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3. SWITCK<SETTINGS
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5S. OESCRIPTION OF TESTLOOPS

6. ERROR=HANOLING

7. COMMUNICATION wITH THE PROGRAM (MESSAGES FROM

TRE TEST)

8. PRINTERTABLE

9. PRINTEREGUIPMENT

1,ABSTRACT

THE DIAGNOSTIC=PART OF THE PROGRAM WIL

CONTROLLER AND DETECT HAROWAREFAILURES

POSSIBLE, IF WANTED, TO TEST THE SPECI

AND STATUSLOGIC OF THE PRINTER ITSELF.

L TEST THE PRINTER@#

-« IT IS FURTHERMORE

AL PAPERCOMMAND=

THE EXERCISER=PART OF THE PROGRAM IS USED TO PRINT PAGES

WITH ANY INPUT'ED CHARACTER CR TO PRINT PAGES WITH ALL

PRINTABLE CHARACTERS ROTATED TO ALL PR

2.MACHINE REQUIREMEATS

RC36@@ FAMILY PROCESSOR

8 K READ/WRITE CORE=MEMORY

TELETYPE OR OPERATORS CONTROL PANEL

RC 369@ LINE@CR SERIALPRINTER = SEE

3.SWITCH@SETTINGS

3,1 STARTING ADDRESSES

4a@ TEST LOOP BUILCER -» TO

COMPLETE TESTPRCG.(SEC,

4at TEST LOOP BUILDER = TO R

PLETE TESTPROG, = WITH I

MENT AND PRINTERCONSTANT

4@2 CONTROLLERDIAGNOSTICTEST

EQUIPMENT AND PRINTERCON

4az CHARACTERMOTIGN= AND CHA

GRAM WITH INITIALIZED E40

TERCONSTANS (SEC, 4.4)

4a4 RESTART OF THE RECENT DE

(SEC. 4.5)

4as HAMMER AQJUST PROGRAM RC

496 HAMMER ADJUST PROGRAM RC

3.2 SWITCHCONTROL

S4¥2=L0OP IN TEST IN CASE OF ER

SY1@=INFIGIT PRINTOUT

SWLLSPRINT FAILURE@RATE IN TES

SW12=NO HALT IN CASE OF ERROR

SW1i3=WAIT AFTER DIS MESSAGE.

SWI4=KALT AFTER DIS MESSAGE.

SW1S5S=SCLEAR DIS AFTER MESSAGE,

INTPOSITIONS,

SEC. Ge

RuN PART OF OR

4.1)

UN PART OF OR CCM=

NITIALIZED EQUIF=

S (SEC. 442)

WITH INITIALIZED

STANTS (SEC. 443)

RACTERROTATIONPRO=

UIPMENT AND PRIK=

FINED TESTLOOP

3632/33/34/35/36

3641

ROR

TLOOPPROGRATM

IN TESTLOCP<PROGR,

DIS I8 THE 16 CKAR

OISPLAY AT OPERAT.

CONTROL PANEL.
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3,3 CPUNO

FOR TIMING PURPOSE THE PROGRAM DETERMINES IN

WHICH CPU IT RESIDUES. IF IT FAILS, THE PROGRAM

WILL TRY TO CONTINUE AFTER THE MESSAGE "MISE*

RABLE TIMING".IF IMPCSSIbLE, THE PROGRAM WILL

ASK YOU TO IDENTIFY TRE CPU WITH A NUMBER BE

TWEEN @ AND 6.INSERT THE NO, THIS wAYs

RESET

DEPOSIT # INTC AC2

CONTINUE

USE: FOR NOVA 1290, RC36Q3-8REAK

FOR RC36@3 WITHOUT BREAK

FOR NOVA 2 = {6K

FOR NOVA 2 = 8 K

(THE MEMORY TYPE FOR THE FIRST 8K IS RELEVANT)

ometh
4.OPERATING PROCEDURE

KKK

LOAG PROGRAM USING THE BINARY LOADER, OR, WHEN IT RE

SIDES ON DISK, BY CALLING "LPTTEST" THROUGH HIPBOOT,

AFTER LOADING, SOME MESSAGES WILL APPEAR (SEC.7.8)¢ AND

THE BINARY=LOADER=TS WILL BE CORRECTLY PLACED IN CORE.

