNCA GO SYNC 

BR BSYNC *NO SYNC. TRY AGAIN. 
000003 001344 MOV #3, ERCTR 

RTS 47" ; SUCCESS. EXIT. 
SYNCA: SAVOS 

001000 OV #512. ,RO ;SET UP FOR Sl2 TRIES. 
SYNCB: GETBNR GET BIN CHAR. 

003152 MOV BINR,R1 ‘STORE AT RI. 
GETBNR - GET BIN CHAR. 

003152 MOV BINR,R2 *STORE AT Re. 
GETBNR GET BIN CHAR. 

0031S2 MOV BINR,R3 -STORE AT R3. 
001336 CMP R1, CARI “MATCH ON 1ST WORD? 

BNE SYNCC ;BR IF NOT. 
001340 CMP Re, CHRe “MATCH ON 2ND WORL? 

BNE YACC -BR IF NOT. 
001342 CMP R3, CHR3 *MATCH ON 3RD WORD? 

BNE SYNCC >BR IF NOT. 
RSTOS 

goonve ADD #2, (6) ;SET_UP SINCED EXIT. 
RTS PC ‘EXIT. 

SYNCC: DEC RO -TRIED Sle TIMES? 
BNE SYNCB BR IF NOT. 
ERRORN ‘YES. SYNC ERROR. 
EMg 

RETOS 
RTS PC -SYNC ERROR EXIT. 

i SUBROUTINE TO CHECK FOR PUNCH READY 
174500 CPRDY: TST aPPS test FOR ERROR BIT. 

BMI CPROYA “BRANCH IF ERROR BIT SET. 
174472 TSTB = PPS “TEST FOR READY BIT. 

BPL CPRDYA “BRANCH IF READY NOT SET. 
RTS “7 70K. EXIT. 

CPRDYA: TYPES “TYPE NOT READY MESSAGE. 

IM16 

CHALT 
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o04s30 000763 veROUT EN TO PUNCH CHARACTER IN h0k PCHOUT 
004S32 004737 OO4SO0 hep Hie %7. CPRDY 6 CHECK FoR PUNCH READY. 
004536 643737 001346 001332 aye PCAMSK. PCHOUT 
OO4E44 013777 OC1332 174434 MOV PCHOUT, aPPB “LOAD PUNCH BUFFER. 
o04sSe 105777 174426 TSTB ss APPS WAIT FOR DONE. 
904556 100375 SPL of 
OO04S60 000207 RTs ONE. EXIT. 

j SUBROUTINE TO SELECT PUNCH TO a TESTED/USED. 
g04S62 104011 PCHSEL: TYPES TYPE SELECT PUNCH MESSAGE. 
O04564 015507 SPEER 
004566 014001 IM23 
004S70 177777 -1 
00472 104024 CHALT -WAIT FOR USER. 
004574 123737 177570 001250 CMPB = SR, PCHLIM “VALID PUNCH NUMBER? 
004602 103403 BLO PCHSLA :BR IF YES. 
004604 104010 TYPE 7NO. TYPE MESSAGE, AND 
004606 15556 INVRP 
004610 000764 BR PCHSEL GO TRY AGAIN. 
004612 013737 177570 O01204 PCHSLA: MOV SR, PPS ‘DEVELOP PCH CSR ADDR. 
004620 006337 001204 ASL Pps 
OO4624 006337 001204 ASL PPS 
004630 063737 OOleee 001204 ADD Pe Pocu PPS 
004636 013737 O01e04 001206 MOV PPS, PPB sDEVELOP PCH BUFFER ADDR. 
004644 062737 O00CO2 001206 ADD #2, PPB 
Oo46S2 013737 001246 OOle14 MOV RDRLIM,PCHVTR  ;DEVELOP PCH VECTOR ADDR. 
004660 005237 001214 INC PCHVTR ‘IF RORLIM WAS ODD INCR TO MAKE IT EVEN. 
OO46E4Y 006037 001214 ROR PCHVIR 
904670 006337 001214 ASL PSHVTR 

063737 177570 001214 ADD SR, PCHVTR 
004702 006337 001214 ASL PCHVTR 
004706 006337 O01e14 ASL PCHVTR 
OO4712 063737 OOle44 001214 ADD FSTVCT .PCHVTR 
004720 012737 177400 001346 MOV #177400,PCHMSK ;SET UP PUNCH MASK FOR 8 LEVEL. 
004726 005737 177570 TST SR 8 LEVEL PUNCH? 
004732 100003 BPL PCHSLB sBR IF YES. 
004734 012737 177700 001346 MOV #177700, PCHMSK SET UP & LEVEL MASK. 
004742 104017 PCHSLB: OACNV CONVERT SELECTED PCH NUMBER TO ASCII. 
004744 177570 SR 
004746 015630 APCHID 
604750 900002 2 
004752 104010 TYPE -TYPE PCH SELECTED MESSAGE. 
004754 015623 PCHIDM 
004756 000207 RTS PC EXIT. 

-SUBROUTINE TO SELECT READER TO ie TESTED/USED. 
004760 104011 RDRSEL: TYPES -TYPE SELECT READER MESSAGE. 
004762 015440 SRORM 
004764 O14001 IM23 
004766 177777 -1 
004770 104024 CHALT sWAIT FOR USER. 
004772 123737 177570 o01246 CMP8 SR. RORLIM “VALID READER? 
o0s000 103403 BLO RDORSLA ;8R IF YES. 
005002 104010 TYPE -NO. TYPE MESSAGE AND TRY AGAIN. 
005004 O1ssse INVRP 
cosoos 000764 BR RORSEL 
005010 013737 177570 OO01200 RDRSLA: MOV SR, PRS ;DEVELOP RDR CSR ADOR. 



CH-NOV-76 12°21 
OC5916 006337 001200 
055622 006337 001200 

O6373? O0l2e0 oo1eco 
905954 013737 001200 O01ede 
os42 062737 oed002 Oo1c0s 
Q0S0S0 13737 177570 01219 
005056 906337 001210 
g0S062 00633? o01210 
095565 063737 O0le44 O01210 
905074 012737 177400 001350 
805102 005737 177570 
935106 106003 
DOS110 Ole737 177700 091350 
025116 i04C17 
sie ee Sosies O0600s 
005126 104010 
005130 015601 
005132 900207 
005134 005037 001266 
005140 005037 O01e6e 
005144 12737 990003 001344 
PEIS2 O1e701 000300 
00S156 Ole7oe oocaue 
DOS162 010221 
OOSI64 005021 
00516 S223? 001000 
905172 001403 
005174 000004 ie : 

RORSLB: 

CLNUF : 

CLNUPB: 

fkvd 2.1006) QH-NOQV-"6& 12.14 PRGE 40 
\ 

BOY 

ASL PRS 
Asi pas 
rahe) FSTROR, PRS 
MOV PRS PRB 
ADD 82, *ahB 
MOV SR: RORVTR 
ASL RORVTR 
ASL ROR TR 
690 FSTVCT. RDORVTR 
MOV 8177406, RORMSK 
TS? SR 
BPL RORSLB 
MOV 8177700, RORMSK 
OACNY 
SR 
BRORID 

TYPE 
RORIDM 
RTS c 
CLR ICNT 
CLR RTNNO 
MOV #3, ERCTR 
MoV ss 8300, RL 
MOV #302 , Re 
fw Re ‘asF 

CLR (i$+ 
CMP Re, 1000 
BEQ CLAUPB 
aod #4, Re 
BR CLAUPA 
RTS ¢ 

;DEVELOP READER BUFFER ADDR. 

;DEVELOP RDR VECTOR ACOR. 

;SET_UP BLE\"', READER MASK. 
:B LEVEL REnCER? 
:BR IF YES. 
HO. SET UP 6 LEVEL MASK. 
:CONVERT SELECTED ROR NUMBER TO ASCII. 

; TYPE ROR SELECTED MESSAGE. 

;EXIT. 
-CLEAR ITERATION COUNT. 
CLEAR CURRENT ROUTINE NUMBER. 
SET ERROR COUNT TO 3. 
“CLEAR INTERRUPT VECTORS. 

sEXIT. 



r et ee ee ee aD eee ce 

| coy 
PRS11 MACY] 27.1006) QH-NOV-76 12:14 PAGE 41 
COPRRA. CNB OY-NOV-76 12:1] 

;PRGO - READER TESTS 
L777 Xz-] 
o0o90C ¥=0 

| 00S204 Ole737 OCSee& OO:eS& PRG: MOV ePOTO,KSTART :ADOR of 1ST ROUTINE TO KSTART. 
| le 408 ] TYPE : TYPE TITLE. 

14 1322 TITLO 
00Se16 004737 004760 JSR PC RORSEL >SELECT READER. 
005222 000137 001640 IMP SRSET -GO GET STARTED. 
00S226 TSTA POA, 1000. 
00S226 TSTAAR POA’ 1000. , \X1, \xX#2, \¥ 

EE CH HEHEHE HEH aaa aS HEHEHE HEHEHE SEE 
00S226 o00c00 boro: 0 - PRGO ROUTINE O x 
OCS230 005255 PAT! ADDRESS OF NEXT ROUTINE * 
00S23e 001750 1000. * TEST ITERATION COUNT rf 
005234 pone roe SCOPE ENTRY POINT % 

1 HHHHHHHHHGHH HHH HHHGHH UHHH HHE HEHEHE HEHEHE 
: TEST ABILITY TO REFERENCE THE READER STATUS WORD 

00S236 012737 O0SeSe odocod4 MOV SPORE , MACHER ;SET_UP MACHINE ERROR TRAP 
D0Se44 005777 173730 POAA: TST @PRS * REFERENCE READER STATUS WORD. 
00SeS0 104000 SCOPE 3 OC OPE 
00S252 104015 PORE: ERROR sERROR. TRAPPED WHEN REFERENCING READER 
00S2S54 104000 SCOPE STATUS WORD (PRS). 

| 00S2S6 TSTA POB, 1000. 
00S2S6 TSTRA Pog’ 1000. , \X41, \X#2,\Y 

HEHEHE HEE HEHEHE CE HEHEHE SESH HS HEHEHE HCH HEEB EEE EEE 
005256 000001 boti: I - PRGO ROUTINE 1 x 
50S260 005306 POTe2 ‘ADDRESS OF NEXT ROUTINE r 
O0Seb2e 001750 1000. : TEST ITERATION COUNT ¥ 
00S264 teat poe : SCOPE ENTRY POINT x 

HEHE AHHH HBHHHHBHHHH HE HHGHHEHHHEHHEHB EN HHHEH HEB HBHHEEE 
TEST ABILITY TO REFERENCE THE READER BUFFER. 

\ 005265 012737 00S302 Ood0004 MOV #P088 , MACHER ;SET UP MACHINE ERROR TRAP. 
00S274 005777 173702 POBR: TST oPRB : REFERENCE READER BUFFER 
005300 104000 SCOPE : SCOPE 
00S3G2 104015 PO8B: ERROR sERROR. TRAPPED WHEN REFERENCING 
00S304 104000 SCOPE READER BUFFER. (PRB) 
005306 TSTA POO, 1000. 
005306 TSTAR POD; 1000. , \x+1, \x#2, \¥ 

JHE HHH HH HHHH EAHA aR HEA EAE SHAG HHS HEHEHE 
005306 bor2: 2 ; PRGO ROUT INE 2 ri 
005310 O0S362 POT3 SRODRESS OF NEXT ROUTINE # 
00S312 001750 1000. > TEST ITERATION COUNT x 
005314 Gop 36 Fr00R : SCOPE ENTRY POINT # 

2 EHH} HHH HHH HEHEHE Hae 
“TEST ABILITY TO SET AND CLEAR THE ID BIT (INTERRUPT ENABLE (BIT 6)) 
-IN READER STATUS WORD 

005316 052777 000100 173654 ODA: BIS #BIT6,aPRS sSET ID Bert i cart 6) IN READER PRS 
00S3e4 032777 O00100 173646 BIT SBI Tb, dPRS : CHECK I N PRS 
005332 00100e BNE P008 “ID BIT SET? 
COS3N4 104015 ERROR iN0. paar: FAILED TO SET ID BIT (BIT 6) 

005336 !04000 SCOPE 
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009190 73632 PODB: BiC SBIT6, APRS CLEAR ID BIT IN PRS. 
90100 173624 BIT aB1T6, aPRS ‘CHECK ID BIT TN PRS 

BEQ . ‘BRANCH IF BIT CLEAR. 
erRee “ERROR. ID BIT IN PRS FAILED TO CLEAR 

TSTA POE, 1C0. 
TSTAA POE, 100. ,\X+1,\xX4e, \Y 

LEH HHHEHE EHH AHH EHH EAE EHH EEE Hs at 
bora: 3 ; PRGO ROUTINE 3 # 

POT4 ADDRESS OF NEXT ROUTINE # 
100. ‘TEST ITERATION COUNT * 
PoeR : SCOPE ENTRY POINT % 

UHHH EMHGHH HEHEHE HEHEHE HEHEHE HEHE Eee 
“TEST ABILITY TO CLEAR ID BIT (BIT &) WITH RESET INSTRUCTION 

000100 173600 fOEA: BIS sBITb, aPRS -SET ID BIT IN PRS 
SRESET *RESET 

000100 173570 BIT sBIT6,aPRS ;TEST ID SIT 
BEQ 44 sBRANCH IF ID BIT IS CLEAR. 
ERROR sERROR. RESET INSTRUCTION FAILED TO 
SCOPE CLEAR ID BIT IN READER PRS. 
TSTA POF, 100. 

173546 

173836 

173514 

173804 

POFA: 

Pp 

, 

TSTAA POF’ 100. , \X#1, \X+2,\Y 
flab -+-1-+ 17-1 

TH: 4 ; PRGO ROUTINE 4 % 
POTS ;ADORESS OF NEXT ROUTINE # 
100. TEST ITERATION COUNT % 
oe SCOPE ENTRY POINT it 

 HEEEEEEEEESEESESEE EASE SEE AE SEER EERE ERERESESELESESERARESERESERLSLLSEELELE 
: TEST THAT DONE Br BIT 7 OF PRS) IS SET NO LATER THAN 100 MSECS AFTER ROR ENB. 

sENABLE READER 
DELAY “WAIT APPROX 100 MILLISECS. 

