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IDENTIFICATION
PRODUCT CODE:  MAINDEC-11-DZLCA-C
. PRODUCT NAME:  LC11/LA30 TERMINAL TEST
DATE: JUNE 21,1976
MAINTAINER: DIAGNOSTIC GROUP . ¥
“THE

INFORMARTION IN THIS DOCUMENT IS SUBJECT TO CHANGE WITHOUT
NOTICE AND SHOULD NOT BE CONSTRUED AS A COMMITMENT BY DIGITAL
EQUIPMENT CORPORATION. DIGITAL EQUIPMENT CORPORATION ASSUMES
ggcsggz?NSIBILITY FOR ANY ERRORS THAT MRY APPEAR IN THIS

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

DIGITAL EQUIPMENT ccnponnrxo ASSUMES NC RESPONSIBILITY
FOR THE Ls§ IR RE&égBéLI’Y OF r S SOFTWARE ON EQUIPMENT
THAT SUPPL Y DIGITAL

COPYRIGHT 1973 ,197% BY DIGITAL EQUIPMENT CORPORRTION
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TH}S PROGRAM 33 R MODIFIED VERSION OF THE TELETYPE DIAGNCSTIC
MRINDEC-11-D2

RBSTRACT

HE ENEO TERMINAL HEST% CONSISTS OF A _PACKAGE QF TEST PROGRAMS
DESI TEST THE LCLI UT-QUTPUT LOGIC, THE LA30 PRINTER
AND KEYBORRD ALL TESTS QRE INCLUDED IN ONE CBJECT TAPE.

THE AVRAILABLE TEST PROGRAMS ARE LISTED HERE IN NUMERICAL ORDER:

PRGO-COMBINED INPUT-OUTPUT LOGIC TESTS
PRG1-DISPLAY TEST
PRG2-KEYBOARD TEST
PRG3I-PRINTER EXERCISER
PRGY-CLOCK ADJUSTMENT nouri
PRGS-CLOCK RDJUSTMENT ROUT
PRGE-MAINTENANCE MODE SINGLE CHARACTER DATA TEST.
PRG7-MAINTENANCE MODE SPECIAL BINARY COUNT PATTERN TEST.
PRG10-ROLL-UP DISPLAY TEST
mu-nou-pnzmxnc CHARACTER TEST

RS W e
PRGI§-LRS CHARACTER VISIBILITY

REQUIREMENTS

R. PDP-11.20 SYSTEM. (4 K CORE),
B. LC11 INTERFRCE/LR30 TERMINWL
C. HIGH SPEED RERDER

T
S

HE LC11 MUST MAVE STANDARDC TELETYPE ADDRESSES. REFER TQ

ECTION 7.3 IF THE LC11 DOES NOT MAVE STANDRRD PERIPHERAL
RCDRESSES.

THIS PROGRAM USES LOCATION 00200 THRQUGH 12132.
LORDING PROCEDURE
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100 ch THIS FROGRAM'S QBJECT TAPE IS P¥NOH§2 IN ABSCLUTE FORMAT.
101 THE ABS LOADER IS USED TO LOAD THE PROGRAM.
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4.1

4.2

USE PROCEDURE

THIS TEST DIAGNOSTIC ASSUMES THE LA30 IS AN 80 COLUMN KSR3S
AND LOCATION 000224 IS SET TO 000QO!.

PRGO USE PROCEDURE

CHECK POWER SWITCH IS "“ON"
LOAD HRDDRESS

A.

g TSR T oocaooPR S START

52 §r££ 3noa8a8°8?88s AT Earm N HALT.

E. SET ANY DESIRED SR OPTIONS. NORMAL RUN IS WITH SR = C000CO.
THIS PROGRAM’S SR OPTIONS ARE:

SR1S HALT AT END OF ROUTINE
SRIN ENTER SCOPE MODE AFTER ERROR
SR1l INHIBIT ITERATION

SR10 LOOP PROGRAM
k3 SELECT ROUTINE ’
RE THROUGH SRO = NUMBER OF ROUTINE TO BE SELECTED.
SECTION 7.2 GIVES A COMPLETE EXPLANATION OF SR OPTIONS.
F. PRESS CONTINUE. THE PROGRAM IS EXECUTED AND STOPS AT
PROGRAM END WALT WHEN COMPLETED, PROVIDED NO ERRORS OCCLR.
8. REFER TO SECTION 6. IF ERRORS OLCUR.
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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4.4

4.4

PRG1 USE PROCEDURE

SET LA30 TO ON

A.
E; §ET SQDQRESBOSEO PRESS srnnr
E' PROGRAM STOPS AT COMMON

HALT.
SET ANY DESIRED SR OPTIONS. NORMAL RUN IS WITH SR = 000000.
THIS PROGRAM'S SR OPTIONS ARE:
SR1S HALT AT END OF ROUTINE
SRi0 LOOP PR cnan
SR SELECT ROUTINE
SR& THROUGH SRO = nunaen OF ROUTINE TO BE SELECTED.
SECTION 7.2 GIVES A COMPLETE EXPLANATION OF SR OPTIONS.
PRESS CONTINUE. THE LR30 WILL BE EXERCI%E
THE PROGRAM WILL STOP AT PROGRAM END HALT WHEN COMPLETED.
ERROR DETECTION 15 BY VISUAL INSPECTION OF DISPLAY.
A DESCRIPTION OF THIS PROGRAM IS GIVEN IN SECTION 8.2
EXECUTION TIME:

ONE NORMAL PARSS TAKES APPROXIMATELY 12 MINUTES.

PRGE USE PROCEDURE

A. SET LA30 ON-LINE
g. LOAD ADDRESS 822
» ET SR 10 0000 PRESS START
§ IS P R S L PR R
! ? HIS PROGBSHISEER gﬂgé : " ;
SR1S HALT nr END OF ROUTINE
SR10 % PROGRAM
SR ELECT ROUTINE

SRe THROUGH SRO = NUMBER OF ROUTINE TO BE SELECTED.
SECTION 7.2 GIVES A COMPLETE EXPLANATION OF SR OPTIONS.

F. 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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4.5 PRG3 USE PROCEDURE

SET LA30 TO ON

(380 _ADDRESS gooaod
ET SR T0 000003, PRESS START
THE PROGRAM TYPES "TYPE IN DATA"

KEY f" ANY ravs cmnncr;ga 70 BE TYPED.
KEY IN EITHER A RUBOUT FULL SPEED TYPING, OR ANY
OTHER CHARACTER FOR RANDOM STALLS BETWEEN CHARACTERS.
THE PROGRAM TYPES CONTINUOUSLY LINES CONTAINING THE

FIVE CHARACTERS SPECIFIED, UNTIL SRIS IS SET TOAR 1. AT
THAT POINT THE PROGRAM GOES TO STEP E.

A DESCRIPTION OF THIS PROGRAM IS GIVEN IN SECTION 8.8

Wi tg

4.6  PRGY USE PROCEDURE

3

B

-2 G.

n
i
- atde

PRGY IS USED AS AN AID IN ADJUSTING THE TRANSMITTER CLOCK.
AND IN OBSERVING THE DATR BITS RS THEY ARE SHIFTED OUT OF THE
TRANSMITTER BUFFER. R SCOPE 13 REQUIRED.

TO ADJUST THE PUNCH CLOCK PROCEED RS FOLLOWS:

CAD_ADDRE 00200 "
1058 10- 00004, PRESS START.
PROGRAM STOPS AT COMMON HALT. :
gET ANY SégED RS?gE 8&8& *N FT F OF SR. )
T MILLISEC 0 DELAY BETWEEN PUNCH COMMANDS
&ﬁoRIGHI HALF OF SR. THE NUMBER OF MILLISECONDS SELECTED
ULD BE LONG ENOUGH FOR THE ENTIRE PUNCH QOPERATICN TO

COMPLETE. A SUGGESTED STARTING NUMBER IS 177. .
PRESS CONTINUE. THE PROGRAM RUNS CONTINUQUSLY. FIRST IT

0RADS_THE PUNCH BUFFER WITH THE CHARACTER IN 2R ?iFT,

HEN DELAYS FOR THE NUMBER OF MILLISECONDS SPECIFIED IN
RIGHT BEFORE RELORDING THE PUNCH BUFFER RGRIN.

SET UP R SCOPE AND DISPLAY THE PUNCH CLOCK PULSES. RDJUST
THE PUNCH CLOCK ACCORDING TO SPECIFICATIONS.

g4t A DESCRIPTION OF THIS PROGRAM IS GIVEN IN SECTION 8.10
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PRGS USE PROCEDURE

TN GBSERYING THE DATA 81Ts RS THEV ARE SHIFTED INTO THE RECEIVER

BUFFER. R SCOPE IS REQUIRE

THE PROGRAM MAKES USE OF THE TRANSMIT MAINTENANCE BIT FEATURE IN ORDER
T0 CAUSE THE DATA OQUTPUTTED TQO THE TRANSMITTER BUFFER TO BE
SHIFTED INTO HE RECEIVER BUFFER.

TO ADJUST THE RECEIVER CLOCK PROCEED AS FOLLOWS:

LOAD ADDRESS 000200

SET SR TO_0O000S. PRESS START.

PROGRAM STOPS AT COMMON HALT.

SET ANY DESIRED ARSCII CODE %N LEFT HALF OF SR.

SET NUMBER OF MILLISECONDS TO DELAY BETWEEN TRANSMIT COMMANDS IN

RIGHT HALF OF SR. THE SELECTED NUMBER SHOULD BE LONG ENOUGH FOR

THE ET¥2E ;§QN5HIT/RECEIVE OPERATION TO COMPLETE. A SUGGESTED STARTING

F. pnsss CONTINUE. THE PROGRAM RUNS CONTINUOUSLY. FIRST IT LOADS THE
rnnnsr‘rren BUFFER WITH THE CHARACTER IN SR LEFT, AND THEN DELAYS
THE NUMBER OF MILLISECONDS SPECIFIED IN SR RIGHT. AS THE DATA BITS
ARE SHIFTED OUT OF THE TRANSMITTER BUFFER, THE RECEIVER cn.ocx STARTS,
AND THE DATA BITS ARE SHIFTED INTO THE RECEIVER BUFFER. AT THE END
OF THE DELAY THE PROGRAM MOVES THE RECEIVER BUFFER comenrs 70 RES 0,
AND ISSUES S RESET xnsrnucrzons IN ORDER TO MAKE THE RECEIVER
BUFFER CONTENTS VISIBLE IN THE RIGHT HALF OF THE DATA LIGHTS.

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

A DESCRIPTION OF THIS PROGRAM IS GIVEN IN SECTION 8.11

mMooOoD
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4.8

4.9

4.10

PRGS USE PROCEDURE

A. LORD ADRESS 000200.

8. SET SR TO 000006. PRESS STRRT

C. THE PROGRAM STOPS AT COMMON HAL

D. EET CODE FOR CHARACTER TO BE TESTED IN THE LEFT HALF OF THE
E

PRESS CONTINUE. THE PROGRAM RUNS CONTINUQUSLY, OUTPUTING THE

SLPPEE EQIRIIG e SHE CHARACTER WHEN TiE AR SN

BECOMES S
F. REFER TC SECT'ON 6. ERRORS, IF ERRORS OCCUR.

A DESCRIPTION OF THIS PROGRAM IS GIVEN IN SECTION B.12
EXECUTION TIME:
CONTINUOUSLY RUNNING PROGRAM.

PRG7 USE PROCEDURE

LORD ADDRESS 000200.

SET SR TO 00007 PRESS START

THE PROGRAM RUNS CONTINUOUSLY. THE SPECIAL BINARY COUNT
PRTERN IS OUTPUTTED TO THE QUTPUT BUFFER. EACH TIME

THE RECEIVE DONE BIT BECOMES SET THE CHARACTER IN_THE
RECEIVE BUFFER IS CHECKED TO SEE THRT IT MATCHES THE
PREVIOUSLY CUTPUTTED CHARACTER. THE PROGRAM STRLLS
gggD?HL; BETWEEN CHARACTERS. TO RUN AT FULL SPEED, SET
D. REFER TO SECTION 6. ERRORS, IF ERRORS OCCLR.

A DESCRIPTION OF THIS PROGRAM IS GIVEN IN SECTION 8.13
EXECUTION TIME:

CONTINUOUSLY RUNNING PROGRAM.

PRG10 USER PROCEDURE

OmD

S 000200,
8 RR R TO 000010 PRESS STRRT
AM_RUNS CONT NUOU Y. THE PRAGE IS FILLED WITH
R?T;RNRTSHS 2 ?F HRRRCTER AND ITS COMPLEMENT ANC R LINE
LEMENT OF THE CHA
REFER TO SECTION &. ERRORS, IF ERRORS OCCLR.

A DESCRIPTION OF THIS PROGRAM IS GIVEN IN SECTION 8.14

ACTER FOLLOWED BY THE CHARACTER.
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4.11

412

4.13

JO1

PRG11 USER PROCEDURE

LOﬂD RDDRE

g SEOGSEHTSUg 085#715553§LSTRR9N A IS PRINTED FOLLOWED BY

D.

AN ATTEMPT TO PRINT ALL MON-PRINTING CHARACTERS. THIS
SEQUENCE IS REPERTED FOR A FULL LINE OF R’S.
REFER TO SECTION 6. ERRORS, IF ERRORS OCCUR.

EXECUTION TIME:
CONTINUOUSLY RUNNING PROGRAM.
PRG12 USER PROCEDURE

n.
B.
Cl

D.

LORD ﬂODRESS 000200,

SET SR TQ 00C0l2. PRESS START,

THIS PROGRAM WAS WRITTEN TO SERVE AS A WORST CASE NQISE
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 1S
SELECTS NEW CHARACTER STRING,

REFER TO SECTION 6. ERRORS, IF ERRORS OCCUR.

EXECUTION TIME:
PROGRAM RUNS CONTINUOUSLY.
PRG13 USER PROCEDURE

OmwD
. s

D.

LORD ADDRESS 000200.

SET SR TO 000013. PRESS STAR

THIS TEST VERIFIES THE “LAST CHQRRCTER“ VISIBILITY FERTURE
8§REHET%230 PRINT HERD BY WRITING TWO SECONDS BETWEEN
REFER TO SECTION 6. ERRORS, IF ERRORS ARE DETECTED.

EXECUTION TIME:
PROGRAM RUNS CONTINUOUSLY.
PROGRAM AND/OR OPERATOR ARCTION
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.1

NORMAL HALTS

LOC 001502

LOC oolele

LOC 002120

ERRORS

LOC 00ISIM

LOC 001574

LOC 001534

KOl

OMMON HALT.  THIS HALT OCCURS WHENEVER
?HE ROGRAM IS nuﬁ?rxnt UEEH ?NTERQENEION.
THE DATA LIGHTS CONTAIN THE ADDRESS OF
INSTRUCTION THAT GENERATED THE CALL TO THE

COMMON HALT.

END OF ROUTINE HALT. THIS HALT OCCURS AT THE
;no OF A TEST ROUTINE IF SR1S IS SET TO A 1.
0 PROCEED, PRESS CONTINUE. ~PROGRAMS PRGO,

Sggibﬂnno PRG2 USE THE ROUTINE END

PROGRAM END HALT. THIS HALT NORMALLY CCCURS AT
THE END OF PROGRAMS PRGO, PRGI AND UNLESS
THE LOOP PROGRAM OPTION s SET. (SRiO)

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

CONDITIONAL ERROR HALT. THIS CALL WILL
ALWAYS OCCUR, UNLESS SR14 IS SET TO A 1
(SCOPE MODE) AND THE ERROR MRS 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 DRTA FINDS THAT THE EXPECTED
AND THE RECEIVED DRTR DO NOT AGREE. THE LEFT
HALF OF THE DATA LIGHTS CONTRIN THE EXPECTED
8 BIT DATA. THE RIGHT HALF CONTAINS THE
RECEIVED 8 BIT DATA.
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6.2

BeL'QU 1F TNROUCH  HARDWARE OR_SOF TWARE FATLURE: PROGRAM. CONTROL
IS TRANSFERRED TO AN UNEXPECTED AREA BETWEEN bUUOOO'QND 00017s.

000002 RESERVED ARER

000006 ERROR TRAP

000012 RESERVED INSTRUCTION TRAP

000016 DEBUG TRAP

000022 IOT TRAP

000026 _POWER FRIL TRAP

000040 THROUGH 000176  SYSTEM SOFTWARE AND INTERRUPT VECTOR ARER,
EXCEPT FOR KL11 INTERRUPT VECTORS.

TO FIND QUT WHERE THE PROGRAM WARS AT THE TIME THE FRILURE OCCURRED,
PERFORM THE FOLLOWING STEPS:

A. EXAMINE THE CONTENTS OF REGISTER & (RDDRESS 177706).

. RSSNEEREI;EE CONTENTS OF REGISTER & TO THE SR, LORD RDDRRESS,
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 VALLUE.

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 FRILURE IS AN RBNORMAL CONCITION
INDICATING A HARDWARE FARILURE, OR MOST UNLIKELY, A PROGRAM FRILURE.
THIS PROGRAM ASSUMES THAT THE PROCESSOR IS IN OPERATING CONDITION
IN ORDER TQ TEST THE LA30. ANY FURTHER STEPS TQO DIAGNOSE A NON-
RECOVERABLE ERROR ARE NOT WITHIN THE SCOPE OF THIS PROGRAM.

mo O @
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7. MISCELLANEOUS

SR OPTIONS

THE STANDARD SR OPTIONS ARE DESCRIBED HERE.

SR1S - HALT AT_END OF ROUTINE. FOR THESE PROGRAMS CONSISTING
OF A SET OF SEPARATE TEST ROUTINES, SR1S SET TO A 1
CAUSES THE PROGRAM TO HALT UPON COMPLETION OF THE
ROUTINE CURRENTLY BEING EXECUTED. THREE POSSIBLE USES
OF THIS OPTION ARE:

R. TO STEP THROUGH A PROGRAM ONE ROUTINE AT A TIME.

B. WHEN AN UNPREDICTED FAILURE HRS OCCURRED (BLOW
UP, HANG UP), TO ADVANCE_THROUGH THE PROGRAM ONE
ROUTINE AT A'TIME UNTIL THE FAILURE OCCURS. THE
ROUTINE FOLLOWING THE LAST IDENTIFIED ROUTINE WOULD
BE THE FRILING ROUTINE.

