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IDENTIFICATION 

PRODUCT CODE:  MAINDEC-11-DZLCA-C 
PRODUCT NAME:  LCI1/LAGO TERMINAL. TEST 

DATE: JUNE 21,1976 
MAINTAINER: DIAGNOSTIC GROUP a 

“THE INFORMATION IN THIS DOCUMENT IS SUBJECT TO CHANGE WITHOUT 
NOTICE AND SHOULD NOT BE CONSTRUED AS A COMMITMENT BY DIGITAL 
EQUIPHENT CORPORATION. | DIGITAL EQUIPMENT CORPORATION ASSUMES 

RESPONSIBILITY FOR ANY ERRORS THAT MAY APPEAR IN THIS 

THE SOFTWARE DESCRIBED IN THIS DOCUMENT IS FURNISHED UNDER A 
LICENSE AND MAY ONLY BE USED OR COPIED IN ACCORDANCE WITH 
THE TERMS OF SUCH LICENSE. 

DIGITAL EQUIPMENT tig ASSUMES NO RESPONSISILITY 
. ECR _T Lae OR sryee ay bYcr TAL OF TS SOFTWARE ON EQUIPMENT 

THAT I SUPPL Y DIGITAL 

COPYRIGHT 1973 ,1975 SY DIGITAL EQUIPMENT CORPORATION 
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NOTE: 

8.3 

2.2 
“ 

THIS PROGRAM A MODIFIED VERSION OF THE TELETYPE DIAGNOSTIC 
NANOS 11-D2AB 

ABSTRACT 

LASO TERMINAL TESTS CONSISTS OF A PACKAGE OF TEST PROGRAMS 
SeEISNED TEST ne Hates: UT-OUTPUT LOGIC, THE LA30 PRINTER 
AND KEYBOARD. ALL TESTS ane INCLUDED IN ONE OBJECT TAPE. 

THE AVAILABLE TEST PROGRAMS ARE LISTED HERE IN NUMERICAL ORDER: 

PRGO-COMBINED INPUT-OUTPUT LOGIC TESTS 
PRG1-DISPLAY TEST 
PRG2-KEYBOARD TEST 
PRG3-PRINTER EXERCISER 
PRGY-CLOCK ADJUSTMENT ROUT 
PRGS-CLOCK ADJUSTMENT ROUT 
PRG5-MAINTENANCE MODE SINGLE CHARACTER DATA TEST. 
PRG7-MAINTENANCE MODE peg tal BINARY COUNT PATTERN TEST. 
PRG1O-ROLL-UP DISPLAY 

PReLactac? CHARACTER VISIBILITY 
REQUIREMENTS 

A. POP-11.20 SYSTEM. (4 K CORE). 
B. LCl1 INTERFACE/LASO TERMINAL 
C. HIGH SPEED READER 

THE LC11_ MUST HAVE STANDARD TELETYPE ADDRESSES. REFER TO 
SECTION z- .3 IF THE LC11 DOES NOT HAVE STANDARD PERIPHERAL 

THIS PROGRAM USES LOCATION 00200 THROUGH 12132. 

LOADING PROCEDURE 
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4.1 

4.2 

E01 

USE PROCEDURE 

THIS TEST DIAGNOSTIC ASSUMES THE LA3O IS AN 80 COLUMN KSR3S 
AND LOCATION 090224 IS SET TO 000001. 

PRGO USE PROCEDURE 

,. 
A 

@. 

CHECK POWER SWITCH IS “ON” 
LOAD ADDRESS 000260 

TSR T PRESS START 
7 Ragan SP aBe ar Seren HALT. 
SET ANY DESIRED SR OPTIONS. NORMAL RUN IS WITH SR = COOOCO. 

THIS PROGRAM'S SR OPTIONS ARE: 

SR1S HALT AT END OF ROUTINE 
SR1Y ENTER SCOPE MODE AFTER ERROR 
SR11 INHIBIT ITERATION 
SR10 LOOP PROGRAM 

he THROUGH SRO's NUMBER OF ROUTINE TO BE SELECTED. 

SECTION 7.2 GIVES A COMPLETE EXPLANATION OF SR OPTIONS. 

PRESS CONTINUE. THE PROGRAM IS EXECUTED AND STOPS AT 
PROGRAM END HALT WHEN COMPLETED, PROVIDED NO ERRORS OCCUR. 
REFER TO SECTION & IF ERRORS OCCUR. 

A DESCRIPTION OF THIS PROGRAM IS GIVEN IN SECTION 8.1 

EXECUTION TIME: 

ONE NORMAL ERROR FREE PASS TAKES APPROXIMATELY 4 MINUTES. 
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4.3 

4.4 

FOL 

PRG1 USE PROCEDURE 

SET LA30 TO ON 

eis Ryo Ob. PRESS yy 
PROGRAM STOPS AT COMMON HA 
SET ANY DESIRED SR OPTIONS. TYoRMaL RUN IS WITH SR = O0CO00. 

THIS PROGRAM’S SR OPTIONS ARE: 

SR1S HALT AT END OF ROUTINE 
PROGRAM LOOP 

R9 EL ECT ROUTINE 
SR& THROUGH SRO = NUMBER.OF ROUTINE TO GE SELECTED. 

SECTION 7.2 GIVES A COMPLETE EXPLANATION OF SR OPTIONS. 

Press CONTINUE. THE LA3O WILL BE EXERCISED 
THE PROGRAM WILL STOP AT PROGRAM END HAL WHEN. COMPLETED. 
ERROR DETECTION” IS BY VISUAL INSPECTION OF DISPLAY. 

A DESCRIPTION OF THIS PROGRAM IS GIVEN IN SECTION 8.2 

EXECUTION TIME: 

ONE NORMAL PASS TAKES APPROXIMATELY 12 MINUTES. 

PRG2 USE PROCEDURE - 

M
o
O
w
D
 

F, 

SET LA3O ON-LINE. 
DRESS gogeoo, 

=a SR TO 0000 PRESS START 

Fea eeateh oe peri, femal Rak Soul a, 
fils BRoGRaR en She Bee : : 

SR1S HALT er END OF ROUTINE 
SR10 Lore PROGRAM 
SR9 ELECT ROUTINE 
SR& THROUGH SRO = NUMBER OF ROUTINE TO BE SELECTED. 

SECTION 7.2 GIVES A COMPLETE EXPLANATION OF SR OPTIONS. 

PRESS CONTINUE. FOLLOW TYPED INSTRUCTIONS. WHEN DONE 
PROGRAM STOPS AT PROGRAM END HALT. 

A DESCRIPTION OF THIS PROGRAM IS GIVEN IN SECTION 8.5 
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4s 

4.6 

GO1 

PRG3 USE PROCEDURE 

SET LA 

EET COq0 pone $5 gone0d PRESS START 
THe PROGRAM TYPES “TYPE IN DATA” 

N ANY F ‘ CHARACTERS TO BE TYP 
KEY IN EITHER A RUBOLIT FULL SPEE OF PING OR ANY 
OTHE R CHARACTER FOR RANDOM STALLS BETWEEN CHARACTERS. 
HE PROGRAM TYPES CONTINUOUSLY LINES CONTAINING THE 

FIVE CHARACTERS SPECIFIED, UNTIL SRIS IS SET TOA. AT 
THAT POINT THE PROGRAM GOES TO STEP E. 

A DESCRIPTION OF THIS PROGRAM IS GIVEN IN SECTION 8.8 

«- ea 

PRGY USE PROCEDURE 

PRGY IS USED AS AN AID IN ADJUSTING THE TRANSMITTER CLOCK, 
AND IN OBSERVING THE DATA BITS AS THEY ARE SHIFTED OUT OF THE 
TRANSMITTER BUFFER. A SCOPE IS REQUIRED. 

TO ADJUST THE PUNCH CLOCK PROCEED AS FOLLOWS: 

M
O
O
w
D
 

G. 

SEY oh 10 G0004. PRESS START. 
a | Rhee tl its sa fi ig DELAY EETHEEN Piney comanos 
aA ISECONDS SELECTED 

D LONG ENGUGH THe NTE ENTIRE. CH ele TO 
COMPLETE. 5 SUGGESTED STARTING bas Is 1 
PRESS CONTINUE. THE PROGRAM RUN CONT IAUOUSL FIRST IT 
OADS T cu vagy Razin THe CHARACTER I ate ve. 

R OF ue yee , CIFIED’ IN 
RIGHT BEFORE RELOADING THE PUNCH BUFFER AGAIN. 
SET UP A SCOPE AND DISPLAY THE PUNCH CLOCK PULSES. ADJUST 
THE PUNCH CLOCK ACCORDING TO SPECIFICATIONS. 

A DESCRIPTION OF THIS PROGRAM IS GIVEN IN SECTION 8.10 
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PRGS USE PROCEDURE 

TN OBSERVING THE DATA SITS AS THEY ARE SHIFTED INTO THE RECEIVER 
BUFFER. A SCOPE IS REQUIRED. 

THE PROGRAM MAKES USE OF THE TRANSMIT MAINTENANCE BIT FEATURE IN ORDER 
TO CAUSE THE DATA OUTPUTTED TO THE TRANSMITTER BUFFER TO BE 
SHIFTED INTO HE RECEIVER BUFFER. 

TO ADJUST THE RECEIVER CLOCK PROCEED AS FOLLOWS: 

LOAD ADDRESS 000200 
SET SR TO 000005. PRESS START. 
PROGRAM STOPS AT COMMON HALT. 
at ANY DESIRED ASCII fone IN LEFT HALF OF SR. 
SET NUMBER OF pS 0 DELAY BETWEEN TRANSMIT COMMANDS IN 
RIGHT HALF OF SR. SELECTED NUMBER SHOULD BE LONG ENOUGH FOR 
Tre oen tee 78 PRANGNIT RECEIVE OPERATION TO COMPLETE. A SUGGESTED STARTING 

F. PRESS cONTINGE. THE PROGRAM RUNS CONTINUOUSLY. FIRST IT LOADS THE 
TRANSMITTER BUFFER WITH THE CHARACTER IN SR LEFT, AND THEN LEYS 
THE NUMBER OF MILLISECONDS SPECIFIED IN SR RIGHT: AS THE DATA BITS 
ARE SHIFTED OUT OF THE TRANSMITTER BUFFER, THE RECEIVER ast STARTS, 
AND THE DATA BITS ARE SHIFTED INTO THE RECEIVER BUFFER. THE END 
OF THE DELAY THE PROGRAM MOVES THE Rerea Sn BUFFER CONTENTS TO RES Q, 
AND ISSUES 5 RESET es Bm IN ORDER TO MAKE THE RECEIVER 
BUFFER CONTENTS ashees, Se THE RIGHT HALF OF THE DATA LIGHTS. 

G. SET UP A SCOPE AND DISPLAY THE RECEIVER CLOCK PULSES. ADJUST THE 
RECEIVER CLOCK ACCORDING. To SPECIFICATIONS. 

A DESCRIPTION OF THIS PROGRAM IS GIVEN IN SECTION 8.11 
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4.8 

4.9 

4.10 

PRG& USE PROCEDURE 

A. LOAD ADRESS 000200. 
B. SET SR TQ 000006. PRESS START 
C. THE PROGRAM STOPS AT COMMON HALT. 
D. a! CODE FOR CHARACTER TO BE. TESTED IN THE LEFT HALF OF THE 

E PRESS CONTINUE. yo PROGRAM RUNS CONTINUOUSLY, OUTPUTING THE 
BF Bos ie TQ_ THE OUTPUT gts a Check iN THAT THE RESETS 
ore STAINS THE SAME CHARACTE N THE RECEIVE DONE 

FP. REFER. fo” SECTION 6. ERRORS, IF ERRORS OCCUR. eae aa, i 

A DESCRIPTION OF THIS PROGRAM IS GIVEN IN SECTION 8.12 

EXECUTION TIME: 

CONTINUOUSLY RUNNING PROGRAM. 

PRG7 USE PROCEDURE 

LOAD ADDRESS 000200. 
SET SR TO 00007. PRESS START 
THE PROGRAM RUNS CONTINUOUSLY. THE SPECIAL BINARY COUNT 
PATERN IS OUTPUTTED TO THE OUTPUT BUFFER. EACH TIME 
THE RECEIVE DONE BIT BECOMES SET THE CHARACTER IN THE 
RECEIVE BUFFER IS CHECKED TO SEE THAT IT MATCHES THE 
PREVIOUSLY OUTPUTTED CHARACTER. THE PROGRAM STALLS 
RANDOMLY vale CHARACTERS. TO RUN AT FULL SPEED, SET 

D. REFER. 10 8 SECTION 6. ERRORS, IF ERRORS OCCUR. 

A DESCRIPTION OF THIS PROGRAM IS GIVEN IN SECTION 8.13 

EXECUTION TIME: 

CONTINUOUSLY RUNNING PROGRAM. 

PRG1O USER PROCEDURE 

P
r
P
 

$ 000200. 
; cer ohh RTO. GBo0iG, PRESS START 

OGRAM RUNS CON wy: Y. THE PAGE IS FILLED WITH 
OF THe COMPLE oF 8 +g ts me St COMPLEMENT AND A LING 

LEMENT OF THE CHATACTER FOLLOWED BY THE CHARACTER. 
REFER TO SECTION &. ERRORS, IF ERRORS | OCCUR. 

A DESCRIPTION OF THIS PROGRAM IS GIVEN IN SECTION 8.14 
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4.11 

aie 

4.13 

PRGi1 USER PROCEDURE 

g. SET op a 3 0m 1PRES START. 
; PRO Y. AN A IS PRINTED FOLLOWED BY 

AN ATTEMPT TO PRIMI R tc NON-PRINTING CHARACTERS. THIS 
SEQUENCE IS REPEATED FOR A FULL _L 

D. REFER TO SECTION 6. ERRORS, IF ERRORS OCCUR. 

EXECUTION TIME: 

CONTINUOUSLY RUNNING PROGRAM. 

PRGl2 USER PROCEDURE 

A. LOAD eons 000200. 
B. SET SR TO 000012. PRESS STAR 
C. THIS PROGRAM WAS WRITTEN TO cRVE AS A WORST CASE NOISE 

TEST IF A WORST CASE PATTERN IS EVER ESTABLISHED. THE 
PROGRAM ACCEPTS UP_TO 80 CHARACTERS FROM THE KEYSOARD 
OR UNTIL A RUBOUT IS DETECTED. AT THAT POINT THE PROGRAM 
CONTINUOUSLY ECHOS THE CHARACTER STRING. SWITCH 15 
SELECTS NEW CHARACTER STRING. 

D. REFER TO SECTION 6. ERRORS, IF ERRORS OCCUR. 

EXECUTION TIME: 

PROGRAM RUNS CONTINUOUSLY. 

PRG13 USER PROCEDURE 

A. LOAD soon ss 000200. 
B. SET SR TO 000013. PRESS STAR 
C. THIS Test VERIFIES THE “LAST ttARACTER™ VISIBILITY FEATURE 

Beatty oN PRINT HEAD BY WAITING TWO SECONDS BETWEEN 

D. REFER TO ReectION 6. ERRORS, IF ERRORS ARE DETECTED. 

EXECUTION TIME: 

PROGRAM RUNS CONTINUOUSLY. 

PROGRAM AND/OR OPERATOR ACTION 
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NORMAL HALTS 

Loc 001502 

Loc 001612 

Loc 002120 

ERRORS 

Loc 001514 

Loc 001574 

LOC 001534 

KO1 

See RoCRan MIS AAT TN , USER INTERVEN ION. 
THE DATA LIGHTS CONTAIN THE ADD 
INSTRUCTION THAT GENERATED THE eALL 10 THE 
COMMON HALT. 

END OF ROUTINE HALT. THIS HALT OCCURS AT THE 
NO OF A TEST ROUTINE IF SRIS IS SET TO A 
0 PROCEED, PRESS CONTINUE. PROGRAMS PRGO.” 

PRGL, Ff AND PRG2 USE THE ROUTINE END 

PROGRAM END HALT. THIS HALT NORMALLY OCCURS AT 
THE END OF PROGRAMS PRGO, PRG1 AND UNLESS 
THE LOOP PROGRAM OPTION {tS SET. (SRIO) 

UNCONDITIONAL ERROR HALT. DATA LIGHTS CONTAIN 
ADDRESS OF INSTRUCTION THAT GENERATED THE 
ERROR CALL. REFER TO PROGRAM LISTING. 

CONDITIONAL ERROR HALT. THIS CALL WILL 
ALWAYS OCCUR UNLESS SR14¥ IS SET TOA 1 
(SCOPE MODES AND THE ERROR HAS OCCURRED 

AT LEAST ONCE. DATA LIGHTS CONTAIN ADDRESS OF 
INSTRUCTION THAT GENERATED ERROR CALL. 
REFER TO PROGRAM LISTING. 

DATA ERROR HALT. OCCURS WHEN A PROGRAM OR 
ROUTINE CHECKING DATA FINDS THAT THE EXPECTED 
AND THE RECEIVED DATA DO NOT AGREE. THE LEFT 
HALF OF THE DATA LIGHTS CONTAIN THE EXPECTED 
8 BIT DATA. THE RIGHT HALF CONTAINS THE 
RECEIVED 8 BIT DATA. 



MAIN. MACY11 27(732) 
DZLCAC.P11 

LO1 
13-MAY-76 13:28 PAGE 11 

6.2 NON RECOVERABLE ERROR HALTS 

BELOW iF. THROUGH HARORARE OR SOFTMARE.FATLURE, PROGRAM CONTROL 
IS TRANSFERRED TO AN UNEXPECTED AREA BETWEEN QO0000 AND 000176. 

O00002 RESERVED AREA 
Q00000& ERROR TRAP 
000012 RESERVED INSTRUCTION TRAP 
000016 DEBUG TRAP 

IOT TRAP 
000026 POWER FAIL TRAP 
000040 THROUGH 000176 SYSTEM SOFTWARE AND INTERRUPT VECTOR AREA, 

EXCEPT FOR KL11 INTERRUPT VECTORS. 

TO FIND OUT WHERE THE PROGRAM WAS AT THE TIME THE FAILURE OCCURRED, 
PERFORM THE FOLLOWING STEPS: 

XAMINE THE CONTENTS OF REGISTER 6 (ADDRESS 177706). 
par aaa CONTENTS OF REGISTER & TO THE SR, LOAD ADDRRESS, 

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

A NON-RECOVERASLE ERROR HALT FAILURE IS AN ABNORMAL CONDITION 
INDICATING A HARDWARE FAILURE, OR MOST UNLIKELY, A PROGRAM FAILURE. 
THIS PROGRAM ASSUMES THAT THE PROCESSOR IS IN OPERATING CONDITION 
IN ORDER TO TEST THE LA30. ANY FURTHER STEPS TO DIAGNOSE A NON- 
RECOVERABLE ERROR ARE NOT WITHIN THE SCOPE OF THIS PROGRAM. 

m
o
 

© 
w
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471 
472 
473 
474 i 
475 vs MISCELLANEOUS 
RT a a annem 
477 
478 7.1 SR OPTIONS 

Bch She oe 
mi 2 THE STANDARD SR OPTIONS ARE DESCRIBED HERE. 