TSTB = APRS sTEST FOR DONE (BIT 7) 
BNI POFB “BRANCH IF DONE BIT WAS SET. 
ERROR "ERROR, 100 MSECS AFTER READER 

“ENABLE, DONE BIT WAS NOT SET. 
OFB: SCOPE > SCOPE 

TSTA POG, 1000. 
TSTAA POG, 1000. , \X#1, \X#2, \Y 

«95 Ab HM Sb Hb be 096A a AE 6H a A a AH A EEE 

ors: 5 ; PRGO ROUTINE S % 
POT6 sADORESS OF NEXT ROUTINE # 
1000. TEST ITERATION COUNT i 

SCOPE ENTRY POINT % POGA 
X=X¢1 

5A AE AR AE hd 0 SE a A a A a a A A A a A a a A a a A a a a AE a EE Sa EE RE EE 
‘TEST ABILITY TO RERO DONE BIT (B28 7 OF PRS) RELIABLY 
POGA: INC @PRS E READER 

DELAY :WAIT APPROX 100 MILLISECS 

TSTB —s- APRS ;TEST DONE BIT (BIT 7 OF PRS) 
BNI +4 *BRANCH IF DONE BIT SET 
ERROR : ERROR. DONE BIT NOT SET, OR FAILED 
SCOPE ;TO READ IT. 



PR611 = MACYI1 27.1006) 

o0ss0e 
00SS0e 

OZPRAA. CMB O4-NOV-76 

EO4 
QH-NOVeT& le:14 PAGE 43 

l2:11 

173462 

1734Se 

173442 

173410 
173404 

173376 
17337e 

173350 
173344 

173340 

TSTA POH, 100. 
TSTAA POH, 100. , \X+1, \X42,\7 

piteeesessenrenersshisnsdaeeshisssbaseserrisnssanisrscessststasteeetess 
bore: ; PRGO ROUTINE & ‘ 

Pat? i ADDRESS OF N Mi ROUTINE s 
100. ERATION COUNT ‘ 
FOHA SCOPE ENTRY POINT x 

5 SEAS IEAEAR HE  E  E  J  A  a aaa 
: TEST THAT RESET CONMAND CLEARS OOM (ort? OF PRS) 
POHA: READE 

DELAY *DELAY APPROX SO MILLISECONDS 

TSTB = @PRS -TEST FOR DONE BIT 
BPL POHB “BRANCH IF DONE BIT NOT SET 
RESET RESET 
TSTB = BPRS *TEST DONE BIT 
Be POHC :BRANCH IF DONE BIT STILL SET. 

POHB: ERROR sERROR 1. DONE BIT NOT SET. 

POHC: ERROR sERROR 2. DONE BIT NOT RESET BY 
SCOPE *RESET INSTRUCTION 
TSTA. —«- POI, 100. 
TSTAA POI, 100. , \xX#1, \x+2, \Y 

HHH HEHEHE HEHEHE EHH AHH ESE HE EEE EHH EEE 
bor7; 7 nD > PRGO ROUTINE 7 ROUTINE ‘ 

ft ;ADOR EP PERATION COUNT ¥ 
POIA SCOPE ENTRY POINT % 

JHMHHHHHHHHHHHHEBHHH HH HHHHHEHHHUHHHIHBHEEHHHHHHHEH He HEE Ee 
:TEST THAT DONE BIT (BIT 7 OF PRS) IS CLEARED WHEN ENABLIMS THE READER 
POIA:  SRESET RESET 

INC @PRS ;ENABLE READER 
TSTB = @PRS TEST FOR DONE BIT 
BPL. “4 ; BRANCH IF DONE BIT NOT SET 
INC SPRS “ENABLE READER AGAIN 
TSTB = @PRS TEST DONE BIT AGAIN 
BPL +4 s BRANCH DONE BIT 1S RESET 
ERROR * READE R dhapee E DID NOT CLEAR DONE BIT 
SCOPE SCOPE” 
TSTA POS, 100. 
TSTAA POJ’ 100. , \X#1, \X42,\Y 

{HEHEHE HEHEHE HR HEHEHE EEE HAE EE HEHE RHEE 
boTio: 10 - PRGO ROUTINE 10 x 

POTL “ADDRESS OF NEXT ROUTINE x 
400, TEST ITERATION COUNT ‘ 
FOIA -SCOPE ENTRY POINT ri 

5M 9S 48 4 ge A A A A 9 9 a 9 A A a A 0 a a aa a a 
: TEST THAT DONE Bit TS CLEARED OY ENABLE READER READER BUFFER (PRB) 
POA: aPRS BL 

TSTB ss APRS “TEST FOR DONE BIT 
BPL 14 “BRANCH IF DONE B27 NOT SET. 
1ST aPRB ‘REFERENCE READER BUFFER (PRB) 

Oe ee eee eee eee ee
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oosb4¥2 105777 173332 TSTB ss APRS -TEST FOR DONE SIT 
Ooeb 19000 Fl, +4 iBRANCH IF IF DONE BIT IS CLEAR. 

650 1040] RROR DONE BIT WAS NOT CLEARED 
o0S6S2 104000 SCOPE “BY REFERENCING READER BUFFER. 
O05e54 TSTA POM, 1 100. 
005654 TSTAA POM’ 100. ,\X+1, \X#2, \Y 

+ EEREREREGERERERERE SERRE SEER EE ESSE ELEREREL EE EEE EEE EE EESEEE SEES EAE ESSER ESE 

005654 000011 orl: Ll i PRGO ROUTINE 11 ri 
005655 756 PoTl2 RES OF NEXT ROUTINE x 
905660 000144 100. Teer ERATION COUNT ¥ 
O0S662 O0SEE4 POMA “SCOPE ENTRY POINT x 

000011 X=X¢] 
= 30303 33 3 3 3 aH a aaa 
-TEST ABILITY TO READ READER BUFFER RELIABLY. 

00S664 012700 oc00144 POMA: MOV #100. .%0 “SET COUNT TO 100 IN RO 
005670 004737 003654 JSR 4%? AREAD >GET CHARACTER 
005674 017737 173302 001336 MOV aPRB, CHR! -C(PRB) TO CHRI 

01 173274 001340 POMB: MOV PRB; CHRe -C(PRB) TO CHR2 
005710 eee 901336 001340 CMP CHRI’ CHRe ‘COMPARE CHRI AND CHR2. 
005716 001003 BNE POMC ‘BRANCH IF R1 AND Re DON’T MATCH 
005720 005300 DEC “0 

001367 BNE POMB 
005724 104000 SCOPE : SCOPE 
005726 104017 POMC:  OACNV -CORRECT 1ST READ DATA TO ASCII 
005730 001336 CHR 
005732 315140 ORGRD 
005734 O00004 
005736 104017 OACNV 

001340 
005742 015153 SuUBRD 
005744 900004 q 
005746 104016 E'RORN ERROR. REREAD OF PRB DID NOT MATCH 
005750 015106 eM2 *INITIAL DATA READ FROM PRB. 
005752 «177777 - 
005754 104000 COPE 
00575p TSTA__—- PON, 100. 
005756 TSTAA PON’ 100. ,\X+1, \X#2, \Y 

«36-36-3363 3-36-3636 3636 Je EAE HE HE HE EE AE ERE EE EEE EEE EEE EEE EEE EEE EEE SES EE ER EEE 
005758 000012 boti2: 12 ; PRGO ROUTINE 12 ¥ 
005760 006020 POT13 *ADDRESS OF NEXT ROUTINE * 
005762 900144 100. sTEST ITERATION COUNT x 
005764 005766 FONA *SCOPE ENTRY POINT x 

¢ REFERRERS EE EERE RA EEE EE EERE RAR ARERR L EEE EEE RELL LAL ERE REE EELS 

“TEST THAT READER SUFFER (PRB) IS CLEARED BY READER ENABLE 
005766 104001 PONA: © SRESET ; RESET 
005770 004737 003654 JSR “47 ,AREAD GET “HARACTER 
005774 005777 173202 TST aPRB ;TEST CONTENTS OF READER BUFFER. 
006000 001772 BEQ PONA 360 7 ANOUTHER CHAR IF 0. 
006002 005277 173172 NC PRS ;NOT O. ENABLE READER 
006006 005777 173170 ST aPRB CHECK PRE 
006012 00140! BEQ +4 "BRANCH IF PRB IS RESET 
006014 104015 ERROR *ERROR. PRB NOT RESET BY READER ENABLE. 
0060!6 104000 SCOPE 
006020 TSTA POO, 100. 
006020 TSTAR P00, 100. ,\X+1, \X+2,\¥ 



PR611 
DZPRRA.C 

e
e
 

B=
 

bee
 

Gen
e 

San
e 

0 
Pee

 
eee

 F
e 

ae
 
Ga
o 

58 
S58

 
BE
SR
OR
ER
ER
 

FE
 

£
£
6
 

8 & 

006152 

MACYIL ert 1008) 
MB OY-NOV-76 le: 

104013 
006220 
013737 

009000 
000100 
003654 

O0lele 
173062 
003654 
000100 

173042 

J4- ete 76 

177776 
173130 

173116 

177776 

173050 

GO4 
12:14 PAGE 4S 

Shai -halalalh-tlahalialelahehehetalalalelelalelolalelalelelelal-s-1-5-tah-5-t1t-t-te}-iel-t-Calalalalalalalalelelelclelalelelelelelelelelelel 

POT13: 13 ; PRGO ROUTINE 13 s 
POTLY “ADDRESS OF NEXT ROUTINE t 
100. ‘TEST ITERATION COUNT Pi 
FOR “SCOPE ENTRY POINT % 

5 EERREAEES REE R AREER ERK E LEER EEE EE EEE EEE EERE EELS E EERE ELLER RE EES EEE ES 
;TEST THAT READER IS ABLE TO INTERRUPT. IF INTERRUPT IS SERVICED, IT WILL 
; HAVE OCCURRED AT CORRECT VECTOR. 

STRORV ;SET UP READER INTERRUPT VECTOR 
Po08 

POOA: MOV #PRTYO, PSW ;SET PROCESSOR PRIORITY TO O 
BIC #BIT6. dPRS ‘DISABLE READER INTERRUPT. 
JSR “7 AREAD -GO READ CHARACTER. 
BIS . eBtTS, aPRS sENABLE READER INTERRUPT. 

ERROR “ERROR. READER FAILED TO INTERRUPT. 
POOB: SCOPE : SCOPE 

TSTA_—- POP, 100. 
TSTAA POP, 100. , \xX+1, \X#2, \Y 

HEHEHE ZEEE HEHE HAHAH HOHE REO UHUHHSE EHH OHH 
botia: 14 ; PRGO ROUTINE 14 ¥ 

POTIS “ADDRESS OF NEXT ROUTINE x 
100. :TEST ITERATION COUNT x 
POPA >SCOPE ENTRY POINT % 
X=X+1 

5 EELERELEEEEEEESEEE REESE SERRE REESE AEEEEE REESE EASE SEES EEE SER EESESERE EEE 
TEST THAT Reena DOES NOT INTERRUPT WITH PROCESSOR AT SAME PRIORITY 
"LEVEL AS RE 

STRD SET UP READER INTERRUPT VECTOR 

POPA: MOV RORLV., PSH SET PROCESSOR PRIORITY SAME AS RERDER PRIORITY. 
CLR JPRS ‘DISABLE READER INTERRUPT. 
ISR 47 AREAD GO READ A CHARACTER. 
BIS aBiT6, PRS “ENABLE READER INTERRUPT. 
NOP 0K IF NO INTERRUPT OCCURS. 
CLR PRS ;DISABLE READER INTERRUPT. 
SCOPE : SCOPE 

POPE: ERROR ERROR. READER ERRONEOUSLY INTERRUPTED 
“WITH PROCESSOR AT SAME PRIORITY LEVEL AS 
THE READER, OR THE READER IS AT HIGHER 

SCOPE P00, “PRIORITY LEVEL THAN SPECIFIED AT RORLVL. 
100. 

TSTAA POO, 100. \X+1, \X#2, \¥ 
| HHH HEHEHE HHA HAE aH aaa HEHEHE EAH 
boris: 15 - PRGO ROUTINE 1S % 

POTI6 *ADORESS OF text ROUTINE % 
100. TEST ITERATION COUNT x 
FOOA *SCOPE ENTRY POINT * 

9-0 0-0 363696 AE 9 9 9 9 9 9 9 9 9 8 9 9 0 a a a a a a 
sTEST TH THAT Ay RE QOER INTERRUPTS WITH PROCESSOR AT PRIORITY 1 LEVEL LOWER 

REO TRORY ;SET UP READER INTERRUPT VECTOR 
POGB 

OOlele 177776 POOR: MOV RDRLVL , PSW ;SET PROCESSOR PRIORITY ONE LEVEL LOWER 
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Q00040 
000100 
003654 
000100 

000000 
172730 
0036S4 
000100 

006310 
006304 

177776 
172776 

172764 

177776 

172716 

172712 

172€32 

177776 

SUB THAN READER PRIORITY 
BIC abi toy SPRS ; DISABLE READER INTERRUPT 
JSR AREAD “GO RERD A CHARACTER. 
BIS volte. aPRS sENABLE READER™ INTERRUPT 

ERROR i READER FRILED TO INTERRUPT WITH 
“PROCESSOR PRIORITY ONE LEVEL LOWER THAN 
"READER. THEREFORE, READER PRIORITY MUST BE 

POOB: SCOPE "LOWER THAN SPECIFIED AT RORLVL 
TSTA —-POR, 100. 
TSTAA POR: 100. \X41.\X2,\Y 

J SHEE HE HHH SHEE AHHH HEE ABO a 

boTl6: 16 * PRGO ROUTINE 16 % 
POTI7 "ADDRESS OF NEXT ROUTINE % 
100. “TEST ITERATION COUNT x 
PORA “SCOPE ENTRY POINT x 

5 SEHR ESE HE SE HEH HH EE J A AEE ASE SE EH EE ERE EERE 
TEST THAT READER DOES NOT REINTERRUPT AFTER RTI WHEN DONE BIT IS NOT CLEARED 
PorA: STRORV sob7 READER INTERRUPT VECTOR 

MOV #PRTYO, PSH ;SET PROCESSOR TO PRIORITY 0 
CLR JPRS ‘DISABLE READER INTERRUPT. 
JSR %7, AREAD -GO READ A CHARACTER. 
BIS #B8iT6, SPRS ‘ENABLE READER INTERRUPT 

ERROR sERROR 1. READER FAILED T0 INTERRUPT 
; SCOPE 

PORC: MOV SPORE, ORORVTR CHANGE INTERRUPT VECTOR TO PORE 
MOV #PORD, 346 
RTI ;RETURN FROM INTERRUPT 

PORD: NOP 
SCOPE 

PORE: ERROR sERROR 2. READER REINTERRUPTED AFTER 
a POS. 1 =RTI WITH DONE BIT LEFT ON 

1000. 
TSTAA POS, 1000. , \x+1, \x#2, \Y 

HEHEHE HHA Haag AEBS 
botiz: 17 - PRGO ROUTINE 17 x 

POT20 ADDRESS OF NEXT ROUTINE ‘ 
1000. TEST ITERATION COUNT x 
OSA, :SCOPE ENTRY POINT s 

59636 AE SE HE AE 9 A A A A A A A A EEE EE EE EE 
; TEST THAT READER INTERRUPTS IMMEDIATELY UPON LOWERING CP PRIORITY TO O. 