C. WHEN_A PROGRAM IS IN EXECUTION, TO DETERMINE HOW
FAR THE PROGRAM HAS PROGRESSED.

SRI4 - SCOPE. THIS OPTION IS USED ONLY BY PRGD. THE OPTION
CAUSES THE PROGRAM TO BYPASS ERROR HALTS. AND TO STAY
IN THE FRILING ROUTINE. THIS OPTION WIL( NOT BECOME
ACTIVE UNTIL AN ERROR OCCURS. SRI4 MUST BE ON BEFORE
: THE ERROR OCCURS, OR AT LEAST IT MUST BE SET BEFORE
PRESSING CONTINUE AFTER AN ERROR HALT.

=3
—
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506
£07
c08 ERLC res
ggg . (7.1 CONT'D)
gx Ve, SR13 - INHIBIT ITERATION COUNT. THIS OPTION IS USED BY PRGO,
1 SARreL PRG1, AND PRG3. THESE PROGRAMS CONSIST OF -A SET OF
513 ROUTINES EACH OF WHICH SPECIFIES THE NUMBER OF TIMES
514 A TEST IS TO BE PERFORMED BY MEANS OF AN ITERATION COUNT.
18 SETTING SR13 TO A 1| CAUSES THE PROGRAM TO DISREGARD
S1k THE ITERATION COUNT AND PERFORM THE TEST ONLY ONCE FOR
§f§ EACH ROUTINE. TWO POSSIBLE USES OF THIS OPTION ARE:
o
13 A. QUICK PRSS. THE USER MAY ELECT TO RUN THROUGH A
£20 PROGRAM QUICKLY TO FIND OUT IF ANY FAILURES SHOW
€21 IMMEDIATELY. R SUCCESSFUL QUICK PRSS HOWEVER, DOES
S22 NOT GUARANTEE THAT THE SAME PROGRAM WILL RUN ERROR-
gga FREE WHEN PERFORMING A NORMAL ITERATION PASS.
< &gwg mwmrm.mmmm%m-
ETECTED A SOLID FAILURE, THE ERROR WILL BE REPORTED
527 MANY TIMES. TO GO ON TO THE NEXT ROUTINE, THE USER
3 CAN énulaxr ITERATION. ;T WILL BE NECESSARY TO
CAUSE THE PROGRAM TO STOP AT THE END OF THE ROUTINE
£30 BY SETTING SRIS TO A 1. OTHERWISE THE PROGRAM
§§é WOULD -QUICKLY RUN THROUGH THE NEXT ROUTINE(S) ALSO.
£33 SR10 - LOOP PROGRAM. THIS OPTZON IS USED BY PROGRAMS
g PRGO,PRG1, AND PRGY. S&TTING SRIO TO A 1
35 CAUSES THE PROGRAM TO R®PEAT ITSELF LUPON COMPLETION,
ggg . ) INSTERD OF STOPPING AT PROGRAM END HALT.
£38 SR - SELECT ROUTINE. THIS OPTION IS USED BY PROGRAMS
£39 , ' PRGO, PRG! AND PRGY. THE USER MAY ELECT TO RUN ¥
§50 ONLY ONE SPECIFIC ROUTINE BY SETTING SR9 TO A 1, AND
g41 SRE THROUGH SRO TO THE NUMBER OF THE DESIRED ROUTINE.
E42 REFER TO THE INDIVIDUAL PROGRAM DESCRIPTION IN SECTION
gqa 8 TO OBTAIN THE ROUTINE NUMBER. THE ROUTINE NUMBER
¥ SELECTED MUST BE A VALID NUMBER, OR AN ERROR HALT WILL
Z<2 OCCUR. THE SELECT ROUTINE OPTION WILL BE HONORED BY
- THE PROGRAM UPON COMPLETION OF THE CURRENT ROUTINE, OR
g:g UPON STARTING THE PROGRAM.
Z-2 SR8 - DISABLE STALL MODE AND RUN FULL SPEED. USED BY PRO-
gsa GRAM PRG10. THIS PROGRAM OPERATES NORMALLY IN
£X] STALL MODE (TESTS OR EXERCISES ARE NOT FULL
£Z2 SPEED, BUT RANDOM DURATION DELAYS ARE INTRODUCED).

NO1

SETTING SR8 TO A | CAUSE THE PROGRAM TO PERFORM THEIR

=%
£5% TESTS AT FULL SPEED.
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8.1

BO2

TESTING LCI1 AT NON-STANDARD RDDRESSES AND/OR VECTORS

THIS PROGRAM CAN TEST A LC11 RSSIGNED TO NON-STANDARD
ADCRESSES AND VECTORS PRQVIDED THESE ADORESSES ARE PROVIDED
TO THE PROGRAM RS FOLLOWS:

TR STER R, PR o e rouur

LOCATION  FROM STANDARD  TO NON-STANDARD

001306 177560 RECEIVER CSR _ADDRESS
001310 177562 RECEIVER BUFFER RDDRESS
goi3le - 177564 TRANSMITTER CSR ADDRESS
g013i4 177566 TRANSMITTER SBUFFER RDDRESS
001313 000030 RECEIVER VECTOR RDDRESS
0013e 000200 RECEIVER PRIORITY LEVEL
Q01322 0COoQeM TRANSMITTER VECTOR ACORESS
001324 000200 TRANSMITTER PRIORITY LEVEL

8. PROCEED TC USE PROGRAM, OR

DESCRIPTION

6 o G Gm 2 o

NOTE: THIE 8XT KRS gRIGéNRBLY HRITT N TQ EESCRISE TELETYPE.
g ESNSH& INTERPRET READER/KYBD AS RECEIVER AND FUNCH

PRGO PROGRAM DESCRIPTION

- ——— - -

PRGC TESTS THE INPUT AND OUTPUT LOGIC IN ONE PROGRRM.

RTNC TE§;8U98¥EITY TQ REFERENCE THE RERDER-/KYBD STATUS WORD ¢

RTNL Tg%;gu kﬂgY TO REFERENCE THE RERDER/KYBD BUFFER (TK3!

RTNE TESTS RBILITYITO REFERENCE THE PRINTER/PUNCH STRTUS WORD (TPS)

WITHOUT TRAPPING
RTN3 “§§H8URBILITY TO REFERENCE THE PRINTER/PUNCH BUFFER (TP®)

e SRR AT SR SRR BB e mermcrion

(8.1 CONT*D)

RTN TEE R?Hh TY TQ CLERR THE PUNCH i? B&E
RTN2S CKS PUNCH D 8IT CAN BE CLERRED WITH RESET INSTRUCTION.
RTN30  TESTS THAT RESET SETS THE PUNCH RERDY BIT, AND THRT THE

RERDY BIT CAN BE RERD RELIRBLY.
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RIN31  TESTS THAT PUNCH READY IS CLEARED BY LORDING THE PUNCH BUFFER.

803

610 RTN32  TESTS THAT BYTE LORDING PUNCH BUFFERsI DOES NOT CLERR T
Bl PUNCH READT 6]

gg RTNG3  CHECKS ?grﬂ HE PUNCH SECOMES RERDY NO LATER THAN 200 MSECS
814 RTNGY  CHECKS PUNCH READY BIT CAN CAUSE INTERRUPT. IF THE INTERRUET
615 fe CERVIFED. TT MILL HAVE QCCURRED AT THE CORRECT VECTOR_ -
33 RTN3S TESTS THAT #uugn T CAUSE AN INTERRLUPT WHEN THE
£i7 PEOLESSOR 16 RY A ERICRITT AS THE REGOER: & INTERRLET EEoUEET
213 ATNGE  TESTE'THAT PUNCH READY CAUSES AN INTERRUPT WHEN THE PROCESSOR
53 15 AT PRIORITY ONE LEVEL LGHER THAN THE PLNCH INTERRUFT

£53 RTNYO  CHECKS THAT PUNCH READY CAUSES AN INTERRUPT IMMEDIATELY LPON
£33 LOWERING PROCESSOR PRIORITY 10 O.

£5y

535

5t i

522 8.2 PRG! PROGRAM DESCRIPTION

659

630 PRG! EXERCISES THE PRINTER FUNCTIONS. VERIFICATION OF PRINTER

631 OPERATION 15 PERFORMED VISUALLY BY USER. THE PROGRAM CONTAINS

3 29 ROUTINES NUMBERED FROM 00 TO 34(8).

624 RTNG  CARRIAGE RETURN TEST. CHECKS THAT CARRIAGE CAN CORRECTLY

£35 | RETURN TO PRINT POSITION O FROM EVERY OTHER PRINT POSITION.
£ VISUAL DISPLAY IS A WEDGE.

£38

639 RTN!  RIGHT MARGIN TEST. THIS ROUTINE VERIFIES THAT THE RIGHT

243 MARGIN 15 CORRECTLY SET FOR 80 PRINT POSITIONS. THE TEST

E41 TVPES 83 CHARACTERS. IF THE RIGHT MRRGIN 1S CORRECTLY SET,

b4 YBED LINE SHOULD LOOK RS FOLLOWS:

53 3 R ININT S SO R WA NG WU WO SPRUEE ST SE WU ISrn” S Newer”
E46 RTNZ  SPACE TEST. CHECKS RBILITY OF THE LA30 T0 spncs CORRECTLY.
£43 TEST FIRST PRINTS REVERSE SLA §re,rfs ()TN ALTERNATE

£4g e THEN ERGM POSTTION & ¥5 EacH

£43 ERINT POSITION AND BRINTE A Srash 1) 3he  TuegoLT SHSULD
£ LOOK RS FOLLOWS: -
5;; NN ININININININININININANSNINNNINININININANINNNNNANNANNETC
3
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RTN3

RTNY

(8.2 CONT'D)

RTINS
RTNG
RTN?
RTNIO
RTNL]
RTNL
RN
RTN!IY

D02

LI:E FEEg 'gsgnngesrs roE ngébérv T? cogaegThv gggrgng'n .
tén5§c§ RFORMED ?E“* ? népEEa“SE o?ngo LINE géruesu
PRIN POS ON O AND PRINT POSITION 80.

spncg “TEST. CHECKS naerrv OF THE DISPLAY TO SPACE TO
POSITIONS 1 TO THE FIRST LINE TYPED MARKS THE TAB

POSITIONS. _SUBSEQUENT LINES INCREMENT BY ONE SPACE
EACH.  THE TYPEQUT LOOKS AS FOLLOWS:

7 / / / / /7 / /

4 / F 4
/ / /.‘ Y / / / i
/ / o / s sl lF 28
/ S/ F = / / "/‘ g F 4
/ / / / /S / / F
TYPES LINE OF CHARACTERS ABC
TYPES LINE OF CHARACTERS DEF
TYPES LINE OF CHRARACTERS GHI
TYPES LINE OF CHARACTERS JKL
TYPES LINE OF CHARACTERS MNO
TYPES LI“E QF CHARACTERS PGR
TYPES LINE OF CHARACTERS STU
TYPES LINE OF CHARACTERS VWX
TYPES LINE OF CHRRACTERS YZ0
TYPES LINE OF CHARACTERS 123
TYPES LINE OF CHARACTERS 456
TYPES LINE OF CHARACTERS 783
TYPES LINE OF CHARACTERS "»
TYPES LINE OF CHARACTERS $%3
TYPES LINE OF CHRRACTERS '()
TYPES LINE OF CHRARACTERS #+,
TYPES LINE OF CHARACTERS ~-.~/
TYPES LINE OF CHARARCTERS ::¢
TYPES LINE OF CHARACTERS =37
TYPES LINE OF CHARACTERS 3\
TYPES LINE OF CHRARACTERS 1t AND LEFT ARROMW
TYPES 2 LINES OF ALL CHARACTERS. FIRST LINE IS TYPED AT
FULL SPEED, SECOND LINE IS TYPED WITH RANDOM STALLS. .
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8.3 PRG2 PROGRAM DESCRIPTION

FRGS %% USED TO TEST THE bﬂ3? KEYBORRD THE PROGRAM CONTRINS
3 ROUTINES NUMBERED FROM 0O TO

RTNO TESTS THAT LC1l CONTROL RESPONDS WHEN USER DEPRESSES
A KEYBORRD KEY.

RTN!  ECHMO TEST. THE TEST ECHOES ONTO THE TELEPRINTER THE CHARACTER
RECEIVED FROM THE KEYBOARD. WHEN THE TEST SENSES A RUBCUT
CHARACTER THE TEST IS ENDED. THE TEST ENABLES THE USER TO
DETERMINE IF ALL PRINTABLE CODES CAN BE SUCCESSFULLY ssnr
TO THE LC11 CONTROL. THE FOLLOWING SECTIONS (8.3 .2.2)
DESCRIBE HOH THIS ROUTINE SHOULD BE USED To TEST rHt
SPECIAL CHARACTERS.

RTNE QCT EQUIVR#ENT TEST. THE OCTAL EQUIVALENT OF ANY CHARACTER
RECEIVED BY THE CONTROL IS TYPED. SENSING A RUBOUT ENDS THE
TEST. THIS TEST ENABLES THE USER TO gEgERHINE THAT ALL CODES
INCLUDING NON-PRINTR3LE CONTROL CODE € BEING CORRECTLY
SENT TO THE LC1l CONTROL.

8.4 PRGS PROGRAM DESCRIPTION

PRG3 IS R_PRINTER EXERCISER DESIGNED AS AN RID IN MAKING LA3C
ADJUSTMENTS. THE PROGRAM PERMITS THE USER TO TYPE IN FIVE TEST CHARACTERS
AND ONE FINAL CHARACTER THAT SIGNIFIES WHETHER FULL SPEED OR STALL
QPERATION IS DESIRED. THE PROGRAM THEN TYPES LINES CONTRINING THE
FIVE SELECTED CHARACTERS. HHEN THE USER WISHES TO CHANGE THE T
CHARACTERS SR1S IS SET TO A 1. THE PROGRAM TERMINATES TYPING THE LINE
BEFORE ACCEPTING NEW DATA.

8.5 PRGH PROGRRH DESCRIPTION

PRGI1 IS USED RS AN AID IN ADJUSTING THE TRANSMITTER CLOCK WITH
THE RID OF A SCOPE. THE PROGRAM PERFORMS THE FOLLOWING SEQUENCE:

R. LORD TRANSMITTER SUFFER WITH ASCII CODE IN SR LEFT.
g. EEL?S 2¥EEEE OF MILLISECONDS SET IN SR RIGHT.
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zgg 8.8 PRGS PROGRAM DESCRIPTION

760

761 PRGS IS USED AS AN AID IN ADJUSTING THE RECEIVER CLOCK,

16 A SCOPE IS REQUIRED. THE PROGRAM PERFORMS THE FOLLCWING SEQUENCE:
764 A. SET PUNCH nnlnrsnn~c§

785 8. LOAD PUNCH BUFFER WITH CODE IN SR LEFT.

765 C. DELAY NUMBER OF MILLISECONDS SET IN SR RIGHT.

767 D. MOVE CONTENTS OF READ BUFFER TO REGISTER O.

768 g Issus RESET INSTRUCTIONS TO “FIX™ READ BUFFER conrsnrs IN
783 RIGH HRLF OF DATA LIGHTS.

33? F. GO TO STEP A.

{(

772 8.7 PRG6 PROGRAM DESCRIPTION

223 R S

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

oo B LOEN RENCER DOME BT SETSCCcOMPARE EODE IN SR LEFT WITH DATA
5 O R REERER oMk Rl FE 1R NG CARE :
;gg D. WAIT FOR PUNCH DONE BIT TO SET AND GO TO STEP B.

785

?99 8.8 PRG7 PROGRAM DESCRIPTION

;ge L Y o P A A

7e3 USING THE PUNCH MAINTENANCE BIT FEQTURE PRGIH USES THE SPECIAL
790 INARY COUNT PATTERN TO CHECK ABILITY OF CONTROL TO OUTFUT
;gé_ RECIEVE DATA. THE PROGRAM PERFORMS THE OLLOWING STEPS:

743 A. INITIALIZE BINARY COUNT Pnrrsan

754 SET PUNCH MAINT

8 NANC
C. LORD PUNCH BUFFER WI EH SINARY .COUNT CHARACTER.
796 D. WHEN READER DONE BIT SETS. COMPARE BINARY CHARACTER WITH DATA
IN READ BUFFER. HALT IF NOT SAME.
E. WRIT FOR PUNAH DONE BIT TO SET AND GO TO STEP C
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GO2

PROGRAM 10 DESCRIPTION

ettt ttbberte

THE PURPQSE OF THIS TEST WAS TO VERIFY THAT THE VTO6 MEMORY MRS
ROLL-UP CAPABILITIES.THE TEST FUNCTIONS AS FOLLOWS:

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

THIS PROCEDURE RUNS CONTINUOUSLY. IF SWITCH 15 IS HELD UP
MOMENTARILY THE ASCII CODE FOR THE CHARACTER IS INCREMENTED
8Y ONE. BY UTILIZING SWITCH 1S IN THIS MANNER, PROGRAM 10 CAN

TEST THE ROLL-UP CAPIBILITYOF ALL CHARACTERS.

PROGRAM 11 DESCRIPITION

o om

SEE SECTION 4.11 USER PROCEDURE
PROGRAM 12 DESCRIPITION

L T L

SEE SECTION 4.12 USER PROCEDURE
FROGRAM 13 DESCRIPTION

o o o  0m n

SEE SECTION 4.13 USER PROCEDURE
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:KL11 TESTS FOR THE LA30 TERMINAL
;COPYRIGHT 1971, DIGITAL EQUIPMENT CORP.,

PRGO- COMBINED INPUT-OQUTPUT LOGIC TESTS.

:PRG1- DISPLAY TEST.

iPRG2- KEYBOARD TEST.

; PRG3- PRINTER EXERgé?