THE PROGRAM CONTAINS FOUR PRINTERTABLES, USED BY THE

EXERCISER=ROUT. BEFORE EXECUTION OF THE TESTLOOP, YOU

CAN CHOCSE ONE OF TKESE FOUR, WHEN YOUR PRINTER HAS Ah=

OTHER CHARACTERSET, AND THE EQUIPMENT CONTAINES A PTR,

YOU CAN MAKE YOUR OWN TABLE (SEC. 8.) AND READ IT INTC

CORE.

IMPCRTANT?:

TO RUN THE TEST, SET DRUMSPEEC@SWITCH TO “HIGH"=MODE CIF

LPT IS A TWO<SPEED=PRINTER) FOR CORRECT EXECUTION OF

THE TIMINGTEST@=GROUP, SET LPT ON=LINE,AND SET ALL OTHER

DEVICES, WITH CONNECTION TO TRE CPU, OFF=LINE (EXCEPT

TTY) /TO INKIBIT UNWANTED INTERFERENCE. IF THE CONTROLLER

IS LPC 306 YOU HAVE TO OPEN SWITCH S$28,85,87,S11,813 ANO

CLOSE S6,S8,S1t2 AND S$14,TO START THE TEST YOU HAVE TO SET

CPUsPANEL@=SWITCHES TO A STARTLOCATION ACCORDING TO THE

WANTED TESTPROG. PRESS EXAMINE = SET CONTROLSWHITCHES

= AND PRESS CONTINUE,

THE EXPIRATION AFTER A START IS AS FOLLOWS?

THE QUESTICNMANEGER (FIRST PART OF PROGRAM) WILL ASK FOR

EGUIPMENT=TYPE (CIF WANTED) AND FOR WHICH PROGRAMPARTS

IT HAVE TQ INCLUDE IN THE PASS, WHEN THAT'S DEFINED

THROUGH THE ANSWERS,THE TESTMANEGER (2. PART OF PROGRAM)

WILL START THE TESTEXECUTION,

IN COMMUNTCATION WITH THE PROGRAM ALL INPUTS TO TRE

GUESTIONMANEGER SHOULD @E TERMINATED WITH A CR,LF GR

NL CTTI). WHEN YOU ARE USING PIS/NUK/FUR, THE TERMINATOR

MAY BE ELTRER NL OR CONT. CONT. RAVE TO BE USED WREN THE

CONTINUE*INDICATOFR LIGTHS UP CN THE FUB=PANEL.

IN CASE OF SITUATIONS, WHERE THE OPERATOR HAVE TO

EXAMINE THE PRINTOUT OR TC CONSULT THE PROGRAMLISTING,

THE CONCITION TO CONTINUE THE EXECUTION IS TO INPUT

CNE OF THE MENTIONED TERMINATORS.



4,@ STARTLOCATIONS (GENERAL)

PROGRAMSTART IN LOC.4@@ WILL GIVE YOU PCSTBILITY

TO DEFINE BOTH ALL ThE EQUIPMENT=CONSTAATS

(LIKE CONTROLLERNG, AND CHAR/LINE) AND THE

CONTENT OF 4 TEST=-PASS.

PRCGRAMSTART IN LOC.4@1 WILL GIVE YOU TRE SAME

POSIBILITY ACCORDING TO THE TEST=PASS, BUT

NOW THE EGUTPMENT=CONSTANTS ARE INITIALIZED

T) BEs

INITIALIZED EQUIPMENT=CONSTANTS?