STRORV SET READER INTERRUPT VECTOR TO 

POSA: CLR @PRS -DISABLE PTRI. 
ISR 4.7 AREAD READ A CHARACTER. 
BIS seb, dPRS “ENABLE PTRI 
CLR PSid ‘LOWER PRIORITY TO 0. 
MOV #PRTY7, PSW *RAISE PRIORITY BACK TO 7. 
ERROR ERROR. READER FAILED To INTERRUPT IMMEDIATELY 

“AFTER LOWERING PRIORITY TO 6 
POSB: SCOPE * INTERRUPTS TO HERE IF SUCCESSFUL. 

TSTA POT, 10000. 

Oe eee ee ee ee
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6 le:ll 

TSTAA POT, 10000. ,\xX+1, \X#2,\Y 
Ree LL ee 
bot20: 20 : PRGO ROUTINE 20 s 

POTel “ ADOR ESS OF NEXT ROUTINE £ 
10000. TEST ITERATION COUNT ¥ 
oe : SCOPE ENTRY POINT % 
X=X4+ 

[HHH HEH HHGH HHH HEHEHE HEH BE 
*READ AND CHECK 10000 CHARACTERS OF SPECIAL BINARY COUNT PATTERN. FULL SPEED. 

004312 JSR %7, BSYNC ;SYNC READER: SET AE RROR COUNTER. 
004024 POTA: JSR “7) BREAD :60 READ CHARACTE 
004234 JSR “7, BCHECK -GO CHECK CHRRSCSER READ. 

SCOPE : SCOP E 
TSTA POU, S00. 
TSTAR POU 500. \X41,\X42,\Y 

UHHH HEHE EAH HGH aa HEH GHG 
bor2i: 21 : PRGO ROUTINE 21 x 

POT22 ADDRESS OF NEXT ROUTINE ¥ 
. : TEST ITERATION COUNT ¥ 

roe : SCOPE ENTRY POINT % 

2 JHJHHHHH HHH HHH HHH GSH Gat 
* READ AND CHECK SOO CHARACTERS OF SPECIAL BINARY COUNT PATTERN. 
* RANDOM STALL BEN Sie (0 TO 7 MSECS). 

177770 O0420e2 MOV 
00431e JSR ap. "AyNeS ;SYNC READER; SET ERROR COUNTER 

POUA: STALL *RANDOM STALL (0 TO 7 MSECS) 
004024 JSR “7, BREAD :60 READ CHARACTER 
004234 JSR “7, BCHECK :GO CHECK CHARACTER READ 

SCOPE : SCOPE 
TSTA POV, 1000. 
TSTAA POV; 1000. \x+1, \x+2, \Y 

JUHU HHHE AHHH HEH ASABE SHH SHEE GHEE HHH EE 
bot22: 22 ; PRGO ROUTINE 22 x 

POTe3 * ADDRESS OF NEXT ROUTINE # 
1000. * TEST ITERATION COUNT # 
ove : SCOPE ENTRY POINT # 

233 HHHGHHiHEHHEHIHIHH}HHiUHH GHEE HHH HGH GHA AHHH a 
* READ 1000 GROUPS OF 3 CHARS EACH. STALL (0 TO 31 MSECS) BEFORE EACH GROUP. 

177740 004202 MOV 81777410 STLMSK ;LIMIT STALLS TO 31 MSECS. 
004312 JSR BSYN¢ *SYNC READER. SET ERROR COUNTER 
0900003 O04232 POVA: MOV “3 BRENT s;SET CHAR COUNT TO 3. 

STALL : RANDOM STALL (0 TO 31 MSECS). 
24024 POVB: JSR 47, BREAD °GO READ CHARACTER. 
utes JSR 47, BCHECK :G0 CHECK CHARACTER READ. 
304232 DEC RNCNT *3 CHARS READ? 

BNE POVB :BR IF NOT 3 CHARS YET. 
SCOPE : SCOPE 
TSTA POX, 1000. 
TSTAA POX’ 1000. , \X+1, \X42,\Y 

U SUHE RHEE HEHEHE ABH aH aga EAHA BAERS GHA 
bor23: 23 ; PRGO ROUTINE 23 % 

POTeY4 > ADDRESS OF NEXT ROUTINE * 
1000. “TEST ITERATION COUNT # 
POXA : SCOPE ENTRY POINT # 
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177749 
177760 004230 
004312 
004204 

OO4ne4 
004234 
004232 

177740 
177700 

4312 
4204 

004024 
004234 
004232 

006700 

004562 
001640 

006724 
1722be 

O04eSe2 

004202 
004230 

001256 

000004 

JO4 
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X=X+1 
UHHH HBUBHEE BEBE EEE EHE HEHE aE 
SREAD AND CHECK 1090 CHARACTER GROUPS OF RANDOM LENGTH (1 TO 15). 
RANDOM STALL (O TO 31 MSECS) BETWEEN GROUPS. 

MOV #177740, STLMSK Limit STALLS TO 31 MSECS. 
MOV #177760 RCMSK ;LIMIT MAY SHAR COUNT TO 15 CHARS. 
JSR %7 ,BSYNC “SYNC READER. SET ERROR COUNTER. 

POXA: eR 47, GRCNT “GENERATE RANDOM CHAR COUNT. 

POxB: JSR 47, BREAD :GO READ CHARACTER. 
JSR 4.7 BCHECK GO CHECK CHARACTER. 
DEC RNCNT "ALL CHARS READ? 
BNE Eon “BRANCH IF NOT. 
SCOPE : SCOPE 
TSTAA PCY, 1000. , \x+1,LST, \Y 

USHER AHHH aH Ha HAGA 
boTe4: 24 ; PRGO ROUTINE 24 x 

POTLST “ADDRESS OF NEXT ROUTINE ; 
1000. >TEST ITERATION COUNT * 
OYA :SCOPE ENTRY POINT x 

330383838 3H} Ae 
sRERO ND CHCK 1000 CHARACTER GROUPS OF SPECIAL BINARY COUNT PATTERN. 

GROUPS (BETWEEN 1 AND 77). RANDOM STALL BETWEEN GROUPS (0 TO 31 MSECS). 
MOV #177740, STLMSK 
MOV #177700 RCMSK 
JSR 47, BSYN YNC_READ TERROR COUNTER, 

POYA: fee 47, YN BEN ERE P BrhOBA CHARS HARACTER COUNT. 
STALL “RANDOM STALL (0 % 31MSECS) 

POoYB: JSR 47, BREAD GO READ CHARATER 
ISR 7.7: BCHECK "GO CHECK CHARACTER READ 
DEC RNCNT ; DECREMENT RANDOM CHAR COUNT 
BNE POYB *GO RERO AGAIN IF COUNT NOT O. 
SCOPE : SCOPE 

-PRG1 - PUNCH TESTS 
ite 

PRG]: MOV #P1TO,KSTART § ;ADDR OF 1ST ROUTINE TO KSTART 
TYPE :TYPE TITLE. 
TITLI 
ISR PC. PCHSEL -SELECT PUNCH. 
JMP SRSET GO GET STARTED. 
TSTA ~=PIA, 1000. 
TSTAA PIA, 1000. , \x+1, \X+2, \Y 

[SUH GEE aE aS 
bito: Oo - PRG ROUTINE O % 

PIT "ADDRESS OF NEXT ROUTINE x 
1000. TEST ITERATION COUNT x 
Fin >SCOPE ENTRY POINT ri 

59-9 4 9 98 9b 9 9 9 9 0 oo a a Ea 
; TEST AeIC TTY TO REFERENCE THE PUNCH STATUS WORD (PPS) 

#P1AB, MACHER 
PIAA: TST aPPS ;REFERENCE PUNCH STATUS WORD 

SCOPE : SCOPE 
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OCb724 104015 PIAB: ERROR ‘ERROR, TRAPPED WHEN REFERENCING PUNCH 
606726 104000 SCOPE “STATUS WORD (PPS). 
006730 TSTA = P1B, 1000. 
006730 TSTAR «PB 1800; AX+], \X42, \¥ 

Tibial dsholeboeloeheloeboeblailaeloebolebeeiel-1-tin-1-st-+-tt-lbielailalelaelaleloeboleieibeebelaieaidalls 

006730 900001 bit: J - PRGI ROUTINE | * 
006732 906760 PiTe2 ADDRESS OF NEXT ROUTINE ‘ 
006734 001750 1000. TEST ITERATION COUNT ‘ 
006736 OC6746 Pipa -SCOPE ENTRY POINT s 

000001 X=X4] 
SEA SESE AE EAE AE SEE GEE A AEH EE AE EAE AE HE A EEE AE EE EE EE ESE EE 
TEST ABILITY TO REFERENCE THE PUNCH BUFFER (PPB) 

O00&E740 012737 O067S4 adG004 MOV sP\8B, MACHER ;SET UP MACHINE ERROR TRAP. 
006746 005777 172234 PIBA: TST oPPB : REFERENCE PUNCH BUFFER. 
0067S2 104000 SCOPE - SCOP 
006754 104015 P1BB: ERROR : TRAPPED WHEN REFERENCING 
006756 104000 SCOPE : PUNCH BUFFER (PPB) 
006760 TSTA PIC, 1000. 
006760 TSTAA PIC’ 1000. , \x+1,\x#2, \Y 

UHHH HEHE HHH AHHH EEE EEE AEH 
006760 oo0002 bit2: 2 ; PRG ROUTINE 2 x 
006762 007034 P1T3 “ADDRESS OF NEXT ROUTINE # 
096764 001750 1000. - TEST ITERATION COUNT # 
006766 006770 Pica : SCOPE ENTRY POINT # 

oco00e X=X+] 
RARE LHL Gi Lett bk laa 
“TEST ABILITY TO SET AND CLEAR ID Blt (BIT 6) IN PPS 

006770 052777 000100 172206 PICA: BIS #BIT6,aPPS ;SET ID BIT IN Fp (BIT 6) 
906776 032777 O00100 172ee00 BIT sB8ITb; aPPS CHECK ID BIT In PS 
007004 001002 BNE PicB sBRANCH IF BIT 
0070068 104015 ERROR ; ERROR. FAILED TO "Ser IO BIT (BIT 6) IN 
007010 104000 SCOPE 
007012 O4e777 OOO!00 172164 PICB: BIC #BIT6,aPPS CLEAR ID BIT IN PPS 
CO70e0 032777 000100 172156 BIT ab1TE, aPPS > CHECK ID BIT IN PPS 
007026 001401 BEG ;BRANCH IF BIT IS CLEAR 
007030 10401S ERROR sERROR. ID BIT IN PPS FAILED TO CLEAR 
007032 104000 SCOPE 
007034 TSTA P10,100. 
007034 TSTAA PID’ OB: \X4#]1.\X42,\Y 

| HERA EHH aan AaB 
007034 00003 A173: 3 : PRGI ROUTINE 3 x 
007036 007070 P1T4Y * ADDRES SS OF NEXT ROUTINE * 
007040 000144 100. : TEST ITERATION COUNT * 
007042 CO7044 P10A : SCOPE ENTRY POINT # 

000003 X=X+] 
1 HEHEHE HHH HHH HHH aaa aa aa aeae 
;TEST ASILITY TO CLEAR IG BIT (6) IN PPS 

007044 052777 000100 172132 PIDA: BIS sBIT&,aPPS ;SET 10 BIT IN PPS. 
0070Se 104001 SRESET “RESET. 
0070S4 032777 O00100 172122 BIT aBIT6,aPPS “TEST iD BIT IN PPS. 
00706e 001401 BEQ +4 ? BRANCH IF 10 BIT IS CLE 
007064 104015 ERROR “ERROR. RESET BSTROC TION FAILED TO 
007066 104000 SCOPE * CLEAR IO BIT (BIT S) IN PPS. 
007070 TSTA PIE, 1000. 
007070 TSTAA PIE. 1000. , \X+1, \X+4e, \Y 

UEHEHHEHB HEHEHE GH HHH HHI GH IH HIE HIE EE HEH EEE 
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000004 
O07 ile 

10$777 
160401 
1041S 
104000 

000005 
007150 
000144 
007122 
000005 

00} 

104015 
104000 

000005 

000007 
007260 
001750 
007226 
000007 

172100 

004S00 
ooceod 172050 
172042 

004500 
001206 

000000 
172000 
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PLT4; ; PRG1 ROUTINE 4 
“ADDRESS OF NEXT ROUTINE 
:TEST ITERATION COUNT 
SCOPE ENTRY POINT a 

e
e
 

SPEREEELEELA LER EL ELAR REEL RELEASES RARE ERA ARERERA EES ARESLES RARE S ELAS SLE 
TEST THAT READY 
“THAT THE READY B 
PieA: STB  aPPS 

BMI +4 
ERROR 
SCOPE 
TSTA 
TSTAA 

T (BIT 7) IS 
CAN BE READ 

PIF,100. 

SET FOLLOWING A RESET INSTRUCTION, AND 
RELIABLY . 
; TEST PPS 
:BRANCH IF READY BIT SET 
ERROR. RESET FAILED TO SET READY BIT, 
OR FAILED TO READ READY BIT. 

PIF’ 100. , \X+1, \X#2, \¥ 
Ree LL 
bits: 5 ; PRG] ROUTINE S % 

ADRESS OF NEXT ROUTINE % 
TEST ITERATION COUNT % 
SCOPE ENTRY POINT % 

BETTER TTT TTT TeTTTT TTT TT TTT TTT TTT TT TTT TTT TT TTT TTT TT TTT TTT TTT TTT 
“TEST THAT READY BIT (BIT 7) OF PPS IS RESET BY LOADING PUNCH BUFFER (PPB) 

;RESET 
CHECK FOR PUNCH READY 
:tORD O 0 paNTo PUNCH BUFFER (PPB) 

BRANCH IF READY BIT CLEAR 
ERROR. LOADING PUNCH BUFFER (PPB) 
“FAILED TO RESET READY BIT IN PPS 

\X41 ,\X42,\Y 
{HHH 3 ai aaa 

PIFA: SRESET 
JSR “7 ,CPROY 
MOVB 80. PPB 
TSTB = APPS 
BPL oH 
ERROR 
SCOPE 
TSTA = P1G, 100. 
TSTAA PIG. 100. 

bite: 6 
PIT? 
100. 
PIA 
X=X+1 

; PRG! ROUTINE 6 % 
ADDRESS OF NEXT ROUTINE % 
:TEST ITERATION COUNT % 
SCOPE ENTRY POINT % 

AB HHHHE HEEB E EBB HHHMHEHBBHH HEB EHEEHEEE 
“TEST THAT READY BIT (BIT 7) IS NOT RESET BY BYTE LOADING PPB+1. 
PIGA: SRESET 

JSR 4? CPRDY 
PPB, 40 

INC 0) 
#0,a%0 
aps 

P1H, 1000. 
TSTAA 

RESET 
* CHECK FOR PUNCH READY. 

iteey pearl 

BRANCH IF READY BIT NOT RESET. 
jERROR. LOADING PPB+1 CLEARED READY BIT. 