; PRG4- PUNCH CLOCK USTMENT ROUTINE.

; PRGS- READER CLOCK RDJUSTHENT ROUTINE.

i PRGE- HQINTE E SINGLE CHARACTER DATA TEST.
i PRG7- MAINT NQNC HOD SPECIAL BINARY COUNT PATTERN DATA TEST.
iPRG10- ROLE-UP T

1PRG11- NON-PRINTING CHARACTER TEST

:PRG12- WORST CASE NOISE

;PRG13- LAST CHARACTER VISIBILITY TEST

STQhDRRD SR SWITCH OPTIONS (SWITCH SET TO A 1 )
SR 1S - HALT AT END OF ROUTINE.

MAYNARD, MASS.

:SR 14 - SCOPE.
1SR 11 - INHIBIT ITERRTION
:SR 10 - LOOP PROGRA

;SR 9 - SELECT ROUTINE
:SR 8 - DISABLE STALL MODE AND RUN FULL SPEED.
SSSE THROUGH SR O - NUMBER OF ROUTINE TO BE SELECTED.

.=0
HALT s UNASSIGNED TRAP
MACHER: 42 :SP OVERFLOW, BUS ERROR TRAP

e :RESERVED . INSTRUCTION TRAP
4P : TRACE TRAP

HALT

.42 ;TRAP TO CALL I0X

HALT

42 :POMER FRIL TRAP

HALT

EMTINT :EMT TRAP

PRTY?

TRPINT ;TRAP TRAP. SIMILAR TO EMT
PRTY?

REPT 200

HQLT : TRAFPED TO PREVIOUS ADDRESS.
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879

830 :EQUATE STATEMENTS

831 177570 SR=177570

832 177776 CC=177776

833 17772 PSW=177778

8 000240 NOP=240

83g 000000 OPEN=

R S, LS I,

888 838333 5 =3§T13 51nn151§ sRINT EN%T%H SEFINITION

833 010 NTRCSW=BIT!2 : INHIBIT TRACE SWITCH DEFINITION
30 ) NITRSW=BITI! + INHIBIT ITERATION SWITCH DEFINITION
3] 020 LPRGSW=BIT10 :LOOP PROGRAM SWITCH DEFINITION
832 001000 SRTSW=BITY +SELECT ROUTINE SWITCH DEFINITION

833 0004 BYPMAN=BI T8 :BYPASS MANUAL INTERVENTION DEFINITION.

834 1000 MANURL=BITIS

23z 100009 BIT15=100000

858 040000 BIT14=40000

8e7 020000 BIT13=20000

899 01 BIT12=10000

33 004000 BITII=4000

S00 002000 BIT10=2000

901 001000 BIT9=1000

a02 000400 BIT8=400

303 000280 BIT7=200

304 000100 BITe=100

308 000040 BITS=40

308 000020 BIT4=20

907 000010 BIT3=10

308 000004 BIT2=4

303 000002 BITI=

g10 000000 BITO=

311 000001 R1=%1

312 000002 R2=%2 » -

913 005726 POPSP=5726 ;POP THE STACK. SAME AS TST (B)+
314 022826 POPSP2=022626 :POP STACK TWICE. SAME AS CMP (B)+,(B)+
815 000340 PRTY7=340 :PRIORITY LEVEL DEFINITIONS

91k 0300 PRTY®=300

317 000240 PRTYS=240

S18 PRTY4=200

319 000140 PRTY3=140

920 000100 PRTY2=100

321 000040 PRTY1=40

92 . 000000 PRTY0=0

%23 104000 TYPE=EMT+0

=Ia 104001 TYPES=EMT+]

g28 104002 STALL=EMT+2

926 104003 ERROR=EMT+3

927 104004 DATCHK=EMT+4

928 104005 CHALT=EMT+5

329 104006 STRORV=EMT+6

830 104007 STPCHV=EMT+7?

§3] 104010 EHALT=ENT+10

332 104011 SRESET=EMT+11

§33 104012 CHAIN=EMT+12

334 104013 CK33=EMT+13
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0014le

CK3S=EMT+14

TYPLNI=EMT+16
DATHLT=EMT+17
SAVREG=EMT+20
RSTREG=EMT+§%

ELAY=TRAP+
BELL-OO?
COCK =Bt Ockas
THE RN
SLKBB=BLOCKA+123
BLOCK2=BLOCKR+1 14
BLK2=BLOCKA+125

LOCKC=BLOCKR+224
LKCC=BLOCKA+235

.=200
JMP

START
.=.+1100
SPBOT: O
TKS: 177560
TKB: 177562
TPS: 1775¢eM
TPB: 177566
TKVTR: &0
TKLVL: PRTYY
TPVTR: B4
TPLVL: PRTYM
TTYTYP: 0Ol
PRGNUM: OPEN
KSTART: OPEN
CURTST: OPEN
RTNNO: OPEN
NXTST: OPEN
ICTR: OPEN
SCOPTR: OPEN
PRGID: OPEN
PRGTAB: PRGO
PRGI
PRG2
PRG3
PRG4
PRGS
PRGB
PRG?7
PRGLO
PRGL]
PRGI12
PRGI13

JO2

:G0_TO START OF PROGRAM.
:GET CODE OUT OF VECTOR AREA
;80TTOM_OF STACK
:LSR CSR
LSR BUFFER
:[SP CSR
:[SP BUFFER
:LSR INTERRUPT VECTOR
:LSR PRIORITY LEVEL
:LSP INTERRUPT VECTOR
:LSP PRIORITY LEVEL
:LA30 = KSR3S
:CONTRINS CURRENT PROGRAM®
: CURRENT PROGRAM START ADDRESS.
:CONTAINS ADDR OF CURRENT TEST.
;CONTAINS CURRENT TEST 4.
:CONTAINS ADDR OF NEXT TEST.
:CONTAINS CURRENT ITERATION COUNT
: CONTRINS CURRENT SCOPE POINTER.
: CONTRINS PROGRAM INDICATORS
:PRGO START ADDRESS
tPRGL START ADDRESS
:PRG2 START ADDRESS
'PRG3 START ADDRESS
'PRGY START ADDRESS
:PRGS START ADDRESS
!PRGE START ADDRESS
'PRGZ START ADDRESS
:PRG10 START ADDRESS
I NON PRINTING CHAR TEST
:WORST CAS
:LAST CHAR VISIBILITY
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EMTTRB: TYP
TYPS

STAL
ERR
DTCHK
CHLT
STLSRV
STLSPV
EMLT
SRSETT
CHRINN
CHK33
CHK3S
CHK330
TYPL3
DTHLT
SAYRG
RSTRG
CKASR
: DLY
QPEN
OPEN
OPEN
OPEN
OPEN
OPEN
OPEN
QPEN
OPEN
OPEN

KO2

;POINTER TO TYPEOUT ROUTI

:POINTER TO CHAINED MESSAGES_ROUTINE
:POINTER TO RANDOM STALL ROUTINE
:POINTER TO ERROR ROUTINE

; COMMON HALT

;POINTER TO ERROR HALT ROUTINE.

; CHARACTER COUNT
;HOLDS ONE CHARACTER FROM READER.
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00147Y
1476
1502

. 001504

001506
001S10

001530
001534

001536

a27(732)

011600

126767
001403
016700
000000

000002

13-MAY=7& 13:28 PAGE 24
;COMMON HALT ROUTINE
SHLT: MOV 376, %0 :DEVELOP ADDRESS OF CALLER.
000002 sue 82, %0 :
:HALT. ADDRESS OF CALL INSTRUCTION
1 :IN DATA LIGHTS.
UNCONDITIONRL ERROR HALT ROUTINE,
EHL MOV 9%b, %0 DEVELOP ADDRESS OF CALLER.
000002 v 3 SUB 82, %0
HALT HALT. ADDR OF ERROR CALL
RTI : IN DATA LIGHTS.
-DATA CHECK ROUTINE.
177726 177725 OTCHK: C(MPB  CRBUF,CRBUF+1  ;COMPARE EXPECTED AND RECEIVED
BEQ DTCHKA :CHARS. BRANCH IF SAME.
177718 DTHLT: MOV CRBUF , %0 :MOVE S/B AND WAS CHARS TO RO.
HALT :DATA ERROR HALT. GOOD CHAR IN
+DATA LIGHTS LEFT. BAD CHAR IN DATA
DTCHKA: RTI s LIGHTS RIGHT. EXIT.
conoxrronnL ERROR HALT.
040000 176022 ERR BIT COPSW, SR : CHECK SCOPE SWITCH.
BEQ ERRR *BRANCH IF NO SCOPE DESIRED.
177572 TST PRGID :SCOPING WANTED. FIRST ERROR?
BPL ERRA :NO SCOPE IF FIRST ERROR.
RTI :SCOPE EXIT.
100000 177560 ERRA: BIS #BIT15,PRGID  ;SET ERROR Inorcnron
MOV a%b, %0’ :DEVELOP CALLER'S ADDRESS.
000002 SUB 82, %0 liac s
HALT ;ERROR HALT. YT Cab ey
RTI tEXIT. $ e
ROUTINE END HALT SUBROUTINE. 3
175764 SHALT: TST SR :CHECK HALT SWITCH. PR oTo S
BPL SHLTA :BRANCH IF NO HALT DESIRED. P ol
177524 MOVB  RTNNO,%0 :CURRENT TEST # T0 RO.
HALT :ROUTINE END HALT.
SHLTA: RTS %7 SEXIT.

iy 8o
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1053

1054 001616 012706
= B o
5 g B
1058 001640 016700
1059 001644 042700
1060 001 020027

‘002 000002
002062 (Qeckbek
02 002064 004787
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001304
176150

177760
000014

177460
177436

- 001350
177424

000314
000204
001000

000246

175626
177600
177364

000222

177777

177342
0400Co
177777
177312

100000
004000

177264

177510

176150

177430

175642

177346

175554

177320

177304
175820

START:

INCPRG:

CRTA:

-SRSET:
GETRDY:

GTRDYR:
GTRDYB:

GTRDYC:

GTRDYD:
INCRTN:
CHRINN:

CHNR:

CHNAR:

MOV

MO2

OSPBOT “b
Q?NMQCHER

SR, %0
11#7750 %0

cntn

/0 PRGNUM
aPRGTRB(D)
KSTART, NXTST
CLERN

%7 .FORKD
c¥kTsu SR

%7,GOTST
CHAB

sn %0
#177600, %0
RTNNO, %0
GTRDYD
%7,GOTST

GETRDY
#-1,NXTST
TROYA

GETRDY
PRGID

CHNR
SSCOPSN SR

#-1,SCOPTR
CHNA

JSCOPTR, a%b

$B8IT1S, PRGID
#NITRSK, SR
CHNAR

ICTR

CHNAR

47,SHALT

;SET BOTTOM OF SP STACK.

; CSR) _TO RO

:LIMIT (SR) TO BITS 3-0
:COMPARE (SR) TO PROGRAM LIMIT
:VALID PROGRAM NUMBER?

iNO, INCORRECT PRG NUMBER
:START OVER.

; SAVE PROGRAM NUMBER AT PRGNUM

s ROX2

;GO_TO SELECTED PROGRAM.

sSET SR _OPTIONS DESIRED

:ADDR_ OF IST ROUTINE TO NXTST
;GO CLEAN U

s ROLL FORNRRD TO "NEXT" ROUTINE.
sCHECK FOR SELECT ROUTINE SN%TC
:BRANCH IF SELECT ROUTINE SWITCH IS SET.
:GO RUN CURRENT ROUTINE.

iNO_GO. MANUAL RTN BYPASSED.

:(SR) T0 RO

sMASK UNDESIRED BITS

: COMPARE RTNNO_TO (RO)

sBRANCH IF ROUTINE NOT FOUND YET.

;GO RUN ROUTINE.

iNO GO. MANUAL RTN SELECTED BYPASSED.

;NO. CHECK FOR LAST ROUTINE.
LRST ROUTINE?

S ER IECERRECT ROUTINE SELECTEC.
:TEST ERROR BIT IN PRGID.

sBRANCH IF ERROR BIT NOT SET.
:ERROR BIT SET. CHECK FOR SCOPE OPTION.
:SCOPE SWITCH SET IN SR?

:YES, CHECK SCOPE ENTRY POINTER
sBRANCH IF SCOPE ENTRY IS -1.
:SET_UP T0 GO SCOPING

:G0_TQ SCOPE ENTRY.

;CLEAR ERROR BIT IN PRGID.

s TEST _INHIBIT ITERATION SWITCH
IgHIBIT ITERATION?

s COUNT 0?

sNO. RETURN TQ TEST ROUTINE
:POP STACK TWICE

:G0 HALT IF HALT SWITCH IS SET
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i
032767

13-MAY-75
..?h

N
032767  0CP1000

y77777
002000

177210
177202
177200
177202

177170
177166
177152

177777
000001

177130
000400

177104

001304
177440

000002
000090
000022

177001
001400
000000

000002
000000
000000

175472
177232

175452
" PRGEND:

175546

CHNB:

FORWD:

FORWDA:
FORWDB:

GOTST:

GOTSTA:

CLERAN: .

EMTINT:

EMTA:

TRPINT:

13:28 PRAGE 26

NO2.

#SRTSW, SR

#LPRGSW, SR
GETRDY

CHNB

NXTST, %S
(5)+, RTNNO
(5)+ NXTST
PRGID
FORKDB
(5)+, ICTR
(5)+,SCOPTR
/g ,CURTST

0-1 SCOPTR
1, ICTR
Fokuon
RTNNO
GOTSTA
#BYPMAN, SR
corsrn

JCURTST
#6, MACHER
PSI

#SPBOT, %6

GTRDYA
%6, ~-(6)
82, 946
k), 3%
6, k22
Enrh

Q%
#177001 9%

* $EMTTAB, a%6

3(6), a6

36, -(B)
82, 946

g(G) 38

TRPA
=2

; CHECK SELECT ROUTINE SWITCH
sSELECT ROUTINE SWITCH SET?

N

LSST 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 SCOPE AND I COUNT
; PARAMETERS. ERRNCH IF NOT.

sGET ITERATION COUN

sGET SCOPE LOOP ENTRY POINTER.

;ADDR OF NOW CURRENT TEST TO CURTST.
sEXIT FORWD SUBROUTINE.

:FORCE "NQ SCOPE™

sFORCE I COUNT OF 1

; CHECK FOR MANUAL RTN.
sBRANCH IF NOT MANUAL RTN.
ngnusb R}N BYPASS IT?
:BYPASS MANUAL ROUTINE.

;GO RUN TEST.
:RESET MACHER TRAP.

;SET UP BOTTOM OF STRCK.

;GET SAVED PC.
DECREMENT PC BY 2.

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

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

;GO _TO EMT ROUTINE.
sGET SAVED PC.
DECREHENT PC BY 2. >

;CHECK_THAT EMT
;IS WITHIN LIMITS,
:TRAP CALL NOT IN LIMIT.
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177001
i3

176736
000002
000Qa!

C03Cid0

176720

176702

176702

13:288 PRGE 27

TRPR: RO
81

CHK33: EST
R0

CHK330: R;g

CHK3S: C

<
CKRSR: 3
8

.SAVE REGS O T0
:+ MOV

&AVRS
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
RTI

SVRPC: OPEN
SVRPSW: OPEN

;RESTORE REGS 0

RSTRG: MOV

MOV

]
RSTPC: OPEN
RSTPSW: OPEN

BO3

RIS

a1§’oox ik

lTRPTﬂB PR

. (5),3%b
B+

TTETYP

82, 3%8

ilsTT\TﬁP

82,378

88173, TTYTYE
.44

8l,ICTR

4 SUBROUTINE.

(8)+,SVRPC
k6)+ SVRPSUW
-18)

'3 -(8)
%“e,~(B)

%y, =(6)

%0’ ()
SVRPSU, - (&)
SVRPC.-(8)

TO 4 SUBROUTINE.

(6)+,RSTPC
(s,+ "RSTPSW
(E)+, 40
(B)+,%

(B)+, 42
()43

) %

RSTPU, - (&)
RSTPC, = (B)

s TRAP ARG X 2.
sREMOVE 7 M38.
s FORM TRQP RTN ACOR.

GO TO TRAP ROUTINE.
;CHECK FOR 33.
BRGNCH IF NOT 33.
EEITO EXIT POINTER

:CHECK FOR 35,
18RANCH_IF MOT 35.
EEITO EXIT POINTER

;CHECK FOR ASR TTY.
BRﬂNCH IF NOT RSR.

POP S?QCK TNIC%
;FORCE 1 COUNT T0 A
:CHRIN TO BYPASS ROUTINE.
:SAVE PC AND PSK.

+SAVE REGS 0 - §
STRCK.

{RESTORE PC AND PSMK.

{EXIT.

:SAVE PC AND PSK.

;RESTORE REGS 0 - &
iFROM STACK.

:RESTORE PC AND PSW.
(EXIT
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d2L2RS.PLL :

{ROUTINE TO FETCH A CHARACTER

§§§§§§ 8%%,97 8888{8 990302 ARERD: MOV 8200.,88CTR  ;SET UP DFLAY COUNT. sesess
ooaésa 1 iy

%Fga._

1a 8524 ARDA: TSTB 3Tk :CHECK DONE BIT.

1208 00407 8MI ARDE BRANCH IF DONE.

iggé 1 ?ELAY :DELAY 1 MILLISECOND.

1203 002570 DO0S36”7 000258 EC BRCTR

1510 e °8£37 N ARDA anu H zr Téng

1211 76 108401 HALT RRO SEONSE non nsnosa

1212 002600 0007 3R nasno

1213 002602 000207 ARDB: RTS ; zr

i ——— gmmﬁﬁwm*w%wm@wwwww%ammma
V| , / ( + *

1512 805602 Deecie oooons RBD e SET U BT

1217 002616 016701 178474 MOV TRVTR. %1

1513 002622 012721 000000 STPRA: MOV 80PEN. (1)+ +SET vscroa noonsss

1219 002e26 016721 176466 e nov TKLVL, (1)+ :SET PRIORITY

1220 002632 RTI % § IT

1221 .ROUTINE T SET LSP INTERRUPT VEATOR AND PRIORITY

1832 + 017667 000000 000012 STLSPV: MOV~ dJ(6),STPPA*2  ;MOVE VECTOR ADOR TO STPPAs2

1223 002642 082718 ADD 82,3%6 :SET UP EXIT

1224 002646 016701 176450 MOV TEUTR, %1

1225 003€52 012721 000000 STPPA: MOV S0PEN. (1)+ +SET VECTOR ADDRESS.