CONTROLLER = FIRST (1I,E. DEV.NO.17 OR 37)
NO, OF CHANNELS IN VFU = 12 (8 WHEN

RC3637/38/39)

NO, GF CHAR, ON DRUM = 64

CHAR/LINE = &@

INPUTMODE TO EXERCISER = OCTAL

EXERCISER WILL NOT USE THE PRINTERTABLE

(EXCEPT FOR TKE UPPER= AND LOWER HEACS)

AFTER PROGRAMSTART IN LOC,4@2 YOU CAN EXECUTE

A CONTROLLERTEST. THE EQUIPMENT=CONSTANTS ARE

INITIALIZED AS MENTIONED ABOVE,

4,1 TEST LOOP BUILDER (SA 42@)

WITH THE TEST LOOP BUILMER YOU CAN BUTLO=<UP

YOUR OWN TESTFIGURE, I.£. YOU HAVE THE POSSI“

BILITY TO INITIALIZE THE PROGRAM WITH INPUTS

AS: PRINTERTYPE,CONTROLLERTYPE,EQUIPMENTCON=

STANTS AND TO DECIDE IF THE TEST HAVE TO RUN ALL,

OR A PART OF THE TESTROUTINEGROUPS (FOR FURTHER

INFORMATION, SEE SEC,7 = COMMUNICATION WITH THE

PROG.).

ALSO THE EXERCISERPRGGRAMS (SEC, 4,4) MAY GE

BUILD=IN AS A PART OF THE PROGRAM,

AFTER HAVING SET THE SWITCHES ACCORDING TO

SECe3.2r THE TEST WILL START FOLLOWING THE SE~

LECTEO TESTFIGURE. IN CASE OF CONTROLLER@= OR

PRINTERFAILURES A LOCATION AND, IF WANTED, A

PERCENT#VALUE WILL 8E PRINTED, THE LOCATIONNG,

CORRELATES A FAILURE*CESCRIPTION IN THE LIST=

ING OF THE PROGRAM,

HAVING TERMINATED THE RUN, THE PROGRAM WILL

WRITE THE PASSNUMBER AND REEXECUTE THE TEST.

4.2 TEST LOOP BLILOER WITH INITIAL. CONSTANTS (SA 481)

THE TEST=PROCEDURE IS IN THIS CASE JUST ALIKE
THE ONE MENTIONED IN SEC. 4.1, SUT NOW YOU

HAVE GNLY PCSSIGILITY TO DEFINE THE TESTLOUP

ANC THE PRINTERTYPE,/NCT THE CONTROLLERCONSTANTS

NOR THE OTHFR PRINTERCONSTANTS, WHICH ARE INI=

TIALIZED (SEE SEC. 4,2)
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4,3 CONTROLLER@DIAGNOSTICTEST (SA 42)

THE TESTFIGURE IS NOW SET, SO THAT A PASS WILL

CONSIST OF THE CONTROLLER=DIAGNOSTICTEST ONLY.

THE PRINTER@= AND CONTROLLERCONSTANTS ARE

INITIALIZED = SFE SEC, 4.8, THESE TEST WILL

RUN FULLY WITHOUT OPERATOR@INVOLVEMENT AND PA=

PERCONSUMPTION, AND WILL SECAUSE OF THAT ONLY

TEST A PART OF THE CONTROLLER= AND PRINTER=

HARDWARE.

4,4 PRINTEREXERCISER (SA 493)

THESE PROGRAM CONSISTS OF TwO PARTS, A CHARAC=

TERPRINTINGPROGRAM, AND A CHARACTERROTATION=

PROGRAM, IN BOTH CASES THE PRINTER@ AND CONW

TROLLERCONSTANTS ARE INITIALIZED (SEC, 4.8).