PIH’ 1000. , \X+1, \X+2, \Y 
J HEHEHE EHH HAH HAA Ea aE aaa GH HAHA aE 
bit7; 7 ; PRG] ROUTINE 7 

“ADDRESS OF NEXT ROUTINE 
TEST ITERATION COUNT 
:SCOPE ENTRY POINT 

eee 
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007270 
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007270 
000010 

104014 

104014 
0074e2e 
013737 
005077 
004737 
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177776 
004S00 
000100 171740 
000100 171732 

177776 
004500 
000100 17167e 
000100 171664 

007346 171660 
007342 

001216 177776 
O4 

0 
000100 17157e 

UHEHHE HHH HEH HEHE BEEBE BE 
;TEST THAT PUNCH (READY BIT) IS ABLE TO INTERRUT. IF THE INTERRUPT IS 
:SERVICED, IT WILL HAVE OCCURRED AT CORRECT VECTOR. 

StPCHy -SET UP PUNCH INTERRUPT VECTOR. 

PIHA: CLR PSW “SET PRTY TO 0. 
JSR “7 CPRDY CHECK FOR PUNCH READY. 
BIC Bite, aPPS “DISABLE PUNCH INTERRUPT 
BIS #8176; PPS "ENABLE PUNCH INTERRUPT 

ERROR sERROR. FAILURE TO INTERRUPT WITH 
‘PUNCH READY BIT SET. 

P1H8: SCOPE INTERRUPT VECTOR POINTS HERE. 
TSTA P1I,1000. 
TSTAA PIT 1000., \X+1,\x+2, \¥ 

T1-1-bioldd bieiieibebs bibs ACCEL EEL LLL, 
biTl0: 10 - PRG ROUTINE 10 x 

PITLI "ADDRESS OF NEXT ROUTINE x 
1000. TEST ITERATION COUNT % 
Pula *SCOPE ENTRY POINT % 

EHEHHBEHE UE AHH HEHEHE HEHE EGHEEE 
TEST THAT PUNCH DOES NOT REINTERRUPT AFTER RTI WHEN READY BIT IS NOT RESET. 
PiTA: STPCHV ;SET UP PUNCH INTERRUPT VECTOR 

CLR PSW -SET PRTY TO 0. 
JSR %.? CPRDY “CHECK FOR PUNCH READY. 
BIC sbiT6, IPPS “DISABLE PUNCH INTERRUPT 
BIS #B1T6, aPPS *ENABLE PUNCH INTERRUPT 

ERROR s ERROR. PUNCH FAILED TO INTERRUPT. 

PIIB: MOV #P1ID,SPCHVTR ;CHANGE INTERRUPT VECTOR TO P1ID 
MOV #P1IC,a%6 "CHANGE INTERRUPT RETURN ADDRESS. 
RTI "RETURN FROM INTERRUPT. 

PLIC: NOP ee 

P1ID: ERROR ;ERROR2. PUNCH REINTERRUPTED AFTER RTI WITH 
SCOPE *READY BIT LEFT ON. POP THE STOCK TWICE 
TSTA = PA, 1000. 
TSTAA PIT) 1000. , \X+1, \x#2, \Y 

| AHHH HHH Ha AEA aa aS 
biti: Ut - PRG! ROU UTINE 1 x 

Pitie "ADDRESS OF NEXT ROUTINE % 
1000. TEST ITERATION COUNT x 
ae :SCOPE ENTRY POINT * 

UEHHHEUEBHBUBHEEEHBE ENE UHBHE HEHEHE HEHEHE EEE aE ik 
sTEST THAT THE PUNCH DOES NOT INTERRUPT WITH PROCESSOR AT SAME PRIORITY 
LEVEL AS THE PUNCH. 

STPCHV ;SET WP PUNCH INTERRUPT VECTOR. 
P1JB 

PIJA: MOV PCHLVL , PSW ;SET PROCESSOR ae a AY pre AS PUNCH. 
CLR aPPS DISABLE PUNCH INTERR 
JSR “7 ,CPRDY sCHECK FOR PUNCH READY. 
BIS ablTe, aPPS sENABLE PUNCH INTERRUPT. 
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ocr4il2 o002e40 NUP :OK IF NO INTERRUPT OCCURS. 
007414 OOSO?; 171564 CLR JPRS : DISABLE PUNCH INTERRUPT. 
007420 104000 SCOPE “SCOP E 
OO74ee 0401S PiJB: ERROR “ERROR. PUNCH ERRONEOUSLY INTERRUPTED 

;WITH PROCESSOR AT SAME PRIORITY LEVEL 
-AS THE PUNCH, OR THE PUNCh IS AT HIGHER 

007424 104000 SCOPE : PRIORITY LEVEL THAN SPECIFIED AT PCHLVL. 
007426 TSTA P1K, 1000. 
007426 TS5TAR  PI1K’ 1000. , \X+1, \X+#2, \Y 

¥1-4)-bhebis-ebhsbiebisbebblelelehisbideiie-+-cis-+-4-140-lt-Lelhiehihi hihi hihi bit bss 
007426 900012 biTi2: le : PRG] ROUTINE te * 
007430 907504 P1T13 i ADDRESS OF NEXT cROUTINE % 
067432 00i750 1000. TEST ITERAIION % 
697434 O07442 P1KA : SCOPE ENTRY POINTE . % 

ooo0le X=X+] 
33630 
;TEST THAT PUNCH INTERRUPTS WITH PROCESSOR AT PRIORITY 1 LEVEL LOWER 
THAN THE PUNCH PRIORITY. 

007436 104014 STPCHV ;SET UP PUNCH INTERRUPT VECTOR 
007440 00750e P1KB 
OO744e 013737 O01216 1777768 PIKA: MOV Pree PSW ;SET PROCESSOR PRIORITY ONE LEVEL LOWER 
007450 162737 OO00040 177776 SUB PSW THAN PUNCH PRIORITY 
CO74S6 ~O04e777 000100 171520 BIC tbl to, aPPS :DISABLE PUNCH INTERRUPT 
007464 004727 004500 JSR CPRDY CHECK FOR PUNCH READY. 
007470 OSe777 O00100 171506 BIS “atte, aPPS ENABLE PUNCH INTERRUPT. 
007476 000240 NOP 
007500 104015 ERROR ;PUNCH FAILED TO INTERRUPT_WITH PROCESSOR 

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

007502 104000 PIKB: SCOPE "HERE IF INTERRUPT OCCURS. 
007504 TSTA_ —- PIL, 1000. 
007504 TSTAA PIL, 1000. , \x+1, \x#2, \Y 

1-1} blelalt-tebinbelaielschatohaichatoatoelabisbelel-4-Uial-+4 Lieb -ebstbiabehteh tbh t bt hibits 

007504 000013 61713: 13 - PRG! ROUTINE 13 x 
007506 007556 PIT14 "ADDRESS OF NEXT ROUTINE x 
007510 001750 1000. ‘TEST ITERATION COUNT x 
007512 007529 Pita “SCOPE ENTRY POINT x 

59639653600 3839 96H 9H HEE EAE EEE EEE EE REE EE EERE SERRE SESE EE 
STEST THAT PUNCH INTERRUPTS IMMEDIATELY UPON LOWERING CP PRIORITY TO O. 

007514 104014 STPCHV ;SET UP PUNCH INTERRUPT VECTOR 
007516 007554 PILB 
007520 004737 oD4Ss00 PILA: JSR %7, CPRDY ,CHECK FOR PUNCH READY. 
007524 042777 OO0100 1714Se BIC wetT6, aPPS *DISABLE PUNCH INTERRUPT 
007532 052777 OO0100 171444 BIS #81T6, aPPS “ENABLE PUNCH INTERRUPT 
007540 005037 177776 CLR PSW “LOWER PRTY TO O. 
007544 012737 000340 177776 MOV #PRTY7, PSW >RAISE CP PRIORITY BACK TO 7. 
0075S2 104015 ERROR ERROR. PUNCH FAILED TO INTERRUPT IMMEDIATELY 

AFTER CP PRIORITY WAS LOWERED TO 0. 
007554 104009 PILB: SCOPE HERE IF INTERRUPT OCCURS. 
007556 TSTA_ = P1M,S 
007556 TSTAR = PIM’S. \X41. \X42, \Y 

ALL ibbbeltubibhibibhibbbhibibhibibrtiittht tite t eee ESCO LULL LGA, 

007556 000014 biTi4: 14 » PRG] ROUTINE 14 rt 
007560 0C7b2e P1T1S ADDRESS OF NEXT ROUTINE % 
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OC’Sbe 009005 
OOTs64 007566 

DO7606 004737 oDNs32 
O07b12 005337 001330 

07632 012737 177720 
OO7E4D 012737 001900 
S7e%s 004537 10062 

007656 
007660 004737 O04S32 
007664 104012 

00$337 0601330 
00767e 001371 
007674 104000 
907676 
007676 

907676 00016 
OC7700 007774 
cO770e 090005 
097704 07722 

u00016 

007706 O12737 177720 
007714 Ol2737 177760 
007722 HTAE Le 001000 
007730 01 
007734 000002 
0077 } 
007740 OC04737 O04204 

s0401e2 

Q12737 CO100C 003339 
010062 

oO420e 
901330 

BOS 
le:t4% PAGE $3 

S ; TEST ITERATION COUNT & 
tA SCOPE ENTRY POINT f 

+ 
SPEERESERERSSEGERPEEEEREREREEEEL PER SEEEE EEE ERERELESEE SERED EL ES EEEE EES SESE 
PUNCH SPECIAL BINARY COUNT PATTERN IN PUNCH MODE o (FULL SPEED) 
Pima: MOV 8512. .RCNT sSET CHARACTER COUNT TO Sle 

JSR 45, PERNT 360 PUNCH FRONT END AND MODE C 

INBIN pINeTIALH Ze SPECIAL BINARY COUNT 
PiM8:  GETBNP =GET BINARY CHARACTER 

TSR “4,7 ,HSPCH -GO PUNCH THE CHARACTER 
DEC RCAT -DECREMENT CHAR COUNT. 
SNE PINE :BRANCH IF COUNT NOT YET 0 YET. 
SCOPE : SCOPE 
7STA_ Ss PIN 5 
TSTAA = PIN. 5, \X#1,\X42, \Y¥ 

ptetevsenbeacesesesUaloonsbeceshissseaseeesenasenaseersesensanseateesasss 
AiTis: 15 1 ROUTINE 1S + 

PITI6 t abpeese OF Next ROUT INE * 
5 “TEST ITERATION COUNT % 
PNA “SCOPE ENTRY POINT # 

sEEEEEESRESRESEEESESASELESEESES ALERT REREAEEEAEEAEE ESAS REESE EEE EERE EEE EE 
PUNCH SPECIAL BINARY COUNT PATTERN IN PUNCH MODE 1 (RANDOM STALLS AFTER 
PUNCHING EACH CHARACTER. MAXIMUM STALL 47 MILLISECONDS) 

MOV 8177720 ,STLMSK iat STALL MASK FOR S7(8) MAX 
PINA: MOV #5184 RCNT 7 CHARACTER COUNT TO Sie. 

ISR ; 560 PUNCH FRONT END, AND MODE 1 

INBIN SINITIALEZE SPECTAL BINARY COUNT. 
PINS:  GETBNP “GET BINARY CHARACTER. 

JSR 47 ,HSPCH °GO PUNCH THE CHARACTER. 
STALL RANDOM STALL. 

C RCNT *DECREMENT CHAR COUNT. 
PIN :BRANCH IF COUNT NOT YET 0. 

SCOPE : SCOPE 
TSTA_ ~—s- POS 
TSTAA P10'5, \X41, \Xe2, \Y 

HE CH HEE Ee UHHH AHHH HEE HEHEHE HEHEHE EEE 
bitte: 16 » PRG] ROUTINE 16 % 

PIT? *ADORESS OF Next ROUTINE x 
S TEST ITERATION COUNT * 
F108 :SCOPE ENTRY POINT s 

i OONCH CPECTAL BINARY COUNT PATTERN IN PUNCH FOOE De eRaHEMR# EERE HES 

SPECTAL BINARY COUNT PATTERN I IN PUNCH MODE 2. 
+ CRANDOR Th_L BEFORE TH GROUP OF CHARACTERS). 
+ MAXIMUM agiAc 47 MILLI pcos, PEIN OUP LENGTH -15) 

81777 mee art ALL MASK FOR 57(8) MAX. 
a oeD *RCHER 3 SET CHAR GROUP MASK FOR 17(8) MAX). 