483 SR1S - | AT END OF ROUTINE. FOR THESE Pao ce soy wy fete 
484 . QF A SET OF SEPARATE TEST ROUTINES, SR1IS SET TO A 1 
48S CAUSES THE PROGRAM TO HALT UPON COMPLETION OF THE 
486 ROUTINE CURRENTLY BEING EXECUTED. THREE POSSIBLE USES 
a 14 OF THIS OPTION ARE: 

ms | A. TO STEP THROUGH A PROGRAM ONE ROUTINE AT A TIME. 

491 B. WHEN AN UNPREDICTED FAILURE HAS OCCURRED (BLOW 
492 UP, HANG UP), TO ADVANCE THROUGH THE PROGRAM 3 
493 ROUTINE AT A’TIME UNTIL THE FAILURE OCCURS. THE 
494 _. ROUTINE FOLLOWING THE LAST IDENTIFIED ROUTINE WOULD 
M3 BE THE FAILING ROUTINE. 

497 C. WHEN A PROGRAM IS IN EXECUTION, TO DETERMINE HOW 
mE FAR THE PROGRAM HAS PROGRESSED. 

500 SR14 - SCOPE. THIS OPTION IS USED ONLY BY PRGO. THE OPTION 
$01 CAUSES THE PROGRAM TO BYPASS ERROR HALTS, AND TO STAY 
50e . IN THE FAILING ROUTINE. THIS OPTION WILL NOT BECOME 
503 ACTIVE UNTIL AN ERROR OCCURS. SR14Y MUST BE_ON BEFORE 

: THE ERROR OCCURS, OR AT LEAST IT MUST BE SET BEFORE 
PRESSING CONTINUE AFTER AN ERROR HALT. 
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NOL 

(7.1 CONT'D) 

SR13 - pierery Ay nee e THIS OPTION IS P i BY PRGO, - 
PRG1, AND PRG3. THESE PROGRAMS CONSIST OF -A SET OF 
ROUTINES EACH OF WHICH SPECIFIES THE RUNBER OF TIMES 
A TEST IS TO BE PERFORMED BY MEANS OF AN ITERATION COUNT. 
SETTING SR13 TO A 1 CAUSES THE PROGRAM TO DISREGARD 
THE ITERATION COUNT AND PERFORM THE TEST ONLY ONCE FOR 
EACH ROUTINE. TWO POSSIBLE USES OF THIS OPTION ARE: 

A. QUICK PASS. THE USER MAY ELECT TO RUN THROUGH A 
PROGRAM QUICKLY TO FIND OUT IF ANY FAILURES SHOW ‘tas 
IMMEDIATELY. ° Re gt QUICK PASS HOWEVER, DOES 
NOT GUARANTEE THAT THE SAME PROGRAM WILL RUN ERROR- 
FREE WHEN PERFORMING A NORMAL ITERATION PASS. 

B. SKIP OVER FAILING ROUTINE. WHEN A ROUTIN 
BetEcTED 8 earth FAILURE. THE ERROR ite BeBe REPORTED 

TIMES. TO GO ON TO THE NEXT ROUTINE, THE USER 
RAN INMOEET ITERAT ON, T WILL NECESSARY TO 
Kas THE PROGRAM TO STOP AT THE END OF THE ROUTINE 
BY SETTING SRIS TO A 1. OTHERWISE THE PROGRAM 
WOULD QUICKLY RUN THROUGH THE NEXT ROUTINE(S) ALSO. 

SR1O - LOOP PROGRAM. THIS OPTZON IS USED BY PROGRANS 
PRGO,PRG1, AND PRGY. SaTTING SRIO TO A | 
CAUSES THE PROGRAM TO R®PEAT ITSELF UPON COMPLETION, 
INSTEAD OF STOPPING AT PROGRAM END HALT. 

SRS - SELECT ROUTINE. THIS OPTION Ne SED BY Penis 
PRGO, PRG! AND PRGY. THE USE ELECT TO RUN 
ONLY ONE SPECIFIC ROUTINE BY SETTING SR9 TO Al 
SR&_ THROUGH SRO TO THE NUMBER OF THE DESIRED ROUTINE. 
REFER TO THE INDIVIDUAL PROGRAM DESCRIPTION IN SECTION 
8 TO OBTAIN THE ROUTINE NUMBER. THE ROUTINE NUMBER 
SELECTED MUST BE A VALID NUMBER, OR AN ERROR HALT WILL 
OCCUR. THE SELECT ROUTINE OPTION WILL BE HONORED BY 
THE PROGRAM UPON yan ee OF THE CURRENT ROUTINE, OR 
UPON STARTING THE PROGRAM 

SR8 - DISABLE STALL MODE AND RUN FULL SPEED. USED BY PRO- 
GRAM PRG1O. THIS PROGRAM OPERATES NORMALLY IN 
STALL MODE (TESTS OR EXERCISES ARE NOT FULL 
SPEED, BUT RANDOM DURATION DELAYS ARE INTRODUCED). 

TTING SRB TO A 1 CAUSE THE PROGRAM TO PERFORM THEIR 
TESTS A FULL SPEED. 
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sss 
5S 

ES: 7.2 TESTING LC11 AT NON-STANDARD ADDRESSES AND/OR VECTORS 

558 THIS PROGRAM CAN TEST A LC11 ASSIGNED TO NON-STANDARD 
525 ADDRESSES AND VECTORS PROVIDED THESE ADDRESSES ARE PROVIDED 
56 TO THE PROGRAM AS FOLLOWS: 

53 a. 1 ATELY ING THE PROGRAM CHANGE THE FOLLOWING 
53 ae Ne. REFER Fore Ran LISTING. 

Ss . 

558 LOCATION FROM STANDARD TO NON-STANDARD 
38 

Seg 001306 177560 RECEIVER CSR ADDRESS 
568 00131 177562 RECEIVER BUFFER ADORESS 
570 00131 : 127564 TRANSMITTER CSR ADORESS 
57] 661314 177566 TRANSMITTER BUFFER ADORESS 

573 901316 000050 RECEIVER VECTOR ADDRESS 
573 00132 905200 RECEIVER PRIORITY LEVEL 
574 001322 000064 TRANSMITTER VECTOR ACORESS 
ae 001324 000200 TRANSMITTER PRIORITY LEVEL 

577 B. PROCEED TO USE PROGRAM, OR 
579 
5s g. DESCRIPTION 
ped et tt tt ; 

3: NOTE: THs TEXT WAS RIGINALL Y WRITTEN TO DESCRISE A TELETYPE. 
HEREF ORE INTE RPRET READER/KYBO AS RECEIVER AND PUNCH 

eS AS TRANSMITTE 

3E 8.1 PRGO PROGRAM DESCRIPTION 

86 
a PRGO TESTS THE INPUT AND OUTPUT LOGIC IN ONE PROGRAM. 

Pi RTNO TESTS Piety Te TO REFERENCE THE READER’KYBO STATUS WORD (TKS) 

53) RTN! Tess 6 AB ITY iyo REFERENCE THE READER’KYBD BUFFER (TKB) 

3 RTN2 TESTS aaiLity 19 REFERENCE THE PRINTER/PUNCH STATUS WORD (TPS) 

536 RTN3 TESTS ABILITY TO REFERENCE THE PRINTER/PUNCH BUFFER (TPS) 
£60 RTNS = ‘TE ILITY *e° SET EAR THE READER K BIT. 
601 RTNS teers ean READER BD 5 BIT CAN SE STEARES Re RESET INSTRUCTION. 
er (8.1 CONT'D) 
£03 

Fre TE 1s TY TO CLEAR THE PUNCH ID BIT. ae RTN T 
Ete RTNOS Poth PUNCH : BIT CAN BE CLEARED ube Reser INSTRUCTION. 
657 RTN30 as THAT RESET SETS THE PUNCH READY BIT, AND THAT THE 
é0¢ READY GIT CAN BE READ RELIABLY. 

rs ~ - - -
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RIN31 TESTS THAT PUNCH READY IS CLEARED BY LOADING THE P oH BUFFER. 
RTN3S2 TESTS THAT arte LOADING PUNCH BUFFER+1 DOES NOT C THE 

RTN33. CHECKS ner Fhe” PUNCH BECOMES READY NO LATER THAN 200 MSECS 
AFTER 8 i ER LOAD. 

RTNS4 CHECKS PUNCH READY BIT CAN CAUSE INTERRUPT. IF THE INTERRUPT 
IS SERVICED, IT ILL HAVE. QCCURRED AT THE CoRRECT VECTOR 

RTN3S TESTS THAT P READY DOES NOT CAUSE AN INTERRUPT WHEN THE 
PESCESSOR IS A Ma PRIORITY AS THE READER'S INTERRUPT REQUEST 

RTN3& HESEE: THAT PUNCH READY CAUSES AN INTERRUPT WHEN THE PROCESSOR 
Ao ft ER IORETY ONE LEVEL LOWER THAN THE PUNCH INTERRUPT 

RTNYO CHECKS THAT PUNCH READY CAUSES AN INTERRUPT IMMEDIATELY UPON 
LOWERING PROCESSOR PRIORITY TO 9. 

w
 

fo
 PRG] PROGRAM DESCRIPTION 

PRG1 EXERCISES THE PRINTER FUNCTIONS. VERIFICATION OF PRINTER 
QPERATION IS PERFORMED VISUAL SY USER. THE PROGRAM CONTAINS 
29 ROUTINES NUMBERED FROM 00 TO 34(8). 

RTNO CARRIAGE RETURN TEST. CHECKS THAT CARRIAGE CAN CORRECT. 
RETURN TO PRINT ge O FROM EVERY OTHER PRINT PSEITION. 
VISUAL DISPLAY IS A WEDGE. 

RTNI RIGHT MARGIN TEST. THIS ROUTINE VERIFIES THAT THE RIGHT 
MARGIN IS CORRECTLY SET FOR 80 PRINT POSITIONS. THE TEST 
ree 3 CHARACTERS. IF THE RIGHT MARGIN IS CORRECTLY SET, 

YPED LINE SHOULD LOOK AS FOLLOWS: 

a SD ED Co Ca Ce Oe een 
RTN2 SPACE TEST. CHECKS ABILITY OF THE LAO TO SPACE CORRECTLY. 

PRINT BOSTTIONS, AND. THEN FROM PRINT POSITION 0 fO EACH 
PRINT weed tion oe: PRINTS € SLASH (/). THE TYPEOUT SHOULD _ 

NANANANANANSNANANANININININANINANSNINANENENSNININENANINANANENINANANENAN ETE 
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DO02 

LINE FEED TEST. res's FOR ABILITY _TO CORRECTLY PERFORM 4 

CORRECTLY BERFORMED TEST -WILL-APPERR AS DIAGONAL LINE BETKEEN C 
BRINT PO POS: ON O AND PRINT POSITION 80. 

Boet tro TE T, CKS ABILITY OF THE DISPLAY TO SPACE TO 
POSITIONS 1 15 THE FIRST LINE TYPED MARKS THE TAB 
POSITIONS. SUBSEQUENT LINES INCREMENT BY ONE SPACE 
EACH. THE TYPEQUT LOOKS AS FOLLOWS: 

/ / / / 4 / / ff 

/ / / 4 / es ON, a 

poe yr. y , 3: y / 

f / é / / é / 

TYPES LINE OF CHARACTERS ABC 
TYPES LINE OF CHARACTERS DEF 
TYPES LINE OF CHARACTERS GHI 
TYPES LINE OF CHARACTERS JKL 
TYPES LINE OF CHARACT 
TYPES LINE OF CHARACTERS POR 
TYPES LINE OF CHARACTERS STU 
TYPES LINE OF CHARACTERS Vx 
TYPES LINE OF CHARACTERS Y20 
TYPES LINE OF CHARACTERS 123 
TYPES LINE OF CHARACTERS 456 
TYPES LINE OF CHARACTERS 789 
TYPES LINE OF CHARACTERS “s 
TYPES LINE OF CHARACTERS $%3 
TYPES LINE OF CHARACTERS °() 
TYPES LINE OF CHARACTERS #+, 
TYPES LINE OF CHARACTERS -./ 
TYPES LINE OF CHARACTERS :;< 
TYPES LINE OF CHARACTERS =}? 
TYPES LINE OF CHARACTERS 2[\ 
TYPES LINE OF CHARACTERS ]* AND LEFT ARROW 
TYPES 2 LINES OF ALL CHARACTERS. FIRST LINE IS TYPED AT 
FULL SPEED, SECOND LINE IS TYPED WITH RANDOM STALLS. . 
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PRG2 PROGRAM DESCRIPTION 

PRG2 {8 USED TO TEST THE LASo an. THE PROGRAM CONTAINS 
3 ROUTINES NUMSERED FROM 00 TO 

RTNO TESTS THAT LC11 CONTROL RESPONDS WHEN USER DEPRESSES 
A KEYBOARD KEY. 

RTN! | ECHO TEST. THE TEST ECHOES ONTO THE TELEPRINTER THE CHARACTER 
REC IVED FROM THE KEYBOARD. WHEN THE TEST SENSES A RUBOUT 

ACTER THE TEST IS ENDED. THE TEST ENABLES THE USER TO 
SET ERMINE IF ALL PRINTABLE CODES CAN BE SUCCESSFULLY SENT 
TO THE LC11 CONTROL. at FOLLOWING SECTIONS (8.3.1. 8.2.2) 
DESCRIBE HOW THIS ROUTINE SHOULD BE USED To TEST ie 2 
SPECIAL CHARACTER s"° 

RTNe OCT EBULVAGENT TEST. THE OCTAL EQUIVALENT OF ANY CHARACTER 
RECEIVED HE CONTROL Y TYPED. SENSING A RUBOUT ENDS THE 
TEST. THIS TEST ENABLE SER TO Re TERM ING THAT ALL CODES 
INCLUDING NON-PRINTASL ORT OL CODE € BEING CORRECTLY 
SENT TO THE LC11 CONTROL. 

PRGS PROGRAM DESCRIPTION 

AZO 7 
TEST CHARACTERS 
R STALL 

NING Tes 

I S 
ADJUSTRENTS, tH PROGRAM PERMITS ih USE 
AND ONE F 
OPERATION IS DESIRED. THE PROGRAM THER TYPES 
FIVE SELECTED CHARACTERS. WHEN THE USER WISH 
CHARACTERS SRIS IS SET TQ A 1. THE PROGRAM T 
BEFORE ACCEPTING NEW DATA. 

PRGY PROGRAM DESCRIPTION 

m
n
 

RG11 IS USED AS AN AID IN ADJUSTING THE TRANSMITTER CLOCK WITH 
HE AID OF A SCOPE. THE PROGRAM PERFORMS THE FOLLOWING SEQUENCE: 

LOAD TRANSMITTER SUFFER WITH ASCIT Oe IN or LEFT. 
ae A aed OF MILLISECONDS SET IN SR RIGH 

o
w
n
 

D
v
D
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PRGS PROGRAM DESCRIPTION 

IS USED AS AN AID IN ADJUSTING THE RECEIVER CLOCK. 
OPE IS REQUIRED. THE PROGRAM PERFORMS THE FOLLUWING SEQUENCE: 

SET PUNCH MAINTENANCE BIT. 
LOAD PUNCH BUFFER WITH CODE IN SR LEFT. 
DELAY NUMBER OF MILLISECONDS SET _IN SR RIGHT. 
MOVE CONTENTS OF READ BUFFER TO REGISTER OQ. 
ASSue ® RESET INSTRUCTIONS TO “FIX” READ BUFFER CONTENTS IN 
RIGH HAL QF DATA LIGHTS. 
GO TO STEP A. 

PRG& PROGRAM DESCRIPTION 

USING THE PUNCH MAINTENANCE BIT FEATURE, PRG13 TAKES THE ASCII CODE 
SET IN SR LEFT AND USES IT TO CHECK THE ABILITY OF THE CONTROL TO 
OUTPUT AND RECEIVE DATA. THE PROGRAM PERFORMS THE FOLLOWING SEQUENCE: 

SET PUNCH MAINTENANCE 8 

LOEN READER FER Ty CODE NPRRE EDDE IN SR LEFT MITH DATA 
IN Eh Ree 5 Oe ta FTP Not Sane. 
INIT FOR PUNCH DONE BIT-T0 SET AND GO TO STEP B. 

R 

w
e
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Ph
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DY
DD
 

PRG7 PROGRAM DESCRIPTION 
ee er ee eo 

USING THE PUNCH MAINTENANCE BIT gla a USES THE SPECIAL 
INARY COUNT PATTERN TO CHECK ABILITY OF CONTROL TO OUTPUT 

RECIEVE DATA. THE PROGRAM PERFORMS THE QOLLOWING STEPS: 

A. INITIALIZE BINARY COUNT PATTERN. 
B. SET PUNCH MAINT: Ns BIT. 
C. LOAD PUNCH BUFFER WITH SINARY .COUNT CHARACTER. 
5: WHEN READER DONE BIT SETS. COMPARE BINARY CHARACTER WITH DATA 

IN READ BUFFER. HALT IF NOT SAME. 
E. WAIT FOR PUNAH DONE BIT TO SET AND GO TO STEP C 
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8.9 

8.10 

8.11 

8.12 

GOe 

PROGRAM 10 DESCRIPTION 
HEC EEE EEE EEE EEE HEE EEE 

THE PURPOSE OF THIS TEST WAS TO VERIFY THAT THE VTO& MEMORY HAS 
ROLL-UP CAPABILITIES. THE TEST FUNCTIONS AS FOLLOWS: 

A. ALINE . AND ITS COMPLEMENT . IS DISPLAYED 
B. THIS LINE IS FOLLOWED BY A LINE OF ITS EXACT COMPLEMENT 

THIS PROCEDURE RUNS CONTINUOUSLY. IF SWITCH 1S IS HELD UP 
MOMENTARILY THE ASCII CODE FOR THE CHARACTER IS INCREMENTED 
BY ONE. BY UTILIZING SWITCH 1S IN THIS MANNER, PROGRAM 10 CAN 
TEST THE ROLL-UP CAPIBILITYOF ALL CHARACTERS. 

PROGRAM 11 DESCRIPITION 
or er 

SEE SECTION 4.11 USER PROCEDURE 

PROGRAM 12 DESCRIPITION 
a ak ata ok ke 

SEE SECTION 4.12 USER PROCEDURE 

PROGRAM 13 DESCRIPTION 
on ba ee ne Gen fr enn ge ne 

SEE SECTION 4.13 USER PROCEDURE 
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:KL11 TESTS FOR THE LA3O TERMINAL 
;COPYRIGHT 1971, DIGITAL EQUIPMENT CORP., MAYNARD, MASS. 