1226 002eSe (Qlbrel 178442 nov TPLVL. (1)+ :SET PRIORITY

1227 002682 000002 RTI EXIT.

1228 -ROUTINE TO ISSUE RESET.

1229 002664 012700 0S252% SRSETT: MOV 852525, %0 :DATA TO RO.

1230 79 Q08100 con 0 .COHPL%HQNT (RO,

131 00%<72 010067 177770 %0, SRSETT+2 : (RO) TO SRSETT+Z.

1232 C_es76 000005 RESET :ISSUE RESET. (RO) IS

1233 002700 000002 RTI :DISPLAYED. EXIT.

1234 anuoon NUMBER cen:nnron ROUTINE EXITS WITH NUMBER IN REGISTER O.

1235 002702 Q18700 000042 ANGEN: MOV , %0

123 002706 00100 ROL -n

1237 002710 006100 ROL %0

1238 002712 066700 000034 ADD RP2, %0

1239 002716 010067 000C2e MOV %0, AP1

1240 002722 006100 ROL %0’

1241 002724 008100 - ROL %0

1242 002726 066700 000020 ADD RP2, %0

1243 002732 005188 ROL %0

1248 002734 006l ROL %0

1245 00273 (0100687 000010 MOV %0, RP2

124€ 002742 01£700 000002 MOV npl %0

1247 002746 000207 RTS +EXIT. NUMBER IN RO

124¢ 002750 001232 RP1: 1233

1245 002782 007ez2 RPZ: 7822
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DILOAC.PLL
ieso 0027SH 103003 SREAD: srnggg ssr READER VECTOR
BEE D W R B e R
1 e 18762 17771 MOV nx, 7 .BRCTR ELAY APPROX. 400 MSECS.
iaﬁgg 002774 005387 DEC s
- {
1358 88%8;§ 176300 EES asz ;CLEAR LSR] ENABLE.
1257 003006 104010 EHALT NG RESPONSE HALT.
1S§g 88381 000761 ER BREAD : TRY AGAIN.
1 12 117767 178272 178432 BREADA: MOVB arxa CRBUF :CHAR READ TO CRBUF.
1260 003020 060207 . RTS 'EXIT SUBROUTINE.
1261 003022 00S077 178280 BREADB: CLR arxs CLEQR LSR INTERRUPT ENABLE.
zggg 003026 105777 176235y IST8  JTKS +TEST FOR DONE.
1 003032 600003 BPL BREADC amncn{ DONE NO ;
1264 003038 012716 003012 MOV 8BRERDA, 376 i MODIEY INTERRUPT exx 70 BREADA.
1285 003040 000002 RTI EXIT INTERRUP
1266 00304 000000 SREADC: HALT HﬂLT DONE axr nor SET AFTER INTERRUPT.
1267 003044 012716 002754 MOV $BREAD, 36 :SET UP TO RETR
*asg 883822 002 nr (EXIT xnrsnaupr
126 » : BRCTR
1220 suanourzns 10 ourpur ASCII MESSAGE ON TELETYPE PRINTER.
127 gggggz 01 e MOV 3%6, %0 +GET Aoonsss THAT CONTAINS MESSAGE ADDRESS.
12 : 1€ 000002 A0 " #2376 +SET UP EXIT.
1273 003Cs2 011000 MOV a/b %0 noonzss 3 nessncs 70 RO.
1274 003064 112067 000104 TYPA: MOVB (0)+, TYPDAT CHARACT .
1275 003070 122767 000I1CD 000078 CMFB -100 TYPDAT cuecx FOR'G'CHQRQCTER
1276 003076 001001 - BNE YPC' :BRANCH IF NOT™3".
1277 003100 000002 RTI : TERMINATOR CHAR. DONE. EXIT.
1278 mn% 122767 000045 000084 TYPC: CMPB 84S, TYPDAT sCHECK FOR™%™.
1279 003110 Q01! BEQ TYPE :BRANCH IF™%"
1280 003112 122767 0OOO43 000054 CHPB  #43, TYPDAT NOT“/“ cnecx FOR™s"
1281 003120 001417 ' » BEQ TYPS :BRANCH IF *
1282 003122 004767 000002 JSR %7. TYPD :TYPE CHAR xn TYPOAT
1283 003126 0007%% 2] TYBA
1284 003130 116777 0000ON0 178158 TYPD: MOVB rvponr,arps :OUTPUT CHARACTER TO PRINTER
1285 003136 108777 176150 TSTB  JTPS WAIT FOR DONE FLAG.
1286 (003i42 100375 BPL .=4
1267 003144 000207 RTS %7 {EXIT
1288 003146 112767 0000IS 000020 TYPF: MOVB 815, TYPDAT MOV rnnnxncs RETURN CODE TQ TYPDAT
1289 00314 004767 177780 JSR %7, 1YPD 160 TYPE CHAR.
1230 003180 112767 000012 000006 TYPG: MOVB 012 TYPDAT novz LF CODE TO TYPDAT.
1291 002186 004767 177736 JSR 7. tyPD ~ 1GO TYPE CHAR.
1252 003172 000734 ag] rv#n
1293 003174 000000 TYPDAT: OPEN
1294 suanourx ro OUTPUT R SERIES OF RSLII MESSAGES ON TELETYPE PRINTER
126¢ 383153 011600 tyes: %6, %0 +GET gss THAT CONTAINS MESSAGE ADDRESS
129 003200 0e2716 000002 noo 82 évs :UPDATE TO NEXT MESSAGE ADDRESS
1297 003204 011067 000014 MOV ahb TYPSB : ADDRESS OF nsssncs T0 TYPSB
1298 002210 022767 177777 00000e CMP é TYPSB +CHECK FOR TERMINATOR
1299 003216 00100 BNE 84 :BRANCH IF NOT TERMINATOR.
1300 003220 000C02 RTI s TERMINATOR, EXIT
130! 883222 63"083 TYPSA: TYPE Eo L ON TYP SUB TO TYPE MESSAGE
1302 003224 0000 TYPS8: OPEN RESS OF MESSAGE GOES HERE
1303 00322 00072 BR TYPS :GO PROCESS NEXT nsssm.s
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000026
194526

040000
177370
000014
000002

77342
00010

000004

0002¢e0
176083
176056

1760s2
000GCe

SUBROUTINE T0 DELR\ n spscxrrso N e g or HILL%S&CONQ%
OLY t CNT ;ogn ggn 5.
a/
MOV aotcnt -(B) osan counr 10 srncx
CLR PSW ssr PRIORITY O
DLYAR: MOV 8226, -(8) 1 MSEC COUNT TO STACK
OLYB: DEC 6 oscnznenr nssc COUNT
BNE OLYB :BRANCH IF NOT
FOPSP : 2ERQ. uncov;n MSECS. COUNT.
DEC 3 : DECREMENT I
BNE DLYA ‘BR IF NOT DONE DELAYING
POPSP : DONE
nrz sxxr
DLCNT; CONTAINS MILLISECONDS COUNT ADDRESS.
sugnour:u g n#& RANDCM nuhasn OF MILLISECONDS. MAXIMUM STALL
snnxns ONTENTS OF LOC S
BIT caxrxq PRGID rssr FOR STALLS ALLOWED.
SNE STALAR' m.;f WED.
RTI :NOT ALLOWED.
STALAA: JSR %7, RNGEN :G0 GET RANDOM NUMBER.
BIC STLMSK, %0 18 IN RO, APPLY §Tn§L MASK.
BEQ STALB :BRANCH IF RESUL
MOV “0,STALA
DELAY s DELAY
STALA: OPEN BELRY counr
STALB: RT EXIT.
STLMSK: OPEN :STALL MASK.
suanour:ne 0 GENERRGE RANDOM chnnncrzn COUNT
GRCNT: ISR :GET RANDOM NUMBER
BIC ncﬁsx %0 :APPLY MASK
BEQ GRCNT' :TRY AGRIN IF RESULT O
E$§ ;9,Rncnr Eounr TO RNCNT
ncnsx nnuoon cuanncrsn nnsx
?nE ANDOM CHARACTER 9
SUBROJT 0 conpnns DATA READ’ rnon READER AGAINST EXPECTED DATA AND REPORT ERRORS.
BCHECK: J 7,GTEIN :GET BIN CHARACTER(IN RQ)
o :] /o CRBUF+1 :S/B CHAR TO CRBUF+1
CMPB cnéur CRBUF+1  ;COMPARE S/B ANC WAS CHARS.
aNE ammuvnmsmz
RTS /7 ‘SAME. EXIT.
gnrHLr :60 HRLT AND DISPLAY DATA.
EC ERCTR :3 ERRORS?

BNE
JoR
RTS

EO3

.+ {BRANCH IF NOT 3 YET,
7 BSYNC g ERRORS. RESYNC READER.
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004767
004767

116767
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00C066
175678
000014
oocace

177777
0003C0

176016
176006
1758776

175764

338370

Q00014

i SUBROUTINE TO SYNC THE LSR TO A SPECIQL EINARY COUNT PQTTERH TEST TAPE.

BSYNC: JSR %7, INBIN : INITIALIZE BINARY PATTERN
ISR %2 BREAD ‘READ CHAR AND STORE AT CHRI
MOVB cneur CHR1
JSR 7 . BREAD :READ CHAR AND STORE AT CHR2
MOVS cnéur CHR2
TSR %7 . BREAD :READ CHAR AND STORE AT CHR3.

;GO SYNC
;NC SYNC. TRY RAGRIN.

RTS :SUCCESS.EXIT.
SYNCR: n ¥ 53 vg 562 T0 sv rnn
YCTR
SYNCB: JSR /7 cfaxu iGET axn cunancvsa(cunn IN RO)
CMPB %0, CHRI :COMPARE TO C
BNE SYNCB :BRANCH IF NOT EounL
JSR %7,GTBIN :SAME. GET ANOTHER SIN CHAR.
CMPB %0, CHR2 :COMPARE TO CHR2
BEQ  SYACD s BRANCH IF EQUAL
DEC SYCTRA :DECREMENT SYCTRA
BNE SYNCB :BRANCH IF NOT DONE 512 TIMES.
SYNCC: EMALT :DONE S12. SYNC ERROR.
RTS % ERROR EXIT
SYNCD: JSR %7 .GTBIN :GET BIN CHARACTER
CMPB  %0.CHR3 :COMPARE TO CHR3
BEQ  SYACE :BRANCH IF SAME
DEC SY-TRB : DECREMENT SYCTRS.
BNE SYNCB :BRANCH IF NOT oons 10 TIMES
BR SYNCC 'SYNC ERROR. BRANC
SYNCE: ADD oe,azs . 3SET_UP SuCCESS EXIT
RTS %7 LEXIT.
SYCTRA: OPEN
SYCTRS: OPEN
-SUBROUTINE TO znxrxnlxzs BINARY COUNT PATTERNS
INBIN: MOV ND :SET ALL- VARIABLES
an /s énevs 170 MINUS 1.
RIND
T{no+1
RTS %7 EXIT
RIND:  OPEN
PT0:  OPEN
PT1:  OPEN
PIND:  OPEN
PTOP:  OPEN
PTIP:  OPEN
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139?
139 onsgy
330 Go3ee?
1401

1402 0036
1403

a27(732)

004036
000004

13-MAY-76 13:28 PAGE 32

777%3
7?7756
77748

177794
177400
177732

17774

B e po

004042
000006
177762
177756
177770
0000&0

177740
177734
177730

(V]

177762

177736

177726

1777e2

177676
177666

GO3

1 SPECIAL BINARY COUNT PATTERN SUBROUTINE. EXITS WITH BIN CHAR IN RO

STBIN:

GTBINP:

ACNVE:

ACNVB:

ACNVY:

RACNVC:
ALST:

ACNVX:
ACNV:

ACNVM:

RTS
s OCTAL TOORSCII

MoV
JSR
JSR
RLST
OPEN
&
RTS
MOV

MOV
JSR
J

PTO PTI
RIND
+6

PT1
0177400 PT1
PT1,PT0

P11,
;TOP PTIP
PIND

'%77qg9QPT1P

PTlP %1

CONVERT ROUTINES'

(S)+,%0
(S)+ ACNVE
%7, ACNV
%S, BMOVE

%5

(5)+,%0
(S)+. ACNVC
%7, ACNV
/5 BMOVE

%5

BALST+6, %1
86, %2
Eydon
$177770.%3
60, %3

%3 -(lJ
ACRVX
ACNVX
ACNVX

“2
RCNVH

; PREVIOUS BIN CHAR TO PTI

;MASK TO 8 BITS
:SAVE BIN CHAR IN PTO
sBIN CHAR TO RO.

SREVIOUS BIN CHAR TO PTIP

;MASK TO 8 BITS.
:SAVE BIN CHAR IN PTOP.
BINTCHRR TO RI.

; CONVERT TO & ASCII. GET OCTAL RDORESS
:GET ASCII ACDRESS

: CONVERT TO ASCIT

sMOVE & CHARS TO ASCII ADDRESS

sEXIT

s CONVERT TO 4 ASCII. GET OCTAL ADDRESS
:GET ASCII ADDRESS

;CONVERT TQ ASCIT

:MOVE 4 CHARS TO ASCII ADDRESS.

{EXIT

;RDDOR TO STORE ASCII TO R!
:6 TO R2
:OCTAL WORD TO RCNVX

; ISOLATE _LERST SIGNIFICANT OCTAL #
sADD &0 TO CONVERT TO ASCII

:STORE ASCII BYTE

sMOVE NEXT OCTAL DIGIT TO LERST

s SIGNIFICANT POSITION

;OONE & TIMES?
:NO. REPEAT.
s YES. EXIT.
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175144

177760
175126
178150

0l1e72

000036
000034
000024
000020

000050
000004

0000s0

000010

_L8PCH: JSR ~  x7,CPRDY

SUBROUTINE Eg MOVE A VARIABLE NUMBER OFGBYTES

BMOVE : :SAVE REGS
ov (5)4, %] cer"rnon"noonsss
MOV (8)+. %2 T0"ADDRESS
MOV (5)4.%3 GET COUNT
amm:nwe (1)4+,(2)4 MOVE BYTE
%3 oscaensnr COUNT
g ; BMOVA :BRANCH IF NOT DONE.
s REG :RESTORE REGS.
oue EXIT
suanourxn§ 0 cugcx FOR PUNCH né
LPRDY: TEST FOR READY BIT.
BPL cpnova *BRANCH IF READY NOT SET.
RTS 10K, EXIT.
CPRDYR: EHALT :NOT READY. HALT.

BR CPRDY
; SUBROUTINE TO PUNCH ON LSP CHARACTER IN REG O.
;GO CHECK FOR PUNCH RERDY.

MOV %0’ JTPB Lono PUNCH BUFFER.
1578 aTPs WAIT FOR DONE.
BPL
CLR AU
RTS %7 :DONE. EXIT.
;BINARY TO DECIMAL ASCII convsnr SUBROUTINE.
BDCNV: MOV sDECVAL , :SET UP ADDR TO STORE DECIMAL ASCII IN RO
MOV 3(S)+ /1 :BINARY VALUE TO RI,
MOV $ADTENP , %2 :ADDR OF TEN POWER STRING TO R2.
MOV 85, CNVCIR :SET UP FOR 5 POWER CONVERSIONS.
BOCNVA: MOV (25+, TENPWR :MOVE POWER OF TEN VALUE TO TENPKR.
JSR /7 S(BTEN :PERFORM CONVERSION
DEC CNVCTR :DONE 5 CONVERSIONS?
BNE BOCNVA - annncu IF NOT YET 5.
RTS %S :YES
SUBTEN: CLR DIGIT CLEAR orc T
SUBTNA: SUB TENPUR, %1 s SUBTRACT TEN POWER FROM BINARY VALLE.
- BCS SUBTNB :BRANCH IF UNSUCCESSFUL SUBSTRACTION.
<. INC DIGIT
™ BR SUBTNA
SUBTNB: ADD TENPWR, %1 +RESTORE SUBTRACTED VALUE.
' @00 . #60,DIBIT s CONVERT (DIGIT) TO ASCII
gggs orcir (0)+ Eg¥s ASCII CHAR TO DECVAL FIELD.
CNVCTR: OPEN _
1GIT: QPEN
ENPWUR: OPEN
ADTENP: 10000.
1000.
100.
10.
1
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000120
000207