P10A: Hoy #518 Af RENT T CHARACTER COUNT TO Sie. 
SR :60 PUNCH F RONT ENO ARNO MODE 2 

INBIN s INITIALIZE SPECIAL 8 i BINARY Y COUNT. 
PIOB: JSR %7,GRCNT’ » GENE OM CHARACTER COUNT 

STALL RENDOR it 
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ocvr4e 104030 PlOC:  GETBNP -GET BINARY CHARACTER. 
OO77sSD O04737 cO4Ss32 JSR 4? HSPCH “PUNCH THE CHARACTER. 
C07754 005337 001330 DEC RCAT “DECREMENT CHAR COUNT 
007 003404 BEG P100 “BRANCH IF COUNT IS 0. 
007762 005337 oc4232 DEC RNCNT ?NOT 0. DECREMENT RANDOM CHAR COUNT. 
007766 001367 BNE P1OC "BRANCH IF COUNT NOT YET 0. 
007770 900763 BR P108 “BRANCH IF COUNT 0. 
o07772 104000 P100: SCOPE : SCOPE 
007774 TSTAA PIP, 1, \x+!,LST, \¥ 

TSe-+e-bdaar abel hlhhiekhi-+-4 A511 Shhh 
007774 000517 AiTi7: 17 - PRG! ROUTINE } % 
007776 177777 PITLST “ADDRESS OF text ROUTINE s 
910099 00001 I ;TEST ITERATION COUNT x 
010002 O10C04 Pipa SCOPE ENTRY POINT & 

000017 2X4] 
JHUHMHEHHHHHHHHBHBHEHHGEHHHHHBBHHEEHHAHHHHBHHHEHEHE eet 
PUNCH SPECIAL BINARY COUNT PATTERN IN PUNCH MODE 3. 
i STALL 10 SECONDS, PUNCH Se CHARACTERS, UNTIL THE ENTIRE PATTERN IS 

010004 012737 o01C00 001330 #iPA: Mov 8512. .RCNT sSET CHARACTER COUNT TO Sie. 
010012 904S37 010062 JSR ¥5, PFRNT i60 PUNCH FRONT END AND MODE 3 
010016 000003 3 INDICATOR. 
010020 1040e6 INBIN s INITIALLZE SPECIAL BIN COUNT 
010022 10403! PIPB: DELAY ;STALL 10 SECONDS 
010004 Oe3420 10000. 
01002 012737 OOO0NO 004232 MOV 832. , RNCNT -SET GROUP COUNT TO 32. 

| 010034 104030 PIPC: GETBNP ; GET BINARY CHARACTER 
010036 004737 004 JSR 4.7 ,HSPCH *PUNCH CHARACTER 
910042 £05337 001330 DEC 4 *DECREMENT CHAR COUNT 
O10046 001404 BEQ PIPO *BRANCH IF COUN’ IS D0 
010050 005337 o0423e DEC RNCNT *DECREMENT GROUF COUNT 
010054 001367 PIPC “BRANCH IF COUN NOT YET 0. 
010056 000761 BR PIPB “BRANCH IF COUNT 0. 
010060 104000 PIPO: SCOPE > SCOPE 

} 

; jSUBROUTI TO PUNCH FRONT END AND NODE CODE (USED BY PRG3). 
010062 012701 PFRN 820. CH 20 BLANK CHARACTERS (000) 
010066 005037 001332 CLR PeMOut. ‘OPE Ae PCHOUT. 
010072 004737 JSR “7, HSPCH PUNCH CHAR. 
010076 00S301 DEC “1 *DECREMENT Ri 
010100 001374 BNE 6 “BRANCH IF NOT 20 CHARCTERS YET. 
010102 012737 000377 001332 MOV 8377 PCHOUT PUNCH RUBOUT CHAR (SYNC CHAR). 
010116 004737 O04S32 JSR 7 HSPCH 
019114 012537 001332 MOV (Bie PCHOUT sMOVE MODE CODE TO PCHOUT 
010120 004737 ones JSR ? HSPCH *PUNCH MODE CODE. 
010124 012701 OO0004 MOV aa “1 *PUNCH 4 BLANK CHARACTERS. 
010130 005037 001332 CLR PCHOUT 
010134 004737 00453¢ JSR %.7 ,HSPCH 
010140 005301 DEC 
010142 001374 BNE - 
010144 000205 RTS 4S EXIT 

PRG2 - PUNCH VERIFY PROGRAM 
THIS PROGRAM VERIFIES TAPE PRODUCED BY PRGL. 

- ANY ERRORS FOUND ARE REPORTED. 
010146 {04010 PRGe: TYPE -TYPE TITLE 
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004760 

000372 0013Se 
00001e 001354 
004024 
001334 

001354 

001352 

901352 

8 i Set
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bh 

oo40e4 
001334 000003 

ETOA: 
ETOB: 
ETOC: 

ETOO: 

ETCE: 

ETOF: 

ETOG: 

08) Q4H-NOV-76 12:14 PAGE SS 
6 le:il 

DOS 

PC,RORSEL 

#259. CTRA 
#10. .¢TRB 
p AD 

;SELECT READER. 

;WAIT_FOR USER. 
250 TO CTRA. (TOTAL CHAR COUNT). 

;READ CHAR 

;BRANCH IF NON CERO CHAR. 
0 CHAR. DECREMENT CTRB 
BRANCH IF 10 CONSECUTIVE 0’S READ. 
NO. DECREMENT CTRA 
BRANCH IF NOT YET 2S0_ CHARS READ. 
:250_ CHARS 0. SYNE ERROR. 
:DECREMENT CTRA 
; BRANCH IF NOT 2SO CHARS READ YET. 
SYNC ERROR. 250 CHARS READ WITHOUT 
3A SUCCESSFUL SYNC. 

;GO TRY AGAIN. 
;READ CHAR 

;BRANCH IF NON-ZERO CHAR. 
sDECREMENT CTRA 
BRANCH IF NOT 250 CHARS READ YET. 
5250 CHARS READ. SYNC ERROR. 

Sa CHAR READ TO 377. 

ERROR TYPEOUT. 

;LERDER ERROR. SHOULD BE 377. 

;START OVER 
;READ CHAR. 
COMPARE CHAR READ TO 3. 
BRANCH IF SAME OR LOWER. 
sERROR. CONVERT DATA READ TO ASCII. 
SET UP FOR TYPEOUT. 

;LEADER ERROR. SHOULD BE BETWEEN 
0 AND 3. 
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O10404 000672 BR ETOR «START OVER. 
10406 biera? o00004 001352 ETOI: MOV #4, CTRA 4 TO CTRA (CHAR COUNT) 
10414 37 003152 CLR BIAR “CLEAR BINR. EXPECTED CHAR IS 0. 

piggo 237 40 ETOJ: JSR %? , BREAD iREAR CHAR, 
1 737 «10470 JSR v2 ECHK HECK CHAR READ. 

atte 137 O01 se pee Tks :DECREMENT core 4 CHARS READ YET 
Biase rane ENBIN -INITIALESE eu BINARY COUNT. 
O10440 ere 001000 00:3S2 MOV 512. cTha “SET CHAR COUNT TO Siz. 
O1O446 737 O040c4 ETOK: JSR BREAD *READ CHIR. 
O10NS2 104027 GETBNR :GET BIN CHAR. 
010454 004737 010470 JSR 47 ECHK *GO CHECK CHAR READ. 
010460 605337 001352 DEC CTRA *DECREMENT CHAR COUNT 
CION64 001270 BNE ETOK :BRANCH IF NOT Sle CHARS READ YET. 
O10466 00064! BR ETCA “DONE. START OVER. 
010470 023737 001334 003152 ECHK: CMP CRBUF , BINR "COMPARE CHAR READ AGAINST EXPECTED CHAR. 
010476 001413 BEQ ECHKA “BRANCH IF EQUAL. 
010500 104017 OACNV :CONVERT EXPECTED DATA TO ASCII. 
010502 003152 BINR 
O10S04 015065 ASB 
010506 00004 4 
010510 104017 OACNV :CONVERT DATA READ TO ASCII. 
010512 001334 CRBUF 
010514 015101 AWA 
019516 O00004 4 
010520 1040i6 ERRORN ERROR. DATA ERROR. 
010522 015043 EMI 
O10S24 «177777 at 
910526 000207 ECHKA: RTS XIT 

EEAGS - COMBINED. “READER-PUNCH reef” 
“USES SPECIAL BINARY COUNT PATTERN. 

010530 104010 PRG3: TYPE -TYPE TITLE. 
0i0S32 O44 TITL3 
010534 737 004760 J PC, RORSEL :SELECT READER 
010540 004737 O04Sb2 JSR PC; PCHSEL SELECT PUNCH. 
C10S44 104011 TYPES 
O10S46 01451} IM3 
010550 013203 IMG 
010552 014501 IM23 
O10SS4 177777 -1 
019556 1040c4 CHAT 
010560 Lode INVIN - INITIALIZE BINARY COUNTS. 
010562 01273? 177620 oo4202 MOV #177620, STLMSK ; SET STALL DELAY. 
010570 005037 011064 CLR PCHC ‘clear PUNCH COUNT 
010574 005037 011066 CLR RouSY CLEAR ADER BUSY INDICATOR 
010600 104013 STRORV GE PTRI VECTOR 
010602 011070 WNZERO 
010604 104014 STPCHV -SET PTPI VECTOR. 
0!0606 010636 PBIN 
010610 4040 GE TBNP -GET BIN CHARACTER 
01M 12 39 003154 170366 MOV BINP. aPPB “PUNCH IT 
010620 052777 OCOC100 170356 BIS #BITb, aPPS ‘ENABLE PTPI 
01 005037 177776 CLR PSid “SET PRIORITY O. 
0i063e 104400 TRAP “TRAP CALL TO CAUSE NOISE. 
010634 000776 BR .-2 
010636 005777 17034e PBIN: ST aPPS TEST FOR ERROR. 
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Te:hl 

170324 

011064 

0031S4 
011064 

011066 

900200 
000101 
011064 

170230 

170214 

003732 

170200 

170302 
000144 

011066 
170240 
000146 

001334 

170152 

170142 
011066 

170076 
001344 

PBNA: 

PBNS: 

PBNC: 

PBND: 

CREAD: 

CROA: 

CRDAR: 

CREADA: 

CREAOC: 

PCHCNT: 
RBUSY: 

RO: 

FOS 

PBNA “BRANCH IF NO ERROR. 
TYPE PUNCH NOT READY 
: MESSAGE. 

PRIN =RECHECK FOR ERROR. 
OPPS :CHECK FOR DONE. 
PBNB “BRANCH IF DONE SET. 

“ERROR.FALSE PUNCH INTERRUPT. 

PCHCNT “INCREMENT PUNCH COUNT. 
:GET BINARY CHARACTER 

BINP, JPPB ‘ENABLE PUNCH 
PCHCAT, #100. “NOT BUSY. PUNCH COUNT 100 YET? 

:BRANCH IF YES. 
:NOT YET. EXIT INTERRUPT 

RBUSY = RE 
PBNC 7BR : 
#8117, RBUSY *SET READER BUSY 
#101, aPRS “ENABLE PTRI AND READER. 
PCHCAT, #102. "PUNCH COUNT 102? 
PBNO BR IF NOT. 
aPPs STOP PUNCH. 

-EXIT INTERRUPT. 
aPRS *C4ECK FOR ERROR. 
CRDA “BRANCH IF NO ERROR. 
“7, SMe ERROR. TYPE MESSAGE. 
CREAD 
aPRS -TEST FOR DONE. 
CRDAA "BRANCH IF DONE SET. 

“ERROR. FALSE READER INTERRUPT. 

PRB, C sCHARACTER READ TO CRBUF 
PCHCAT 
CREADC BR IF NOT 0. 
$BI1T6. aPPS NO. PTPI ENABLED? 
CREADA -BR IF YES. 
$8116, aPPS "NO. ENABLE P 
#8177, RBUSY *YES. CLEAR REROER BUSY. 
SPR S sDIGABLE P TRI. 

PRS "ENABLE READER 
“<7 “EXIT. 

47, CREAD READ CHARACTER 
CRBUF *CHECK CHARACTER 

sBRANCH_IF_NON-ZERO CHAR. 
:ZERO. EXIT INTERRUPT. 

SRBIN. SRORVTR  ;SET READER VECTOR TO READ BINARY 
#3 ERCTR *COUNT. SET ERROR COUNTER TO 3. 

%7 , CREAD sREAD CHARACTER. 
:GET BINARY CHARACTER 
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12:14 PAGE SB 

CMP BINR CRBUF 
BNE BINB 

DEC ERCTR 
BNE RBINC 

BI #81715, RBUSY 
MOV BRBIND, SRORVTR 

MOV SCREUE, “0 

SR 47 ,CREAD 
MOV CRAUF, (0)+ 
DEC ERCTR’ 
BEQ 
RTI 
ISR “47 SYNCA 
BR RBINC 
NOV eREIN SRORVTR 
MOV ERCTR 
BIC atts. RBUSY 

;COMPARE AGAINST CHAR READ. 
BRANCH IF NOT SAME. 
-SAME EXIT INTERRUPT. 
CONVERT EXPECTED CHAR TO ASCII 

;CONVERT RECEIVED CHAR TO ASCII 

;ERROR MESSAGE. DATA ERROR. 

;3RO ERROR? 

Oe NT, {NTERRUPT. 

SET PTR VECTOR TO RBIND. 
SUSE ERCTR AS CHARACTER COUNTER. 
ADDR OF CRBUF TO %0 
sEXTT INTERRUPT 

CHARACTER 
STORE CHARACTER STARTING AT CHRI 
£360 CHARACTER? 

EXIT INTERRUPT. NOT 3RD YET. 
GO SYNC THE READER. 
NO SYNC. TRY AGAIN. 
; SYNCED. SET READER VECTOR TO RBIN. 

ST 
T_INTERRUPT. 

PUNCHES 2 CHARACTERS SET’ TN SR. 

PC, PCHSEL 

MOVB SR, PCHOUT 
JSR 47 HSPCH 
MOVB —« SR$1. PCHOUT 
JSR 12 .HOP CH 

; TYPE TITLE. 

‘SELECT PUNCH. 

;COMMON HALT. WAIT FOR USER. 
“PUNCH FIRST CHARACTER. 

;PUNCH SECOND CHARACTER. 

BR PEAT. 
eset TAPE puncued a CODES SET IN SR 

TITLS 
JOR PC, RDRSEL 
YPES 

IM6 
IM23 

SELECT READER. 
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001344 

001336 

001340 

177777 
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004760 

001356 
001360 

001336 
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001356 

001360 

001344 

001356 

001360 

001356 

001354 

001360 

HTOA: 

HTOB: 
HTOC: 

HTOD: 

HTOE: 

HTOF : 

HTOG: 

:PRGB - 
PRG: 

BNE HTOE 
CMP CHRe , CTRD 
BNE HTOG 
CLR CTRB 

HTOF 
CRBUF , CTRC 
HTOC 

MOV 8-1, CTRB 
HTO 

CMP CRBUF , CTRD 
HTOC 

HTOO 

BR HTOA 

;COMMON HALT. WAIT FOR USER. 
STORE EXPECTED CHARACTERS. 
IN -CTRC AND CTRD. 
;MATCH CHARS ON TAPE AGAINST EXPECTED CHARS. 
READ CHAR INTO CHRI 
sREAD CHAR 
INTO CHR 
s (HAL) = =(CTRC)? 

SYES. (CHR2)=(CTRD)? 
NO. MATCH ERROR. 
:YES. NEXT CHAR SHOULD = (CTRC) (CTRB=0) 
3 io ERROR COUNTER. 

EAD CH 
COMPLEMENT CHAR INDICATOR 
; BRANCH IF ExpecTgo CHAR SHOULD = ‘CTRD. 
;(CRBUF) = (CTRC)? 
:YES. 
NO. (CTRC) TO ASB IN ASCII FORM. 

;(CRBUF) TO AWAS IN ASCII FORM. 

;ERROR 1 CALL. TYPE DATA ERROR MESSAGE. 

;3_ ERRORS? 
:YES. START ALL OVER. 
NO. CONTINUE READING. 
:(CHRL) = (CTRD)? 
:NO. MAT CH H_ERROR. 
- YES. Mov PRR (CTRC)? 
NO. MATCH ERROR, 
:YES. NEXT CHAR SHOULD = (CTRD) 
:G0_START READING. 
;(CRBUF) = (CTRD)? 
;YES. OK. CONTINUE READING. 
;NO. (CTRD) TO ASB IN ASCII FORM. 

;GO_ GENERATE ERROR MESSAGE . 
MATCH ERROR. UNABLE TO MATCH UP 
:2 CONSECUTIVE CHARACTERS FROM READER 

;TO CHARACTERS READ FROM SR. 

Tyee X CHARACTERS, STALL y Yea tb SECONDS . 

TITL6 
JSR PC,RDRSEL 
TYPE 

YPE TITLE AND INSTRUCTIONS. 