: PRGO- COMBINED INPUT-OUTPUT LOGIC TESTS. 
:PRG1- DISPLAY TEST. 
;PRG2- KEYBOARD TEST. 
: PRG3- ote EXE RCISER 
:PRG4- PUNCH CLOCK USTMENT gett 
:PRGS- READER CLOCK ADJUSTMENT ROUTINE. 
PRGB- MAI ee cE HOE 3 NGLE CHARACTER DATA TEST. 
:PRG7- MAINT ot a PECIAL BINARY COUNT PATTERN DATA TEST. 
:PRG1O- ROLE-UP T 
:PRG11- NONCPRINTING CHARACTER TEST 
:PRG12- WORST CASE NOISE 
:PRG13- LAST CHARACTER VISIBILITY TEST 

; STANDARD SR SWITCH OPTIONS (SWITCH SET TO Al ) 

SR 1S - HALT AT END OF ROUTINE. 
:SR 14 - SCOPE. 
SR 11 - INH 3 LTERAT ION. 
:5R 10 - LO ROGRA 
:SR 9 - SELECT ROUTINE. 
:5R 8 - DISABLE STALL MODE AND RUN FULL SPEED. 
sok 6 THROUGH SR O - NUMBER OF ROUTINE TO BE SELECTED. 

20 
HALT s UNASSIGNED TRAP 

MACHER: ites ;SP OVERFLOW, BUS ERROR TRAP 

fey RESERVED INSTRUCTION TRAP 

+2 TRACE TRAP 
HALT 
_+2 : TRAP TO CALL IOX 
HALT 
+2 :POWER FAIL TRAP 
HALT 
EMTINT EMT TRAP 
PRTY? 
TRPINT ; TRAP TRAP. SIMILAR TO EMT 
PRTY?7 
-REPT 200 

HALT : TRAPPED TO PREVIOUS ADDRESS. 
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87 
880 f mm féé 

1777? 
8 CO024S 
sss 000000 
88& 100000 

CBi
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pe
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33
 

po soso 

7 
BS 
834 1000: 
83S 100909 
896 040000 

= ES 
Bee 004009 
$00 002000 
901 001000 
902 000400 
903 009290 
304 000100 

907 000010 
308 000004 
$03 000002 
$10 000000 
911 00099! 
Sle 000002 
913 005726 
914 Deebeb 
915 00034C 
916 000300 
317 000240 
918 000¢00 
319 000149 
$20 000100 
Sel 000049 
S22 000000 

104000 
S24 104001 
32S 104002 

104003 
927 104004 
928 104005 
$29 1040 
$30 104007 
931 104010 
932 104011 
$33 104012 
934 104013 
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; EQUATE apf be ad 

81T15=100000 
14=40000 

es
Te
sl
es
le
sl
es
le
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le
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er
le
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es
le
el
es
le
sl
es
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4
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O
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4
 

4
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4 
4
 

4 
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4 
0
 

0 
0 

= fy
 

oO
 

POPSP=5726 
POPSP2=02 2626 
PRTY7=340 
PRTY6=300 
PRTYS=240 

PRTY2=100 
PRTY1=40 
PRTYO=0 
TYPESEMT+0 
TYPES=EMT+1 
STALL=EMT+2 
ERROR=EMT+3 
DATCHK=EMT+4 
CHALT=EMT+5 
STRORV=EMT+6 
STPCHVSEMT+7 
EHALT=EMT+10 
SRESET=EMT+11 
CHAIN=EMT+le 
CK33=EMT+13 

102 

;HALT SWITCH DEFINITION 
SCORE af D raat ON 
; INHIBIT PRINT SWITCH DEFINITION 
; INHIBIT TRACE SWITCH Wer NET S08 
; INHIBIT ITERATION SWITCH DEFINITION 
;LOOP PROGRAM SWITCH DEFINITION 
SELECT ROUTINE SWITCH DEFINITION 
:BYPASS MANUAL INTERVENTION DEFINITION. 

;POP THE STACK. SAME AS TST (6)+ 
:POP STACK TWICE. SAME AS CMP (6)+,(&)+ 
:PRIORITY LEVEL DEFINITIONS 
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CKSS=EMT+14 
TYPLNS=EMT+16 
DATHLT=EMT+17 

ELAY=TRAP+ 
nen 

" LOCKA=DEND Rae 

Ee tm 
SLKBB=BLOCKA+1e3 
BLOCK2=BLOCKA+1 14 
BLK2=BLOCKA+125 
LOCKC=BLOCKA+224 
LKCC=BLOCKA+235 
.=200 
JMP START 

J02 

;GO_TO START OF PROGRAM. 
GET CODE OUT OF VECTOR AREA 
; BOTTOM OF STACK 
;LSR CSR 
rep BUFFER 
:LSP oe 
LSP BUFFER 
CSR INTERRUPT VECTOR 
sLSR PRIORITY LEVEL 
:LSP INTERRUPT VECTOR 
:LSP PRIORITY LEVEL 
;LASO = KSR3S 
; CONTAINS CURRENT PROGRAMS 
:CURRENT PROGRAM START ADDRESS. 
:CONTAINS ADDR OF CURRENT TEST. 
CONTAINS CURRENT rest &. 
;CONTRINS ADDR OF NEXT TEST. 
;CONTAINS CURRENT ITERATION COUNT 
: CONTAINS unre SCOPE POINTER. 
; CONTA INS PROGRAM INDICATORS 
;PRGO START ADDRESS 
:PRG1 START ADDRESS 
:PRG2 START ADDRESS 
:PRG3 START ADDRESS 
:PRGY START ADDRESS 
;PRGS START ADDRESS 

; SS 
:PRGIO START ADDRESS 
; NON PRINTING ee CHAR TEST 
;WORST CAS 
sLAST CHAR VISaiLity 
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EMTTAB: TYP 
T 

KO0e2 

;POINTER TO TYPEOUT ReSSHGe 
POINTER TO CHAINED MESSAGES we 
POINTER TO RANDOM STALL ROUTINE 
:POINTER TO ERROR ROUTINE 

;COMMON HALT 

;POINTER TO ERROR HALT ROUTINE. 

;CHARACTER COUNT 
;HOLDS ONE CHARACTER FROM READER. 



-MAIN, MACY11 
DZLCAC.P11 

001576 

001600 
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;COMMON HALT ROUTINE 
011600 BHLT: MOV a%6, “0 ;DEVELOP ADDRESS OF CALLER. 
ib 700 oooo02 SUB #2, XO 3 

0 HALT sHALT. ADDRESS OF CALL INSTRUCTION 
oo0002 RTI IN DATA LIGHTS. 

jUNCONDITZONAL ERROR HALT ROUTINE. 
011600 PHL MOV a%6, 40 ;DEVELOP ADDRESS OF CALLER. 
162700 o00002 _ SUB #2, %0 
900000 HALT sHALT. ADDR OF ERROR CALL 
000002 RTI IN DATA LIGHTS. 

“DATA CHECK ROUTINE. 
126767 177726 177725 OTCHK: CMPB § CRBUF,CRBUF+1 ;COMPARE EXPECTED AND RECEIVED 
051403 BEQ DTCHKA :CHARS. BRANCH IF SAME. 
016700 177716 DTHLT: MOV.  CRBUF,%O *MOVE S/B AND WAS CHARS TO RO. 
090000 HALT ‘DATA ERROR HALT. GOOD CHAR IN 

‘DATA LIGHTS LEFT. BAD CHAR IN DATA 
ooo002 DTCHKA: RTI *LIGHTS RIGHT. EXIT. 

i CONDITIONAL ERROR HALT. 
032767 o40000 176022 ERR BIT #SCOPSW, SR sCHECK SCOPE SWITCH. 
001404 BEQ ERRA ‘BRANCH IF NO SCOPE DESIRED. 
005767 177572 TST PRGID :SCOPING WANTED. FIRST ERROR? 
100001 BPL ERRA :NO SCOPE IF FIRST ERROR. 
oooooe RTI :SCOPE EXIT. 
052767 100000 177560 ERRA: BIS #8ITIS,PRGID  :SET ERROR INDICATOR. 
011600 MOV a%6 , 40 :DEVELOP CALLER'S ADDRESS. 
162700 ooo00e2 SUB #2, 20 lai 
ooo000 HALT :ERROR HALT. ary Vane 
oo0002 RTI SEXIT. yes 

jROUTINE. END HALT SUBROUTINE. e: 
005767 175764 SHAL SR :CHECK HALT SWITCH. ORs Sa 
100003 BP. SHLTA *BRANCH IF NO HALT DESIRED. walle: 
116700 177524 MOVB _ RTNNO, XO :CURRENT TEST # TO RO. 
000000 f HAL T :ROUTINE END HALT. 
000207 SHLTA: RTS “7 :EXIT. 
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001304 

177760 
000014 

177460 
177436 

~ 001350 

“177424 
009314 
000204 
001000 

ood246 

175626 
177600 
177364 

o0022e 

177777 

177342 

040000 

177777 

177312 

100000 
004000 

177264 

177510 

176150 

177430 

175642 

177346 

175554 

177320 

177304 
175520 

START: 

INCPRG: 

CRTA: 

* SRSET: 
GETRDY: 

GTRDYA: 
GTRDYB: 

GTRDYC: 

GTRDYD: 

INCRTN: 

CHAINN: 

CHNA: 

CHNAA: 

MOV 

MO2 

Ai Wb 

Be HACHER 

SR, %0 
#177760, “0 

#14 
orth 

as & 
PRGID 
x0, » PRGNUM 

@PRGTAB(O) 

Aer? NXTST 
CLEAN 

47, GOTST 

GETRDY 
#-1, NXTST 
GTROYA 

GETRDY 
PRGID 
CHNA 
me os SR 
CHN 
#-1 *ScopTR 
CHNA 
JSCOPTR, a%6 

#BIT15,PRGID 
#NITRSH, SR 
CHNAA 

%7 , SHALT 

;SET BOTTOM OF SP STACK. 

;{SR)_TO RO 
LIMIT (SR) TO_BITS 3-0 
:COMPARE (SR) TO PROGRAM LIMIT 
VALID PROGRAM NUMBER? 
a pMoneect PRG NUMBER 

Boxe PROGRAM NUMBER AT PRGNUM 

:G0_TO SELECTED PROGRAM. 
SET SR OPTIONS DESIRED 
ADDR OF 1ST ROUTINE TO NXTST 
GO CLEAN UP. 
;ROLL FORWARD TO “NEXT” ROUTINE. 
;CHECK FOR SELECT ROUTINE Et 
:BRANCH IF SELECT ROUTINE SWITCH IS SET. 
:GO RUN CURRENT ROUTINE. 
;NO_GO. MANUAL RTN BYPASSED. 
:(SR) TO RO 
sMASK UNDESIRED BITS 
;COMPARE RTNNO TO (RO) 
BRANCH IF ROUTINE NOT FOUND YET. 
GO RUN ROUTINE. 
:NO GO. MANUAL RTN SELECTED BYPASSED. 

;NO. CHECK FOR LAST ROUTINE. 
;LAST ROUTINE? 
i tea. Ih eet ROUTINE SELECTED. 

{TEST TERROR’ BIT IN PRGID. 
BRANCH IF ERROR BIT NOT SET. 
ERROR BIT SET. oo FOR SCOPE OPTION. 
;SCOPE SWITCH SET IN SR? 
YES. CHECK SCOPE ENTRY pOsren 
BRANCH IF SCOPE ENTRY IS -1. 
:SET_UP TO GO SCOPING 
:G0_ TQ SCOPE ENTRY. 
CLEAR ERROR BIT IN PRGID. 
;TEST INHIBIT ITERATION SWITCH 
j INHIBIT ITERATION? 

5 Cant 0? 
oa let Ms TEST ROUTINE 

Boe STACK TWICE 
:GO HALT IF HALT SWITCH IS SET 
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- 
6 

hn Ee 
032767  oc¢1000 

177777 

002000 

177210 
177202 
177200 
177202 

177170 
177166 
177152 

177777 
000001 

177130 

ooc400 

177104 

001304 

177440 

000002 
000090 
000022 

177001 
001400 
000000 

000002 
000000 
000000 

175472 

177232 

175452 

* PRGEND: 

175S46 

CHNB: 

FORWD: 

FORWDA: 

FORWDB: 

GOTST: 

GOTSTA: 
CLEAN: . 

EMTINT: 

EMTA: 

TRPINT: 

N02. 

#SRTSW,SR 

#LPRGSW, SR 
GETRDY 

CHNB 
NXTST, “4S 
(5)+, RTNNO 
(5)+'NXTST 
PRGIO 
FORWDB 
(5)+, ICTR 
(5)+'SCOPTR 
18, .CURTST 

1 SCOPTR 
1, 1CTR 

A oaUbA 
RTNNO 
GOTSTA 
#BYPMAN , SR 
GOTSTA 
“7 

OCURTST 
- Naaateat 
PS 
#SPBOT, %6 

GTRDYA 
a%6, -(6) 
#2, aX 
a(6) ,a%b 
a6, hee 
EMTA 

a% 
#177001 Ox 

* #EMTTAB’ ax 
35) axe 
3%, -(6) 
#2, ab 
a6) ae 

if 

2 

;CHECK SELECT ROUTINE SWITCH 
;SELECT ROUTINE SWITCH SET? 

iN. TEST? 
:YES. TEST LOOP PROGRAM SWITCH. 
*LOOP_ PROGRAM 
-NO. PROGRAM END. 

;ADDR OF NEXT ROUTINE TO RS. 
GET NEXT ROUTINE NUMBER. 
GET ADDR OF NEXT “NEXT” ROUTINE. 
CHECK IF PROGRAM eae My a I COUNT 
PARAMETERS. BRANCH IF N 
GET ITERATION COUNT. 
:GET SCOPE LOOP ENTRY POINTER. 
SADDR OF NOW CURRENT TEST TO CURTST. 
EXIT FORWO SUBROUTINE. 
sFORCE "NO SCOPE” 
FORCE I COUNT OF 1 

;CHECK FOR MANUAL RIN. 
BRANCH IF NOT MANUAL RTN. 
Lees at. BYPASS IT? 

BYPASS MANUAL ROUTINE. 

;GO RUN TEST. 
RESET MACHER TRAP. 

;SET UP BOTTOM OF STACK. 

;GET SAVED PC. 
; DECREMENT PC BY 2. 

; CHECK THAT CALL IS 
WITHIN LIMITS. 
;CALL NOT WITHIN LIMITS. 

;EMT ARG X 2, 
REMOVE 7 MSB. 
:FORM EMT RTN ADOR. : 

;GO_TO EMT ROUTINE. 
GET SAVED PC. 
:DECREMENT PC BY 2. - 

;CHECK_ THAT EMT 
;1S WITHIN LIMITS. 
STRAP CALL NOT IN’ LIMIT. 
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p2Lore. Pil 

1138 2344 16 TRPA: ROL 2 STRAP ARG X 2. 
338 She aue agssi8 177001 gic a S001 av :REMOVE 7 MSB. 
1158 02352 718 00144 ADD #TRPTAS. a%6 ‘FORM TRAP RTN ADDR. 
1158 3 17616 8000 MOV a8), a%b 
1180 O02 136 IMP a(6)4 :G0_T0 TRAP ROUTINE. 
i181 de3e4 767 176736 CHK33: TST TTYTYP -CHECK FOR 33. 
ll Ey 1002 BNE +6 IBRANCH IF NOT 32. 
1183 002372 O€2718 oo0002 . AD #2, a%S :42 TO EXIT POINTER 
Lis4 S237 CHK330: RT sEXIT 
1185 27 00000: 178720 ¢CHK3S: ¢ a TTYTYP “CHECK FOR 3S. 
1} 1002 BNE :BRANCH IF NOT 35S. 
1167 oe4i0 062716 o00002 RD ‘2. axe ize, 10 EXIT POINTER 

TiS 16 “6? «OO000i0 178702 CKASR: aye sSITS,TTYTYP | ;CHECK FOR ASR TTY. 
1170 24 901001 BNE +4 BRANCH TF NOT ASR. 

1153 Bes iss POPSP2 : POP sFaeK” THICE, 
1173 006432 Ole767 000001 178702 Hoy #1, ICTR ‘FORCE I COUNT TO. Al. 
1174 900440 104012 HAIN :CHAIN TO gus ROUTINE. 
1175 ; SAVE REGS 0 TO 4 SUBROUTINE. 
117 O02442 012667 900030 SAvré: (6), SVRPC ;SAVE PC AND PSW. 
L177 O0S446 O12667 000026 NOV (B)+, SVRPSW 
1178 924Sse O1d446 MOV “a, -16) ;SAVE REGS 0 - 4 
1178 905454 910346 MOV 3 ~} :IN STACK. 
1180 d0245— 010246 MOV %e,-(6) 
1181 O02460 dOi0146 MOY %1;=(6) 
1182 OOS462 O1004e MOV “0; -(6) 
1183 02464 O18746 o00010 MOV SVRPSH, -(6) sRESTORE PC AND PSW. 
1184 992470 O1e746 00002 MOV SVRPC, -(6) 
1185 902474 : RTI EXIT. 
1i8& 02476 000000 SVRPC: OPEN 
1187 GO2s00 90u000 SvRPSU: OPEN 
118e *RESTORE REGS 0 19 4 SUBROUTINE. 
1185 o02502 912667 000030 ASTRG: MOV (6)+,RSTPC ;SAVE PC AND PSH. 
1190 O02506 O12667 009026 MOV (634) RSTPSW 
1191 02512 012690 MOY (6)+°% ;RESTORE REGS 0 - 4 
1182 002514 912601 MOV (6)+.%1 :FROM STACK. 
1193 002516 O1 MOY (B)+,%2 
1is4 908520 0126 MOV (B)+.%3 
1139S O02eSe2 21 MOV (6)+.%4 
1196 902524 O1674— o00010 MOV RSTPSU, -(6) sRESTORE PC AND PSW. 
1187 90253¢ oO} 009 sie RSTPC, -(6) 
iis seee R sEXIT 
1183 9026: RSTPC: OPEN 
1206 862550 909000 RSTPSW: OPEN 
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ae TO FETCH A CHARACTER 

0 & V sl2,at 
178524 Aa: STB atKS sCHECK DONE BIT. 

BMI ARDB ‘BRANCH IF DONE. 
DELAY :DELAY 1 MILLISECOND. 

000256 DEC BRCTR 
: ARDA fer & Wag 
HALT :ERRO SPONSE Rone READER. 

5R AREAD 
ARDB: RTS en 
;ROUTINE TO SET sR INTERRUPT cif AND PRIORITY 

oo0012 STLSRV: Hoy 36), TPRA+2 SHOVE VECTOR ADOR TO STPRA+2 
82,a 

176474 MOV TKVTR. %) 
p90 STPRA: MOV #0PEN’ (1)+ ET VE yECTOR RODRESS 

178466 Hoy TKLVL, (1) 1 P ORITY 

*ROUTINE TO SET LSP INTERRUBT weit AND PRIORITY 
op0009 900012 STLSPV: MoV 36), STP A+2  ;MOVE VECTOR ADOR TO STPPA+2 
000002 ADD ory UP EXIT 
178450 MOV #2308 %) 
909009 STPPA: MOV BOPEN’ (1)+ SET VECTOR RODRESS. 
176442 Ov TPLYL; (1)+ BET P RIORITY 

-ROUTINE TO ISSUE RESET. 
oses25 SRSETT: MOV #52525, %0 -DATA TO RO. 

COM “0 COMP PLEMENT (RO). 
177770 MOV %0, SRSETT+2 :(RO) TO SRSETT+e2. 