103

13-MAY-76 13:28 PRGE 34

0001e2
012103

g

000016
000012
000002
000034

040000
177706

000015
000012

000004
177456

177444

177432

177416
177404

177372

000024

000010

174740

00sS461
00S4SH

SUBROUTINE T0 TYPE A _LINE OF CHARACTERS

typL TCTR :80 TO CHAR COUNT +CR,LF
rvm.n nov :aLoéxn %M :SET LINE ADDRESS IN RY.
TYPLB: STALL +STALL IF ALLOWED.
MOVE  (4)+,%0 :GET CHARACTER
JER /7 hépcn 1 GO QUTPUT CHARACTER.
DEC s DONE ?
TYPLB :BRANCH IF NOT DONE.
Goi RTE %7 :DONE. EXIT
suanourzns 10 TYPE LINE OF 3 CHARACTERS
tyeL3: MoV L3A :DEVELOP AND SET ADDRESS OF
MOV arptan TPL3A  :DATA IN TPL3ﬂ
ADD 82,376 :SET UP EXIT.
JSR %5.FBF3 :FILL BUFFER WITH 3 CHARACTERS
TPL3R: OPEN
BIC aexvxq PRGID  ;DISABLE STALLS.
%§§ TYPLN gol¥vpe LINE OF CHARACTERS.
STBF:  MOVB 115 BLOCKA :SUB TO SET UP BUFFER AREA.
Egga ola BLOCKA+1
tsuanourggs 10 FILL cnngggrea Buﬁrsa WITH 3 CHARACTERS.
JSR /s aﬁovs :MOVE 3 cnnns TO BUFFER.
FBF3R: OPEN
gu.ocxx
FBF3B: JSR  %5,BMOVE FILL 80 CHARACTERS BUFFER
BLOCK! :WITH 3 CHARACTERS
;gocx1+3
JSR %S , BMOVE
BLOCKI
BLOCK2
eg.
RTS %5 EXIT
-SUBROUTINE TO FILL BUFFER WITH ALL CHARACTERS
FBALL: an %S, BMOVE +FILL 80 CHAR BUFFER WITH
sALL CHARACTERS
BLOCKI
63
an %S, BMOVE
8%00K1+53
ISR %5, BMOVE
BLOCK1
BLOCK2
80.
RTS %7 <EXIT.
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DZLCRC.PLY |
1558
1556 ) +PRGO - INPUT-OUTPUT LOGIC TESTS
1557 004536 012767 0OQYSSO 174586 PRGO: MOV anro KSTART nonn §s OF %sr ROUTINE TG KSTART.
1523 004344 000167 175130 { 5 s
15 < TEST ABILITY ro REFERENCE THE Ktvaon D/ nos STATUS WORD (TKS)
isgn S0dzes 003000 hT0: nT &i} TésT
L] .
1?&5 383325 aa1988 1000. :1 coun§
1563 004556 DO4SEE ATOA :SCOPE ENTRY.
1564 S60 012767 004576 173216 MOV 8ATOE,MACHER  :SET UP MACHINE ERROR TRAP.
1565 866 005777 174514 ATOA:  TST aTKS : REFERENCE CODER STATUS WORD.
1566 004572 104012 ATOB:  CHAIN : CHAIN
1567 004574 000774 SR ATOA :REPEAT TEST.
1568 004576 104003 ATOE: ERROR :ERROR, TRAPPED WHEN REFERENCING READER.
1569 004600 000774 BR ATOB :STATUS WORD (TKS).
1870 . TEST RBILITY TO REFERENCE THE Ktveonnoxnsnosn BUFFER (TKB).
1571 004602 000001 ATl: «TEST #
1572 004604 004634 nra ‘NEXT TEST
1573 004606 001750 1000. .1 COUNT.
1574 004610 004620 ATIA :SCOPE ENTRY.
1575 004612 012767 004630 173164 MOV 8ATIE,MACHER  :SET UP MACHINE ERROR TRAP
1576 004620 005777 174464 ATIA: TST aTKB . ‘REFERENCE RERDER BUFFER.
1577 004624 104012 ATIB:  CHAIN : CHAIN
1578 004626 000774 BR ATIA * IREPEAT TEST.
1579 004630 104003 ATIE: ERROR :ERROR, TRAPPED WHEN REFERENCING
1580 004632 000774 ER AT1B :READER BUFFER. (TKB).
1581 -TEST ABILITY TO REFERENCE PUNCH/PRINTER STATUS WCRD (TPS).
1582 004634 000002 AT2: 2 TEST #
1583 004636 004666 AT3 :NEXT rssr
1584 004&40 001750 - 1000. 1 COUNT.
1585 004642 004652 AT2A :SCOPE ENTRY.
1586 004644 012767 004662 173132 MOV 8AT2E MACHER  :SETUP MACHINE ERROR TRAP.
1587 004652 005777 174434 AT2A: TST aTPS :REFERENCE PUNCH/PRINTER STATUS WORD.
1588 (004656 104012 AT2B:  CHRIN :CHAIN
1589 004660 000774 BR AT2A *REPEAT TEST.
1590 004662 104003 AT2E: ERROR :ERROR. TRAPPED WHEN REFERENCING
1881 (004eed 000774 BR AT28 : PUNCH/PRINTER STATUS WORD (TPS).
1592 . TEST ABILITY TO REFERENCE PUNCH/PRINTER BUFFER (TPB8).
1583 (0O4es6 000003 AT3: 3
1584 004670 004720 ATY
1535 (004672 001750 1000
1536 004674 004704 AT3A
1887 76 012767 004714 172100 MOV #AT3E,MACHER  ;SETUP MACHINE ERROR TRAP.
1538 704 00S777 174404 AT3A:  TST JTPB ' REFERENCE PUNCH/PRINTER BUFFER.
1599 004710 104012 AT38: CHAIN : CHAIN
1600 004712 000774 BR AT3A tREPEAT TEST.

1601 004714 104003 AT3E: ERROR :ERROR. TRAPPED WHEN REFERENCING
ie02 004716 000774 ER AT38 s PUNCH/PRINTER BUFFER. (TPS).
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000340
000100

000100

173040
17434%¢
174334

174320
174312

172754
174256

174246

KO3

: TEST QBILITY TO SET AND CLEAR REQDER/KYBD ID BIT

ATY: s

ms Tmm

1000. T COUNT

AT4A scops ENTRY

MOV $PRTY?Z, PSW :SET PRIORITY 7,
AT4A: BIS $BIT6, JTKS :SET ID BIT IN TKS.

BIT #8176, ATKS ;CHECK 1D BIT IN _TKS

BNE ATHB +BRANCH IF ID BIT IS SET.
ATYED: gsnon iy +ERROR 1 ID BIT NOT SET.
AT4B: BIC 8BIT6,TKS CLEAR ID BIT IN TKS

BIT $BITE. JTKS CHECK ID BIT IN TKS.
- BEQ ATYC :BRANCH IF ID BIT IS CLEARED.
ATY4E2: ERROR :ERROR. ID BIT FAILED TO CLEAR.
AT4C:  CHAIN ,CHRIN

BR ATHA :REPEAT TEST.

- TEST ABILITY TO CLEAR ID BIT WItH RESET INSTRUCTION.

ATS: g TEST #

AT24 sNEXT rssr

100. :1 COUNT -

ATSA :SCOPE ENTRY.

MOV 8PRTY7, PSW :SET PRIORITY 7.
ATSA:  BIS $BITE, JTKS ssr ID BIT IN TKS

SRESET :RESET

BIT 8BITE, 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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000340
000100

000100

B8E

88 -

172624
174132

174122

AT2Y: 53
nTaqn
MOV
AT24R: BIS
BIT
BNE
AT24EL: ggnon
AT248: BIC
: IT
| EQ
AT24E2: ERROR
AT24C: Snnxn
R
AT2S: ;
AT30
100.
AT2SA
MOV
AT25A: BIS
SRESET
BIT
BEQ
AT2SE: ERROR
AT2SB: ggnzn

LO3

$PRTY?, PSW
#8176, JTPS
88176, 3TPS
AT24e’

AT24C

#B8IT6,3TPS
CB%T% ,aTPS

$PRTY?, PSW
881TE, 3TPS

#81T6,dTPS
AT2s8’

ATESA

TEST RBILITY TO SET AND CLEAR PUNEETID BIT

NEXT T;ST
SCOPE ENTRY.

sSET PRIORITY 7.

:SET PUNCH ID BIT.
s CHECK PUNCH ID

:BRANCH IF PUNCH
sERRORL. PUNCH I

;CLEAR PUNCH ID BIT.
s CHECK PUNCH ID BIT.
sBRANCH IF PUNCH I
sERROR2. PUNCH ID

SEPERT TEST

; TEST®
s NEXT TEST

,I COUNT.

"BIT IS SET.
DID NOT SET.

o w-o
—-OIII

I

‘BIT IS CLEAR
IT FAILED TO CLEAR.

AT24C
s TEST RBéLITY TO CLEAR PUNCH ID QIT WITH RESET INSTRUCTION

: SCOPE_ENT
1SET PRIORITY 7.
:SET_PUNCH ID BIT.

sRESET

s CHECK PUNCH 1D BIT.
:BRANCH IF PUNCH IL BIT IS CLERAR.
ERE?R RESET FAILED TO CLEAR PUNCH ID BIT.

; CH
;REPEAT TEST.
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174076

000040 174044

174036

174006

173774

: TEST THAT RESET SETS THE PUNCH READY BIT, AND THAT READY CAN BE READ RELIABLY.
AT30: 30 s TESTH
AT31 NEXT r§sr
1000.
AT30A scops ENTRY
AT30R: TSTB  QTPS :CHECK PUNCH READY.
BMI AT308 *BRANCH IF PUNCH READY IS SET.
AT30E: ERROR :ERROR. RESET FAILED TO SET READY, OR FAILED TO RERD 1IT
AT308: CHAIN ,c nr
BR AT30A :REPEAT TEST. '
- TEST THAT PUNCH READY RESETS BY' Lonoxnc PUNCH BUFFER.
AT31: 3l + TEST#
AT32 s NEXT rssr
20. :1 COUNT
AT31A :SCOPE ENTRY
AT31A: ?Ebnv :WAIT 150 MSECS
SRESET sRESET
MOV 40, 3TPB :LOAD PUNCH BUFFER
TSTB  JTPS s CHECK PUNCH READY BIT.
BPL AT31B :BRANCH IF PUNCH READY IS CLEAR
AT31E: ERROR :ERROR. BUFFER LOAD FAILED TO CLERR READY.
AT31B: CHAIN canxn
BR AT31A EPEAT TEST
TSTmmawswmormme#m+1msnmasmnmm
AT33: 32 sTEST#
AT33 *NEXT TEST
20. :1 COUNT
AT32A :SCOPE ENTRY
AT22A: ?EEQY :WAIT 150 MSECS
SRESET | :RESET
MOV TPB, %0
INC %0
CLRB  a%0 :BYTE LOAD PUNCH BUFFER+1
TISTE  QTPS : CHECK PUNCH READY BIT
BMI AT328 :BRANCH IF PUNCH READY STILL SET.
AT32E: ERROR tERROR. BYTE LOAD OF PUNCH BUFFER+1
AT22B: CHAIN :CLEARED READY. CHAIN
BR AT32A 'REPEAT TEST.
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173746

173734

173704
172364
000100 173672

173650 172320
173630
000100 173622

173614

AT33:
AT34
20

AT33A
AT33R: DELAY

AT33E: ERROR
AT33B: ggRIN

aTPB
aTPs .
AT338

AT33A

NO3.

: JEST THg; PUNCH BECOHES RERDY BYTEgU MSECS AFTER BUFFER LOAD.

T8
NEXT T§ST

SCOPE ENTRY.
HQIT 150 MSECS.

;LOAD PUNCH BUFFER.
sWAIT 200 MSECS.

; CHECK PUNCH REARDY BIT.
:BRANCH IF PUNCH READY IS SET.
;ERROR. RERDY NOT SET 200 MSECS AFTER BUFFER LOAD.

s CHAIN
:REPEAT TEST.

; TEST_THAT PUNCH READY BIT CAN CAUSE AN_INTERRUPT. IF THE INTERRUPT

AT34
AT3S
1000.
AT34A
STPCHV

AT34A: CLR

AT34E: ERROR
AT34B: CERIN

B
AT34C: POPSP2
BR

: IS SERV%CED IT WILL HAVE OCCURREESQT THE CORRECT VECTOR.

sNEXT TEST

: 1 COUNT

: SCOPE ENTRY

:SET PUNCH INTERRUPT SERVICE

1 T0_AT34C
adTPS : DISABLE PUNCH INTERRUPTS
PSW :SET_PRIORITY 0.
#8IT6,aTPS sENABLE PUNCH INTERRUPTS.
; PUNCH RERDY FRILED TO CAUSE
s INTERRUPT. CHAIN
AT34A ;REPEAT TEST.
i HERE IF INTERRUPT OCCURS. POP THE
AT348 :STOCK TWICE.

s TEST THAT PUNCH RERDY DOES NOT CAUSE AN INTERRUPT WITH PROCESSOR

AT3S g
i
AT
STPCHY

. “AT3SE

AT3SA: MOV

CLR
BIS
NOP
AT3SB: CLR
CHAIN

AT3SE: EOPSPE
ERROR
BR

TPLVL ,PSH
JTPS

AT SQMESPRIORITY LEVEL RS THE PUNCH INTERRUPT REQUEST LEVEL.

;TEST &
s NEXT TEST

gCOPE ENTRY
:SET PUNCH INTERRUPT SERVICE
AT3SE.

: 10
:SET PROCESSOR TO SAME PRIORITY AS PUNCH.
:DISABLE PUNCH_INTERRUPTS.

#BITE,JTPS sENRBLE PUNCH INTERRUPTS.
JTPS ;0K IF NO INTERRUPT OCCURS.
s CHAIN
AT3SA sREPEAT TEST.
{ERROR. PUNCH INTERRUPTED WITH PROCESSOR
aTIER ;SET TO SAVE PRIORITY RS THE PUNCH.
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;TEST THAT THE PUNCH INTERRUPTS WITH PROCESSOR AT PRICRITY ONE LEVEL LCWER
: THAN THE PUNCH FRIORITY.

AT38: 3? TEST @
AT3? - NEXT r;sr
1000, ‘§ COUN
AT3EA OPE ENT
STRCHY ss' PUNCH xnvznnupr SERVICE
AT368 TO AT36B.
AT38R: CLR JTPS DISRBLE PUNCH INTERRUPTS
172240 MOV TPLVL,PSW ss' PROCESSOR PRIORITY ONE LEVEL
172232 SUR 840, PSK :LOWER THAN PUNCH PRIORITY
173540 . gég s8ite,a1PS :ENRBLE PUNCH INTERRUPTS ,
gsnon e -ERROR PUNCH FRILED TO INTERRUPT.
AT368: POPSP2 HERE IF INTERRUPT OCCURS. POP
AT36C: gﬁgxn 3PS gnsxsrocx TWICE. DISABLE PUNCH INTERRUPT
38 AT36A REP$
- TEST THAT PUNCH RERDY DOES NOT REIN ERRUPT nrren RTI WHEN READY
"BIT HAS NOT BEEN RESET.
AT37: 37
AT40 NEXT r;sr
1000.
AT37AR SCOPE ENT
AT3TA: S}SQSV ss; PUNCH xnrsnnupr SERVICE TO
i
CLR 3PS DISRBLE PUNCH INTERRUPTS
CLR PSW :SET PROCESSOR PRIORITY TO O
173486 aég 88176,37TP3 : ENRBLE PUNCH INTERRUPTS
AT37ELl: ERROR .ERROR 1. PUNCH FRILED TO INTERRUPT.
AT378: CLR 3PS DISRBL "PUNCH INTERRUPT.
CHAIN :CHA
8] AT37A REPEQT T%
173484 AT3?C: MOV SATI7E2, JTPVTR :HERE IF INTERRUPT OCCURS. CHANGE
E?¥ 8AT370, 38 ?ﬁ?&“ chron 70 AT3?E2 AND EXIT
AT37D: ggp sk :0K IF NO REINTERRUPT QCCURS
~ i
AT37E2: POPSP2 :ERROR 2. PUNCH REINTERRUPTED AFTER
Esnon — +RTI WITH RERDY 3IT LEFT ON
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COM

s TEST THAT THE PUNCH INTERRUPTS IHHEDXRTEtY UPON LOKERING
-Pnocsssgg PRIORITY T O.

ATYO

AT40R:

AT40B:
AT<0C:

ATS0D:

1800,
AT4OR

OPRTY?.RSN
lSI?& aTPS
PSW
sPRTY?,PSW
ATSCC

TP

RST T;ST

EET PUNCH INTERRUPT
RVICE TO ATHOB
1SET PROCESSOR PRIORITY 10 7.
QISRBEE PUNCH INTERRUPTS
INTERRUPTS
s LOWER PROCESSOR PRIORITY T0 Q.
:RAISE PRIORITY TO 7
;ERROR. PUNCH FAILED TQ INTERRUPT
s IMMEDIATELY AFTER CP PRIORITY WAS SET T 0.
sHERE IF INTERRUPT OCCURS
:DISABLE PUNCH INTERRUPTS

3:4 < TEST FOR ACT!
7400

W B ..PRGI

ATSOR

BRRNCR IF NOT RCT!I
‘HRIN

REFER' TEST
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011103

173310

; PRG1I-PRINTER TESTS

0 PRGI: MOV 8CTO, KSTART
: BIS RGID
oo 7600, STLMSK
ISR STBF
NP SRSET
- CARRIAGE RETURN TEST.
¢to: 0
CTl
TYPE
CRTST
MOV 280. ,RCNT
o gcng 'CTRA
B cros
CHAIN
crog:  Mov_ - CTRA,CTRE
CT0C: MOVB
JSR b LQPCH
DEC CTRE
BNE  €T0C
MOVB  #15,%0

JSR /7 tspcu .

an 5 tspcn
g{cur nnncxn TES'

CTE

TYPE

RMTST

MOV $20.,CTRA

A
-

MOV cnnséa RMB.

CTiR: TYPE
RM33A
DEC CTRA
8NE CTIA
TYPE

RM2: OPEN
CHRIN

;SET QDORESS IF ST ROUTINE.f
:BYPASS SCO ICNT .
1SET STALL L HIT
:SET UP BUFFER AREA.
;G0 GET STARTED.

; TESTS
sNEXT TEST RDDRESS.
s TYPE TITLE.

;RCNT TO CTRA .
;DECREMENT CTRA

gRRgCHIIF NOT O
EPQCEECOUNT TO CTRS.

s SPACE.
:DECREMENT ¢
;BRANCH IF NOT DONE SPACING.

; CARRIAGE RETURN.
; EED

LINE F

:TESTS
NEXT TEST.
:TYPE TITLE

:SET UP FOR 33/35
; TYPE===-1

;DONE N TIMES.
BRRNCH IF NOT N TIMES
TYPE-I'

:CHRIN.
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173262

{2

CT2R:

CT28:
CT2C:

CTeD:

CTeE:

CT3A:

CT36:

: SPACE TSST

o,
HOV
gPTSTC

BNE
MOV

EO4

#40. ,CTRA

481714, PRGID
#50. ,CRA
2’ %0

%7 tspcu

; TEST#
sNEXT TEST
s TYPE TITLE.