‘SELECT READER. 
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ooode4 
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001356 
001356 
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I7B: 

ITC: 
ITY: 

ITX: 

PRG?: 

PRG7A: 

PRG7B: 

PRG! 

KTA: 

KTB: 

KTC: 

KTO: 
KTE: 

KTF: 

BR 7B 
BERGLO - eeern SPEED PRINT Loop’ 

IOs 

ITX 
of ITY HOVE STALL L COUNT TO TY. 
R+1, ITX COUNT TC ITX. 

ITC pe IF COUNT | 0. 
47 AREAD “FETCH CHARA cTER 
1Tk *DECREMENT CHAR COUNT. 
ITB "BRANCH IF COUNT NOT 0. 

"READ CHARS. STALL NOW. 
“STALL COUNT IN MSECS. 

ITA : REPEAT 
OPEN 

-PRG7. PUNCH SPECIAL BINARY COUNT Pay TERN TEST TAPE 
TYPE ; TYPE TI TLE. 

PC, PCHSEL ;SELECT PUNCH. 

;WAIT FOR USER. 
#20. ,-(6) ‘PUNCH 20 BLANK CHAR. LEADER 
PCHOUT 
47 HSPCH 
avb 
PRG7A 

s INITIALIZE SPECIAL BINARY COUNT 
GET BINARY CHARACTER. 

47, HSPCH ; PUNCH CHARACTER 
PRE? PEAT. 

-TYPE TITLE 

PC, RORSEL «SELECT READER. 

;HALT. WAIT FOR USER. 
CTRC “CLEAR WORK REGISTERS 

agIT14, SR -DETERMINE WHETHER 30 OR 
KTB :300 SECOND TIMING IS DESIRED 
#270. ,CTRC :SET UP FOR DESIREO TIME BASE. 
#30. , CTRC 

47 BREAD ;READ CHARACTER. 
CTRA “DECREMENT CTRA 
KTE “BRANCH IF _CTRA NOT 0. 
CTRB *CTRAO.+1 TO CTRB. 
CTRC,CTRA ;RELOAD CTRA. 
SR ; TINE uP? 
KTC “NO. 
¥5, CPKPL GO TYPE OUT DEVICE SPEED. 
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001352 

001354 
000074 
177570 

Olee14 

012232 

001352 

JOS 

BR KTA-2 
;PRG11 - PUNCH SPEED PRINT LOOP ' 
PRG11: 

LTA: 

LTB: 

LTC: 
LTO: 

LTE: 

CPKPL: 

CPKPLA: 

PC, FCHSEL 

LTB 
7S, CPKPL 

LTA-2 
(S)+,CPKPLA 

;GO HALT. 

; TYPE TITLE. 

; SELECT PUNCH. 

;HALT. WAIT FOR USER. 
CLEAR WORK AREAS. 

;PUNCH A O 
‘DECREMENT CTRA 
BRANCH IF CTRA NOT O 
: INCREMENT CTRB. 
nO Op 60 »9 CTRA 

;NO. 
:GO TYPE OUT DEVICE SPEED. 

;GO HALT AND READY UP FOR NEXT 7 
MOVE ADDR OF IST MESSAGE TO CPKPLA. 
sCONVERT (CTRB) TO DECIMAL ASCIT. 

;TYPE DEVICE SPEED. 

sEXIT. 
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;PABLL ADDITIONAL CODE TO CHECK PUNCH LOGIC AND READER LIGHTS 

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

: PROBLEM CORRECTED: PUNCH GETS HUNG WHEN RUNNING OUT OF TAPE 
; AND OPERATOR TURNS PUNCH OFF. THIS PREVENTS 
: THE PUNCH FROM FINISHING THE PUNCH CYCLE 
; BY KEEPING READY LOW. 

PROBLEM FIX: ADDITIONAL LOGIC ALLOWS PUNCH TO BE 
; RE-INITED UNDER PROGRAM CONTROL. 

;THIS CODE RUNS UNDER OPERATOR INTERVENTION. 

ieee 177777 MONE: 177777 ;BINARY ONE PATTERN 
ci2e44 900000 ZERO: O ZERO PATTERN 

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

012246 104010 PRG12: TYPE 
012250 O1S64S TITL12 TEXT “%“PRG12--PROGRAMMABLE INIT TESTa™ 
OleeSe 004737 cO4Sb2 JSR PC, PCHSEL >SELECT THE PUNCH 
912256 104011 TYPES 
012260 013254 IMIG TEXT “MAKE PUNCH READY” 
Olecbe 014001 IM23 TEXT “HIT CONTINUE” 
O1ec64 177777 -} 
Oleeb6 104004 CHALT “WAIT FOR OPERATOR. 

012270 042777 O00006 166706 PGl28: BIC 86, aPPS sDISABLE PUNCH INTERRUPT. 
012276 004737 012404 JSR PC’ TSTPUN CHECK FOR PUNCH READY. 
Ole302 113737 Olec42 001332 PGl2A: MOVB MONE PCHOUT PUNCH BINARY 1 PATTERN. 
012310 004737 Ole33e JSR PC HSPCH! DO IT HERE. 
012314 113737 012244 001332 MOVB ZERO. PCHOUT PUNCH BINARY ZERO PATTERN. 
012302 004737 01233e JSR PC HSPCH! 
012326 000137 Ole30e JMP pclza -LOOP 

SIGH SPEED PUNCH ROUTINE 

Ole332 000240 HSPCH1: NOP ; DEBUG. 
;PUNCH THE CHARACTER 

012334 043737 00134 001332 BIC PCHMSK , PCHOUT 
Ole342 013777 001332 166636 MOV PCHOUT, aPPB matt a 

012350 004737 012436 JSR PC, TIMER :IN A TIMEOUT LOOP. 
012354 000000 HALT : TIMED-OUT RETURN 
01e3S6 052777 O0O400 166620 1S: BIS #400, aPPS ;RE-INIT pune 
Olesb4 032737 040000 177670 BIT #B1T14,SR COPE LOOP ENABLED??? 
012372 001371 BNE 1$ “YES, Lob? UNTIL SR14=0. 
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012374 094737 012436 
oc0000 

000207 

005777 
4 

104024 
000763 

012737 

LOS 
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166874 

166566 

177200 001354 

001354 

166524 

00000e 

JSR_PC, TIMER ;RE-CHECK THE DONE BIT. 
HALT sFATAL ERROR: QONE BIT WAS _NO 

RESET BY THE INIT INSTRUCTION. 

;ELSE RETURN IS TO TKE NEXT INSTRUCTION. 

o 

RTS PC (EXIT 
; OUTPUT ERROR MESSAGE OF PUNCH NOT READY 

sIF ERROR BIT 15 SET OR BIT 7 NOT SET. 

tSTPUN: TST OPPS 
BMI HSPCHe 
TSTB aPPS 
BPL HSPCHe 
RTS PC 

HSPCHe: TYPES 
SM3 ;"PUNCH NOT READY” 
IM16 "MAKE PUNCH READY" 
-1 : TERMINATOR 
CHALT 

R TSTPUN ;LOOP AGAIN 

; TIMER ROUTINE FOR HIGH SPEED PUNCH 

WAITS FOR READY FLAG_IN LOOP 
IF READY COMES UP WITHIN ALLOWABLE TIME ; RETURN IS TO CALL+2 
sELSE INIT IS ISSUED TO HSP AND PROGRAM HALTS AT CALL+1 

TIMER: MOV #-600,CTRB ;MAXIMUM=600 MS DELAY 
TIMER]: NOP 

INC CTRB ;UP COUNTER 
BEQ TIMER2 : TIMED-OUT.. .ERROR. . 
TSTB aPPS READY BIT SET? 
BMI TIMERS sYES, OK 

;READY NOT SET, SO DELAY 10 MS AND CHECK AGAIN. 
DELAY 
10. ;10 MILLI SE DELAY. 
BR TIMER GO CHECK AGAIN. 

TIMER: NOP 
RTS PC ;RETURN TO CALL41 

TIMERS: ae Be, (SP) ;RETURN TO CALL+2 IF NO ERROR 

:ADEITIONAL CODE TO PROVIDE READER LIGHT TEST UNDER OPERATOR 

SUSE SWITCH 8 TO TURN READER LIGHT OFF. 
sUSE SWITCH 12(1) TO SELECT NEW READER TO TEST. 
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0:3700 
00 
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004760 

177570 
000400 

000400 
040000 

010000 

PRG13: Tire 
TITLI3 

PRGI3C: J5R" PC,RORSEL 
PRG13B: TYPES 

IM13A 
IM13B 
=] 

i W8=1 TO TURN LIGHT OFF. 
MOV SR, RO PG13A: RR 
BIT #400 RO 
BEQ PGI3A 

1S: BIS #400, aPRS 
SIT eBITl4,SR 
BNE 1$ 
HALT 
BIT #10000, SR 
BNE PRGI3C’ 
BR PRG13B 

;QUTPUT TEST HEADER. 
: TEXT "PRG13--READER LIGHT TEST” 
“SELECT READER VIA SWR 
: OUTPUT MESSAGE: 
TEXT "TURN LIGHT ON VIA_RO® SWITCH” 
; TEXT “USE 28 TO TURN LIGHT 

-CHECK BIT 9. 
“SWITCH DOWN. NO ACTION REQUIRED. 
“ELSE TURN LIGHT OF 

S SCOPE OF OP SET? 
- YES Lobe UNTIL SRI4=0. 
‘WAIT FOR OPR TO HIT CONTINUE 
“CHECK FOR SELECT NEW READER. 
“YES, SELECT NEW READER. 
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OZPARA. CNS O4-NOV-76 le:ll 

130 QOS144S OS2e10S 051440 ASCII °%SET SRI4Y TO A 1 FOR 300 SEC ° 
136 030S2e 
144 QOYON4O O3044O 043040 
1S2 4117 Q3144O 030060 
160 1440 O04] 
165 1e4 046511 047111 -ASCIT °*TIMING, OR SET IT TO O FOR 30 ’ 
172 926107 OY 
200 OY4eSe3 Jel 

OS2040 0e0 
O14e14 047506 020 
014222 040 

17 020060 
22 030063 



~~ - ee ee - er ee ny ee oe — oe 

FO6 
7(1 27(1u06) Q4Y-NOV-"6 12:14 PAGE 70 

mails iit 

14223 le3 041505 047117 ~MSCII "SECOND TIMING.Q’ 
| 0 

014230 Oe0104 C44524 044515 
014236 O43516 040056 

! 
! 
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DZPARAA.C -NOV-76 le 

O1¥e4e OS004S O4eSee 051S23 IM24A: .HSCII *%PRESS CONTINUE TO START TIMING.’ 
Q14eSO =O4144O 047117 O44Se4 
014256 052516 020105 047524 
O14264 CS144O O40Se4 OSe2le2 
O14¥e7e OSe040 O46S11 04711! 

14 4 i 144 -ASCIT ’XSET SR 15 TO A 1 AT END OF ’ ¥ai8 Osdies Gseaer Bezas 
04 

014336 OY4So4 piNe]s 3516 -ASCII *TIMING PERIOD TO OBTAIN DEVICE SPEED ’ 

aepettn 040 
O01 124 papa 047505 -ASCII 'TYPEQUT.2’ 

OLY414 Oee44S OS1120 O30S07 TITLI1: .ASCII °%“PRG11. PCH SPEED TEST.@’ 

OL4Y44S ONS OSOO4S 043522 TITL3: .ASCII °%“PRG3. COMBINED READER-PUNCH TEST.a’ 
O144s2 O41440 046517 
OL4460 04 B¥eoi& 020104 
O 14466 101 051105 
O14474 125 044103 
Disc; O5e040 051805 de71eH 
014511 O45 O40S1S 042513 IM3:  .ASCII ‘xMAKE PUNCH READY, PUNCH BLANK LEADER, ° 
014516 OSOOND 047125 O44103 
O14524 OS1040 04 OS4504 
014532 4 041516 
O14540 O20110 O46102 047101 
14546 Oc0l13 O4e514 O4e2I0! 
O14554 051105 
14560 047514 042101 051040 -ASCII *LOAD READER. a’ 
Di¥bbb OH0S0S OY 027122 
014575 O45 O42522 O42101 SM1: ASCII ’“READER ERROR BIT SET.a’ 
O1460e 051105 ONeHHO OSil22 
O14610 051117 O41040 OSell1 
O14616 051440 052105 O400S6 
14624 O5104S 040505 O42S04Y SN2: .ASCII “READER NOT READY.@’ 
Oi4632 00122 047516 O20124 
14640 O425e2 ONe101 027131 
O14646 =§=—-:100 
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OY-NOV-76 le:ll 

g
a
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t
 

So
lt
is
 

047125 

020 
020123 

SM3: 

SM4: 

SMS: 

AICNT: 

FPCMSG: 
AFPC: 

EMI: 

ASB: 

AWAS: 
EMe: 

ORGRD: 

SUBRD: 
EM3: 

EMMY: 

ESB: 

EWAS: 
EMS: 

12:14 PAGE 72 

-ASCIT 

-ASCIT 

-ASCIT 

ASCII 

-ASCIT 

-ASCIT 
-ASCIT 

-ASCIT 

-ASCIT 

-ASCIT 
-ASCIT 

-ASCIT 

-ASCIT 
-ASCIT 

-ASCIT 

-ASCIT 

-ASCIT 
-ASCIT 

HO6 

*%“PUNCH NOT READY.’ 

"ZZREADER SPEED : a’ 

*Z“PUNCH SPEED : Q° 

’ CHARS PER SEC.Q’ 

’ a’ 

> FRC’ 
’ %Q' 

” DATA ERROR S/B: ’ 

, WAS: ’ 

a’ 

’ REREAD ERROR. 1ST READ: ’ 

, WAS: ’ 

* SYNC ERROR.@’ 

*“ZLEADER ERROR. S/B: ’ 

’ WAS: ’ 

’ a’ 

*ZLEADER ERROR. S/B BETWEEN ’ 
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FWAS: 
EM6: 

EM?: 

EMO: 

EM11: 

SRDRM: 

SPCHM: 

INVRP: 

RORIDM: 
ARDRID: 

PCHIDM: 
APCHID: 

TITLie: 

TITL13: 

QY-NOV-"6 12:14 PAGE 73 

-ASCIT 

-ASCIT 

-ASCIT 

-ASCIT 

-ASCIT 
-ASCIT 

ASCII 
-ASCIT 

ASCII 

ASCII 

T06 

"OQ AND 3. WAS: ’ 

> MATCH ERROR. @’ 

*ZNO ROR RESPONSE. @’ 

* FALSE READER INTERRUPTQ’ 

’ FALSE PUNCH INTERRUPTQ’ 

’ZSET ROR # IN SR. SET SRIS IF & LEVEL.@’ 

’%SET PCH # IN SR. SET SRIS IF 6 LEVEL.@’ 

"Z7 INVALID ROR/PCH.@’ 

*ZRDR ’ 
’ SELECTED.’ 