WITH THE FIRST PROGRAM YOU CAN PRINT TWO PAGES

CONE IF RC3668/39/37) ON THE LPT, FILLEC=UP

WITH ANY CHARACTER, INPUT'ED FROM TTI/NUK,

THE SECOND PROGRAM WILL PRINT TWO PAGES CONE IF

RC3638/39/37) WITH ALL PRINTABLE CHARACTERS RO

TATED TO ALL PRINTPOSSITIONS,

AFTER A TERMINATION OF ONE OF THE TWO PARTS IT

TS POSSIBLE TO REPEAT THE PREVIOUS EXECUTED PART,

OR TO CONTINUE TO THE NEXT,

4,5 RESTART OF TESTLOOP (SA 4@4)

AT ANY TIME OURING THE EXECUTION OF A TESTLOOP,

YOU CAN INTERRUPT THE PROGRAM BY USE OF CPU=

HALT*SWITCH, AFTER A RESTART IN LOC. 4@d, THE

ONCE BUTLDEN TESTLOOP THEN WILL BE EXECUTED

FROM THE HEGINNING,

4,6 HAMMER ADJUST PROGRAM (SA 485-476)

FOR USE DURING HAMMERRANK ADJUSTMENT, THESE ROUH

TINES HAVE BEEN INCLUDED IN THE TEST, AFTER RAV=

ING ANSWERED THE INITIALIZING QUESTIONS, THE

PROGRAM STARTS MOVING THE HAMMERS, ONLY TWO HAM=

MERS ARE MOVED.THE REF. HAMMER AND THE CURRENT

HAMMER (= STARTHAMMER, FIRST TIME). EACH TIME TRE

ON/OFF@LINE SWITCH IS PRESSED, THE CURRENT HAMMER

IS INCREMENTED WITH ONE,

5.DESCRIPTION OF TESTLOOPS

THERE ARE TWO DIFFERENT WAYS TO USE THE ROUTINES FOR

TESTLOOPs SINGLE OR MULTIPLE ERRORHALT:

SINGLES SETP1 MULTIPLES SETPI

ERRORKALT ERRORHALT

LOOP ERRORHALT

ERRORHALT

LOOP
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IN CASE OF A CONSTANT ERROR TKE RATE WILL BE PRINTED e@
THIS WAY?

PC XXXXXX 120% PC XXXXXX 300%

WHERE THE LAST IS A MULTIPLE CF 180%,

THERE ARE THREE POSSIBILITIES FOR THE NUMBER OF LOOPS IN

A CYCLE,I,E. HOW MANY TIMES TRE FROGRAM RUNS THROUGH THE

INSTRUCTIONS RETWEEN SETP1 ANC LOOP, IF SWITCH 2 IS @

THE FIRST TIME AN ERROR IS DETECTED, THE PROGRAM PRO~

CEEDS TCO NEXT INSTRUCTION AFTER LOOP,

NUMBER OF LOOPS: SETP@: 1

SETPi: 18

SETP2: 188

IF THE ERROR IS NOT CONSTANTLY, IT IS POSSIBLE TO SEE

THESE FAILURE RATES IF SINGLE OPERATIONS:

SETPQs 1@0% ERROR IN THE LOOP

SETPis 120,50,33725,20,16,14,12,11,1@ % FOR ERROR Ih

1, 2, 36 4p Se Oe Te 8 9-14 =TH LOOP, e@
SETP2: LIKE SETP1, ONLY ADD 9...1 % FOR ERROR IN

141.2..120 -TH LOOP,

IF MULTIPLE OPERATION THE RATES DEPEND ON HOW MANY OF

THE ERRORS ARE FOUND IN THE FIRST LOOP WITH ERROR:

198 % COULD BE 1 ERROR IN FIRST LOGP

OR 2 ERRORS IN SECOND LOOP

OR 3 ERRORS IN THIRD LOOP ETC.