;33735 COUNT TO CTRA.
s TYPE SPACE, \

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

e

; CRRRIRGE RETURN.
; DELRY 450MS

; CURSOR RIGHT

:SET_IN CTRC.

:DONE_SPACING.,

s BRANCH_IF NOT DONE SPRCING.
:DONE. TYPE A *

;DONE 36 TIHE%

:BRANCH IF NOT DONE.

:DONE. CHAIN.

HODIFY CTRE FOR NEXT TRY.
;G0 DO IT AGAIN.

NExT feST
:TYPE T??Lé

;ALLON STALLS.
SETE33/3S LINE FEED CO”NT

’

;LINE FEED.

:DONE N TIMES®
BRQNCH IF NOT DONE.
DONE CHRIN

STALL

:REPEAT
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+TRB TEST
dry: Ty
3 CTS
000011 0C0074 MOV
CK3S
CHRIN
000040 ;SR
YPE
TBMRK+1
000007 173026 CT4R: MOV
00046 CLR
0044 CT48: JSR
000036 INC
173006 gEC
NE
CHARIN
172776 TPBM: MOV
TYPE
TBTST
TPBMA: TYPE
TBMRK 1
172762 DEC
BNE
RTS
TBCNT: OPEN
SPCNT: OPEN
TRABP: TYPE
CRLF
177784 172742 MOV
177760 172736 TRBPA: Egg
000040 TABPS: MOVB
178412 JSR
172720 DEC
BNE
000011 TRBPC: MOVR
178374 JSR
178370 JSR -
175364 JSR
0000S? MOVB
1758354 JSR
1728860 DEC
BNE
RTS

FO4

#9., TBONT

%S, TPEM

(5)+,CTRR

CTRA
TPBMAR
PR

TBCNT,CTRB
SPCNT CTRC
TRBPC

840, %0

/7 ESPLH

TRBPB
$11,%0
%7, LSPCH
/? LSPCH
/? LSPCH
o'/ %0
%7 , LSPCH
crﬁe

N TEST

ESET TRE COUNT.
1 357

+NC.

s TYPE MARKERS

;LINE COUNT TO CTRA
g T0 SPQC% COUNT.

INCREHENT SPQCE COUNT.
;DONE 7 LINE
F NOT DONE.

: BRANCH
:DONE. CHAIN,
+ TYPE TEST TITLE.

{TYPE MARKERS

;EXIT,
s TAB COUNT
: SPACE COUNT
;CRLF. :
; TRB _COUNT TO CTRB

$SPACE COUNT TO CTRC
ERSEEH IF SPACE COUNT IS Q.

; DECREMENT SPACE COUNT
BEEN»H IF NOT YET Q.

; DUMMY CYCLE
DUMH\ CYCLE
s1YPR *

COUNT.

;DECREMENT T
OONE TRBRING.

:BRANCH_IF NO
;DONE. EXIT.
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D2LCRC.P1L
1958 TYPE LINE OF CHARACTERS ABC
1355 0Q0&6l12 000005 ¢rs: s :TEST #
iqg? 20eE e 033538 $3 T$P£ “EEQRRCTER TESTS”
{323 BBEENS 471oq4 LRRsT .
1950 00622 104016 TYPLN2 :TYPE LINE
1961 006624 010730 A
1325 006628 104012 CHAIN s CHRIN
1 : TYPE LINE OF CHARACTERS DEF
1854 008630 000006 . & - s TEST #
1965 006632 00E&42 cT? ‘NEXT TEST
:959 006634 104016 TYPLN3 :TYPE LINE
1367 00663 010733 o)
1868 008640 104012 CHAIN : CHAIN
1369 -TYPE LINE OF CHARACTERS GHI
1870 00&&42 000007 817: 7 s TESTS
1971 006644 00B&SY CT10 :NEXT TEST.
1972 00eE4e 104018 TYPLN3 s TYPE LINE
1973 008630 010736 G
1974 00eeS2 104012 CHAIN ;CHAIN
1§78 - TYPE ans OF CHARACTERS OF JKL
1976 00&&S4 000010 &rio: 9 :TEST #
1977 00665p OOEEEE CT11 ‘NEXT TEST.
1978 (00ec60 104016 TYPLN3 s TYPELINE
1879 00eeB2 010741 ]
1980 00ee&4 104012 CHAIN : CHAIN
1881 -TYPE LINE OF CHARACTERS MNO
1882 00&6&E 000011l eri: 1l : TEST 4
1883 006670 006700 CT12 NEXT rssr
1384 00ee72 104016 TYPLN3 s TYPE LINE
1985 00e674 (010744 M
1886 00ee?e 104012 CHAIN :CHAIN
{ESE : TYPE LINE OF CHARACTERS PGR
1383 006700 000012 eria: 12 :TEST &
1990 006702 00&712 (T13 *NEXT rzsr
193] (00704 IOMOIE TYPLN3 TYPE LINE -
1992 (00e70e 010747 P ,
1883 006710 104012 CHAIN : CHAIN
1895 TYPE LINE OF CHARACTERS STU
1938 712 000013 8r13: 13 «TEST #
1895 00e714 006724 crxq NEXT TEST
1967 006716 104016 TYPLN3
1938 00e720 (010752 B
1999 00ET22 104012 CHAIN
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L2z

{JYPE LINE OF CHARACTERS VWX
eT14: 14

NG

CHﬂI
6Tl(PE LINE OF CHARACTERS YZ0

o
Y

CHAIN
CTIPE L'NE OF CHRRACTERS 123

éTl?

CHAIN
- TYPE LINE OF CHARACTERS!'"s
¢ra1: 2l

¢Te2
TYPLN3
C4l
CHAIN
: TYPE LIgE OF CHARRACTERS $43

C
- TYPE LINE OF CHARACTERS ’()
Ere3: 23

cTay

TYPLN3
C47
CHAIN

; TEST 8
tNEXT T ST
s TYPE LINE

; CHRIN

;TEST &
NEXT TE:T
TYPE LINE

; CHRIN

;TEST &
s NEXT TEST
:TYPE LINE

; CHARIN

;TEST &
s NEXT TEST
s TYPE LINE

; CHAIN

; TEST &
sNEXT TEST
s TYPE LINE

;CHRIN

;TEST &
sNEXT TEST
s TYPE LINE

; CHRIN

;TEST &
sNEXT TEST
s TYPE LINE

; CHAIN

;TEST &
s NEXT TEST
s TYPE LINE

:CHRIN.

¥
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049

950

051 00704
2052 007048

] ggrnes
007054

104012

007073

104016
211010
104012

007102
104016
011013
104012

000027
007114
1040186
011016
104012

000030
00712¢
104016
011021
104012

000031
007140
104016
011024
104012
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iJYPE LINE OF CHARACTERS
oTa4: 2y
cTes
TYPLN3
CSe
CHRIN

:TYPE LINE OF CHARACTERS
¢ras: E?
26

TYPLNS
¢ss

&tee: 2
CT27
TYPLN3
C72

CHAIN
- TYPE LINE OF CHARACTERS
8rez: 27

4130

CHAIN
: TYPE L’NE OF CHARACTERS :;

I04

3l

; TEST
s NEXT TEST
s TYPE LINE

; CHRIN

; TEST &
sNEXT TEST
s TYPE LINE

;CHAIN

;TEST &
sNEXT TEST
sTYPE LINE

;CHAIN

;TEST &
sNEXT TEST
:TYPE LINE

; CHAIN.

; TEST &
sNEXT TEST
s TYPE LINE

HRIN

11anD LEFT aRR0K

: TEST
NEXT TEST
TYPE LINE

; CHAIN
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175326
040000
000012
175130
001138

040000
000012
175102
001110
000042

172142
001120

;TYPE 20 LINES OF ALL CHARACTERS
;FIRST 10 FULL SPEED
:SECOND 10 AT STALL SPEED

CT32: 32 :TEST &
=1 ‘LAST TEST
JSR %7 . FBALL :FILL BUFFER WITH ALL CHARACTERS
BIC uair14 PRGID  :CLEAR STQLL BIT
MOV ChT T LINE COUNT = 10.
CT32R: JSR /? TVPLN :TYPE A L
DEC cnf ;
BNE CT32R
8IS cexrlq PRGID  :SET STALL
MOV chT LINE COUNT = 10
CT32B: ggg /;*T?PLN :TYPE A trns AT STALL SPEED
BNE ¢T32B
MOY Ju42, %0
BEQ cT32t sBRANCH IF NOT ARCTI1I
RESET
LOGICAL: ISR %7 ,3%0
NOP
NOP
: : NOP
CT32C: CHAIN

;NOTE: FOR PRINT RATE TEST

:1) TIME FIRST 20. LINES = APPROX 30 SECONDS.
:2) CLEAR STALL BIT (BIT14 IN BIS #BITI4,PRGID).
- TIHE ENTIRE TEST = APPROX 60 SECONDS.
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00727¢e
000200
172406

00000s

000100
170450

171740

007364

172072

171674

171670
172024
171858

000200
000177

172056
172064

172160

171764

172030
171664

172006
172000

- PRG2-KEYBOARD TEST
PRG2: MOV 8ET0,KSTART
?%3; #8177, PRGID

KMSG1

£10
ET
MOV #5,CTRA
ETOA: STRORV

BIS #BIT6,dTKS
PSW

B8
ETOB: ESTB gTKS

ETOC: MOV SETOCA, 346
ETOCA: SRESET

DEC CTRA
BNE ETOR

ETL
ET2
K

ETIR:  TSTE kS

MOVE arxs CRBUF
* MOVB 5Rau¢ JTPB

BIC OBIT?ACRBUF
CMPB 8177, CRBUF
ENE ETIA

CHRIN

JMP SRSET
1 JEST THgT PRESSING KEY SETS DONE FLAG.

; TEST #
:NEXT TEST.

; TYPE "PRESS A KEY WITHIN 10 SECS."
;ENRBLE KYBD INTERRUPT.

;WAIT 10 SECONDS X

; TYPE "NO KEYBOARD REQUEST.”"

;HALT.

{GRANCH 1F DONE BT SET.

sDONE BIT NOT SET. TYPE:FALSE KEY-
BSE$D OR RERDER INTERRUPT.

;EXIT INTERRUPT.

;DONE S TIMES?
:BRANCH IF NOT DONE.

CHRIN CHAIN
ECHO TE?T KEYED CHRRACTER IS TYPED. RUéOgg ENDS ROUTINE.

s NEXT TES
:TYPE TITLE AND INSTRUCTIONS.

;WRAIT FOR DONE FLAG

; MOVE KYBD CHAR TO CRBUF.
;ECHO CHAR RERD.,
sHRIT FOR PRINTER DONE.

;CLEAR BIT 7 FROM CRBUF.
: COMPARE CRBUF TO RUBOUT (177)
gsg¥gﬂ IF NOT RUBOUT (177)
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;OCTAL EQUIVALENT TEST. ' THE OCTAL EQUIVALENT OF ANY CHARACTER KEYED

E%g PRINTED RUBOUT ENDS ROUTINE.

1
TYPES
KMSGH
KTSGSR
4 CLR CRBUF
o4 ET2R: TSTB UTKS

00 171740 MOVB arxa CRBUF
70 ISR %5, ALNVY

718 BIC #8177, CRBUF
710 CMP 8177, LRBUF
BNE ET2R

+TEST &
:LAST TEST

sTYPE TITLE AND INSTRUCTIONS.

;WAIT FOR DONE FLAG.

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

; TYPE OCTAL EQUIVALENT

;CLEAR BIT 7 FROM CRSUF
s TEST FOR RUBOUT CHARACTER.
gﬁg?ﬁH IF NOT RUBOUT (177).

[t
-
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174642

012105

171502
000006
000060
171840

000200
000177

040000
174242

174430
167674

171402
171376

174226

171650

171616
171810

171474

171536

MO4

; PRG3-PRINTER EXERCISER. KEYBOARD CONTROLLED.

PRG3:  JSR
TYPE

P7MG1

HTA: 8IS
MOV
MOV

TYPE

P7MG2

HTB:

HTC:

BLOCK1+S
80

JSR
TST
BMI
BR
TSTB
BPL
MOVB
MOVB
MOVB
JSR
RTS

HTD:

GKBCR:

#BITIY PRGID
#177600,5
#BLOCK1, /3

aTKB

86, CTRA

%7 GKBCR
CTRA

HTB

#8177, CRBUF
alg? ,CRBUF

$BIT14,PRGID
%S, BMOVE

%7, TYPLN
SR

HTA

HTD

JdTKS
-4

JTKB, CRBUF
CRBUF, (3)+
CRBUF . %0
/; ,LSPCH

: TYPES LINES WITH_ANY S CHARACTERS. STALLS OR FULL SPEED.
J %7 ,STBF ET_UP_BUFFER.

'§ YPE TI LE

;§ET STALL BIT IN PRGID.
;SET STALL MASK

; TYPE "TYPE IN DATAR".

;REMOVE FLAG

:CHAR COUNT TO CTR

sGET AND STORE KYBD CHARACTER.
:GOT & CHARACTERS?

:BRANCH IF NOT & CHARS YET.

;CHECK BTH CHAR FOR RUBOUT
:BRANCH IF NOT A RUBOU

sRUBOUT. CLEAR STALL BIT IN PRGID.
sFILL 80 CHAR LINE.

; TYPE LINE.

CHQNGE DATA? (SRIS-I)

:YES. GO CHANGE DAT
iNG_CONTINUE WITH SRME DATA.
sWAIT FOR DONE FLAG.

; CHARACTER JO CRBUF.
:CHARACTER TO LINE BUFFER.

;ECHO CHARACTER.
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000036

000004
167566
000016

00CO10
167547 171270

.
9

s PRGY-PUNCH CLOCK ADJUSTMENT ROUTINE,
sOUTPUTS CHARACTER SET IN LEFT HALF OF SR, AND
:STALLS FOR NUMBER OF MILLISECONDS SET IN’ RIGH; HALF OF SR.

PRGY:  CHALT HALT TO SET S
ITR: TSR %7.C1112 1GO OUTPUT CHARACTER SET .IN LEFT
B3R ITA ‘HALF OF SR AND STALL PER SR RIGHT.

PRGS-REQDER CLOCK ADJUSTMENT ROUTINE.
s PERFORMS SAME FUNCTION AS PRGLL, AND IN ADDITION

tUSING THE PUNCH MAINTENANCE BIT. SHIFTS OUTPUT OF PUNCH

1SHIFT REGISTER ONTO THE READER BUFFER. THE CONTENTS OF THE
:READER BUFFER ARE THEN “FIXED" ON THE CONSOLE DATA LIGHTS
PBESISSUENEL? RESET WITH conrsnrs or “53°§ETBEEFE" LOADED IN RO.

JTA: JSR %7,Cl1112M go ourpur cunnncr;n rnon sn LEFT AND
MOV aTKB, %0 TALL PER SR RIGH 0.
RESET :*FIX*" (TKB) IN DATA chnrs
RESET
RESET
RESET .
RESET
BR JTR : REPEAT.
E1112M: BIS 84, 3TPS :SET HQINTENQNCE rooe (PUNCH) .
C1112:  MOVB  SR.XTY :STALL COUNT TO X
TST XTY :DISREGARD 0 DELRY
?ug c%lxan
C1112A: MOVB  SR+1,3TPB :LORD PUNCH BUFFER
DELAY :DELAY (APPROXIMATELY) THE NUMBER OF
XTY:  OPEN . :MSECS. SPECIFIED AT SR RIGHT

RTS %7 SEXIT
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000004
171294

171377
1712eM

171220

3

L =
538
W

i L oY « AT
O2abnE

171280

171236

171360

173222
171230
171166
167438

(& ]

O
00
.-‘.';',H
h
Oﬂ.lm

m nc.n.z HARACTER DATA TEST.
~r R r Ou PUTS ONTO P u FER AND BACK ONTO
SET_IN SR | ; wmmtnprw
ur a xs vonp us CHARACTER xu RLEFT. IF THE 2
SRuRE THE PROGRAM HAL s rns DATA LIGHTS WILL THEN CONTAIN:
.LEFY MALF: THE EXPECTE R ( ern
iRI8 mm mu: nc cm ER m“?uf no;k
xrn xs 84, JTPS :SE nn?n§5~n~cs MOCE.
KT8: ggza arPs *WALT FOR REARDY.
novg cnaur+1 3TPB  :QUTPUT CHARACTER,
ggz a WAIT FOR READER DONE FLAG.
MOVS arxs.cnau :CHAR READ TO CRBLF.
DATCHK G, cugcx AGRINST S/B CHAR.
BR KTA

G7-MAINTENANCE MODE SPECIAL axnna\ COUNT PATTERN DATA TEST.
psnronns SAME_OPERATION AS PRGL3, EXCEPT THAT SPECIAL BINARY COUNT
pn.rsnn 1S USED.

PRG?: JSR %7 . INBIN xnmnuzz axmav COUNT

MOV #127600,5TLMSK :SET STALL LIMIT
. BIS -91714 PRGID™  :ALLOW srnLLs
LTA:*  BIS M :SET MAINTENANCE MODE.
BIT cstvs,sa :CHECK STALL SWITCH
S -aanucu © NO STALL WANTED
:TR%L R#
LTB: EEE arps *WAIT FOP READY.
JSR 57 GTBINP # ﬂunnncrsn.
C(RB  CRAUF+1 nove 0 S/B CHAR.
MOVB . %l grpa :OUTPUT BIN CHARACTER.
ggga ark ‘WAIT FOR READER DONE.
MOVE aTKB.LRBUF sCHAR IN READ BUFFER TQ CRBUF.
DATCHK 160 CHECK AGRINST S/B CHAR.
8r LTA : CONTINUE.
:PRGIO ROLE UP TEST
.O;E,Hgncrégu OF THIS TEST IS TO TEST THE ROLL-UP CAPRBILITY
70 DO THIS A LINE OF A cnmncrsn AND IT'S COMPLEMENT FOLLOWED
:BY A LINE OF THE COMPLEMENT AND THE CHARACTER IS rnnnsnx'weo
1+ THIS SCHEME IS conrxwueg gEYIL SWITCH 15 IS RAISE
: THE CHARACTE n SHOULD NO CHANGED UNTIL THE s;nssn HAS BEEN
:COMPLETELY FILLED
PRGIO: MOV $-42, TCHAR sINIT TEMP CHAR
NIT: MOV TCHAR, CHAR OHPLEHENT OF "1
PRGIOC: MOV n-ao. CNT . 172 CHAR/LINE
PRGIOD: COM
PRGICA: MOV cnnn .? :LORD "1*
JSR %7, LSPCH :BUNCH 1= .