"% “PCH ’ 
*  SELECTED.@’ 

*%7PRG12--PROGRAMMABLE INIT PUNCH TESTQ’ 

*ZPRG13--READER LIGHT TESTQ’ 
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| DZPRAA. CMB SY-NOV-76 Le:1] 

015734 O44107 O2012e4 O4eSe4 

015745 O4S OSe04S OS11eS IMI3A: .ASCII °%TURN LIGHT OF READER ON VIA ROR CONTROL SWITCH’ 
O0157Se Oe0116 O44S14 044107 

5760 Oe01e4 043117 051040 
66 O40SO0S O4eS04 Oe0lee 

S774 947117 OS3040 O40511 
6002 051040 051104 041440 

O O47117 QOS11e4 046117 
6 OS144O O44S2e7 041524 

6026 OSO04S OSeleS OS144O IM13B: .ASCII °%PUT SWB TO 1 TO TURN LIGHT OFF.a’ 
60 O341e7 OS2040 020117 
6042 Oe0061 047524 052040 
6050 05i1eS 020116 Q44S14 
6056 044107 dediet 043117 

001450 END START 
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MACY11 27.1006) 
DZPRAA. CNB O4-NOV-76 le:ll 

QH-NOV-76 12:14 PAGE 
CROSS RE 

10968 
3002 3006 33558 
1556 1S828 
1406 33698 
142S 33668 
1413 33638 
1806 S4448 
1292 31418 
1289 31428 
1417 33608 
1616 1620 16258 
1626 1628% 
1838 34408 
iglee 1624 1629 2039 
1708 2715 2813 2885 
1246 31518 
142] 33618 
1709 2719 2817 2889 
10978 
16998 2203 2220 2237 
11938 = 1423 3006 
iSS8a 1561 
163% 15658 
1SS4# 1S668 
1SSS# 1S6e 15678 
1192 1SS18 
10908 
1S008 1509# 2746 2764 
14998 §=61Se0# =1700 1704 
10688 
10678 
10S88 1279 
10S78 1275 
10S68 
105S# 1098 1428 
10S4e 1097 1272 2962 
1052 10S38 10% e825 
10668 
106S8 
10648 
10638 
10628 1099 1380 1906 
2139 2160 2185 e331 
2471 2494 2496 2516 
10618 1384 2770 2792 
10608 
10S9# = 1255 1283 
15458 = 1547 
11968 1564 
1195 1S418 
1654# 1655# 16778 
16508 1661 1670 1676 
2278 2650 2664 2686 
16628 1672 
1651 16658 
1668 16718 

2070 
2907 

33778 

2258 

1735 

3064 
2839 

1907 
e332 
e517 

1720 
2699 

KO6 
76 
FERENCE TABLE -- USER SYMBOLS 

2093 ell3) = 2138 
33758 

2279 

1737 1739 2698% 

3135 

1913 1927 
2336 2337 2351 

2789 2791 

1721 1722 1724 
2705 2868 2870 

2159 

2711 

1726 
2878 

2184 

2714 

e092 
2423 

2202 
2967 

2927 

2808 

2094 
e424 

2el9 

2B8le 

2236 

2137 
S444 

2257 



ee0: 2e17 

4 29 Aes] AGI 

e040e 2042 
eO4l# 2042 

2383 2400 

1708 1723 
2800 2808 

2806 2830 

ebSB8*  2667% 
2876% 2879# 
e881 2884 
2897 2903 

1685 1944 
1877 15808 

- 

PAblLL MACYII 2701006) O4-NOV-76 12:14 PAGE 77 
DZPRAA.CMB  ON-NOV-76 12:1] 

BSYNC OC431e 1716 1719" 1729 
C = 020000 10988 

ae CeCe ace bees Age 
CHLT 002502 1196 13908 
CHNA 002004 1273 1207S 
CHNAA OO0eCe2 1276 10798 
CHNAB 002000 te748 1278 
CHNAC 001770 1270 le7o" 
CHNB 02040 1280 12838 
CHR} 00133£ 11638 1723 1740 
CHRE = OP! 1 340 1164@ 172S*% 1742 
CHR3 = OU 342 11658 617278 = 1744 
CLNUP 005134 le3e 18438 

Q 00S 162 18488 1853 
CLNUPB 00 18S! 18S4# 
CMe 012601 1238 031448 
CM3 Ole624 1e65 0s 31488 
CNVCTR 1557% 1560% 15798 
CPKPL Ol12214 2974 36 e998——(‘é938GS 
CPKPLA Ol2232 2999s 3005s 
CPRDY 004S00 17578 1767 1769 
CPROYA OO4S16 1758 1760 17628 
CRBUF 001334 11628 {663% 1700 

e711 2718 27B8b* 
CRDA =: 010774 e778 ~—ssae7B18 
CROAA 011010 2782 ~=—-_ «a2 7B 8 
CREAD 910760 27778 «©2780 =. e799 
CREADA O1104e 2790 = «2798 
CREADC 011056 e788 =—s_« 27988 
CTRA 001352 11698 2648% 2655s 
CTRB 001354 11708 2649%  2653% 
CTRC 001356 11718 866% 2872 

i CTRD 001360 11728 ©=62867% = 2874 
CURTST 001260 11388 1257 1299% 
DECVAL 003552 1552 15878 
DELAY = 104031 leOes 1613 1617 
DIGIT 003534 1S70% 15734  1S76% 

'OLCNT 003064 1471% 1474 14838 
| DLCTR 003066 14848 
DL.YAN  O03044 14768 =.11480 
DLYBN 003050 14778 ©1478 
DLYCN 003060 1475 14818 
DLYN 603024 1201 14718 
ECHK 010470 2700 46 2707——s 271s 
ECHKA 10526 e7le =—«._-ae7e4#8v 
EHALT = 104025 11988 1436 
EHLT 002514 1197 13968 
EHLTA 00S. 1397 13998 
EMTINT 002136 1038 13038 
EMTTAB 001364 11758 1307 
EMTV 000030 10388 

_EMTX = 000032 11008 11778 11788 
11838 11908 11918 

LO6 
CROSS REFERENCE TABLE -- USER SYMBOLS 

2233 

dae 

2284 

Age 

2048 2869% 
20Se 287 1% 

2422 e442 

1725 1727 
2816 2828 

2697% 27018 
e901  e2961% 
2899 2960# 
2906 

1962 1979 

118ia8 11828 
11948 =—-11958 

e275 

Ag 

2872 
2874 

2470 

2651 
2831 

2704s 
2970% 
25964% 

2607 

Ag8? 

2897 
2899 

2495 

2665 
2869 

2708% 
2986% 
2965* 

2930 

1780 

2515 

2672 
2871 

2968% 
29928 
2971 

3104 

1816 e047 

2679 2687 
2881 2888 

2971%  2990% 
3001 3096* 

11868 11878 
11998 12008 

2736 

2690 
2903 

2993% 
3098% 



MACY11 27(1006) 
OY-NOV-76 1e:1] 

-- 

PAb1I 
DZPAAA. CMB 
EMO O17 
EMl  g1so43 
ENIO 015361 
ENIL © O15411 
ENS =--015106 
Ens «015160 
Em = 15175 
EMS =6=s-O15 242 
EM = 015321 
EN? 015337 
ERCTR 001344 
ERR O02526 
ERRB 002654 
ERRN 002526 
ERRNA  O0e642 
ERRNB 002656 
ERRNC 002674 
ERROR = 104015 

ERRORN= 104016 
ERRT 001326 
ESB. O1SPe2 

,ETOA © 019172 
'ETOB 010200 
ETOC 010206 
ETOD 010236 

,ETOE 10244 
ETOF 016254 
ET0G 010276 
ETOH 019352 
ETOI 010406 
ETO.  O104e0 
ETOK  O10446 
EWAS 015235 
FORWO 002076 
FORWOA 0021 
“PC O01 362 
FPCMSG 015024 
FSTPCH OOl202 
FSTROR 001200 
FSTVCT O01044 
WeS 015314 

GETBNP= 104030 
GETBNR= 104027 
GETRDY 001652 

001716 
GRCNT  O04204 

‘GRCNTA 004206 
GTBINP 003156 
GTBINR 003234 
GTROYA OO1674 
GTROYB 001700 
GTRDYC 001714 
GTRDYD 001732 

OH-NOV-76 12:14 PAGE 

200 

78 
MO6 

CROSS REFERENCE TABLE -- USER SYMBOLS 

2820 
s4le8 

13868 

34088 
1730% 

1405 

1799 

2558 
1734 
1e84 

eesS 
1694 

2892 

1831 

2584 
1736 
1293 

2276 

33718 

2804% e822 2827% e832% 28388 

14318 = 1433% = 1434 

1915 1931 1948 1966 1987 
2169 2188 2304 2319-2334 

1673 1711 1751 e055 2660 

2610 2745 2763 2948 
1738 2706 2807 

2582 

2877% 

1989 
2339 

e682 

e894 

2008 
2355 

2693 

2026 
2370 

2721 

2076 
e387 

2759 



PABLI —MACYL1 27(1006) 
OY-NOV-76 le:1] DZPRAA.CMB 

GTRDYX OC1660 
HSPCH 004532 

HSPCH] Qle332 
HSPCHE 9 Qlesee 

HTOB == O11464 
HTOC §=— 011472 
HTOD «= O11S24 
Hioe = OL1SS2 
HTOF OL 1602 
HTCG 011624 

= O00040 
ICNT 001266 
IcTR 001270 
IE = 000100 
IM!0 = 014053 
IMi3A 15745 
IM138 016026 
IM16 =—-0132S4 
IM17 013331 
Im2 013507 
IM23_ 14001 
IMe4A 014242 
IM OLYS11 
Im 013623 
INS 13744 
IM 013203 
INBIN = 104026 
INBINN 003070 
INITD 001252 
INRND = 104022 
INRNDN 003636 

ITA 011652 
ITB 011700 
ITC 011712 
ITX 011720 
ITY 011714 
KBSVC_ 002450 
KSTART 001256 
KTA 012016 
KTB 012044 
KTC 012054 
KTO 012072 
KTE 012100 
KTF 012:06 
LTA 012140 
LTB 012152 
LTC 012170 
LTO 012176 
LTE O1e20 4 
MACHER 0900004 
MANLAL= 100000 
MONE Oleete 

J4H-NOV-76 

1eSl# = §=61286 
17698 ©2538 
2989 
3047 3049 
3079 3081 
e868e 2895 
28778 2902 
28788 2882 
28878 2909 
2873 28978 
2880 29038 
2875 2898 
10958 
11418 = 1269% 
11428 =1277% 
10998 
2956 32728 
3127 34598 
3128 34688 
1764 2847 
2920 32lls 
2643 32308 
1210 lel6 
2957 2°83 
2732 332e78 
2B46 32448 
e861 32598 
1632 e644 
11998) =61719 
1198 14868 
Lll1# = 11358 
11958 
1194 16088 
1784 1820 
10348 
esee8 2932 
e9e7# 2929 
2926 29308 
29e3* 292% 
eSece 2924s 
1104 13838 
11378 = §=©12S0 
29608 2976 
2963 29658 
29678 2973 
2966 29718 
2969 29728 
29748 
e9868 2998 
e9898 862995 
2988 29938 
2991 29948 
29968 
10e88 1875% 
10528 
30298 3046 

12:14 PAGE 79 
NO6 

CROSS REFERENCE TABLE -- USER SYMBOLS 

1690 

- 35 

e904 

29108 

1300% 

2382 

1247 

ePbe 
2557 

1226% 

29338 

1385 
eeBbs 

e301 

ebll 

1424 

3039 

1778 

31948 
2581 

231b# 

eb2e 8 ebed ) = 2B 

1643# 

3085 32028 

1814 264S 2734 

2606 2703 2737 

263! 

2848 

2947 

case 

2863 

2eS4 

3040 

2944 

32648 

2349 



PAGLL —MACYLL 2701006) QH-NOV-7& 12:14 PAGE 80 
DIPAAA.CNB « ON-NOV-76 13:11 CROSS REFERENCE TABLE -- USER SYMSOLS 
NSVCTR 012775 1209 «31688 
NOP = 900240 10508 1315 1402 
NKTST  OO1Sb4 11909 1253e «1262 «1285129412968 . 
OACNV = 104917 11928 Jee?) THON = sN1L AMIS) UNIS s«1703s«1707)—S «1804 = «1836S 2047) 0S. BY 

278 «e689 713.2717 Bll «= eB1S )= 2883) = 2887 §= 2905 
ORCNVA 003316 15288 = 1537 
SRENVY 003304 1191 15230 
OPEN = 000000 105i@ 1114 1115161? 2D 13241991134 3S 1381137 

11381139140 tIM 1211931184 ES— 1180) 118: 14B2 B34 
1165 1166 = s167 ss 1168)=— 116941701710 117211731431) 1438 8B 8 
ise 1493484195196 ss197,s-1498 1499S s«1509)s1SeS «1566 SsdS67~—s1579 
1580 =—«1SB] =: 1639Ss«s164&Ss1677—s«*1681=Ss1e86SCseBB = EST = 1696) «18987 8797-799 

. 2931 2933 = 3005 
ORGRD 015140 e049 33938 
PEIN 510636 eruy = B7Sie = 2756 
PBNA =O 0654 e752 7578 
PENS = 910670 e758 0s o7bee 
PaNc 6.010740 27697708 
PBN 010754 2773 «e758 
PCHCNT 011064 07298 «272 = 2765 «92772 «= 2787# §=— 27978 
PCHTDN 015623 1809 34438 
PCHLIM 001250 tie = 12e5# = 1781 
PCHLVL 001216 i218 1647 24 
PCHISK 001346 116781 1770 ©[e00e 18038 3058 ; 

i PCHOUT 001332 Libis 1510s 1770s 1771 2621s BeeSe B6z7# © 26308 2851 2ES3e 238 2087 © 30HER 
| PCHSEL o04Sb2 17768 1785 2730 «B44 «= 29972980) = 3037 
PCHSLA 004612 1782 «17868 
PCHSLB O0N742 1802 «18048 
PCHVTR 001214 1le08 1645 17924 17938 17948 1795* 17968 1797# 1798% 17998 244Be 

| PERNT 010062 eca4 SS 2579) 2b0H = bee 
;PGTIT 12712 1207-31588 
PGI2A Ole30e 30468 

,PG12eB = Ole270 30448 
‘PGIZA OleSe2 31318 3133 
/PIND — OO3140 1487% 14048 = «15048 

= 005726 10808 
= 108is 1334 1 1365 1665 

Ppp tié O20 11178 17718 «17908 = 1791% 2317 2384# §=2401 «= a7uee oa7buH 30S9e 
‘PPS OO 204 11168 1757 1789 1772 «17868 «787% «1788s «61789 §=1790)= 302 295)# 2332 «40-2396 