RESET :TSSUE RESET. (RO) IS 
RTI -OISPLAYED. EXIT. 

;RANDOM NUMBER GENERATOR. ROUTINE EXITS WITH NUMBER IN REG! 
ocoo4e2 ANGEN: MOV 1,%0 

ROL "5 
ROL “0 

000034 ADD RP2, x0 
000026 MOV %O, RPL 

ROL “0 
ROL “0 

pooo20 ADD RP2, x0 
ROL a) 
ROL %9 

900019 MOV “0, RP2 
909002 MOV RPL. «0 

RTS “4? sEXIT. NUMBER IN RO 
RPL: = 1233 
RP2: 7b2e2 

193 090308 AREAD Nov #200, BRCTR ;SET UP DELAY COUNT enenes 

ARD 
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1g80 eres sues BREAD: oe +$eT ae VECTOR 

1 9 NABL HES Be Ge Uae Ob Tag BN bo acs 
1e58 774 005387 DEC BRC 

ue aie é ‘ 

1582 Dosocs Doses? 176300 RR TKS :CLEAR LSRI ENABLE. 
1257 DOR008 104010 EHALT :N JRESPONSE HAL 
1358 99391 b09764 BR BREAD Y AGAIN. 
1 l2 117767 78272 176432 BREADA: MOV8 aTKB,CRBUF he READ TO CRBUF. 
1260 90 baa28> . RTS “? EXIT ReaD To TINE. 
1261 903022 305077 176260 BREADS: CLR aTKS :CLEAR LSR INTERRUPT ENABLE. 
ie6e 953085 105777 176254 STB) 2s TKS TEST FOR D0 NE 
1 32 49903 BPL BREADS H IF DONE 
1284 003034 012718 003012 MOV SBREADA, a%b ROBT EY NT REPT ex! "ho BREADA. 
1265 003040 900002 RTI :0K. EXIT INTERRUPT. 
1266 003042 900000 BREADC: HALT :HALT. DONE ae NOT SET AFTER INTERRUPT. 
136? 903044 beri 002754 sre #BREAD, aX Tate Bat RN 
4 tSee Soaces oSboe BRCTR 
1270 SUBROUTINE TO OUTPUT ASCII MESSAGE ON TELETYPE PRINTER. 
127 99305 } typ MOV | 3 GET ADDR ESS THAT CONTAINS MESSAGE ADDRESS. 
1 : 1g 00002 ADD A as :SET UP EXI 
1273 093Cee 011900 MOV Ee %0 ; ADDRESS OF MESSAGE TO RO. 
1274 003064 112987 oo0104 TYPA:  MOVB (O)+, PyeDAT :GET CHARACTER 
1275 903070 122767. 090100 900076 CME #100, TYPDAT !CHECK FOR™a"CHARACTER 
1276 003076 001001 - BNE YPC”. :BRANCH IF NOT”. 
le7? 903100 og9e0e RTI ; TERMINATOR CHAR. DONE. EXIT. 
1278 902108 leave oooo4s 000064 TYPC: CMPB 84S, TYPDAT :CHECK FOR™% 
1273 00311 14! BEQ TYPF: : BRANCH ipey 
1280 903112 122767 ooco43 oD00s4 CMPB =—s«a43., TYPDAT sNOT™X" CHECK FOR™s™. 
1281 003120 001417 : 7 BEQ TYPG :BRANCH IF “#” 
1282 003122 004767 oDd0n2 JSR %7 , TYPD : TYPE CHAR IN TYPDAT 
1283 003126 000755 BR TYPA 
1284 003130 116777 OO0040 176156 TYPD: MOVB TYEDRT, @TPE sOUTPUT CHARACTER TO PRINTER 
1285 003136 105777 176150 TSTB 3s TPS *WAIT FOR DONE FLAG. 
1286 003142 100375 BPL 3H 
1287 003144 600207 RTS sEXIT 
1288 O02146 112767 000015 cO00020 TYPF: MOVE tis TYPDAT :MOVE CARRIAGE RETURN CODE TO TYPDAT 
1282 903154 004767 177750 JSR %? tYPD :G0 TYPE CHAR 
1280 003160 112767 090012 o00006 TYPG: Move #12, TYPDAT sMOVE vee OE TO TYPDAT. 
1291 OO2166 767 177736 ISR YPO 00 T YPE CHAR 
leS2 903172 9007 x,I 
1293 003174 een TYPDAT: OPEN, 
LE94 - SUBROUTINE TO OUTPUT A SERIES OF asc MESSAGES ON TELETYPE PRINTER 
1295 003176 011600 tyPS: MOV a6, “0 :GET ADOR ESS THAT CONTAINS MESSAGE ADDRESS 
1296 | 062716 900002 ADD 82.3% ‘UPDATE TO NEXT MESSAGE ADDRESS 
1297 003204 011067 900014 MOV a0, TYPSB :ADDRESS OF MESSAGE TO TYPSB 
1298 903210 022767 177777 900006 CMP ao] ,TYPSB ‘CHECK FOR TERMINATOR 
1299 16 001001 BNE $ BRANCH IF NOT TERMINATOR. 
1300 003220 900002 RT! TERMINATOR, EXIT 
1301 002222 4000 TYPSA: TYPE CAL L ON TYP SUB TO TYPE MESSAGE 
1302 903224 0000 TYPS8: OPEN RESS OF MESSAGE GOES HERE 
1202 202226 000763 BR TYPS :G0 PROCESS NEXT MESSAGE 

castasilibaeihecidiiaaiasi
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Babee 
" aese 

040000 

177370 
000014 

000002 

177342 
000010 

ooo0o4 

j SUBROUTINE TO DELAY_A SPECIFIED NUMBER OF MILLISEC 
Oly a6 DL CNT Set La oa: 1 gaan Bupress. 

38,0 
MOV oF ONT, -(6) sDELAY COUNT TO STACK 
CLR PSii :SET PRIORITY 0 

DLYA: MOV #226, -(6) :1 MSEC COUNT TO STACK 
DLYB: DEC a6 :DECREMENT 1 1 MSEC COUNT 

BNE OLY :BRANCH IF NOT 
FOPSP : ZERO. UNCOVER MSECS. COUNT. 
DEC a%b :DECREMENT I 
BNE DLYA :BR IF NOT DONE DELAYING 
POPSP ; DONE 
pee sEXIT. 

DLCNT: CONTAINS MILLISECONDS COUNT ADDRESS. 
if ite To $1 LL @ RANDOM NABER OF MILLISECONDS. MAXIMUM STALL 

ERTINE ONTENTS OF LOS STLMS 
Bir s81714, PRGID MEST FOR STALLS ALLOWED. 
SNE STALAA’ ALLOWED. 
RTI "NOT ALLOWED. 

STALAA: JSR %7 , RNGEN :GO GET RANDOM NUMBER. 
BIC STLMSK, %O :# IN RO. APPLY STALL MASK. 
BEQ STALB ?BRANCH IF RESUL 
MOV %0,STALA 
DELAY ELAY 

STALA: OPEN iBeLaY cc COUNT 
STALB: RT EXIT. 
STLMSK: OPEN “STALL MASK. 
j SUBROUTINE TO GENERATE RANDOM chBRACTER COUNT 
GRCNT: JSR ;GET RANDOM NUMBER 

BIC RcneK. %0 :APPLY MASK 
BEQ GRCNT’ :TRY AGAIN IF RESULT 0 
MOV 7, RNCNT s COUNT TO RNCNT 
RTS Y, EX! 

RCMSK: ;RENDGN CHR CHARACTER MASK. 

Sale TO COMPARE DATA READ’ FROM HEADER Gen GRIN? EXPECTED DATA AND REPORT ERRORS. 
BeHECK 7,GTBIN GET BIN CHARACTER(IN RQ) 

: ie 0" CRBUF +1 :5/8 CHAR TO CRBUF+! 
CMPB CREUF , CRBUF+1  :COMPARE S/B AND WAS CHARS. 
ONE ’ ?BRANCH IF NOT SAME. 
RTS 3° : SAME. EX IT. 
p THLT #80 HALT AND DISPLAY DATA. 
EC ERCTR ERRORS? 

BNE +6 :BRANCH IF NOT 2 YET. 
SR 2 BSYNC 3 ERRORS. RESYNC READER. 
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; SUBROUTINE TO SYNC THE LSR TO a hegre BINARY a ll Aree TEST TAPE. 
000182 BSYNC: JSR 7, INBIN ALIZE BINARY P 
177364 JSR %7, BREAD Peay CHAR AND STORE” AT CHRI 
176016 176016 MOVE CRBUF.CHRI 
177312 JSR %.7 BREAD :READ CHAR AND STORE AT CHR2 
178004 176006 MOVS  CRBUF .CHR2 
177300 JSR %7 , BREAD ;READ CHAR AND STORE AT CHR3. 
175772 175776 MOVB  CRBUF. CHR3 
000012 JSR %7, SYNCA 3G0 SYNC 

SR BSYNC ?NO SYNC. TRY AGAIN. 
000003 175764 MOV 3, ERCTR 

RTS : SUCCESS. EXIT. 
901 00 900074 SYNCA: MOV ae Syer RA Sie TO sagaee 

OOi2 990070 MOV Sv RB CTRB 
009124 SYNCB: JSR : GET ork CHARACTER(CHAR IN RO) 
175730 CMPB x0" gtgin ‘COMPARE TO CHRI 

BNE SYNCB :BRANCH IF NOT boy AL 
009112 JSR %7 ,GTBIN : SAME. GET ANOTHER SIN CHAR. 
175720 CMP8 40s XO CHRO :COMPARE TO CHR2 

BEQ © SYNCD :BRANCH IF EQUAL 
000036 DEC SYCTRA :DECREMENT SYCTRA 

BNE SYNCB ?BRANCH IF NOT DONE S12 TIMES. 
SYNCC: EHALT :DONE S12. SYNC ERROR. 

RTS % *ERROR EXIT 
oo00ss SYNCD: JSR - GTBIN GET BIN CHARACTER 
175676 CMPB sD. CHR :COMPARE TO CHR3 

. BEQ = SYNKCE SBRANCH IF SANE 
900014 DEC SY2TRB :DECREMENT SYCTRB. 

BNE SYNCB :BRANCH IF NOT DONE 10 TIMES 
BR SYNCC :SYNC ERROR. BRANC 

oooo2 SYNCE: ADD #2, 0% , beet up SuccESS EXIT 
RTS “? EXIT. 

SYCTRA: OPEN 
SYCTRS: OPEN 
“SUBROUTINE TO INITIALIZE BINARY COUNT PATTERNS 

177777, 000014 {NBIN: MOY #-1, RIND ;SET ALL- VARIABLES 
000300 IR %S, brave :TO MINUS 1. 

RIND+ 

RTS “uP EXIT 
RIND: OPEN 
PTO OPEN 
PT] OPEN 
PIND: OPEN 
PTOP: OPEN 
PTIP: OPEN 
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177762 177762 STBIN: MOV 
177756 COM 
177746 COM 

BNE 
177744 INC 
177400 177736 BIC 
177?73e 177726 MOV 
177724 Hoy 

177722 177722 GTBINP: MOV 
177716 COM 
177706 COM 

BNE 
177704 INC 
177409 177876 BIC 
177672 177666 MOV 
177664 MOV 

RTS 
-OCTAL TO ASCII 
ACNV6: MOV 

900012 MOV 
950052 ISR 
000122 JSR 

AIST 
ACNVB: OPEN 

RTS 
ACNV4: MOV 

0012 MOV 
000024 JSR 

9074 JSR 
AiST+2 

ACNVC: OPEN 

RTS 
AIST: OPEN 

OPEN 
- OPEN 

ACNVX: OPEN 
po4042 ACNVY: MOV 
000008 MOV 
177762 MOV 
177756 ACNYM: MOV 
177770 BIC 
000060 ADD 

MOVE 
177740 ROR 
177734 ROR 
177730 ROR 

DEC 
BNE 
RTS 

13:28 PAGE 32 
GO3 

pSPECTAL BINARY COUNT PATTERN SUBROUTINE. EXITS WITH BIN CHAR IN RO 
PTO, PTI sPREVIOUS BIN CHAR TO PT1 

RIND 
+6 

PT! 
#177400, PTL :MASK TO 8 BITS 
PT1,PTO :SAVE BIN CHAR IN PTO 
Pri, %0 ‘BIN CHAR TO RO. 

efor, ,PTIP $B tous BIN CHAR TO PTIP 

PIND 
si6 

24770 PTIP ;MASK TO 8 BITS. 
dp :SAVE BIN CHAR IN PTOP. 

PrP, %1 :BIN CHAR TO R1. 

COnveRt ROUTINES’ 
(5)+, 40 ;CONVERT TO & ASCII. GET OCTAL ADDRESS 
(5)+° ACNVB :GET ASCII ALORESS 
%7 ,ACNV :CONVERT TO ASCIT 
“5; BMOVE :MOVE & CHARS TO ASCII ADDRESS 

45 sEXIT 
(5)+,%0 :CONVERT TO 4 ASCII. GET OCTAL ADDRESS 
(5)+° ACNVC GET ASCII ADDRESS 
%7 , ACNV :CONVERT TO ASCIT 
%S; BMOVE :MOVE 4 CHARS TO ASCII ADDRESS. 

“S EXIT 

BALST+6,%1 ;ADDR TO STORE ASCII TO Ri 
#6. %2 *6 TO Re 
a%0), ACNVX SOCTAL WORD TO ACNVX 
ACNYX. %3 
8177770, %3 ;ISOLATE LEAST SIGNIFICANT OCTAL 8 
#60, %3 :ADD 60 TO CONVERT TO ASCII 
%3,-(1) :STORE ASCII BYTE 
ACAVX :MOVE NEXT OCTAL DIGIT TO LEAST 
ACNVX :SIGNIFICANT POSITION 
ACNYX 
%2 ;DONE 6 TIMES? 
ACNYM aNO. REPEAT. 
uP . EXIT. 
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175144 

o00024 

000020 
000050 
000004 

000060 

000010 

;SUSROUTINE TO MOVE A VARIABLE NUMBER OF BYTES. 
BMOVE: SAVREG ;SAVE REGS. 

MOV (5)+,%1 ;GETS FROM" ADDRESS 
MOV (5)+'x3 : GET" TO"ADDRESS 
MOV (5)+/43 sGET COUNT 

BIOVA: MOVE (1+) (24 MOVE BYTE 
%3 ; DECREMENT COUNT 

5 BMOVA :BRANCH IF NOT DONE. 
STREG ‘RESTORE REGS. 

*DONE EXIT 
SUBROUTINE Te TO cH FOR PUNCH READY 
é thet FOR READY BIT. 

BPL CPRDYA :BRANCH IF READY NOT SET. 
RTS “7 :OK. EXIT. 

CPRDYA: EHALT coal :NOT READY. HALT. 

;SUBROUTINE TO PUNCH ON LSP CHARACTER IN REG 0. 
{SPCH: JSR %7 , CPRDY GO CHECK FOR PUNCH READY. 

MOV %0' TPB :LOAD PUNCH BUFFER. 
TSTB) so aTPS ‘WAIT FOR DONE. 
BPL 4 
CLR x0 
RTS sDONE. EXIT. 

“BINARY TO DECIMAL ASCII CONVERT’ SUBROUTI NE. 
BOCNV: MOV #DECVAL, x0 ;SET UP ADDR TO STORE DECIMAL ASCII IN RO 

MOV a(s)+, %4 *BINARY VALUE TO R 
MOV #ADTENP. x2 5 ADDR OF TEN POWER. STRING TO R2. 
MOV #5. CNVCTR :SET UP FOR S POWER CONVERSIONS. 

BDCNVA: MOV (254, TENPWR :MOVE POWER OF TEN VALUE TO TENPWR. 
JSR 4%? , SUBTEN :PERFORM CONVERSION 
DEC CNVCTR :DONE 5 CONVERSIONS? 
BNE BDCNVA : ;BRA aNCH If NOT YET 5. 
RTS 4S 

SUBTEN: CLR DIGIT CFP ane AtGiT 
SUBTNA: SUB TENPWR, %1 : SUBTRACT TEN POWER FROM BINARY VALUE. 

~ BCs SUBTNB ?BRANCH IF UNSUCCESSFUL SUBTRACTION. 
«- INC DIGIT 
¢~ BR SUBTNA 

SUBTNB: ADD TENPWR, %1 RESTORE SUBTRACTED VALUE. 
*" 900 #60, DIGIT SCONVERT (DIGIT) TO ASCIT 

MOVE DIST, (04 !MOVE ASCII CHAR TO DECVAL FIELD. 
RTS :EXIT. 

CNVCTR: OPEN 
IGIT: OPEN 
ENPUR: OPEN 

ADTENP: 10000. 
1000. 
100. 
10. 

1 
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103 

i SUBROUTINE TO TYPE A hint OF CHARACTERS 
o00122 oo0024 TYPLN: MOV #82. TCTR 380,10 TO CHAR moSaess fh +CR, LF 
012103 TYPLA, MOV HerOCKA. “4 T LINE 

TYPLB: STALL :STALL I 
MOVE  (4)4+,%0 :GET CHAR bactER 

rely JSR “2 7 LSPCH :GO OUTPUT CHARACTER. 
o4 DEC : DON 

: BNE TWPLB :BRANCH IF NOT DONE. 
raat RTS “4? DONE. EXIT 

; SUBROUTINE TO TYPE LINE OF 3 CHARACTERS 
000016 tYPL3: a%6, TPL3A ;DEVELOP AND SET ADDRESS OF 
999012 on0010 NOY STP 3a, TPL3A —-:DATA Py TPL3A. 
009002 ADD #2, a%5" SET UP EXIT. 

JSR %S'FBF3 FILL BUFFER WITH 3 CHARACTERS 
TPL3A: OPEN 

o40000 174740 BIC sgt Tt4 PRGID  ;DISABLE STALLS. 
177706 ISR TYPLN :G0, TYPE LINE OF CHARACTERS. 

900015 OOS461 STBF:  MOVB as. BLOCKA :SUB TO SET UP BUFFER AREA. 
090012 o054s4 HOVE #12, *BLOCKA+1 we 

- SUBROUTINE TO FILL CHARACTER putten WITH 3 CHARACTERS. 
o90004 PBF3: MOV F3A 
177456 JSR a HOKE MOVE 3 CHARS TO BUFFER. 

FBF3A: OPEN 
BLOCK! 

177444 FBF3B: JSR %S , BMOVE FILL 80 CHARACTERS BUFFER 
BLOCK! WITH 3 CHARACTERS 
ene 

177432 JSR %S .BMOVE 
BLOCK! 
BLOCK2 
90. 
RTS “5 EXIT 

;SUBROUTINE TO FILL BUFFER WITH ALL CHARACTERS 
177416 PBALL: ISR %5, SMOVE sFILL 80 CHAR BUFFER WITH 

ALL CHARACTERS 
g.0Ck1 

177404 SR %S, BMOVE 

BLOCK +63. 