IF SWITCH @ IS 1 THE PROGRAM WILL REMAIN IN THE LOOP WITH

ERROR, FIRST TIME AN ERROR IS SEEN THE PROGRAM WILL

HALT CIF NOT SWITCH 3), THEN THE PROGRAM CONTINUES UN@

TILL ALL NUMBER OF LOOPS ARE PERFORMED. THEN A NEW CYCLE

IS ENTERED CALLED ERRORCYCLE. AFTER EACH ERRORCYCLE A NEw

IS STARTED UNTILL SWITCH @ IS SET TO @,

IN ALL CYCLES CFIRST OR ERROR) THE PC (PROGRAMCOUNTER

GF ERROR) IS WRITTEN FIRST TIME AN ERROR IS SEEN AND IN

MULTIPLE OPERATION MORE THAN CNE ERRORHALT COULD WRITE

THE PC. BUT ONLY WITHIN THAT FIRST LOOP WITH ERROR,

FAILURERATE IS PRINTED WHEN THE CYCLE IS FINISHED, TRE

PROGRAM ONLY HALTS IN THE FIRST CYCLE (DEPENDING ON Sw3) e
THE ERRORCYCLES HAVE ANOTHER AMOUNT OF LOOPS THAN FIRST

CYCLEs

NUMBER OF LOOPS: FIRST CYCLE ERROR CYCLE

SETPQ@: 1 10

SETP1i: 12 148

SETPa: 12é 10a

IN SINGLE CPERATION FAILURE RATE IS TELLING HOW OFTEN THE

ERRGR APPEARES, IN MULTIPLE CPERATION FAILURE RATE

SHOULD 8& USED VERY CAREFULLY.
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6 ,ERROR@=HANDLING

IF THE TESTPROGRAM RECOGNIZES AN ERROR, IT WRITES THE

CONTENTS OF 3 AC'S (FOR STATUS INFORMATION) AND "PCs

XXXXXX" ON TTQ GR DIS. THE NUMBER XXXXXX IS THE LOCA=

TION IN THE PROGRAMLISTNING (PAGE 15°43), WHERE YOU CAN

FIND THE ROUTINE WHICH DETECTED THE ERROR AND A SKORT

DESCRIPTION,

AFTER HAVING ANNOUNCED AN ERROR,THE TEST GOES ON IF SwW3

IS SETe AND IF IT IS NOT SETr THE PROGRAM HALTS.

FOR PROCEECING YOU HAVE TO ACTIVATE THE CPU=CONTINUE@=

SWITCH.THE PROGRAM NOW EITHER WILL LOOP 18 OR 1@@ TIMES

IN THE "ERROR@ROUTINE", WRITE FAILURE=RATE OR CONTI=

NUE TO NEXT TESTROUTINE, DEPENDING ON THE CONTROL@~

SWITCHSETTING,.

IN CASE OF STATUSERROR YOU CAN COMPARE THE EXPECTED AND

THE RECIEVED STATUS BY LOOKING AT THE CONTENT OF AC@CAC=

TUAL STATUS) AND AC1 (EXPECTED STATUS),THE TWO STATUSWORDS

NEEDS NOT TO BE EXACTLY ALIKE, 8UT IN “STATA"@TESTS THE

EXPECTED STATUSBIT(S) SHOULO SE A PART OF THE ACTUAL STaA=

TUSWORD, AND IN “STATN"=TESTS THE "EXPECTED"(CORRECTLYS

NON*@EXPECTED) BIT(S) SHOULD NOT BE INCLUDED IN THE

WORD.

NOTICE: GENERALLY THE FIRST ERRORDETECTION IN A PASS

GIVES THE MOST INFORMATION, BECAUSE OF THE FACT

THAT THE FOLLOWING ERRORS CAN BE DUE TO THE

FIRST ONE.

THE PROGRAM MAY AFTER DETECTING AN ERROR AND

RECEIVING A PROCEED=CONDITION GO TO AN INFI-=

NITE LOGP = WAITING FOR LPT=BUSY OR DONE, IF

THIS HAPPENS, YOU HAVE TO STOP THE CPU 4ND RE=

PAIR THE ERROR DETECTED FIRST, BEFORE RESTART

OF THE TESTLOOP.