2337 2351# 2353 «= 2368 «Ss 2385) HOY) euoae odode | OudaeUN4e GSH U7Ie | B473% 
Cue Gut Slee O17" E7N7e e751 e757 a7748 783 e791 SOE 30634 3078 

Pra i202 liise lee) «1826s 1e27* «1891 «2023 20H «20M 2071S 2074 7a 
PRGID O01274 11448 

- PRGNUM 001254 11368 12418 1288 «= «1416 
PRGTAB O0le7% 4se 1 
PRGO © ODS 04 1145 13608 
PRG1 006556 1146 68 
PRG1O 011774 1153 29528 

'PRGIL Ole116 1154 99788 
PREI2 OL 1156 30358 

‘PRGA. OLE 118? leas 
PRGI3B OlzSi0 31268 3148 

| PRGI3C 012506 31258 3139 
PRG2 D101 46 1147 26398 

f ANF 
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CZPRAA. CNS ON-NOV-76 12:11 CROSS REFERENCE TABLE -- USER SYMBOLS 
FRG3 010530 1148 7278 
PRGY O11 3082 1149 ogee 
PRGYA 011326 26518 2855 
PRGS 11354 1150 2eS78 
PROB OLEH 1151 29168 
PRG? O11 722 1152 69358 
PRG7A 011752 es 2d46 
PRG7B 011764 ese 2950 
PeSs«001200 11148 16]2* 1615 1619 1625 1652 1657# 16628 1667 1671 1822 18238 18248 

1BeS# 1826 1876 i906# 1907 i91ce# 1913 1927# 19°99 1943e 1946 19618 1964 
1978# 1961 1984 20028 2003 e2005* 2006 20208 2001 e024  c073% c092* 2094s 
alle 2iiNs 2llee 2137# 2133* 21S8# © 2160s 2183" © 2185* 2771s 2777 a7BL 7938 

PRTYD = 009000 1083e 2091 = 2157 
PRTY1 = QOQN0 10888 
PRTYe = 000100 10878 
PRTY3 = 000140 10868 
PRTY¥ = 000000 10eSa 1119 12l 1129113 
PRTYS = 000040 10g4e 
PRTYB = 000300 10838 
PRTY? = 000340 1033 1039 «10828 «1105 «1231 «= 1251S «1666S 2187 = 2519 
PSW = 177776 10488 «1e2l# losis «16534 «666% «= 2091* §«Slil* 2135" 2136s «157% §92186# §=«2187" 924218 

04 Lt # 2490# «N93# «518 «519% a 7HBs 
PTO 003142 1¥9ge 1498 1502 [508% 
PT. = 03144 1489% 14968 150de 15034 1506+ 1507* 1508 1509 1510 
PUSH = 005746 10788 
PUSH2 = 024546 10798 1327 1359 
POAA —«ODSO44 1871 18768 
PORE 905252 1675 18788 
POBA 005274 1686 «©=-:18918 
Poss = gné ane 1690 18938 
PODA 005316 1901 19068 
PO0G 1908 19128 
POEA 1923 19278 
POFA 005425 1939-19438 
POFB 1947 19508 
POCA 005460 1957 19618 
POHA = USS 12 1974 19768 
POHB = OUSSH2 1982 «19878 
POHC 05546 1985 19898 
POIA 005562 1997 20018 
POJA 005624 2016 20208 
POMA 05664 2034  e0se8 
POMB © 00702 eos 2048 
POMC 005726 3 -B0N78 
PONA 005766 2065 20698 «2072 
POCA += 006024 2084 = a0918 
P0080 e090 8 
POPA 104 2104 Bl ile 
POPE 006140 2110 21188 
POGA 006160 2128 «= 21358 
P008 «=: Odeo 2134 ele 
PORA 006232 2151 21558 
PORC 006270 2156 164s 
PORD 006304 2165 = 21678 
PORE 006310 2164 21698 
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PABLIL = MACY] 2701006) 
OZPARA. CMB O4-NOV-76 

FOSA 006330 
POSB 
POTA 006400 
POTLST= 177777 
POTO 005226 
POT) 005256 

T10 ©90S614 
, POT11  OOS6SY 
POTi2 QOS7S5 
POT:3 06020 
POT14 G06070 
POT1S OO6144 
POT1&  O06222 
POT1? 006314 
POTe 005306 
POT. 006364 
POT21  QO064le2 

006450 
‘POTe3 O0&Se2 
POTe4Y 006500 
POT3 005362 
POTY 00S416 
POTS 005450 
POTS o00ssS0e 

, POT? 00SSS2 
| PQUA 006434 
POVA 006472 
POVB 006502 

: POXA 006552 
PCXB 006550 

: POYA 005630 
POYB 006636 
P1AA 006716 
P1AB 006724 
P1BA 006746 
P188 006754 
PICA 006770 
P1CB 00701e 

’ P10A 
P1EA 007100 
PIFA 007122 
P1GA 007160 
P!HA 007226 
P1HB 007256 
PLIA 007270 
PLIB 007326 
PLIC 007342 
P1IO 007346 
PiJA 0073€& 
PIJB 007422 
P1KA 007442 
P\KB 007502 
PILA 0075 
PILB 007554 
Pima 007566 
Ping 007604 
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PRb1]  MACYIL eT. 1006) QY-NOV-76 leé:14 PAGE 83 
OZPRAA. CMB OY-NOV-76 Les] CROSS REFERENCE TABLE -- USER SYMBOLS 

FLNA 007640 2548 25548 
P1N8 007656 e5$8% 2S6e 
P10Aa 007722 2570 25788 
P108 007740 2e$8e8 2590 
P10C 007746 ese4e °2S89 
P100 00777e 2$87 eS9is 
FIPA 010004 2597 26038 
PiPB 0100ee 26078 e616 
PiPC 010034 26108 sole 
PiPO 010060 2613 26178 
PITLST= 177777 10928 2595 
P!TO 006700 ee8s ecds 
PIT] 006730 ee3s 23098 
PIT10 007260 2412 4328 
PIT1! 0073Se 2433 24588 
PiTle OO7426 e459 24828 
PiTi3  QO7S04 2483 es068 
PIT14Y 007556 2S07 eSebs 
P1ITIS OQO7bee2 eSe7) Ss S458 
PIT16 007676 2546 25678 
PIT1? 007774 268 esHs 
PiT2 006760 2310 23248 
P1T3 007034 2325 eshte 
P1T4 007070 234s 23608 
P1TS 007112 2361 23758 
PITb 007150 2376 «= e398 
P1T7 007ele e393 HL 18 
RSIN OQlliee 2803 28068 2837 
RBINA = O111e6 2805 28078 
RBINB = O1114e e809 = eBlls 
RBINC 011200 e823 =6eBeS8 = eB 36 
RBIND 9011230 e826 28308 
RBUSY 011066 e740" 2768 e770# 2792 27988 e8eS#  2839% 
ROMSK 004230 1692 16968 e2S3# ece74# 25778 
RCNT 001330 11608 2S33% 2S39% eSS4# eS61# e2S78% eS86* ecb03#  ebics 
RORIOM 015601 1841 34398 
RORLIMN O01e4% 11338 = =1219% 1792 1817 
RORLVL OOlele 11198 §=61640) = alld 2135 
RORMSK 001350 11688 1518 1832# 1835% 2671 
RORSEL 004760 18lea 18el 1863 2641 2729 ess9 §=— e918 = e954 3112S 
RORSLA 005010 1813 18228 
RORSLB 005116 1834 18368 
RORVTR 001210 11188 = =1638 16eB# 1829 18308 18391% 2164%  2803%  ec826%  2837% 
RIND 003136 1486% 1487 1488 1489 1499 1491 14938 1515# 
RNCNT  OO423e 1694# 16978 eest# 2238% e2259% eeB0# eS88# 2c609%  ebl4# 
RNONUM= 104021 11948 1680 1690 
RNGEN 003550 1193 153908 
RP] 00363¢ 1591 1$9S# 1602 16058  1608# 
RPe 003694 1S94 1S98 1601% 16068  1609% 
RSTO3 = 104003 11808 1481 
RSTOS = 104005 11828 1377 1746 1754 
RSTOSS= } 11848 1393 1445 1538 1548 1568 1603 
RSTSS = 11028 1437 1465 
RSO3 002256 1179 13348 
RSOS 002306 1161 134S8 
RSOSS 002302 1183 1343 
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PR61] MACYII enc 1d 
OZPRAA. CNB 

RSSS OC2365 
RTNNO lebe 
RTO 3146 
RT] 003150 
RUNINS 012753 
SAVO3 = 10H 

Savoes= 1Bucbe 
SAVSS = 000003 
SCOPE = 104000 

SCOPTR 001272 
SELPCH 013060 
SELRDR 013027 
SM1 014575 
SM2 014624 
SM3 014647 
Sx4 014672 
SMS 014714 
SPBOT = 001200 
SPCHM 015507 
SR = 177570 

SRORM 015440 
SRESET= 104001 
SRSET 00i640 
SRSETA O0C446 
SRSETT O0e412 
STAL 0041S2 
STALA 004176 
STAB 004200 
STALL = 104%0le2 
START 001450 
STLA 004154 
STLMSK OO4e0e 
STPCHV= 104014 
STPPA OONOl2e 
STPRA 62 
STPTPV 003774 
STPTRV 
STRORV= 104013 
STRTA O01S64 
S"RTB OO16e4 

015153 
SUBTEN O0347e2 
SUBTNA 003476 
SUBTNB 003Sle 
Sv03 002156 
Sv0s 002 
svoca = NN P14 
svoss 3 002230 
SvOSC 42 

O4-NOV 
MY-NOV-76 12:14 PAG 
Belk CROSS 

1034 13648 
11398 © 1260 128 1295s 1420 
480% 1897e 18] 113% 
14918 «14988 «(15138 «1514* «15178 
1228 3.31648 
11798 = 147 
118i 137 1732 
1183@ 1390 i440 1523 1541 
11018 1408 1461 
11778 #1877 1879 1892 ~8=1894 
20089 2027 2046 2058 2077 
2204 o2el 2240 e261 e282 
e388 e407, e428 = HN? SO 

1143@ 1274 «1298 
1221 31788 
1215-31738 
1631 33378 
33418 
1763 2754 3084 334Se 
2975 «33498 
2997-33528 
10498 1203 1252 1268 
1777, Hepa 
10478 lel3 1219 12285 §©1233 
1781 1785 1796 1801 1805 
2867 292 Ss 2925) 2s 
1813 Hele 
11788 1243 1253 1928 2001 
12458 1864 2290 
1379 =: 13818 
1177-13728 =—«1375s 
1186 16808 
1684% 16868 
1683 16878 
11878 2218 2235 2256 2277 
1107, ilie =s-:« $2038 = 3474 
16818 16608 1684 
1682 16888 2216% 22328 22528 
11898 2419 2439 e466 e490 
1643% 6468 
1636% 16398 
1138 16438 
1187 16368 
11888 1650 2089 2109 2133 
1200S ss te3le =: L240 
1236 ©=s-« Ned 8 
2053 «33858 
1559: 15708 
15718 1574 
157¢ 15758 
117 13108 
1180 13188 
1316 =: 13198 
1313 13238 
1312e 1315s 1318 13288 
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1644s 

1$18*# 1519 

1551 1590 

1911 1916 
2097 2117 
2303 2305 
2454 2474 

1255 1288 
1817 1822 
2994 3064 

2069 2352 

2560 2583 

273% e553% 
2513 2743 

21ss 2181 

1520 

2775 

2S76% 

2741 

2738% 

1279 
1837 
3138 

1283 
2851 

13% 
2853 

1428 
e866 
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002176 
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004400 
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000014 2 

é:ll CROSS 

1182 131S8 
1032 135S8 
1728 17328 2835 
17348 #81750 . 
1741 1743 1745 
1558* 1571 1$7°5 

1 3066 30°68 
309782 3106 
3039 31088 
3101 3111s 
1862 31988 
2288 31838 
2983 32678 
2979 33158 
3036 34478 
3124 34S48 
2640 3eeSs 
erce 33208 
2843 32388 

3eS08 
2317 3c06s 
2936 31878 
l1eSe =} 
11298 
lie4¥e 1380% 
11288 
10938 
1l278 =: 19S 1# 
11318 
liebe 1452 
11308 
10948 
10328 
10408 
1628 16308 1669 
3045 30788 3088 
1184 14408 
14428 361 1459 
1444 14478 
1449 14Sle 61456 
11858 1206 lee7 
237 2639 2727 

11868 1208 1214 
9SS 2981 3004 

1448 145S8 
14578 
1185 14618 i46&9 
1464 14678 
146ee 86146 14688 
274e 27998 
16588 1865 18728 
1969 19758 1992 
210S8 ele3 eless 
ecd2 ec48e ecbe 
2358 e3648 862373 
e4868 2504 25108 
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17498 
[S818 

2779 

19028 

25498 

1808 
2952 
2731 

1819 
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PAG] MACYII 2°¢ 100 
DZPARA. CMB O4-NOV- 

Y = 000001 

ZERO 012244 
: = 016067 

BD QuNOW=7& 12:14. PAG 
6 18:11 CROSS 

18598 1866 1881 
2099 «2123, 2146 
23422358 «= a373 
30308 3048 
10258 1026 1028 
1386 = 1453. «1505 
e022 = 2025 «= 075 
2623 
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PAb11 «= MACYLI ON ie a a4 Nov: 7B 12:14 Peck Fe 
DoPRAA. CMB OY-NOV-76 le: CROSS REFERENCE TABLE -- MACRO NAMES 

EMTDEF 10eS# 1176 2177 1178 1179 1180 118] 1182 1183 1184 1185 1186 1187 1188 
TITLE 113 ' 1191 1192 1193 1194 1195 1196 1197 1198 1199 1200 1201 

TSTA 10258 1865 1880 1895 1917 1933 1951 1968 1991 2010 2028 ecs9 2078 2098 
214s el?} 2191 20S eeee e241 2291 2306 2321 e341 2357 2372 2389 2408 

¢ | 24sS 2479 2593 eS23 eS4 S64 
| TSTAA 102eS8 1866 1881 1896 1918 1934 19S2 1969 1992 e0ll 2029 2060 2079 ec33 

2146 2l7e 219e 2206 e223 ecte ecbe ee3e 2307 e32¢ e3d42 23538 2373 2390 

- RBS. 016067 000 

ERRORS DETECTED: 0 
DEFRULT GLOBALS GENERATED: 0 

NOW. SEQ/SOL/CRF “NL: TOCSDZPRAA. CMB 
RUN-TIME: 11 21 3 SECONDS 
RUN-TIME RATIO: 11173623.0 
SORE USED: 10k (19 PAGES) 
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