1772372 ISR %S, BMOVE 
BLOCK1 
BLOCK2 
80. 
RTS “7 sEXIT. 
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004SS0 
175130 

004576 
174814 

004630 
174464 

004662 
174434 

004714 
174404 

“17 4sE6 

173216 

173164 

173132 

173100 

;PRGO - INPUT-OUTPUT LOGIC TESTS 
PRGO: MOV #AT O, KSTART 160 GE? 5) OF Eales. ROUTINE TO KSTART. 

; TEST ealiTy TO Sit pence THE xb YBon D/REROER STATUS WORD (TKS) 
ATO: : TEST 

a sNEXT 1 Test. 
1000. 
ATOA OPE ENTRY. 
MOV #ATOE,MACHER § :SET UP MACHINE ERROR TRAP. 

aToA: TST aTKS :REFERENCE CODER STATUS WORD. 
ATOB: CHAIN : CHAIN 

8R ATOA REPEAT TEST. 
ATOE: ERROR ‘ERROR. TRAPPED WHEN REFERENCING READER. 

BR ATOB “STATUS WORD (TKS). 
TEST 981 ABILITY TO REFERENCE THE cE YQ0GRG READER BUFFER (TKB). 

Are tNEXT TEST. 
1000. :T COUNT. 
ATIA ‘SCOPE ENTRY. 
MOV #ATIE,MACHER § :SET UP MACHINE ERROR TRAP 

ATIA: TST aTKB _ REFERENCE READER BUFFER. 
ATIB: CHAIN : CHAIN 

BR ATIA ‘ IREPEAT TEST. 
ATIE: ERROR ;ERROR. TRAPPED WHEN REFERENCING 

BR ATIB DER BUFFER. (TKB). 
Test ABILITY TO REFERENCE PUNCH/PRINTER STATUS WORD (TPS). 

AT3 NEXT TEST 
1000. :T COUNT. 
AT2A SCOPE ENTRY. 
MOV BAT2E, MACHER ; SETUP MACHINE ERROR TRAP. 

aT2A: TST aTPS “REFERENCE PUNCH/PRINTER STATUS WORD. 
AT2B: CHAIN : CHAIN 

BR AT2A “REPEAT TEST. 
ATZE: ERROR ERROR. TRAPPED WHEN REFERENCING 

BR AT2B *PUNCH/PRINTER STATUS WORD (TPS). 
rest ABILITY TO REFERENCE PUNCH/PRINTER BUFFER (TPS). 

T4 
1000. 
AT3A 
MOV WATE,MACHER  ;SETUP MACHINE ERROR TRAP. 

AT3A: TST aTPB ‘REFERENCE PUNCH/PRINTER SUFFER. 
AT3B: CHAIN : CHAIN 

BR AT3A :REPEAT TEST. 
AT3E: ERROR ERROR. TRAPPED WHEN REFERENCING 

BR AT3B :PUNCH/PRINTER BUFFER. (TPS). 
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i" on TO SET AND CLEAR READER/KYBD ID BIT 
ATHY sTES 

ATs NEXT test 
1000. COUNT 
ATA SCOPE ENTRY 

173040 MOV #PRTY7, PSW SET PRIORITY 7. 
174342 ATYA: BIS 8BIT6, aTKS :SET ID BIT IN TKS. 
174334 BIT #BIT6, aTKS sCHECK ID BIT IN Tks 

BNE AT4B *BRANCH IF ID BIT IS SET. 
ATHE!: ERROR at ‘ERROR 1 ID BIT NOT SET. 

174320 ATYB: BIC #8176, aTKS ;CLEAR ID BIT IN TKS 
174312 BIT 8BIT6; aTKS ‘CHECK ID BIT IN TKS. 

BEQ AT4C *BRANCH IF ID BIT IS CLEARED. 
ATYE2: ERROR ‘ERROR. ID BIT FAILED TO CLEAR. 
ATHC: CHAIN s CHAIN 

BR ATY “REPEAT TEST. 
Test ABILITY TO OrEAR ID BIT WITH RESET INSTRUCTION. 

AT24 NEXT TEST © 
100. I COUNT 
ATSA SCOPE ENT 

172754 MOV #PRTY7, PSW :SET BRTORSTY ?, 
174256 ATSA: BIS #8176, JTKS ;SET ID BIT IN TKS 

SRESET *RESET 
174246 BIT #8176, aTKS TEST ID BIT. 

BEQ aTse :BRANCH IF ID BIT IS CLEAR. 
ATSE: ERROR "ERROR. RESET FAILED TO CLEAR ID BIT. 
ATSB: CHAIN : CHAIN 

BR ATSA REPEAT TEST. 
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ATeSE: ERROR 
Ate. AT2SB: genni 

ATeSA 

LO3 © 

i JEST AeyLITy TO SET AND CLEAR PESTA BIT 
ATo4: 

AT sNEXT TEST. 1088. uN 
AT24A OPE ENTRY. 

000340 172710 MOV #PRTY7. PSW -SET PRIORITY 7. 
000100 174216 aT24A: BIS #BIT6, TPS :SET PUNCH ID BIT. 
600109. 174210 BIT #8IT6,aTPS ‘CHECK PUNCH ID BIT. 
aH SSO BNE aTe4e" *BRANCH IF PUNCH ID BIT IS SET. 

« AT24EL: ERROR oe *ERRORL. PUNCH ID BIT DID NOT SET. 

000100 “174174 aATe4B: BIC #8176, aTPS ;CLEAR PUNCH ID BIT. 
000100 i74166 IT e178, aTPS “CHECK PUNCH ID BIT. 

| EQ aTeuc’ ‘BRANCH IF PUNCH ID BIT IS CLEAR 
AT2YE2: ERROR *ERROR2. PUNCH ID BIT FAILED TO CLEAR. 
ATE4C: CHAIN CHAIN 

R AT2HC EPEAT TEST 
“TEST ABILITY TO CLEAR PUNCH ID BIT WITH RESET INSTRUCTION 
AT25: S TESTS 

AT30 ;NEXT TEST 
100. I COUNT. 
AT2sA :SCOPE ENTRY. 

000340 172624 MOV #PRTY7, PSW :SET PRIORITY: 7. 
000100 174132 aTesA: BIS #BIT6, TPS :SET PUNCH ID Bit. 

SRESET RESET 
000100 174122 BIT #8IT6,aTPS ‘CHECK PUNCH ID BIT. 

BEQ AT2sB :BRANCH IF PUNCH IL SIT IS CLEAR. 
Leia) RESET FAILED TO CLEAR PUNCH ID BIT. 

REPEAT TEST. 
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1866 “TEST THAT RESET SETS THE PUNCH READY BIT, AND THAT READY CAN BE READ RELIABLY. 

ees ame Eres 
166 i o4 ppesed 1000 unt 
1670 005206 005210 AT30A tOOpE ENTRY 
1871 005210 105777 174076 AT30Q: TSTB aTPS . :CHECK PUNCH READY. 
1672 005214 100401 BMI AT308 ‘BRANCH IF PUNCH READY IS SET. 
1673 005216 104003 AT30E: ERRO “ERROR. RESET FAILED TO Ser READY, OR FAILED TO READ IT 
1674 005220 1040i2- AT308: CHAIN 3¢H AIN 
1675. 005222 000772 BR AT30A ‘REPEAT TEST. 
1676 - TEST THAT PUNCH READY RESETS BY LOADING PUNCH BUFFER. 
1877 005224 000031 AT31: 31 sTEST# 

1678 005226 O05264 AT32 * NEXT TEST 
“1679 005230 00024 20. I COUNT 
1680 005232 o0S234 AT31A :SCOPE ENTRY 
1681 005234 104400 AT31A: DELAY :WAIT 150 MSECS 
1682 005236 Od00226 150. 
1683 005240 104011 SRESET RESET 
1684 O05e42 012777 oo0040 174044 MOV #40, JTPB LOAD PUNCH BUFFER 
1685 005250 105777 174036 TSTB 3s ATPS :CHECK PUNCH READY BIT. 
1686 005254 100001 BPL AT31B ?BRANCH IF PUNCH READY IS CLEAR 
1687 005256 104003 AT31E: ERROR *ERROR. BUFFER LOAD FAILED TO CLEAR READY. 
1688 095260 104912 AT31B: CHAIN s CHAIN 
1689 005262 000764 BR AT31A REPEAT TEST. 
1690 “TEST THAT BYTE LOAD OF PUNCH BUFFER +1 DOES NOT RESET READY. 
1691 005264 000032 AT32: 32 sTEST# 
1692 66 005326 733 TNEXT TEST 
1693 005270 900024 I COUNT 
1694 005272 005274 AT32A :SCOPE ENTRY 
1695 005274 10509 AT32A: DELAY :WAIT 150 MSECS 
1696 005276 000226 150. 
1697 005300 104011 SRESET : RESET 
1698 005302 016700 174006 MOV TPB, xO 
1699 005306 o0S200 INC %0 
1700 005310 105010 CLRB 2s «av ;BYTE LOAD PUNCH BUFFER+1 
1701 OO53i2 105777 173774 TSTB = ATPS CHECK PUNCH READY BIT 
1702 005316 100401 BMI AT32B “BRANCH IF PUNCH READY STILL SET. 
1703 005320 104003 AT32E: ERROR ?ERROR. BYTE LOAD OF PUNCH SUFFER+1 
1704 O05322 104012 AT32B: CHAIN :CLEARED READY. CHAIN 

- 1705 O0S3e% 000763 BR AT32A REPEAT TEST. 

eee -— = 
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706 
1707 -TEST THAT PUNCH BECONES READY BY 200 NSECS AFTER BUFFER LOAD. 
1708 005326 000033 AT33: 33 - TEST 
17 330 905366 AT34 sNEXT Test 
17] au “ eo. I COUN 
1711 005336 AT33A . SCOPE ENTRY. 
i7e 005336 104400 AT33A: DELAY :WAIT 150 MSECS. 

us . . 

1714 poe sue ppoE SS 173746 APR . @atPe ;LOAD PUNCH BUFFER. 
171S 905346 104400 DELAY . *WAIT 200 MSECS. 
1716 905350 000310 200. * 
1717 005352 105777 173734 sie aps... sCHECK PUNCH READY BIT. 
1718 005356 100401 BMI AT338 :BRANCH IF PUNCH READY IS SET. 
1719 005360 104003 AT33E: ERROR ‘ERROR. READY NOT SET 200 MSECS AFTER BUFFER LOAD. 
1720 005362 104012 AT33B: CHAIN : CHAIN 
1721 005364 000764 BR AT33A “REPEAT TEST. 
1722 : TEST THAT PUNCH READY BIT CAN CAUSE AN INTERRUPT. IF THE INTERRUPT 
1723 “TS SERVICED, IT WILL HAVE OCCURRED AT THE CORRECT VECTOR. 
1724 005366 000034 AT34: 34 -TEST # 
1725 005370 005434 AT3S : NEXT TEST 
1726 005372 001750 1000. I COUNT 
1727 005374 0054 AT34A :SCOPE ENT 
1728 005376 10400 STPCHV :SET BURCH INTERRUPT SERVICE 
1729 005400 005420 aTaic :TO AT3HC 
1730 005402 005077 173704 AT34A: CL aTPS DISABLE PUNCH INTERRUPTS 
1731. 005408 005067 172364 CLR PSW :SET PRIORITY 0. 
1732 OOS4l2 052777 O00100 173672 BIS #BIT6,aTPS ‘ENABLE PUNCH INTERRUPTS. 
1733 O05420 o00240 NOP 
1734 O05422 104003 AT3YE: ERROR ;PUNCH READY FAILED TO CAUSE 
1725 o0S424 104012 AT34B: CHAIN : INTERRUPT. CHAIN 
1726 005426 000765 BR AT3YA :REPEAT TEST 
1737 005430 022626 AT34C: POPSP2 * HERE IF INTERRUPT OCCURS. POP THE 
1738 005432 000774 | BR AT34B “STOCK TWICE. 
1739 sTEST THAT PUNCH READY DOES NOT iduse AN INTERRUPT WITH PROCESSOR 
1740 "AT SAME PRIORITY LEVEL AS THE PUNCH INTERRUPT REQUEST LEVEL. 
1741 005434 000035 AT35: 35 ;TEST # 
17 O05436 005510 RT 36 * NEXT Test 

i744 oo544e pois ee $1 COUNT ENTRY 
1745 905444 104007 STPCHV SET PUNCH INTERRUPT SERVICE 
1746 OOS446 O0sS0 --AT3SE “TO AT3SE. 
1747 OOS4SO 016767 173650 172320 AT3SA: MOV TPLVL, PSW ?SET PROCESSOR TO SAME PRIORITY AS PUNCH. 
1748 O0S4S6 005077 173630 CLR aTPS ‘DISABLE PUNCH INTERRUPTS. 
1749 005462 052777 6000100 173622 ~~. BIS #BITb,aTPS ‘ENABLE PUNCH INTERRUPTS. 
1750 905470 oo0e40 NOP 
1751 005472 005077 173614 AT3S5B: CLR aTPS :O0K IF NO INTERRUPT OCCURS. 
1752 905476 104012 CHAIN : CHAIN 
1753 ooss p09763 BR AT3SA “REPEAT TEST. 
1764 005502 Oe AT3SE: POPSP2 ‘ERROR. PUNCH INTERRUPTED WITH PROCESSOR 
1755 o05504 104003 ERROR :SET TO SAVE PRIORITY AS THE PUNCH. 
1756 005506 000771 BR AT3SB 
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: TEST THAT THE PUNCH INTERRUPTS WITH PROCESSOR AT PRIORITY ONE LEVEL LOWER 
“THAN THE PUNCH PRIORITY. 
AT36: 3 ne 2 

AT3? sNEXT ait 
1000. ; 
AT36A ate 
STPCHY : SET Poly INTERRUPT SERVICE 
AT368 :T0 AT36B. 

1? AT36A: CLR aTPS ‘DISABLE PUNCH INTERRUPTS 
173570 172240 MOV TPLVL, PSW ;SET PROCESSOR PRIORITY ONE LEVEL 
096040 172232 Sug #46, PSW :LOWER THAN PUNCH PRIORITY 
0001 173540 oe e8its, aTPs ‘ENABLE PUNCH INTERRUPTS ' 

ERROR a addi PUNCH FAILED TO INTERRUPT. 

AT368: POPSP2 sHERE IF INTERRUPT OCCURS. 
1? AT3EC: a aTPS aah OCK TWICE. DISABLE PUNCH INTERRUPT 

35 AT36A TEST 
: TEST THAT PUNCH READY DOES NOT ih ERRUEY AFTER RTI WHEN READY 
“817 HAS NOT BEEN RESET. 
AT3?7: 37 :TEST # 

ATHO : NEXT a 
1090. :I COUN 
AT37A :SCOPE ENT 

AT37A: STECHY se] P BukcH INTERRUPT SERVICE TO 
¢ 

173500 CLR aTPS : BTSABLE PUNCH INTERRUPTS 
172160 €LR PSW :SET PROCESSOR PRIORITY TO 0 
000150 173466 BIS aBITS,aTPS sENABLE PUNCH INTERRUPTS 

AT37E1: ERROR ERROR 1. PUNCH FAILED TO INTERRUPT. 
173458 AT378: CLR aTPs :DISABLE PUNCH INTERRUPT. 

CHAIN : CHAIN 
8 AT37A :REPEAT TEST. 

OOSEED 173454 AT37C: MOV BATZ7E2,JTPVTR HERE IF INTERRUPT OCCURS. CHANGE 
605654 Hoy 8AT370, a%6 zPUNCH vECTOR TO AT37E2 AND EXIT 

AT37D: No ito :OK IF NO REINTERRUPT OCCURS 
ba | é 

AT37E2: POPSP2 sERROR 2. PUNCH RE INTERRUPTED AFTER 
ERROR ‘pase !RTI WITH READY SIT LEFT ON 

BO4 
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;TEST THAT THE PUNCH INTERRUPTS seen UPON LOWERING 

CO4 

-PROCESSOR PRIORITY TO 0. 
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peeeeg joan oe EE tes 
7 horses 1000. et nT 

505674 peas AT4Yoa 
; TPCHYV . £34 toy INTERRUPT 
C T4 . RVICE TO ATYOR 

g08208 Q1e76? O00340 172086 ATYOA: MOV sPRTY7, PSW :SET PROCESSOR PRIORITY TO 7. 
71 7? 17337) CLR aT FS ipt568 E PUNCH INTERRUPTS 
714 7 100 173370 BIS #8IT&,aTPS NABLE PUNCH INTERRUPTS 

o0S722 005087 172050 CLR PSW : LOWER PROCESSOR PRI PRIORITY TO O. 
05726 Ole7s? 000340 172042 MOV SPRTY?, PSW :RAISE PRI 

734 104003 ERROR ?ERROR. PUNCH Farves’ TO INTERRUPT 
73 spond; ae ATHOC : IMMEDIATELY AFTER CP PRIORITY WAS SET TO 0. 

905740 Geeeet AT4YOB: POPSP2 :HERE IF INTERRUPT OCCURS 
505742 9050 73344 aTHOC: CL gres jOisnete PUNCH INTERRUPTS 
thes 005737 coddse 3 aed ; TEST ron a 
057 0014 9 ATHOD BRANE IF NOT ACTLI 
005754 737 OOS7E4 JSR “7, JPRGL - 
005765 104012 AT4OD: CHAIN HAIN 
OOs7&e 00074 | ATSOR REPEAT TEST 
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} 
ised -PRGI-PRINTER TESTS ~~ 
1826 OOS7EY 012767 006016 172340 PRGL: MOV acTO.KSTART :SET ADDRESS IF EAST Ao ROUTINE.’ 
ge re 767 900200 173346 BIS RGID :BYPAS SCOPE, 8 
l le787 l?7s00 175324 MOV #] 7ebo, STLMSK :SET STALL LIMIT 
1823 008908 OO47&7 176402 ISR ? STB :SET UP BuEr R ren. 
1830 508012 000167 173662 JMP SRSET GO GET 
1831 -CARRIAGE RETURN TEST. - 
1832 006018 900000 ‘fo: 6 -TEST® 
1833 aed 906120 Tl NEXT "Test ADDRESS. 