CHARACTERS
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13-MAY-T6  13:28 PAGE Sv
CuM CHAR : COMPLEMENT TO "¢
V CHAR, % ;bone o
JSR zHAkSP H sPUNCH "1
coM ¢ § e
00004& ADD 82, CNT {END OF LINE?
BNE PRE10A :NO
MOV 8)S '/.g :CR
J %7 LSPCH
MOV 812,%0 sLF
SR %2, LSPCH
T SR +NEXT CHAR
BPL PRG10C +NO
oggE;; DEC TCHAR :YES CHANGE TCHAR
%7L,omm % ;ﬂwmm :CHAR STRING COMPLETE
000736 a8 RENI
0000 CNT: O
‘f 36 TCHm: "‘02
600041 CHAR: 41
:PRG11, NON-PRINTING CHAR TEST
604 PRGIL: rvp; :PRINT TEST TITLE
118 NPC :
012767 000120 000124 MOV 20, ,CONT :CHAR COUNT
012700 0086iC1 PRG11A: MOV $'R. %0 :PRINTABLE CHARACTER
004787 173574 JSR %7, LSPCH :PRINT PRINTABLE CHAR
012767 000000 177742 MOV 80, CNT :FIRST NON-PRINTASLE CHAR
016700 17773% PRGI1B: MOV cnt w0 :
004767 173586 ISR %7, LSPCH *PRINT NON-PRINTABLE CHAR
105267 177726 INGB  Ont . .
82767 000012 177720 CMP 812, CNT :LINE FEED
00138k BNE PRGI1B :ND
012700 002013 MOV 813,%0 :PRINT NON-PRINTABLES
004767 173532 JSR %7 . LSPCH
012 14 MOV .%4 %0
004787 173822 JSR %7, LSPCH

Olz7e? 0000Ie 177670 _ .. MYV aib,CNT . 4
016700 177664 . PRGILC: MOV . CNT.Z0 ;PRINT NEST SET OF NON-PRINTABLES
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B i
e
e
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R
b

Ce36
Og4e
CesS0
gesH
0eel
OBE4

OOO0000
Pe pe B P Pa fn Bt

i

il

et aed = [ & | & T & T
Riunsi- 22
RIELR S

=38

8883
R e e

004
812700
CO4767

13-MAY-76 13:28 PRGE S5

173504
600 40
000004

000120
012105
170580
170554
173414
0002C0
000177
177716

000C.0
166776

000015
173350
000012
73340
12108

173326

0001eC
000015
173276
0o0Cle
173266

177646

177826

CCNT:

mz(”i“"
oM D50

BNE

o

DOS

%7 .LSPCH
cnt

840, CNT
PRG*IC
CCN
PRG1IA

PRGII

+PRG12, WORST CASE NOISE
:THIS PROGRAM READ IN DATA FRUM THE KEYBOARD UNTIL (1)

sRUBOUT CHARACTER I
;BUFFER IS FILLED.

PRGl2:

PRGL12C:

PRGLZA:

PRG1EB:

DUMP:

OMPA:

TYPE
WSTCN

#80. , CONT
soenb»a Rl

arxs 3R1
IRl %0

%7 Lspcu
8200 (R1)
(R1)+. 8177
PRG128
CONT

PRG12A
%7 , OUMP
SR

PRG128
PRGLEC

£15,%0

%7 . LSPCH
812770

%7 . LSPCH
sDEND+2,R2
(R2)+,%0
/? LSﬁuH

on¢

;DEC CHAR_COUN

:BRANCH_IF NOT END OF TEST
:RERUN TEST

:CHAR COUNT

SENSED OR (2) UNTIL AN EIGHTY CHQRRCT‘R
IT THEN ECHOS THE DATQ UNTIL SWITCH 1S IS PUT UP.

; TYPE PROGRAM TITLE

YPE
RUBOUT OR 80 CHAR ENOS DATA
1SET CHAR COUNT =

; TEST FOR KEYBOARD DONE
:LORD CHAR INTQ BUFFER
;CLEAR UNWANTED BIT
TEST FOR_RUBOUT
P BUFFER IF END OF DARTA

: DUM
DECRERSE CHAR COUN
;BRANCH IF NOT 80 CHﬂR

: OUMP BUFFER

s TEST FOR END ROUTINE
:CONTINUE DUMP IF NOT END
tASK FOR NEW DATA
; CRRRIRGE RETURN
;LINE FEED

;R2_= BEGINNING OF BUFFER
FETCH CHARACTER FROM BUFFER

PRINT CHAR
TEST FOR END_OF BUFFER
:BRANCH IF NOT END
:END OF BUFFER -

;PROGRAM 13, LAST CHARACTER VISIBILITY

PRG13:

TYPE
LCVIS
MOV
MOV
JSR
MOV
JSR

%, LSPCH

iLF

;TYPE TITLE OF TEST
SET CHRR COUNT = 8C.
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000102
173e56

177566

13:28 PRAGE 56

PRGL3A: HUX
Y
2000

g
3

EOS

%8, %0 ;LOADTEST CHAR
%7, LSPCH :PRINT

;DELAY 2 SECONDS FOR
:PRINT HERD TO STEP ASIDE
CCNT iDEC CHAR COUNT

T Y
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13-MAY-T6 13:28 PRGE 57

137 127 RA33WPE: .BYTE
IEr 13:

133 77 R3ISWPE: .BYTE
07?7 13

lgg 103 A: .BYTE
l 106 D: .BYTE
110 111 G .BYTE
113 114 J: .EYT
116 117 M: BYT
12l 122 P: .BYTE
124 g9 M .BYTE
127 130 V: .BYT
1 060 Y: BYT
062 063 ONE: BYTE
06S Ce6& FOUR BYTE

133 134 C100: .BYT

136 137 Cl35: .BYY

000 377 C377: .BYTE
0S0123 041501 TBTST: .ASCII
042524

0S2123
020040 020040 TBMRK: .ARSCII
Q40057
080?38 02004C TBMRK1: .ASCII
00 .ASCII

i CRLF:
026455 OQ444SS RM33A: .ASCII

026511 100 RM338: .ARSCII
026?38 044455 RM37A: .RSCII
040040 SPTSTC: .ASCII
040S03 0Sil22 CRTST: .ASCII
Q42507 0S1040
05112S 020116
052123 (021445

051043 043511 RMTST: .ARSCII
g4e440 0OS110!
020116 0O425eM

100
0S1443 0O40S20 SPTST: ASCII
020040 092?83

6043 047111 LFTST: .ASCII
42506 04210S
0S1S0S (Q2esey

FOS

047,137,127,057, 127,137
047,133,077,103,077,133

—
O
W

8»—-.—-»—- Boe o poo b poap =
WNUMNLMN——- 000
r= = WO UWNU ™) L+
8.—»—-»—- o;jo—o—-s—-o—-.—-
e ™ | & ]
O 3B e O O O
OCOr—=r—=tap—=p— b b
OO INI MY == O
WOOUNU L0

0&4, 065,066

41,042,043
Q44,045 04E
047,050, 051
052,053, 054

072,072,074
075.076.077
100,133, 134
135.136.137
377.000.377
*%#SPACE TEST%s"
L] /a°

’ /a'

’\ )

'%8CARRIAGE RETURN TEST%#3’

"%#RIGHT MARGIN TESTZ&3’

"“4SPACE TEST“s#3’

*%sLINE FEED TESTZ#3’
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2473 0lliawe
2474 Qli2w
B3 sy
S:LI 8115&5
«'8 0112?0
2479 011276
2480 011304
c481 0l11i3l2
c482 011320
e483 011324
2484 011332
2485 011340
2486 Qll34e
2487 011350
2488 (011356
2489 011364
2430 011372
2431 gllqﬂﬂ
2492 011402
2493 011410
2434 011815

5995 Sllﬂa

999 114

2437 (011436
2438 Dl1444
439 0114582
2S00 01145y
2S00l 011462
2502 011870
2503 011476
2S04 011504
2505 011812
011520
011526

2508 011534
2505 011536
2510 011544
2sll [D11S8Se2
esle 011560
2513 011566
2siy (011572
es1S 011800
cSlE 011806
2517 011618
2518 011620
eS19 01162
eseld 011634
esel O0l1e42
2s22 011646
2523 011654
esa4 01156;
es2S 01166
esck 011672
ese? 011877
cseB 011704

MACY1l 27(732)

Q40043
021445

504

13-MRY-76 13:28 PRGE S8

044103
CH

042102
022524

0S1504

047510
124
51101
Clee
820104
Q41040
042520

0Sasl1?
051504
Q44524
040043
g40S24
Q44525
052116
O40le4

C40045

042520
040504
100

040
047117
0s211e

CHRTST:

WCPTST:

KMSG!:

KMSG2:
KMSG3:

KMSG3A:

KMSGH:

KMSGS:

OCTEQV: .

KMSG6:

KMSG?7:

P7MGL:

P7MG2:

BKSU:

DECVAL: .

NPCT:

.RSCII

.RSCII

.ASCII

.ASCII

.RSCII
.RSCII

.RSCII

.RSCII

GOS

*%8CHARACTER TESTS%#3’
*%8WORST CASE PATTERN TEST%#3’

'%8KYBD TESTZsd’

"ZPRESS A KEY WITHIN 10 SECONDS.3'

'%8ECHO TEST'
'%CHARACTER KEYED WILL BE TYPED.'
'%RUBOUT ENDS ROUTINE.%#d"
'%80CTAL EQUIVALENT TEST3’

0-/. . :
’ D/.a
*%NO KE

YBOARD REQUEST.J’
"%4FALSE KYBD INTERRUPT3’

'%8DISPLAY EXERCISER”83’

"%“8TYPE IN DATA :3'

OU a’
" X#NON-PRINTING CHARACTER TEST“#3d'
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811?12 047161 83010? 044103
2530 011720 0S1101 1501 Qu4asey
e531 011726 020122 042Sa4 0s2la3
2532 011734 02144 100
33 Q11737 -3448 8%1117 WSTCN: .ARSCII ’"%“sWORST CRSE NOISE%#3d’
34 0l17% 1 Y4 1501 .
35 0l17%2 16 0Sisll '
asgg D{i?se DHH 3 RUBSC ASCII '%sTYPE DATA - RUBOUT OR 80 CHAR ENDS DATA%&d’
3% Oif Sﬁém:§ 022161 Gabial
0l 2 047502
eS40 012006 352125 Q47440 020122
2541 0120i4 0300 041440 040510
esse 0l202e 0201 Q47105 15
43 812030 J 052101
44 012036 43
2S4S 012040 021445 O0O40S14 0S2123 LCVIS: .ASCII ’'%sLAST CHARACTER VISIBILITY TESTZ%s3d’
gS4b 012046 041440 040510 040S2¢
gs47 012054 052103 0S110S 0S3040
gs48 012062 0SISI11 (041111 Quelll
» 2549 012070 0S2111 020131 0O425eM
‘2550 012076 052123 021445 100
eSSl 012103 00000! DEND: .END
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A 010730
ACNY_ DQNO4Y
ACNVE 004000
= B
ACNVX 83
ACNVY 004006
ACNVE 003760
RDTENP 004306
ARDA  0025S¢
002602
AD 002542
AT0 004550
ATOR  0OWSER
AT0B  QQ57?
ATOE 0045
ATI 004602
ATIA 004620
aTiB 004634
ATIE 004630
3
AT 004652
AT28 004656
ATSE  004EE?
AT24  0O0S0S0
AT24A 005066
AT248 005110
AT24C 005130
AT24E] 005104
AT24E2 003126
T3S 005134
ATZ5A 005152
AT 005174
ATZ5E 005172
T3 009BEE
AT3R 004704
AT38 004710
ATE 004714
AT30 005200
AT30R 003210
AT308 005220
AT30E 00S3I6
T3l 005224
AT31A 005334
ATZ1B 005360
AT3IE  00S2SE
AT32  00S2EM
AT32A 005274
AT328 008322
AT32E 005320
AT23 005326
AT337 005336
AT338 005362
AT33E 005360
AT34  00S3ee
AT34R 003402

MACY1l 27(732)

13-MAY-76 13:28 PAGE 6l

CROSS REFERENCE TRBLE -- USER SYMBOLS

1543
1420
14]19%
1427%
14418
14378

SRS

~ DO N W

e N e ol =l SR Sl S S
3T

NN
NN+ .0

1547
1428
1423%

16748
1E778
16888
1691s
16958
17048
1708#
17128
17208

17248
17308

1961

14388

1441

1567

1578

1589

1650%

1664 -

1600

1875

1689

1705

1721

1736

24228

1445%

1651

105

1447 %
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DZLCAC. P11 CROSS REFERENCE TABLE -- USER SYMBOLS

AT348 005424 17358 1738

AT34C  00S430 1723 1737

AT4E 005422 17348

AT 00843 1725 1741%

AT ugg 1749 17478 1753

AT 005472 17518 1756

AT3SE 005502 1746 17544

AT36 005510 1742 17608

AT36A 0055 1763 17668 1776

AT2E8 1765  1773%

AT36C 005562 1772 1774

AT27 005572 1761 1779

AT37A 005602 1782 17838 1792

AT378 005630 17908 1797 1800

AT37C 005640 1784 17938

AT370  00SES4 1794 1796

AT37E1 005626 17834

AT37E2 (00S6ED 1793 1798

aT4 004720 1584  180Ss

AT4A 004736 1508 16108 1620

ATY8 004780 1612 16158

ATYC  0OSO0OG 1614 1617 = 1619%

AT4El 004 16138

AT4E2 004778 16184

AT40  00SEGE 1780  1804#

AT40R 005702 1807  1810% 1823

AT408 005740 1809  1817#

AT40C  0OS742 1816 18188

AT400 005760 1820 18228

ATS 005004 1806 1622t

ATSA 005022 1625 16278 1633 - _——— = —— = = — e ——

ATSE 005044 1630 1632

ATSE 005042 16318

AIST 004024 1422 1430  I1434s 1438

A33WPe 010714 24188

A3CWPE 010722 24208

BCHECK (003360 134908

BOCNV 004200 14768

BOCNVA 004220 14808 1483

BELL = 000007 9438

BITO = 000000 9108

BITI = 000002 3038

BIT10 = 002000 g3i 9008

BIT11 = 004000 B30  89%s

B8ITi2 = 010000 883 838 :

BITI3 = 020000 888  B897s

BITI¥ = 040000 887  B%% 1320 1519 1899 2093 2098 2192 2205 2281

BITIS = 100000 886 894 8958 1042 1098

BIT2 = 000004 3088

8173 = 000010 3078 1169

BITY = 000020 3068

BITS = 000040 305s

BITE = 000100 q04% 1610  16l1 1615 1616 1627 1629  1BM1  1BM2 16N 1647 1858 1880
1732 1749 1769 1787 18l2 2130

BI77 = 000200 903s 1827 2118 2160 2182 2202

BITe = 00O4GO 2283

833 3028

i e —— — " -
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LMRIN. MACYLL 27(732) 13-MAY-T& 13:28 PRGE B3

DZLCAC. P11 CROSS REFERENCE TRBLE -- USER SYMBOLS
BITS = 001000 832 90la
BKSU 011867 25258
BLKES = 012226 3474
BLKCC = 012340 3514
K3 o 012230 339
KR= 01210 Q44 Q45 Q46 947 948 M9 950 951 1505  1S22%  1S23%
BLOCKB= 012225 3468
BLOCKC= 012327 9508
QcKi= Q12105 94Ss 1529 1532 1533 1536  IS44 1548 1SSl 2194 2207 2208
oCKe= 0122l 48s 1537 1583
BMOVA 004130 14578 1959 £
BMCVE 004120 138 1421 1429 1453 1527 1531 1535 1542 1S4 1SS0 2208
BRCTR 003052 1203 1209 1253 1284+ 1269
002754 1250s 1258 1267 1382 134 1356
003012 12538 1264
BREADS (003032 1281 12Els
003042 1263 12568
BSYNC 003420 1348 1351 1359
BYPHAN= 000400 833 11
CONT 010476 2336% 2357% 23608  2371%  23\1¥  2404% 2414 A
CHAIN = 104012 933 I174 I566 1577 1588 IS99  IBl9 1632 1650 1863 74 1888 1704

1926 1962

1720 1735 1752 1775 1781 1822 1840 1864 1891 1907 15
gg kY 2042

1
l
1968 197 13980 1986 1993 1999 2006 20le c018 2024 e
egge 20ss 206l 2067 e073- 2079 2085 elll 2l48 2163 e

CHAINN 00 8  1087%

CHALT = 104005 928s 1068 2226 2237 2265

CHAR 010336 2307% 2309 2310 2312 2313  2315% 23308

CHKASR= 104022 3414

CHK33 002364 995  11plw

CHK330 002376 100i 11648

CHK3S 002400 1000 11658

CHLT  0OI474 933 10204

002034 1088 1090 1092  109Ss.
CHNAA 1097 1098 1101w
2070 1075 1104« 1111

CHRTST 011244 1953 2474y

CHR1 001454 10108 [353* 1365

CHRZ 001486 10118 1355% 1368

CHR3  DO1460 10128 1357% 1375

CKASR 002416 1006  11693%

k33 = 104013 9348

CK35 = 104014 93e4 1914

CLEAN 002230 1070 1i3is

CNT 010332 203+ 20%r 2093 2101+ 2308x 236k 23284 2MIx AW 23 WS 2L 2082

CNVCTR 004300 1479%  [482% ° 14948

Y 004142 14638 1467 1469

CPROYA 004152 1464 14668 | :