7 COMMUNICATION WITH THE PROGRAM (MESSAGES FROM THE TEST)

7.2 MESSAGES FROM THE TEST

DURING LOAC'ING;AFTER A START AND AFTER CHANGING THE CON

TROL@=SWITCKES AN AMOUNT QF MESSAGES APPEARS,OF WICH SCME

OR ALL MAY BE DISPLAYED, THESE MESSAGES ARE SHOWN IN THIS

CHAPTER:

1) LOADING UNIT OFF

SET LOACING UNIT (DISC,MT) OFF@LINE TO INHIBIT
UNWANTED INTERFERENCE DURING THE TESTEXECUTION,

2) SHITCHES: XXXXXX

WHEN THE CONTROL@SwWITCH@SETTING IS CHANGED AT

ANY TIME DURING THE TESTs THIS MESSAGE WILL AF=

PEAR, AND ANNOUNCE THE NEW SETTING.
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3)

4)

5)

6)

7)

MISSERABLE TIMING

RTC IS UNSTABLE

SET CPUNO > 2

WHEN SOMETHING GUES WRONG DURING THE TRY TO FINO

THE CPU=TYPEF, MORE CR ONE OF THE MESSAGES ARBGVE

IS TYPED. TO GET FURTFER INFORMATICN ABCUT DE=

FINING CPU=TYPE (SET CPUNQ) = SEE SEC. 3.3.

LAST LOC XXXXXxX

THE PROG, FINDS THE TOP OF MEMORY, AND ANNOUNCES

THE RESULT WITH THIS MESSAGE,

BINARY LOADER OK

AFTER LCAD'ING OF PROGRAM, A BSINARY=PAPERTAPE@

LOADER IS PLACED IN THE TOP OF CORE, WITH SA =

LAST Loc.

XXXXXX STARTADOR

WHEN STARTING THE TESTPROGRAM IN LOC 44@ = LOC

494, THE USED STARTADDRESS WILL BE ANNOUNCED,

RC3602 LPT-TEST

THIS PROGRAM=NAME WILL APPEAR IN A LOT OF DIF@

FERENT SITUATIONS, AND DOESN'T REQUIRE ACTION,

GUESTIONMANEGER, THE QUESTIONMANEGER IS THE PART

CF THE PROGRAM, WHICH AFTER A CORRECT START WILL

INITIALIZE OR, IF WANTED, ASK FOR THE EGUIPMENTCON@

STANTS, ETC. AFTER HAVING RECEIVED THIS DATA, THE

PROGRAM IS INITIALIZED ACCORDING TO THE ANSWERS,

BY USE OF THE QUESTIONMANEGER YOU CAN BUILD-UP

YOUR OWN TESTLOOP, I.E. YOU CAN MASK=QUT UNWAN@

TED TESTGROUPS, GO STRAIGHT TO THE EXERCISERROU-

TINES ETC.

WHEN ALL PRINTER/CONTROLLER=CONSTANTS ARE DEFINED,

AND A TESTLOOP IS BUILDED=UP (BY THE OPERATOR,

SA 4@8,SA 4@1, OR BY THE PROGRAM ITSELF, SA 482, SA

4@3) THE CONTROL OF THE EXECUTION IS TAKEN OVER BY

THE TESTMANEGER (SEC. 7.2)6

IN THE FOLLOWING SECTION ALL GUTPUTS FROM THE QUES@=

TIONMANEGER ARE LISTED, WITH THE POSSIBLE OPERATOR@AN@

SWERS AND A DESCRIPTION, BOTH THE DISPLAY=MESSAGE (D)
AND THE TTO=MESSAGE (T) ARE SHOWN,

MESSAGES FROM GUESTIONMANEGER:

1) O: PRINTERTYPE ?