1884 008022 104000 TYPE ‘TYPE TITLE. 
1835 906024 41112 CRTST 

-1836 006958 012767 000120 173414 MOV #80. ,RCNT 
1837 906034 OLS767 173410 173422 MOV. RCNT.CTRA sRCNT TO CTRA 
1838 906042 905367 173416 CTOA: DEC cTRA !DECREMENT CTRA 
1839 O06046 901091 €TOB :BRANCH IF NOT O 
1940 o080s0 104012 CHAIN 0. CHAIN 
184 S6052 O1g767 173406 173406 CTOB: MOV CTRA, CTRE ; SPACE COUNT TO CTRE. 
184 112700 905195 €Toc: MOVB  #8105'%0 : CHARSE 
1843 908064 OO4767 1758066 JSR “? LSPCH : SPACE. 
1844 906070 O05367 173372 DEC CTRB :DECREMENT C 
1845 006974 901371 BNE €TOS :BRANCH IF Nor DONE SPACING. 
1846 006076 112700 oo0015 MOVB #15, x0 
1847 906102 OO47E7 176050 JSR %? LSPCH - sCARRIAGE RETURN. 
1848 905105 O12700 o90012 MOV #1 %0 *LINE FEED 
1848 O061i2 O04767 176040 JSR “7. LSPCH : 
1850 006116 o00751 BR cTOA 
igs jRIGHT MARGIN TEST 
1852 906120 900001 os ae : TESTS 
1853 06122 O06164 Te NEXT TEST. 
1854 906124 104000 TYPE :TYPE TITLE 
i8ss o06ie6 11153 RMTST 
1856 006130 912767 000024 173326 MOV #20. ,CTRA _ SET UP FOR 33/35 
1857 006136 012767 011103 000014 MOV sRN335, RMB. 
1858 006144 104900 CT1A: TYPE ; TYPE----] 
1853 906146 011075 RM33A 
1860 O08is0 005367 173310 DEC CTRA : sDONE N TIMES. 
1861 006154 001373 SNE éT1A :BRANCH IF NOT N TIMES 
1862 906156 104000 TYPE :TYPE-I-. 
1863 O061E0 000000 RMB: OPEN 
igs5  O08is2 104912 CHAIN CHAIN. 
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-SPACE TEST 
Ta: 2 

CT3 
TPE 

* SPTST 
p000S0 173262 MOV 840. ,CTRA 

CT2Aa: TYPE 
xerstc 

173252 EC CTRA 
BNE T2A 

90 173242 MOV #40. .CTRA 
000901 173238 CT28: MOV #1, CTR 
173232 173232 (CTeC: MOV.  CTRB,CTRC 
900015 MOVE #15, 40 
175710 JSR 47, LSPCH 

DELAY 
450. 

o00040 CT2D: MOVB #40,x0 
175674 JSR “7? LSPCH 
173202 DEC CTRC 

BNE €T2D 
000057 MOVB = #* 7, 40 
1756 ISR 47, LSPCH 
173160 DEC TRA 

BNE éT2E 
CHAIN 

pcoo02 173150 CT2e: ADD #2, CTRE 
Sk CT2¢ 

-LINE FEED TEST 
tls. 2 

ety 
TYPE 
LFTST 

173010 BIS #81714, PRGID 
609120 173120 MOV #80. ,CTRA 
009134 CT3A: MOVE 8°\ 40 
1756 JSR 47 LSPCH 
000012 MOVB 12.40 
17557; ISR %7 LSPCH 
173074 DEC CTRA 

ONE €738 
CHAIN 

C738: STALL 
2R C730 

; TESTS 
sNEXT TEST 
;TYPE TITLE. 

333/35 COUNT TO CTRA. 
; TYPE SPACE,\. 

;CONE TIMES SET IN CTRA? 
;BRANCH IF NOT DONE 
;SET UP CTRA COUNT FOR 33/35 

"ee 

;CARRIAGE RETURN. 

;DELAY 4SOMS 

;CURSOR RIGHT 
;SET_IN CTRC. 
;DONE SPACING. 
;BRANCH_IF NOT DONE SPACING. 
;DONE. TYPE A "/". 

;DONE 36 pines” 
;BRANCH IF NOT DONE. 
;DONE. CHAIN. 
;MOOIFY CTRS FOR NEXT TRY. 
;GO DO IT AGAIN. 

;TEST 8 
s NEXT Te 
TYPE TITLE 

sALLOW STALLS. 
:SET 33735 LINE FEED COUNT. 
‘TYPE “\* 

sLINE FEED. 

;DONE N TIMES? 
;BRANCH IF NOT DONE. 
sDONE. CHAIN 
> STALL 
;REPEAT 
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000011 900074 

000040 

173006 

172776 

172762 

177764 
177760 

009940 
175412 
172720 

172660 

173026 

172742 
172736 

; TAB 7 
éT4: 

CT4YA: 

CT4B: 

TPBM: 

TPEMA: 

TBCNT: 
SPCNT: 
TABP: 

TABPA: 

TABPS: 

TABPC: 

FOY 

#9. , TBCNT 

%5, TPEM 

#7 3 uy 

(S)+,CTRA 

CTRA 
TPBMA 
“5 

TBCNT, CTRB 
SPCNT,CTRC 

EST rest 
+e TAB COUNT. 
335? 
3NO. 
; TYPE MARKERS 

;LINE COUNT TO CTRA 
:0 TO Broce COUNT. 
:G0_SPAC E-TAS. 
INCREMENT SPACE COUNT. 
iDONE 7 LINES? 
!BRANCH IF NOT DONE. 
:DONE. CHAIN. 
:TYPE TEST TITLE. 

TYPE MARKERS 

sort 
; TAB COUNT 
s SPACE er 

;TAB COUNT TO cTRa 
:SPACE COUNT TO CTRC 
sBRANGH IF SPACE COUNT IS OQ. 

;DECREMENT SPACE COUNT 
s BRANCH IF NOT YET Q. 
37 

;DUMMY CYCLE 
s DUMMY wc XCLE. 
; TYPE ™ 

COUNT. ;DECREMENT T 
BONE TABBING. :BRANCH IF_NO 

DONE. EXIT. 
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1955 - TYPE LINE OF CHARACTERS ABC 
i858 oO06612 o00005 éts: TEST # 

1324 opees penis ¥ iNET TER TRACTER TESTS” taeg Beeess Ar ToaG MRTST | 
1960 O08622 104016 fyRLRG TYPE LINE 
1961 006624 010730 Q 
1368 006626 104012 CHAIN ; CHAIN 
1 -TYPE LINE OF CHARACTERS DEF 
1864 006630 900006 ea. . &y > sTEST # 
1965 opes4e2 CT? NEXT TEST 
1968 34 104016 TYPLN3 :TYPE LINE 
i967 006638 010733 5 
1968 O06640 id4dle CHAIN : CHAIN 
1968 -TYPE LINE OF CHARACTERS GHI 
1870 o08642 ? AT?; ? ; TESTS 
1971 OO6644 OO6654 CT10 =NEXT TEST. 
1972 OO6646 104016 TYPLN3 :TYPE LINE 
1973 006650 010736 G 
1974 O06652 104012 CHAIN ;CHAIN 
1975 - TYPE LINE OF CHARACTERS OF JKL 
1976 OO8654 900010 T10: : TEST 
1977 006656 OO6656 d 11 NEXT TEST. 
1978 OO6660 104916 TYPLN3 : TYPELINE 
1978 OOS&62 010741 J 
1980 OOS664 104012 CHAIN ; CHAIN 
198i - TYPE LINE OF CHARACTERS MNO 
1982 O0S666 900011 tli: :TEST # 
1983 996670 006700 ae : NEXT TEST 
1984 06672 10401 TYPLN3 !TYPE LINE 
1985 905674 10744 M 
i886 O06676 104012 CHAIN : CHAIN 
1387 ;TYPE LINE OF CHARACTERS POR 

1983 906700 900012 cTlz: 12 :TEST # 
1990 008702 O06712 CT13 : NEXT TEST 
1991 O08704 104016 TYPLN2 ‘TYPE LINE . 
1992 008706 910747 P : 
18S3 006710 104012 CHAIN : CHAIN 
1994 TYPE LINE OF CHARACTERS STU 
1995 712 900013 ét13: 13 ;TEST # 
1996 006714 9006724 eF1y !NEXT TEST 
1997 OO871& 104016 TYPLN3 
1998 006720 Olo752 S 
1999 006722 1040le CHAIN 
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2047 007040 011002 
e048 007042 104012 

HO4 
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,IYPE LINE OF CHARACTERS VWXx 
éT14: 14 

CHAIN 
i LINE OF CHARACTERS Y20 

bc 

CHAIN 
-TYPE LINE OF CHARACTERS 123 
éT18: 16 

CT17 
TYPLN3 
ONE 
CHAIN 

-TYPE LINE OF CHARACTERS 456 
éT17: 17 

CT20 
TYPLN2 
FOUR 
CHAIN 

, TYPE LINE OF CHARACTERS 789 
At20: 20 

CT2l 
TYPLN3 
SEVEN 
CHAIN 

-TYPE LINE OF CHARACTERS!""s 
eel: 21 

CTe2 
TYPLN3 
C41 
CHAIN 

-TYPE LINE OF CHARACTERS $%3 
- bT22: ~ 22 

CT23 
TYPLN3 
44 

CHAIN 
-TYPE LINE OF CHARACTERS °() 
tt23: 23 

CT24 
TYPLN3 
C4? 
CHAIN 

; TEST & 
sNEXT t ST 
; TYPE LINE 

; CHAIN 

; TEST 
:NEXT TEST 
TYPE LINE 

; CHAIN 

; TEST & 
; NEXT TEST 
TYPE LINE 

; CHAIN 

;TEST # 
;NEXT TEST 
TYPE LINE 

; CHAIN 

;TEST & 
:NEXT TEST 
TYPE LINE 

; CHAIN 

;TEST # 
:NEXT TEST 
TYPE LINE 

; CHAIN 

;TEST & 
:NEXT TEST 
TYPE LINE 

; CHAIN 

;TEST & 
:NEXT TEST 
TYPE LINE 

; CHAIN. 
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007076 911013 

007112 104012 

000039 
097116 007126 

007136 104012 

T04 
13-MAY-7& 13:28 PAGE 47 

,YPE LINE OF CHARACTERS #+, 
vTe4Y: 24 ;TEST & 

FYBCNS ieee Line 
Se 
CHAIN : CHAIN 

-TYPE LINE OF CHARACTERS -./ 
eT2S: eS ;TEST # 

CT26 INEXT TEST 
TYPLN3 ‘TYPE LINE 
css 
SHAIN : CHAIN 

-TYPE LINE OF CHARACTERS :;< 
éT26: 26 TEST # 

CT27 :NEXT TEST 
TYBLNS TYPE LINE 

CHAIN sCHAIN - 
-TYPE LINE OF CHARACTERS =)? 
bt27: ~ 27 TEST # 

T30 NEXT TEST 
YPLN3 :TYPE LINE 

C75 
CHAIN : CHAIN. 

-TYPE LINE OF CHARACTERS 21\ 
ét30: ~ 30 :TEST # 

CT31 :NEXT TEST 
TYPLN3 :TYPE LINE 

ey a 
Tyee LINE ap CHARACTERS ]tAND LEFT anos 

eT32 NEXT TEST 
TYPLN3 TYPE LINE 
6135 
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172142 
001120 

;TYPE_20 LINES OF ALL CHARACTERS 
SFIRST 10 FULL SPEED 
:SECOND 10 AT STALL SPEED 

CT32: 32 -TEST # 
=! LAST TEST 
JSR %7 , FBALL FILL BUFFER WITH ALL CHARACTERS 
BIC wBIT14,PRGID | :CLEAR STALL BIT 
MOV #10. , CAT «SET LINE COUNT = 10. 

CT32A: JSR %? TYPLN ; TYPE A LINE 
DEC cut ; 
BNE CT32A 
BIS #BITI4,PRGID  :SET STALL 
MOV #10. , CNT LINE COUNT = 10 

CT328: JSR %7, TYPLN :TYPE A EINE at STALL SPEED 
DEC cnt 
BNE €T328 
MOV ae4e, “0 
BEQ cT3e¢ sBRANCH IF NOT ACT1I1 
RESET 

LOGICAL: JSR %? , x0 
NOP 
NOP 
NOP 

CT32C: CHAIN 
;NOTE: FOR PRINT RATE TEST 
31) 
32) 

TIME ENTIRE TEST = 

TIME FIRST 20. LINES = APPROX 30 SECONDS. 
CLEAR STALL BIT (BIT14 IN BIS #BIT14,PRGID). 

APPROX 60 SECONDS: 
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;PRG2-KEYBOARD TEST 
012767 007272 172056 PRGe: MOV #ETO,KSTART 
052767 000200 172064 BIS #B1T?, PRGID 
104000 YPE 
011324 KMSG1 
000167 172406 JMP SRSET 

peat ” ¥ PRESSING KEY SETS DONE FLAG. 
poo000 ETO sTEST # 
907376 ETL :NEXT TEST. 
012767 O00005 172160 MOV #5, CTRA 
104005 ETOA:  STRDRV 
007342 ETOB 
104000 TYPE :TYPE “PRESS A KEY WITHIN 10 SECS." 
011342 KMSG2 
052777 000100 171784 BIS s8IT6,aTKS sENABLE KYBD INTERRUPT. 
005067 170450 CLR PSW 
104400 DELAY MT, ¥, ;WAIT 10 SECONDS ‘ 
023420 10000. 

TYPE ; TYPE “NO KEYBOARD REQUEST.” 
011544 KMSG6 
104010 EHALT HALT. 
000411 BR ETOCA 
10S777 171740 ETO8: TSTB  aTKS : TEST FOR DONE BIT ON 
100403 BMI ETOC :BRANCH IF DONE BIT SET. 
104000 TYPE :DONE BIT NOT SET. TYPE:FALSE KEY- 
011572 KMSG? :BOARD OR READER INTERRUPT. 
104010 EHALT :HALT 
012716 007364 ETOC: MOV #ETOCA, a“ 
oodo0d2 RTI sEXIT INTERRUPT. 
104011 ETOCA: SRESET 
005367 172072 DEC CTRA :DONE 5 TIMES? 
001344 BNE ETOA :BRANCH IF NOT DONE. 
104012 CHAIN : CHAIN 

-ECHO TEST. KEYED CHARACTER IS TYPED. RUBOUT ENDS ROUTINE. 
000001 eT: 1 :TEST # 
007456 ET2 NEXT TEST. 
104000 . TYPE : TYPE TITLE AND INSTRUCTIONS. 
011402 KMSG3 
105777 171674 ETIA: TSTB  aTKS ;WAIT FOR DONE FLAG 
100375 BPL 4 
117767 171670 172030 MOVE § JTKB, CRBUF ;MOVE KYBD CHAR TO CRBUF. 
116777 172024 171664 ‘MOVB  CRBUF, aTPB ‘ECHO CHAR READ. 
108777 171656 ST TFS :WAIT FOR PRINTER DONE. 

042767 o00200 172006 BIC #BIT7, CRBUF :CLEAR BIT 7 FROM CRBUF. 
122767 000177 172000 CMPB.Os«w 177, ORBUF ‘COMPARE CRBUF TO RUBOUT (177) 
061355 BNE ETIA s BRANCH IF NOT RUBOUT (177) 
104012 CHAIN ; CHAI 
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;OCTAL EQUIVALENT TEST.’ THE OCTAL EQUIVALENT OF ANY CHARACTER KEYED 
PRINTED. RUSOUT ENDS ROUTINE. i, 

1 
1604 ET2A:  TSTB 

1600 171740 MOVB 
4270 

000200 171 
¢ Il 

LOY . 

CRBUF 
7 

3TKB CRBUF 
%5, ACNVY 

#B1T7, CRBUF 
#177, CREUF 
ET2A 

, 

; TEST & % 
:LAST TEST 
TYPE TITLE AND INSTRUCTIONS. 

;WAIT FOR DONE FLAG. 

;CHARACTER TO CRBUF 
:CONVERT CHAR IN CRBUF TO 
PRINTABLE OCTAL 

; TYPE OCTAL EQUIVALENT 

;CLEAR_BIT 7 FROM CRSUF 
:TEST FOR RUBOUT CHARACTER. 
; BRANCH IF NOT RUBOUT (177). 
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ai 18 ;PRG3-PRINTER EXERCISER. KEYBOARD CONTROLLED. 
2188 - TYPES LINES WITH_ANY S CHARACTERS. STALLS OR FULL SPEED. 
3182 pores 4767 174642 PRG3: 1SR %7 , STBF ;SET uP BUFFER. 

190 907&Se 1040 YPE -TYPE TITLE 
2191 007554 011620 P7MG1 
e132 007556 p5e767 04000 171568 HTA: = SIS #B1T14, PRGID :8 T STALL BIT IN PRGID. 

193 007564 012767 177600 17354 MOV #177600, STLMSK T STALL MASK 
2194 007572 012703 012105 MOV #BLOCK1,%3 
e195 007576 104000 TYPE TYPE “TYPE IN DATA”. 
2196 007600 O11646 P7MG2 
2197 007602 905777 171502 TST aTKB ;REMOVE FLAG 
2198 007606 012767 OO0006 171650 MOV #6, CTRA :CHAR COUNT TO CTR 
e199 007614 004767 000060 HTB: JSR %7 , GKBCR GET AND STORE Kye CHARACTER. 
e200 007620 005367 171640 DEC CTRA :GOT & CHARACTERS? 
2201 007624 001373 BNE HTB :BRANCH IF NOT 6 CHARS YET. 
e202 007626 042767 000200 171616 -s BIC #8177, CRBUF 
203 007634 122767 000177 171616 CMPB a7, , CRBUF ;CHECK &TH CHAR FOR RUBOUT. 
04 o07642 001003 BNE :BRANCH IF NOT A RUBOUT 

2205 007644 042767 O40000 171474 BIC #BIT14,PRGID § ;RUBOUT. CLEAR STALL BIT IN PRGID. 
2206 og7ese 004567 174242 HTC: JSR %5, BMOVE ;FILL 80 CHAR LINE. 
2207 07656 012105 BLOCK! 
2208 607660 Olelle BLOCK1+5 
2209 O9766e 000120 80. 
2210 007664 004767 174430 HTD: JSR %7, TYPLN ; TYPE LINE. 
2211 007670 005767 167674 TST Ss t ONANGE DATA? (SR15=1). 
e2ele 007674 100730 BMI HTA YES. GO CHANGE DATA 
2213 007676 000772 as HTD NO CONTINUE WITH SAME DATA. 
2214 007700 105777 171402 GKBCR: TSTB aTKS ;WAIT FOR DONE FLAG. 
2e15 007704 100375 BPL 
2216 007706 117767 171376 171536 MOVB aTks CRBUF ;CHARACTER JO CRBUF. 
2217 007714 116723 171532 MOVB CRBUF, (3)+ :CHARACTER TO LINE BUFFER. 
2218 007720 116700 171526 MOVB  CRBUF; x0 
2219 0967724 004767 174226 JSR “7, LSPCH ;ECHO CHARACTER. 
e220 007730 00207 RTS “7° 
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2221 
Deee 
2223 *PRGY-PUNCH CLOCK ADJUSTMENT ROUTINE. 
224 OUTPUTS CHARACTER SET IN LEFT HALF OF SR, AND 
225 :STALLS FOR NUMBER OF MILLISECONDS SET IN’ RIGHT HALF OF SR. 

2226 007732 104005 PRGY: CHALT “HALT TO SET SR. 
Doe? 007734 O04767 000036 JSR 47,C1112 GO OUTPUT CHARACTER SET IN LEFT 
gece 007740 000775 BR ITA “HALF OF SR AND STALL PER SR RIGHT. 