CRBUF 001452 1009 1030 1032  1259% 134l1¥ 1342 1353 1355 1357  21Se* 2157  21e0% 218l
2173« 2l7ex 2178 218 2183 203 2203  Zler 2217 228 W a9

CRLF 011073 1938 - 2451w

CRTA_ 001662 1061  [0OE4s

CRIST Qillee 1835  24Bs

CTRA 0014eM 10148 1837% 1838% 1841 185b* 1860 1B870% [1873% 1875%  1889% 1900%  130S» 1920




MACY1l 27(732)
CROSS REFERENCE TRBLE -- USER SYMBOLS

omeo
DZLCAC.PLL
CTRB 001466
CTRC 1470
CTRD 1472
¢T 501
CT 604
C108 00&0s2
CT0C 006Ce0
¢Tl 006120
CTIR 006144
CTi0 00B6SH
CTil 006658
€112 006700
CT13 006712
CTl4 006724
CTiS 006736
CTib 006750
CT17 006762
CT12 00blb4
CT28 0062
CTe8 00e2z2
¢12C 006230
¢T2D 0062Se
CTeE 006310
CT20 008774
¢T2l 0070
(Tee 007020
€123 007032
cTa4 007044
C12S 00?7
CT26 007070
(127 007102
€T3 006320
CT3A 006344
€738 006374
€T30 007114
€T3l 126
CT2e 07140
(T32A 007164
CT328 007212
CT32C (007244
CTy 00e400
CT4R 00e430
CT4B 00442
€15 00eble
CT6 006630
cT?7 00Bb4e
CURTST 001334
C100 011021
C1il2 007776
CllleA 010016
CllleM 007770
€135 011i0eH
€377 011027
(4l 010774
Cu4 010777

13-MAY-76 13:28 PAGE &M

1924%
1015#

1927%
1841 %
1877%

18328
1850
18418

1932% 2125% 2]146#*
1844*  1876% 1877

1885%  1940%*  1S944x
1130

LOS

2198% 2200%
1892%  1933%

1952




MOS

MAIN. MACYLl 27(732) 13-MAY-7& 13:28 PAGE &5
DZLCAC.PI1L CROSS REFERENCE TABLE =-- USER SYMBOLS

47 011002 2047 24368
S 01100% 20sH 4378
¢SS 011010 - 2060 c438#
¢7e 811013 2066 c439¢ e
7 11C16 2072 24404 e ;
010733 1967 c423#
DATCHK= 104004 9278 2273 2294
DATHLT= 104017 938 1345
DECVAL 011672 - 1478 25ch#
DELAY = 10440C S4es 1207 1327 1681 1698 1712 1715 1880 elae 2253 e4ll
DEND 012103 44 2372 2392 25518
DIGIT DO4302 1485% 1488%  1491% 1492 14954 ;
DLCNT 003272 1305% 1307 1317%
OLY 003230 1007 1305#
DLYR 003250 13098 1314
DLYB 003254 13108 1311
DMPAR 010622 2393%¢ 2396
DTICHK 001520 1030%
DTCHKA 001536 1031 1035#
DTHLT 001530 1003 10324
DUMP 010576 2383 23684
EHALT = 104010 93ls 1062 1081 1085 1211 1257 1372 1466 el3b 2lye
EHLT 001506 836 1025% 8
EMTA 002300 1140 11438
EMTINT 002254 871 1136%
EMTTAB 001400 988% 1145
ERCTR 001462 10138 1346* 13b60%
ERR 001540 931 10374
ERRA 001560 1038 1040 10424
ERROR = 104003 S26# 1568 1579 1;90 1601 1€13 1618 1631 1644 1649 1662 1673 1687
1703 1719 1734 1755 1771 1788 1798 1815
ETD 007272 ell? cla3s
ETOR 007304 clzbs 2147
ET0B 007342 2le7 cl38%
ET0C 007356 2139 21434
ETOCA 007364 el3? el43 2145#
ET1 007376 eled clS0s
ETIA 007406 2i54% 2162
ET2 007456 elsl 2lb7%
ETeR 007476 2l748 2l8d
FBALL 004476 15428 2092
FBF3 004432 1517 15264
FEF3R  0O4442 1526  1528%
FEBF3B 004450 15318
FORWD  DO02124 1071 l1i2s
FORWDA 002156 11198 1123
FORKDB 002164 1116 11218
FOUR 010786 2023 c43cs
G 010736 1973 cHc4s
GETRDY 001702 1069 1082 1086 1108 1109
GKECR 007700 2139 ccl4s
GOTST 002202 1074 1080 11248
GCTSTA 00e2ee 1125 1127 11298
GRCNT 003334 13328 1334
GTBIN 003644 1340 1364 1367 - 1374 1333

GTEINP 003712 1408% 2288

—— — - —— " - -
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LMRIN., MACYIl 27(732) 13-MAY-76 " 13:28 PAGE 66
DZLCAC.P1I CROSS REFERENCE TRBLE -- USER SYMBOLS

GTROYA 001714 1071% 1084 1107 1135
GTRDYS 001720 1072#

GTRDYC 001736 1073 1076s

GTROYD 001784 1073  1083s

HLTSW = 100000 8864

HTA 00755k 21928 2212
HTB 07614 21998 220!
HTC 07E52 2204 2206w

HTD  0076EY 22108 2213 .

ICTR 001342 9708 1038% 1117% 112e%  1173s

INBIN 003806 1351 13858 2279

INCPRG 001656 10624

INCRTN 001774 10858

TR 007734 22278 2228

010741 1979 24258

JTA 007744 22388 2245
KMSG1 011324 2120  2483%
KMSG2 011342 2123  24Bb#
KMSG3 011402 2183 2432
KMSG3R 011415 2171  2494s
KMSGH 011504 2170  2504#

KMSGS 011534 2181  2508#

KMSGE 011544 2135 25104
KMSG? 011572 2141 - 25144 '
KSTART 001332 9ee¢ 1069  1557%  1826%  2117% : ke
KTA 010034 22668 2274 : :
KT 010042 22674

LCVIS 012040 2403 2545k
LFTST  011g2] 1838 24708

LOGICA 007234 21064 "

LPRGSW= 002000 91% 1108

LSPCH 004156 19638 1508 1843 1847 1849 1879 1884 1888 1902 1904 1943 17 1948

1849 1951 2els 2311 g3l4 2319 232l 2338 2343 2348 2350 2353 2377
2389 c38l 2394 2406 2408 2410

LTA 010116 20828 2295
LTB 010136 ZEIH 22868
M 010744 198¢S 2426
MACHER (000004 Bbl# 10S6% 1131% 1Se4* |S7S#  1SBe*  1597%
MANUAL= 100000 8944
NITRSW= 004000 8908 1096
NOP = 000240 8844
NPCT 011677 2335 25274
NPRTSK= 020000 8884
NTRECSW= 010000 8894
NXTST 001340 9698 1069* 1083 1106 1112 1114%
OCTEQY 011536 2179 2509% :
ONE 010763 2017 24318 : : .
OPEN = 000000 8854 et 9366 957 968 369 970 971 972 1008 1009 1010 1011
¢ B 1012 1013 1014 1015 1016 1017 1186 1187 1199 1200 1218 1225 1288
1293 1302 1317 1328 1330 1337 1338 1382 1383 13381 1392 1393 1334
1395 1396 1423 1431 1434 1435 1436 1437 1494 1435 1498 1512 15818
1528 1863 1935 1936 2254 1
1892 24278
PIND 13948 14%3*
POPSP = 138 1l 1312 1315
POPSP2= uaases Q48 1101 - 1172 1737 1754 1773 1798 1817




LJRIN, MRCYLL 2T 732
3= 2as.P11 Ro%E
EREND 2120
B° B
BRGNM Q0
eReT
PRJD
PRSI %2
PR 1
Qa1 10228
Pﬂilgg 10214
PRGL 1022
PR3l 01039
PRGIIR 0!
= e
" |
CRele B
<3 -
PASis8 idces
Gl 10804
PRGl 10836
PRGL 010670
PR3 Dooeue
PRGY an??gg
PRGS 007742
PRGS 010032
PRG7 0100
PRTC = [
PRTY! =
PRTYZ2 = 0001
PATY3 = D00]40
PRTYS = Do0343
o ;B
1y s
PSW = 999;75
PTO 003832
FTOF 003&40
PT. 003634
PTIP 003842
P7MGl (011820
mGe 0] l6d
T 1
RENIT 010206
RIND 30
e 00B150
8MTSY Q0l11l1s3
BM23R 811075
BMz28 11103
gM278 011107
RNCONT gg3355
ENGEN 2702
=125 002750

R
&

| 13-MAY -
sefiEne 1o
11100
5# s 03%
2118: 119%:
*
gséo 1067
{ 1 s{ .
74 5821
381l 3058
23108 31
23088 323
5332' 23348
3378 2358
J428 2346
23S§l 2358
38 c3t’s
23738 2382
2380 23838
23698 2386
S84 2402s
24088 g4lS
S7S 1178
78 189s
977 22zbs
7 22378
37 22658
380 22798
S22
32is
S20s
S1Ss
SiSs 3¢l
Si7s
Ql6s
872 874
2838  10SS#
1810% |813#
13928 13953
139Ss 1408
13938 1399+
13368 1408#
i 219] cS18s
219% 25228
1333 13378
10088 1836#
23078 2327
1385+ 1387
18S7% 1B63s
185 o463
185 4S2s
1857 4548
24558
1335+ 1328%
1235 1323
1235 1239+
1238 1242

} 128 PRSE &7

USER SYMBOLS

1042+ 1084+ 1087
2205+ 2281+
éBE&:

328
2353
2388
2418

383

SiSs lE0S 162§
1132% 1308+ 1809+
1814 2131#*
1405+
1414%
1900*  1403% 1404+
1909#  1412%  14]13+#
1837
1388 13318 1801+
1332
12496 . 1246s
1245+  [249:

BO6

1035+ 1115 1320
1840 1887 1810
1826« 1830+  1E5%s
1405 1408
1418 1415

iSl%

1827+

1935+

2093+

1768

2098+

1786»




MRIN,
D2LiRs. Pl

%ﬁ

MRCYLL 27(732)

13-MAY-7& 13:28 PRGE 68

CROSS REFERENCE TRBLE -- USER SYMBOLS . -

1189%
11981
S40
xggs.
2353
Siis
Qloe

938.

LAV
3

ggls

U Pepsp=s  paps

ik s maley

1324
335

1197
11
146
1189

55390

2372+
2392+
24288
145

11998
120Cs
1057»

2375
2393

1089
1083

1078

2376
2395

1118+

2193+

1784

1378

1113*
2378

ligl#

1072
1683

2280+

1783

CO6

ligv

2379 2398

107 1089 109 1104
1897 2148

1808

1108

1128

eell

2248
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LMRIN, MARCYIL 287(732) 13-MAY-76 13:28 PAGE 69
DZLCRC.PLI CROSS REFERENCE TABLE -- USER SYMBOLS

* 33Ss 13939

TSONT S 1913

TEMRK 110 181 478

TSMRK 1 11 193% 4498

TBTST 110 192 ety :

ToHRR Oggg agos* 2307 2324% 2325 2329

TCTR 1S04+  1S09% ISli2s

TENPWR D04304 1480% 1488 1430 14%68 X

TKS 881 18 9578 1259 1578 2156 2178 2197 22l 2239 2272 2233 2375

TRLVL 1 518 1219

TKS 00130¢ 9Sts 1208 12S2% 1256+ l26l¥ 126 1865 1610# 161! 1615+ 161& 1827+  l&2%

, 2130 2138 2154 2174 e21l4 2z2i 224! 2373

TKVTR 001316 3508 1217

TP8 001314 9538  1204#% 1284+« 1470%  1SS8 1684+  1ES8 I714% 21S7% 22S2% Z289% 2290+

TPEM 882462 1316 18278 :

TP 472 19308 1933

TPLVL 001324 - 9838 1226 1747 1767

TPLIR  00%37% 1S14# 1S1S+# ISi8s

TFS 001312 9S8s 128S 1463 1471 1587 1g41% 1642 1846#%  1EN7 1658+ 1660 1871 1888
1701 1717 1730% 17§i 1748+ 1749+ 17S1#% 1766% 1769+ 1774+ 1785+ |787% (730
1811% 1812% 1gxg* 2ls 2247% 2285% 2287 2282 2288

TPVIR 001322 9628 1224 1793% : ;

TRPA 0023494 1182 11568

IRPINT 002320 873 11488

TRPTAE 001446 10078 1158

TIYTYP 001326 St4s 116l 1188 1168

TYP 003054 98e  1271s s

TYPR 003084 12748 1283 1232

TYPC 003102 1276 12788

TYPD 003130 1282 12848 1289 1251

TYPDAT 003174 1274 1275 127 1280 1284 1288+ 1230% 12938

TYPE = 108000 9238 1301 1834 1884 1858 1862 1868 1871 1897 1318 1328 1830 1337
1958 2lls 2128 2134 2140 2182 2180 2130 2138 2334 2387 235% 2422

TYPES = 104001 9248 2163

TYPF 003146 127 12888

TYPG 003180 1281 12908 )

T 004 150Ss y

TYPLB 004332 1S0es 1510

TYPLN  00S3 15048 1520 20988 2100 2210 R

TYPLN3= 104018 9378 1980 Sgs 1872 1378 1384 19391 1397 2004 2010 2018 2022 2028
2034 2040 046 2083 2089 206 2071 2077 2083

TYPL3 0043SH 1002 15148

TYPS 0023178 983 12958 1303

TYPSA 3222 1299 13018

TYPSE 003224 1297% 1298 1302

V 010788 200¢S 24298

WCPTST 011270 24788

WSTCN Q11737 2368 2533

xTY 010026 2c48% 2249 2251* 22548

Y 010760 2011 24308 A -

. = 012103 gS8s 8! 863 =) 86 889 873 G528 S48 1142 1154 1182 1186
1170 1285 1286 1343 1347 1402 1411 . 18472 2188 2153 2178 2218 2288




.MRIN,
OZLCRC.P1L

R0D

8¢
SEQ

wm
I T =

-4 Wy ©)

zp

MOV

s AT T e
gmdgtﬂb—r— “Jaun

w
o RURs
LT =)

=3

- R:'-—-O—-H
SR ERP RN
OLONNNNOOmMO OO -

Pabsp-sh-sp-ah = psh=spapf)
JPD

&8

MRCYLl 27(732)

1438
1838
1077
1258

el9e
107¢

uf
1
i
1610

eey?
1089

1152
1672
1084
%343

1167

0%2
104
1144

1627
2266
10%%

1702

e el el ol el
D) L= “Jo-e O~IUN
D.—Olﬂg OWOoOoOo
noO D OMNOUWW

13-MRY-76 13:28 PAGE 71
CROSS REFERENCE TRBLE -- PERMANENT SYMBOLS

1216

093
326
1157

~J
a

e bepms psPps s po [ ) pe pe
(WEMN— O~
et YO UMD

LWOuUIN -0 ~Jr—

o

1223

2360

1324

1238

1279
1333

1732
1128
ea2la

1109
1378

MWUNO~—uUTfuiu

o po e p=e [P ML) 0= e p—
3.—-.—0.::(.:4:(1:4:
O LA > r—= D+

———
LM
o~

oW

EOQB

1242

128l
1404

0 RO

1%

1334
1442

1787
161l

Ho
-0

MU b e be b b s pe b= [N

= OO L LWir=r-0)
—UNMUN~—-0OMNNWw I
=J0™ ~JO000OUIUN~— 0

Lr— 00 LW
WO~ £
o O—a

wuUw
-C:‘(‘DOU‘
W) £

U=t erep—p—ep—=p—p— fulve—r—=r—
— OO0 £ LWOMNN——0)
NN — OMNVOUO

NN LOO0NOTUOW

= OOUN L WIus—r—r— -

L "I DOMONMNOUNI-—

WOW L0000 O

1443

1817
1646

U L£IOTUr—=r=t= LI~ (D

fUr—= st bebspe b= UG~
0= .r.*c)ruruu..nw»-o L 0w
WU~ NI~ LW 0w

=0 -,

1490

1830

ef’ -

2098
1647

1302

furu

(A P oA T T Y [
=Ll

—  UND
£ OW

ot

fU’-‘;—:{HO—-H.—-HO—.H
Lo~ ELooum

=D
=3

T Vs
LV | )

b e e pe
MmO

1880
238!

338
1141




LMRIN, MARCYLL 27(732)  13-MRY-7& 13:28 PRGE 72
CROSS REFERENCE TRBLE -- PERMANENT SYMBOLS

DILCAC.PLL

<

MOVE 12 1274 1284
5 4% &% 43

ROL S&g 1135 1156 1236

ROR 4 1446 1447

RTI 1023 1028 1035 1041
1265 1268 1877 1300

RTS 1082 1120 1128 1213
1416 1425 1433 1450
28%0 28y 8397

?gﬂ 1021 l 1094 1137

AP 942
18T 1039 1048 1087 14

U E R

-RBS
RSCIT 2444 . 2W7 2449 24sl

~

.BYTE 2418 e420 24ee 2423

e
.END 258l
-REM 1
.REPT 875

ERRORS DETECTED: 0O
DEFRULT GLOBALS GENERATED: O

%DZLCAC DZLCRC/SOL/CRF DZLCAC.P11
RUN-TIME: 8 16 3 SECONDS
RUN-TIME RATIO: 94/27=2.3

CORE USED: 10K (19 PAGES)

538

2s10

g427
c44e

38

1355
éqq
37
1244
1168
1795

1344
1493

0l
2458

es14
2428

3443

2463

2518
2429

5333
14494

1950
2393

1185

1361
1524

138

=13

2430

5197

2341

1457
2156

1198

1373
1539

2470
3525

2431

2342

1492
2157

1220

1381
1554

249
is8

2474
2526

2432

- 2347
- 1507

el7s

2349

n
o

eal

1233

1407
1954

it

2483
2533

2434
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