Tt PRINTERTYPE! RC363273633(B),RC3634, 3635 (1)e

RC36360C2),RC36041(3),8C3638(4),RC3E39(5),

RC3637(6) OR RC3Z643(7) 7?

DEFINE THE PRINTERTYPE BY INPUTING A NUMBER AS

FOLLOWS:
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G1 ;

e ae ; @ = PRINTER IS RC3632 OR 3633 (LPT 704)
63 ; 1 = PRINTER IS RC3634 UR 3635 (LPT 742)

a4 ; 2 = PRINTER IS RC3636 (LPT 781)
es ; 3 = PRINTER IS RC3641 (LPT 745/709)

G6 ? 4 = PRINTER IS 8C3638 (LPT 786/788)

a7 ; 5 = PRINTER IS RC3639 (LPT 727)

88 ; 6 = PRINTER IS 2C3637 (LPT 719)
89 ; 7 = PRINTER IS RC3643 (LPT 722)
if ;

it ;

le ; 1A) Ds: LPC326/7 OR NOT?
13 :

14 ; T: LPC3@6/3a7(1) OR KOTC@) ?
15 :

16 3 INFORM THE PROGRAM ABOUT CONTROLLER@=TYPE,

17 3

18 3

19 ; 2) O: CONTROLLERTYPE ?

20 ;

21 ? T: FIRSTC1) GR SECOND(2) CONTROLLER ?

22 ?

e@ 23 ; AFTER ANSWERING THE GUESTION, THE PROGRAM WILL
eq ; DEFINE THE DEVICENUMBER OF THE CONTROLLER AC=
25 ; CORDING TO THE PREVICUS DEFINED PRINTERTYPE,

26 ;

27 ; 1 = FIRST CONTROLLER I.E, DEV.17 OR 37

28 ; 2 - SECOND CONTROLLER I.E, DEV.57 OR 67

29 ;

3@ ;

31 ? 3) D: DIAGN,TST,OR NOT

32 ;

33 ? T: DIAGNOSTICTEST(1) OR NOTCH) ?
34 ; .

35 ; IF YOU WANT TO RUN THE DIAGNOSTICPART OF THE

36 ; PRCGRAM, INPUT A 1 = IF NOT, INPUT A @.

37 ;

38 ;
39 ; 4) DO: OPERT.TST OR NOT

4a H

41 ; T: TESTS WITH OPERATGR=INVOLVEMENT(1) OR NOT(2)
42 :

43 H SOME OF THE TESTGROUPS NEEDS INVOLVEMENT FROM
44 ; THE OPERATOR, IF YOU DON'T WANT TO INCLUDE THESE

@ 4S : GROUPS IN THE TEST, THEN ANSWER @, ELSE ANSWER
46 : Le
47 7

48 ;

49 ; 5) D: PAPERTEST OR NOT
5@ ;

51 ? T: TESTS WITH PAPERCCNSUMPTION(1) OR NOTCA) 2?

Se ;

53 ; THE TESTGROUPS WHICH CHECKS THE PAPERFEED=,SkIP=

54 : LOGIK ETC, ARE ALL CONSUMING PAPER, IN LONGTIME=

55 H TESTS THIS MAY BE UNWANTED, THEREFORE YOU HAVE THE
56 : POSSIBILITY TO MASK=CUT THESE TESTS BY ANSWERING

57 : @ TO QUESTION 5,
58 ;

59 ;

o8 ; 6) D: NO.OF CHN,IN VFT

61 :

be ; Ts: NO. CF CHANNELS IN VERTICAL FORMAT TAPE 7?
03 ;

od ; DEFINE THE DECIMAL=NUMBER OF CHANNELS IN VER=

TICAL=FORMAT=TAPE. I.E. & OR t2



we We we we we ue ue Ne Ne Ne Se Se Ne Ne Ne Ne Ne Ne te we we Ne we SO NO Be Ne Se Ne me te Se Ne Be me Ne Se Me Se ne we ne Se Ne Se Se Ne Ne we we wa ne se ne
7)

8)

9)

12)

D: CHA,PRINT OR NOT @

T: CHARACTERPRINT-=TEST(1) OR NOT(@) ?