2230 : 
22a :PRGS-READER CLOCK ADJUSTMENT ROUTINE. 
2232 ;PERFORMS SAME FUNCTION AS PRG11, AND IN ADDITION 
2233 USING THE PUNCH MAINTENANCE BIT. SHIFTS OUTPUT OF PUNCH 
2234 :SHIFT REGISTER ONTO THE READER agit THE CONTENTS OF THE 
2235 : READER BUFFER ARE THEN “FIXED" ON THE CONSOLE DATA LIGHTS 
g236 : BY ISSUING A RESET WITH CONTENTS | OF PEROER BUFFER LOADED IN RO. 
2237 007742 104005 PRGS:  CHALT TO SET SR. 
2238 007744 O04767 ogoge9 JTA: JSR %7,C1112M i LOuTbut T CHARACTER FR FROM 98 R LEFT AND 
2239 007750 017700 171334 MOV aTKB, ~0 ALL PER SR RIGH Q. 
2249 007754 o0000S RESET "FIX" (TKB) IN DATA LIGHTS. 
2241 007756 o00005 RESET 
2242 007766 900005 RESET 
2243 007762 900005 RESET 8 
2244 097764 900005 RESET 
gevs 007766 O00766 BR JTA ; REPEAT. 

2247 007770 052777 oo0004 171314 ¢1112M: BIS #4, JTPS :SET MAINTENANCE MODE (PUNCH). 
2248 007776 116767 167566 O00022 Clll2: MOVB SR’°XTY :STALL COUNT TO X 
2249 919004 6005767 OO0D1E TST XTY : DISREGARD i DELAY, 
2250 019010 o01002 BNE C1112A 
2251 010012 O005267 oooo10 ING XTY 
2252 OfO01S 116777 167547 171270 C1112A: MOVB SR+1,aTPB ;LOAD PUNCH BUFFER. 
2253 010024 104400 DELAY :DELAY (APPROXIMATELY) THE NUMBER OF 
2254 010026 Oo0000 XTY: OPEN :MSECS. SPECIFIED AT SR RIGHT 
2255 010030 000207 RTS “7 :EXIT 
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cee NTENANC S Hes HARACTER DATA TEST. 
NENG NONE uTPUTS ane P 4 EER 8 Pac re 

BRC tr R Ser IN IN $ BINT 
a Ieee BRED. 10 FER IN ra HE = CHARACTERS 

at rE Rig HALTS. THe oaten LIGHTS te, CANT QIN: 

T_HALF: THE expec rep R_(SR Ee be 
ibe HELE THE SHARRETE ER IN THE RE R BUF 

SR. 
oooe04 171250 page: sree #4, JTPS a wOyfbhests MODE. 
171244 KTS: i378 ates :WAIT FOR READY. 

171377 171236 MO Segue +1, aTPS sOUTPUT CHARACTER. 
171224 IST TKS :WAIT FOR READER DONE FLAG. 

171220 171360 MOVE § @TKB, CRBUF :CHAR READ TO CRBUF. 
BRTCHK ith igo BO CHECK AGAINST $/B CHAR. 

G7-MAINTENANCE MODE SPECIAL sree COUNT PATTERN DATA TEST. 
ER i  atarieces AS PRG13, EXCEPT THAT SPECIAL BINARY COUNT 

f 
173504 bec?: sR %?, INBIN : INITIALIZE BINARY COUNT 
177600 173222 MOV #1>7600,STLMSK :SET STALL LIMIT 
o4o0cd 171230 . &IS aG1i14 PRGID ALLOW STALLS 
Co0e04 171166 LTA: Bf TPS :SET MAINTENANCE MODE. 
600400 167436 BIT seta, 5R :CHECK STALL SWITCH 

SNE :BRANCH = NO STALL WANTED 
TALL : STALL 

171150 LT8: ist aTps WAIT FOR READY. 

17354 JSR i A GTBINE :GET BIN C CHARACTER. 
17127 CLR CROUF +} :MOVE TO §/B CHA 
171134 MOVE i :OQUTPUT BIN CHARACTER. 
171122 i378 atk :WAIT FOR READER DONE. 

171116 171256 MOVE are, CREUF sCHAR IN READ BUFFER TQ CRSUF. 
DATCHK :G0 CHECK AGAINST 5/8 CHAR. 
8k LTA : CON TINUE. 

:PRGIO ROLE UP TEST 
s THe FUNCTION OF THIS TEST IS TO TEST THE ROLL-UP CAPABILITY 

>TO DO THIS A LINE OF A CHARACTER AND IT’S COMPLEMENT FOLLOWED 
:BY A LINE OF THE COMPLEMENT AND THE CHARACTER IS TRANSMITTED 
: THIS SCHEME IS CONTINUED UNTIL SWITCH 15 I$ RAISED 
: THE CHARACTER SHOULD NO CHANGED UNTIL THE SCREEN HAS BEEN 
‘COMPLETELY FILLE 

177726 126 PRGIO: MOV 8-42 THAR sINIT TEMP CHAR 
188 Gle2 RENIT: MOY TCHAR, ¢ : COMPLEMENT OF “a” 

177665 OOO!10 PRGIOC: MOV on ‘ENT ; :72 CHAR/LINE 
800110 PRGIOD: COM CHAR 
900104 PRGIOA: MOV CHAR, % *LOAD "8" 
173720 JSR %7 ,LSPCH :BUNCH “2% . 
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0074 
‘ 

‘ 

6002 

1 
le 
Pees 

ig? 

Tee? 

000046 

090006 

000124 

177742 

177720 

177670 yi MOV 
PRG1IC: MOV . 

COS 

CHAR COMPLEMENT TO "t" 

corre ‘ BNeH 4" 
CHAR roe 
82. CNT ZENO OF LINE? a 
% eben , 

oy gai 
SR’ SNEXT CHAR 
RG1OC : 

TCHAR :YES CHANGE TCHAR 
8177677, TCHAR CHAR STRING COMPLETE 
PRGI9 . 
RENI 

;PRINT TEST TITLE 

#20. ,CCNT :CHAR COUNT 
#°A.20 :PRINTABLE CHARACTER 
x7, LSPCH PRINT PRINTABLE CHAR 

#0, CNT sFIRST NON-PRINTABLE CHAR 
% ; 

17 4LSPCH :PRINT NON-PRINTABLE CHAR 

#12, CNT sLINE FEED 
PRGLis :N 
#13,%0 :PRINT NON-PRINTABLES 
%? LSPCH 
#14 “0 
%? ,LSPCH 
16, CNT 
CNT. %O sPRINT NEST SET OF NON-PRINTABLES 
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353 O10474 fe HER 
361 

2362 
2363 
5364 
3365 
2388 
2367 10500 
2368 010502 
2363 010508 
e370 910506 
2371 010510 
2372 10516 
2373 010522 
374 010526 
375 010530 

2376 010534 
377 010536 
378 910542 

2379 10546 
2380 910552 
2381 10554 
382 010560 

2383 10562 
2384 10566 
2385 10572 
2386 010574 
2387 
2398 010576 
2385 10602 
2330 10606 
e391 10612 
2352 O106ig 
se tee S3¢ 10e30 
2296 010632 
2397 10634 
2366 
2336 
w00 
402 010636 

2403 10640 
e404 10642 
S405 010650 4 C1054 

407 O1D660 
e408 10664 

$
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DOS 
13-MAY-7& 13:28 PAGE SS 

73340 
12105 

173326 

009120 
5 

173266 

177646 

177760 

177626 

JSR %? .LSPCH 
IN cnt 
C #40,CNT 
NE PRGLIC 
EC CCN sDEC CHAR COUNT 
NE PRGLIA ;BRANCH_IF_NOT END OF TEST 

PRGI1 
CCNT: : 

sPRG12, WORST CASE NOISE 
:THIS PROGRAM READ IN DATA FROM THE KEYBOARD NT L (1a 
*RUBOUT CHARACTER IS SENSED OR (2) UNTIL AN EIGHTY CHARACTER 
:BUFFER IS FILLED. IT THEN ECHOS THE DATO UNTIL SWITCH IS IS PUT UP. 

;RERUN TEST 
;CHAR COUNT 

PRGle: Mis S ; TYPE PROGRAM TITLE 

PRG12C: TYPE ; TYPE 
RUBSO ;RUSOUT OR 80 CHAR ENDS DATA 
MOV #80. CONT ;SET CHAR COUNT = 80 

; TEST FOR KEYBOARD DONE 

;LOAD CHAR INTO BUFFER 
nexe dR1, %0 ;ECHO CHAR : 

;CLEAR_UNWANTED BIT 
;TEST FOR RUBOUT 
;DUMP BUFFER IF END OF DATA 
;DECREASE CHAR COUNT 

B ;BRANCH IF NOT 80 CHAR 
PRGi2B: JSR R :  3QUMP BUFFE 

TST SR ; TEST FOR END ROUTINE 

M 
PRG1EA: TSTB atk 

BPL 

BPL PRG128 :CONTINUE DUMP IF NOT END 
BR PRG1eEC :ASK FOR NEW DATA 

DUMP: MOV #15, %0 ; CARRIAGE RETURN 
ISR %7, LSPCH 
MOV #12. 40 sLINE FEED 

;R2_= BEGINNING OF BUFFER 
;FETCH CHARACTER FROM BUFFER 
;PRINT CHAR : 
;TEST FOR ENO OF SUFFER 
;BRANCH IF _NOT END 
;ENO OF BUFFER ~* 

DMPA: MOVB (Re)+,%0 

;PROGRAM 13, LAST CHARACTER VISIBILITY 

PRG13: Bi ;TYPE TITLE OF TEST 
CvIS 

MOV #80.,CCNT . — ;SET CHAR COUNT = 80. 
MOV #1540. . °° 3tR 
JSR “2 (SPCH =. 
MOV #12,%0 :LF 
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PRGI3A: MOV :LORD TEST CHAR 
SPRINT 
;DELAY 2 SECONDS FOR 
:PRINT HEAD TO STEP ASIDE 
DEC CHAR COUNT 
sBRANGH OF Net 80 CHAR 
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-ASCIT 

-ASCIT 

-ASCIT 
-ASCIT 

.ASCII 
ASCII 

-ASCIT 
-ASCIT 
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-ASCII 

FOS 

047,137, 127,057, 127,137 
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1357 136; 137 
377.000; 377 
*~aSPACE TESTx#" 

ry 9 

*“*BCARRIAGE RETURN TEST%#2° 

*“%MRIGHT MARGIN TEST%#Q’ 

*~WSPACE = TEST%#Q’ 

"*BLINE FEED TEST%#Q’ 
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021244 

Be ies 
sd: f Bt See 

78 011270 
e479 011276 
2480 011304 
2481 Bt isis 
2482 9113 
2483 011324 
e484 011332 
2485 011340 
2486 Bt A ae 
2487 911350 
2488 011356 
2489 011364 
24990 011372 
sia Bt ts 

S2 011402 
2493 011410 
cia Tee 

ae Ue 
2437 011436 

98 O11444 
2499 011452 
2500 G114S4 
2501 911462 

011470 
2503 011476 
2504 011504 
2505 911512 

011520 
e507 011526 
2598 011534 
2509 011536 
2510 QO11544 
2511 011552 
2eSi2 011560 
2513 011566 
25i4 011572 
eSiS 011600 
e516 011606 
2517 911614 
2518 011620 
2519 O11626 
2520 011634 
eS21 QO11642 
eSee 011646 
2523 011654 
ese24 Bt 15s 
2eSeS 01166 
2eS26 011672 
e527 011677 
e5e8 011704 

271732) 

Q40043 
021445 044103 of 
ee 042524 

042102 

050123 
054105 
O4eSe3 

042520 
040504 

100 

040 
047117 
0Sell6 
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-ASCIT 

-ASCIT 

-ASCII 

-ASCIT 

-ASCIT 

-ASCIT 

-ASCIT 

-ASCIT 

-ASCIT 

-ASCIT 

-ASCIT 

-ASCIT 

: ASCII 
: .ASCII 

ASCII 

GOS 

"*BCHARACTER TESTS%#Q’ 

**MWORST CASE PATTERN TEST%#@’ 

**SKYBD TEST%#Q’ 

**PRESS A KEY WITHIN 10 SECONDS.a’ 

"%WECHO TEST? 
'~CHARACTER KEYED WILL BE TYPED.’ 

*“RUBOUT ENDS ROUTINE. «#2 

"%ROCTAL EQUIVALENT TEST’ 

yo 

’ %3° 

*%NO KEYBOARD REQUEST.@’ 

*“%FALSE KYBD INTERRUPT@’ 

**#DISPLAY EXERCISER% #2’ 

*“%RTYPE IN DATA :a° 

'U a’ 

*%BNON-PRINTING CHARACTER TEST%#9" 
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DZLCAC.P1l 

ces3 pes 047111 peoke? 044103 
2s 11720 051101 1$01 O42Se4 
2531 O11726 Oedlee O42S24 O0S2le3 
eS32 011734 Oe214 100 

33 911737 ee, pai lh? WSTCN: .ASCII ‘*%sWORST CASE NOISE%s@’ 
34 011744 pest 44 1501 
3S 021752 yl 16 Q51511 . 

th Sie ater beyeca 5 RUBSO ASCII STYPE DATA - RUBOUT OR 80 CHAR ENDS DATA%s#a b ° "= - % x 33 Olle Bao O8ei81 fetin) 
2539 Ol 02 O0S2Se2 7 
2eS40 012008 OSei2eS O847440 Oe0le2 
2541 O120i4% 030070 O4144O 040510 
este Ole0e2 end 047105 O51 

43 piste Basha 052101 922501 
44 012036 3 

eS4S O1e04O O2144S O40514 OS2ie3 LCVIS: .ASCII °*%SLAST CHARACTER VISIBILITY TEST%#a° 
2546 012046 O41440 040510 040522 
2eS47 012054 O05e193 051105 053040 
es48 012062 051511 O41111 O4%6111 

» 2549 O12e070 OSelli 920131 O4eSe4 
‘2550 012076 OS2l23 G2l44s 100 
eSSi OQlei03 000001 DEND:  .END 
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1961 24228 
14388 

1441 

1567 

1578 

1589 

16508 

1664 - 

1600 

1675 

1689 

1705 

1721 

1736 

10S 

1447% 
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1438 

JOS 

2093 

1627 
2130 
eede 
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BITS = 001000 892 301% 
BKSU 011667 2525s 
BLKBB = Ol2eeb 947% 
BLKCC = 012340 951% 

Ke = piseae 3498 
KA= 01210 S448 945 S46 947 $48 949 950 951 1S0S 1522% 1523% 

BLOCKB= OleeeS S464 
ean 012327 950% 
BLotke= ME 9458 1529 1532 1533 1536 1S44 1548 1551 2194 2207 2208 

o4130 sve eg 
BNCVE Bo4130 1386 1421 1429 14538 1527 1$31 1535 1542 1S46 1SS0 2206 
BRCTR 003052 1203 1209% 1253 le54* 12698 

002754 leSO# 1258 1267 1352 1354 1356 
003012 12598 1264 

BREADB 003022 1251 12618 
BREADC 003042 1263 12668 
BSYNC 003420 1348 13518 1359 
YPMAN= 00 893% 1126 

CC = 177776 8828 
CONT 010476 2336% 2357% 23608 2371% 2381% 2404 2414% 
CHAIN = 104O0le 9338 1174 1566 1577 1588 1599 1619 1632 1650 1663 1674 1688 1704 

1720 1735 1752 1775 1791 1822 1840 1864 1891 1907 1915 1926 1962 
1968 1974 1980 1986 1993 1999 2006 20le 2018 2024 2030 2036 2042 
2048 2055 2061 2067 2073: 2079 2085 2110 2148 2163 2185 

CHAINN 902000 998 = 10878 
CHALT = 104005 $288 1068 2226 2237 2265 
CHAR 010336 e307 230% 2310 e3lex 2313 2315 23308 
CHKASR= 104022 9418 
CHK33 364 995 11618 
CHK330 002376 100i = 11648 
CHK35 © O02400 1000 «= 11658 
CHIT © 001474 993 10208 

o02034 1088 «=61090)Ss 1092S 1095s. 
CHNAA 062 1097 1099Ss«11018 

2070 19751104" = 111d 
CHRTST 011244 1958-24748 
CHR1 = OO1454 10108 1353* 1365 
CHRe } = 01456 1Oll# 1355 1368 
CHR3 -OO146D 10128 1357% 1375 
CKASR O02416 1006 = 11698 
CK33 = 104013 9348 
CK35 = 104014 9368 1914 
CLEAN 002230 1070 = 11318 
CNT 910332 cogs 2034 20994 2101+ 2308 2316x 2928H  ASHIe 22 ASHe 2NS 2051x2352 
CNVCTR 04300 1479* 1482 ° 14948 
CPROY 04142 14638 1467 1469 
CPRDYA 04152 1464 = 14668 | : 
CRBUF O01452 10098 1030 1032 1259* 1941* 1942 1353 1355 1357 2156* 2157 2160% 2161 

ei7gx 2l7ex 2178 elBex 2183 cedex 2203 eelbx eel? 218883 ee ERR 
CRLF 011073 1938 24S18 
CRTA © O01662 1061 1064s - 
CRTST Oiliee 1825  24cee 
CTRA 001464 10148 1837 1838% 1841 1856 1860* 1870% 1873 1875* 1989% 1900% 1905%  1920% 
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192e4e 1927% 1932% 2125% 2146%  2198%  2200% 
CTRB 001466 1015@ 1841% 1844* 1876% 1977 1892 1939% 1952 
CTRC 1470 10168 8 1877% 1885% 1940% 1944% 
TROD 1472 19178 
T 6Cl 1826 832% 

CT 604 18388 1850 
CT08 1839 18418 
CTOC is4¥2ee 1845 
CT! 006120 1833 18528 
CT1A 144 1858s 86 
CT10 006654 1971 1976% 
CTll 006656 1977 19828 
CTle 006700 1983 1989% 
CT13 006712 1990 19953 
CT14 006724 1996 20028 
Cris 006736 2003 20CS# 
CTi6 096750 2009 2014s 
CT1l7 006762 2015 20208 
CTe 006164 1853 1866% 
CT2Aa Oe 18718 1874 
CTeB 006222 18768 
CTec 006236 18778 1893 
CTeD beSe 18838 1886 
CTcE 096310 1890 18928 
CT2e0 005774 2021 2026% 
CTel 007006 2027 20328 
CTee 007020 2033 20388 
CTe3 007032 2039 2044s 
CTe4 007044 2045 20518 
CTes 007056 2057% 
CTeb 007070 e058 20638 
CTe? 007102 2064 20694 
CT3 320 1867 18958 
CT3A 066344 19018 1909 
CT38 006374 1906 19088 
CT30 007114 2070 20758 
CT31 126 2976 20818 
CT2e 007140 2082 20908 
CT32e8 007164 20958 2097 
C7328 007212 21008 el0e 
CT3eC §8=007244 2104 21108 
CT4 006400 1896 19118 
CT4A 006430 19208 
CT4B o0644e 19228 1925 
cts 00661e 1912 19568 
CT& 006630 1957 19644 
CT7 006642 1965 19708 
CURTST 001334 9678 1119% 1130 
C100 011021 2078 24418 
Ciile 007776 44 22488 
CilleA 010016 2250 ecSes 
CllleM 7770 ee38 = e478 
C135 011024 2084 e428 
C377 011027 24438 
C41 010774 2035 24348 
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ar 011002 
Se 011005 

css 011010 
keg teges 
C7 11016 
D 010733 
DATCHK= 104004 
DATHLT= 104017 
DECVAL 011672 
DELAY = 104400 

ND 012103 
DIGIT o0430e2 
DLCNT 003272 
DLY 003230 
DLYA 003250 
DLYB 003254 
DMPA - 010622 
DTCHK 001520 
DTCHKA 001536 
DTHLT 001530 
DUMP 10576 
EHALT = 104016 
EHLT 1506 
EMTA 002300 
EMTINT 002254 
EMTTAB 9001400 
ERCTR 001462 
ERR 091540 
ERRA 001560 
ERROR = 104003 

ETO 007272 
ETOA 0073 
ETOB 007342 
ETOC 007356 
ETOCA 007364 
ETl 007376 
ETIA 007406 
ET2 0074Ss 
ETeA 007476 
FBALL O04476 
BF3 004432 

FEF3A oo0444e 
FBFOB O04450 
FORWD O02124 
FORWDA 002156 
FORWOB 002164 
FOUR 010766 
G 010736 
GETRDY 001702 
GKBCR 00 
GOTST 002202 
GOTSTA OO0e22e 
GRCNT 003334 
GTBIN Q03644 
GTBINP 003712 

ee ee es 

el23% 

1081 

214S% 

1086 

1le4s 
11298 

1367 
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1681 1695 1712 
eS51% 
1492 14958 

1085 l2ll 1257 

1330 ' 1601 1613 
1755 1771 1789 

1105 1109 

1374 13998 

1715 

1372 

1880 

1466 

2132 

2136 

1644 

2253 

214e 

1649 

2411 

1662 1673 1687 
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GTROYA 001714 10718 108% 1107 ©1138 
GTROYS 001720 10728 
GTROYC 001736 1073 10768 
GTRDYD 001764 1079 = 10838 
HLTSW = 100000 8968 

75 21928 2212 
HTB 7614 21998 220] 
HTC o7es2 2204 2208 
HTD. «6s 7664 22108 2213 ‘ 
ICTR  O01342 9708 1098* 1117% i12e* 11738 
INBIN 003606 1351 1385" = 2279 
INCPRG 001556 10628 
INCRTN 001774 10858 
ITA =. 007734 22278 2228 

010741 1979 BuaSe 
Tta 007744 22388 © 2245 
KMSG1 011324 2120 24838 
KMSGe (011342 2129 © 48H 
KMSG3_ 011402 2153 24928 
KMSG3A 11415 2171 24948 
KMSG4 011504 2170 «= aS04s 

GS O11534 2181 25088 
KMSGe «011544 2135 25108 
KMSG?_ 011572 2141. 25148 i 
KSTART 001332 Q6b# 1069 1S57* 1826% 2117% a 
KTA 010034 e668 © 2274 
KTB_ = Q10042 22678 
LOVIS 012040 e403 2SuSe 
LFTST Olle2i 1898 = 24708 
LOGICA 007234 21068 hee 
LPRGSW= 002000 6918 1108 
CSPCH 004156 14698 1508 1943 1847 1949 1879 1884 1988 1902 1904 19439 1947 1949 

1949 1951 2219 31S 2314 = 8319 2321 = 8338) 343, a3Hg S350) 83S 277 
2389 «2391S 2394 HOGSC(isiSCsUL 

LTA = NOLS 282% 2295 
LTB 910136 2284 © 288 
M 010744 1985 2426s 
MACHER 000004 Ble 056% 1131x i5t4* 1575+ iSe6e 1597% 
MANUAL= 100000 e948 
NITRSH= 004000 890% 1096 
NOP = 000240 gB4s 
NPCT 011677 2335 25278 
NPRTSH= O20000 BeBe 
NTRCSW= 010000 8898 
NXTST 901340 969% 1069% 1083 1106 1112 1114* 
OCTEGY 011536 2179 = 25098 : 
ONE 910763 2017 24318 | acts: 2%, 
OPEN = 000000 esse Si GC‘ TCOCCCHQCiC(‘éi‘éiL:SC‘“ S‘72@«~2~=«O10D8 = 1009101010 

bet ysl 1012 «1013s 1014 = «10151016 »=s 1017, s1486 = 1187 = 1199S 1200s «1218 «S235 1268 
1293 «1302 «1317s 1330 1337 1338 1362 1383 1391 1382 1393 1354 
1395 613980 140314311434) 43S) t436 1437) 94) = 149596 1512152 
1528 «61863. «= 1935) Ss 1936 = eS4 

10747 189224278 
PIND 1gahe 1419+ 
POPSP = i3# «61129 = 13121315 
Popspe= O22b26 Qi4@ lidi. 1172 1737 #1784 = «1773 «17981817 
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14108 
ree 033 1042* 1064* 1087 1095+ 

2118% 1$2e 22058 22814 
8 1065s 

S738 1067 
¢ 1578 

Fy i3s 82ts8 
1 30g8 set 

23108 533: 
2088 323 

se3" 23348 2353 
ith 2358 

Sicsq ace 
355 e3t7e 

es73e 2382 
2380 23838 2385 
23698 2386 
384 24028 2416 

240Se e415 
$75 1178 
97 1898 
9 eccbs 
97 237 g 

97 2658 
380 e273es 

S228 
Sels 
S208 
$138 
$188 36! 363 
S1i78 
Sits 
872 874 $iS# 16093 1826 1640 
8838 1055 il3se# 1308 1609% 626% 

1810% 18138 18148 e2i3ls 
13928 613993 140S+# 
1395e 1408 1414# 
13938 1399% 1400 14034 4O4# 1405 
13968 1408# 1409 l4lee 1413s 1414 

4 2191 25188 
2196 2S2es 
1333 13378 
1008s 1836# 1837 
23078 2327 
1385# 1387 1328 13918 14O0le 
1857 18638 
1e38 e4638 
185 4528 
1857 oss 
e4ssSs 
1335# 13388 
le3se 1323 1332 
1235 legs*# 1246 . 12488 
1238 le42 le4S*# 12498 

1320 1Sl3e i827* 

L747 

13994 

L?E7* 

2093¢ 

17682 

20964 

178s 
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RSTPC 1199% 1197 11998 
R 4 11308 1136 12008 

¢ 9408 46 

3 10S7* 1078) 1113® 1124 

Sile 23728 2375* 2376 2378 2379 2395 = ] 
= Slee 3 2392% 2393 2335 
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aa 040090 8878 1037 1089 
oF ] S718 1091 1093 1118* lies 
VEN ] 2023 24338 
ALT l 10488 1102 

Aa 001614 104 10S2s 
SP80T 001304 95S* 1054 1133 

SNT 510 192le 1923% 19368 1940 
TST 1ieO} 1869 2467 
S7T¢ O1111 1872 24578 

SR = 17% 88ie 1037 104s 10S8 1072 1071 1089 1096 1104 1108 1126 2211 2243 
2252 2283 e322 2384 

SRESET= 1 ou S328 1134 es 16593 1883 1897 2145 
17 1068s 1558 ig 2le! 

SRSETT 2tb4 $97 leese = 1231s 
TSW = 901000 8Se8 1072 1104 

003274 390 13208 
TALA 003326 1326% 13288 
TALAR 903306 1321 13238 

STALB 003330 1325 13298 
ata = 104002 SeS* 1506 1908 2285 
STAR OCIE16 10548 1063 
TSF OO4414 Sees 1829 2183 
TLMSK 903332 1324 13308 1828# 21928  2280« 

STLSPY 002634 le2es 
STLSRY 902604 3s- 12158 2 
TPCHV= eae 9308 1728 1745 1764 1783 1808 
TPPA 52 l2e2e 12258 
TPRA 1215# 12188 

STRORV= 104006 $238 1250 2126 
SUBTEN 04240 1481 14858 

Co4es4 14868 1489 
TNB O04 148 14908 

VRPC 002476 1176® 1184 11868 
02500 1177# §=©1183 11878 

YCTRA 003692 1362% 13708 13828 
YCTRE 903604 1363% 13778 13838 

SYNCA 003500 1358 13628 
SYNCB 002514 13648 «1366 «= «1371 = :1378 
SYNCC 6003546 13728 @§=©1379 
SYNC 002552 13693 13748 
SYNCE Sere a 1328 13808 
TpBe 512 132 19378 
TRBPA 006524 19408 1953 
TARPS 06534 1s428 = 1945 
TREPC 006552 1941 S468 



ee 

DO6 JNAIN, MACYLL 22(732) 13 76 13:28 PAGE 69 
DZLCAC.P 1) CROSS REFERENCE T NCE TABLE’-- USER SYMBOLS | 
TRCNT 5 1g13* 19958 1999 
TEMRK 9110 131 ue 
TSNRK1 O11 1931 e448 
TSTS? 0110 1929 Bu44e . 
TOHAR 9102 ese 2307) ageys 23252029 
TETR i504 1509 1520 
TENPWR O04 480% 1486 1480 ute 
TKS 901310 9578 1259 157 2156 2176 2197 2216 22399 2272 2293 2378 
TkKive 001 %1e 1219 
TKS 00130 968 1205 1252% 125be 1261* 1262 1565  1610* 1611 161S* i616  1627# 1629 

2130e 2138 «215821742814 2872812373 TKVTR 001316 908 1217 
TPs 001314 959e c04* 1284 1470e 1598 1684* 1698 I714* 2157# 22524 2269*  2290% 
Teen  Obetge 1816-18278 : 

472 19308 1933 
TPLVL = 001324 938 1225 17471787 
TPL3A 004376 iSi4* 1515* 15188 
TS «001312 988 1285 1463 1471 1587 1b41* 1642 I4b# 1647 1658* 1660 1671 1685 

1701 «171? s«1730e «173de «= 174Be «= «174S* «17SI* «6 17obe = 1769% «= 1774e«178S* «17 G7e «1780s 
igiis 18t2e 1918+ 2158 22474 2266+ 2267  s2824 2286 

TPVTR 001322 928 1224 17838 : 
TRA 0345 115211568 
TRPINT 002320 873 11488 
TRPTAB 001446 10078 +1158 
TTyTYP 001326 948 1161 1165 1168 
TYP ==: 903054 gee 12718 7 
TYPA © 003064 12748 «1283 «1292 
TyPc = 03102 1276 = sle788 
TYPO 003130 lege «184# «1289 = 1291 
TYPDAT 003174 levue 1875 1278 «= 1280 s«s1284 = s12SS* «1290e 12938 
TYPE = 104000 S238 130] 1834 1855 1858 162 1668 {871 i997 1919 1928 1930 ©1937 

1968 62119 12a 21H 214021522180) 0 2190 2195) 2334 3G? ESS BO 
TYPES = 10400! 9248 2169 
TYPF — OO3146 1279 1288s 
TYPG 003160 1281 12908 

004326 1505e 
TYPLB 004332 15068 1510 
TYPLN 004320 15048 1520 2095 2100 2210 
TYPLN3= LO4D16 9378 1960 «696 «= 1721878) 1984 = 1991) 1997) 2004 «= olds Ss 20e2)=20e8 

2034 «62040 «= 04a SS 2058 ates S71 S077 2082 
TYPL2 904354 1002 1514s 
TYPS. 002176 985 12958 1303 
TYPSA 22 1289 13018 
TYPSB 24 1297* 1298 13028 
Y 10755 00s 9 2429s 
WOPTST 011270 34788 
WSTCN 011737 2368 25338 
xTty 1 24st 2249 «9 2251* = 2254s 
Y 010760 2011 24308 : 
.  -& 012103 Bes 961 9639 865 967 89 979 See Se 1142 1154 1162 21166 

1170 1255 0 1285 «2S s1343)s13H?—ss1402SMLL , «N78 2iSS = 8159) 7S 38152388 
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DZLCAC. PLL CROSS REFERENCE TABLE -- PERMANENT SYMBOLS 

ADD 4 l 116? =: 1216,—'—i‘i‘iaw223)1238)2Ssi«iae2?~Sséik72~Ss«‘«‘iGSC“‘<ié‘édkOHS sé: eee 
89 1931 1 1990 092 99 27 »3=s«1279—t'—‘«*U BL SiCié«dLBPS-Ss—sidLBMMHCC«dLHMKKGD—<‘“‘é‘«éLO7G 

i8&1 1338 184! 164 3932 3385 
rc 958 1077 55 11444 1157 1324 #1333 «6140 1413 1442 81819 1618 

BIcs 5 _ , \ é 

Bis 1042 leS2 1810 1627 1841 1658 1732 1749 «891769 «61787 1812 ~»81927 
2130 2182 2247 2265 2281 2282 } 

BIT 1030 1072 «= 1089S s(«a109S6)=Ss«dt104»=s«st08~=Ss«sad26—i‘i‘i)=Sss1320)0SsL Ss SOtC«iLCGSGD 

BLOS 106i 2140 1152 
SMT 1116 1208 1672 1702 # ©1718 «©2139 ~#©e2212 
BNE 1073 10731084 108711051107 = 1109 1B 1166 02s «117 121 1255 

1318 13ei 1343 1347 1366 1371 1378 140 aul 134 1453 1483 

2184 1ST 388d 250 1888 is 346 138 333 333 i332 4is 
3P_ 10490 41049 «#41988 41125 1263 1286 1464 1472 1686 e185 2159 2175 

287 23: e353 5374 43-3385 
oR 1te3 I 1088 %Iill 1123 1142 1154 1212 1258 12839 ~#=©1292 

1467 «1488s«ISE7 «1569 1828 1$80 1589 1591 1600 1602 1614 1620 
1664 16 1689 1705 1721 1736 ? 1763 1756 177 1792 
1823 1850 1893 1909 2137 28213 2228 3245 8274 2295 2327 2369 

CLR 1955 «1057 1064 = 13 1256 1261 1308 ###+$&i873 «#41485 1714 «1730 #1731 
i774 0 s«178S)—tsis«éd1'78E—~*«i7'GQ 1811 1813 1818 192] 2131 2173 

CLRE 1700 2289 
CMP 1080 1983 1091 41108 1165 1298 2183 2305 234 2355 9. 2395 
=Mpg 1930 ©=-: 107 1139 #1151 1278 1878 1280 [342 136 1368 4«=—s«1375~—Sts«é2L 
OM 1230 «6 18000 fss1401)=Sss1409)ss1410)S 3309—s312 = 31 
DEC 1998 «1209S «125413100 13131346 = 1370) 137 1448 861458) 3=—s«1482—Ss«aS099 

i8"3 1888 1889 1905 1954 1832 i944 1952 e096 2101 2146 2200 

EMT 63 24 326 926 927 928 929 930 931 932 933 334 

HALT A £50 962 a64 866 968 870 979 «1022:«~=Cfs«étdk2?)=Ss«a033)—Sté—é«i SS 

INC 1403 1412 1488 1699 1923 2251 2354 
ait. 

Tue 853 1067 1070 1130 1135 «61147 1160 1558 1830 212) 
JSR 1971 #1074 1080 1102 1282 1289 1291 £1323 «#1332 «6134006061348 (1382 

1358 1364 1367 «211374 1388 1420 1421 1488 1429 i469 1481 1808 
1531 1535 i542 1646 1550 sci 1829 #1843 1847 1949 @«©19879~)=©61884 
1316 i922 «194 1947 19 195i 2092 2095 2100 2106 3177 
221 2219 += ae 5238 «Ss (279'i«‘“iS SC «=Ss314)Sssal3Ssi821))0S 8338S 3343 
2377s 2383)0—'s«3890ss2391)0Sss2394H)Sss08S sis HO 

MOV 1020 1025 032 1043. 1084 #1055 1088 1065 1069 1076 #1093 © #1112 
1118 «6 1180 s112T)0Sss1122 =n) s1133)s«1136—s«d1138—Ssisdd4e=Ssa148)=Ssa1sO~— 11189 
1178 «1179S s«ii8O)=—s«s118l = 1182 =Sss1183) 0s 1184 = 1189) 11901192) s182 1183 
1197 1203 204 215 1217 12818 1219 1222 «1224 1225 1226 1229 
1e45 = 104GSti“‘z&ESOC«dLDH SC CédLE?)~=Ssédd7—~—é‘é‘ézL?D:«C«*LES:«Sséd@S?—“‘«aS«SsédLO??)—Cs=«1:380893 
izs2sisa1363)0S'«s«a138SSia1399=Sfs«d1'HOS«~SstH0G~Ssisd1H08)=Sss1Hi5)SsstHUS S148) 1H19)Ssd1 26 
1440 0144 1459 1455 j456 1470 1476 1477 1478 1479 81480 ~~ 1504 
1S26 «=s« SS 1554 «15 1586 1597 1609 i626 1640 16S? 1684 1699 
1754 1810 1814 1825 1828 #1836 #1837 1841 1848 1855 1857 #1870 
13900 ©«=«1813)—:'—«ww820.—':«‘«aS8S?~—Ss«Céd83S—~—ti‘«aSHDC(siSHSCisiNSSs3103)S ss I?Sss2S)~—Ss 2143 
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DILCAC.PL1 CROSS REFERENCE TABLE -- PERMANENT SYMBOLS 

nae a ee el ac aelth 
MOVE 1950-125 1274 1284 1288 1239 1341 1353 1355 1357 1444 1457 143 1597 1522 

1373 1373 i338 1578 ise 1382 133 333 i bare 3333 : 
P 1733 1750 1770 1788 1796 2107 2108 .2109 
SET isse Fite 224) 224 é 43 2244 

a 1 2 114 1156 1e36 123 124 1241 1243 1244 
R 144 1446 1447 
RTI 1023 1028 10 1041 1046 i094 1100 1164 1168 1171 1185 1198 1220 1227 1233 

1265 1268 le 1300 1316 1322 1329 1S21 1795 e144 
RTS 1052 1120 1128 le13 1247 1260 1287 1336 1344 1349 1361 1373 1381 1390 1407 

su8 $352 S33 1450 1461 1465 1474 1484 1493 1S11 1S24 1539 15S4 1934 1954 

oe es 1 1 1137 1149 1486 1768 

TST 1939 1048 1087 li 1161 1565 1576 1587 1338 1913 5122 Sead ip | 5755 384 
TST8 iil3 1593 ieee 1285 3 3 1471 1671 1685 1701 171 138 1S4 iS8 174 el4 

67 e 286 ee3! 373 
-RBS 85 
ASCII 2444. 2447 2449 2451 2452 24s4 e455 2457 2458 2463 2467 °° 2470 2474 2478 2483 

2486 £492 2434 2500 2504 2508 2509 2510 eSi4 2518 eSe2 2eSeS 2Se6 2527 2533 

.BYTE 2418 | 2420 2422 2423 e424 = B42 e426 2427 2428 2429 2430 2431 2432 2433 2434 

END essi 
REM l 
-REPT 875 

ERRORS DETECTED: 0 
DEFAULT GLOBALS GENERATED: 0 
*DZLCAC, DZLCAC/SOL/CRF=DZLCAC.P11 
RUN-TIME: & 16 3 SECONDS 
RUN-TIME RATIO: 9472723.3 
CORE USED: 10K (19 PAGES) 
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