THE EXERCISERPROGRAM, WITH WHICH YOU CAN PRINT

PAGES WITH ANY INPUT'FD CHARACTER, MAY BE SE@

LECTED RY ANSWERING 1 . IF THIS PROGRAM HAS NCT

TO BE INCLURE'D IN TRE TEST=LI0P, ANSWER @,

Ds NO,QF CHAR/LINE?

T: NO. OF CHARACTERS PER LINE ?

THE CHARACTERPRINTING=*ROUTINES NEEDS INFORMATION

ABOUT TRE CONTENTS OF CHAR, PER LINE, INPUT THE

NUMBER IN DECIMAL,

D: USE P,TAB OR NOT

T: USE PRINTERTABLE(1) OR PASS=BY(@) ? @ |
IN THE EXERCISERPROGRAMS ALL PRINTOUT WILL BE

EXECUTED THROUGH THE LOADED (By PROGRAM OR MANUAL:

PRINTERTABLE IF YOU ANSWER 1¢ IF YOU WANT TO

PRINT SPECI4L CHARACTERS, WHICH MAY@SE WOULD BE

CHANGED BY THE TASLE, YOU CAN PASS IT BYy BY

ANSWERING @, THE PRINTED CHARACTER(S) WILL THEN

HAVE THE ABSOLUTE VALUE OF EITHER THE INPUT'EC ON

(CHARACTERPRINTROUTINE) OR OF THE STATE OF THE

CHARACTERCOUNTER (CHARACTERROTATION@ROUTINE),

Dt: SELECT PR,TABLE

T: PRINTERTABLE! ASCII(9),STANDARD ST.C1)¢STAN@

DARD STOC2),PLi, TYPE 74(3),READ FROM PTR(4) 7?

EVEN IF YOU WANT TQ PASS=8Y THE PRINTERTABLE?

YOU HAVE TO INPUT THE CORRECT NUMBER FOR FAULT=

LESS PRINTING OF THE PAGE*HEADS IN EXECISER@PROG, e@

SELECT THE PRINTERTABLE (SEE SEC, 7.)* ACCORLING

TO THE CHARACTERSET GN PRUM, BY ANSWERING:

ASCII

RC STANDARD, STARTING ,

RC STANDARD, STARTING @

PLiy TYPE 7A

TABLE HAS TO BE READ IN FROM PTRebUWN.e spnpne_e
IN CASE @=3 THE QUESTIGNMANEGER INSERTS THE ACTL=

AL TABLE, AND CONTINUES THEN TO NEXT QUESTION,

IN CASE 4, THE PROGRAM WRITES "LOAD PTRe STRIKE

RETURN@KEY" OR "LDA FReTYPE CONT". NOW ONE OF

THE TERMINATIONS wILL START LOADING OF TAPE, AND

TABLE-SELFSTART WILL TURN OVER CONTROL TO THE

QUESTIONMANEGER AGAIN, ERRGNEQUS LOADING (SUMERRC

O8 OVERWRITING) WILL CAUSE THE ERRORMESSAGE 11).



- | 0011

C1

@
e3

G4

es

6

87
@8

e9

12

11

12

13

14

15

16

17

18

19

22

21

22

e 23
24

es

26

27

28

29

3¢

31

32

33

34

35

36

37

38

39

4e@

41
42

43

44

@ ::
46

47

48

49

5@

51

52

53

S4

55

56

57

58

59

oe

61

be

63

64

@ «:

«MAIN

SO Ne Ne Se Be Se Se Se me we Se Ne me Se te We we we we Ne Ne te te Re Ne Me te Ne te Ne Ne Ne Se Se te te Se Ne Se Se Se te Se Ne Se Ne Se Se Ne te Ne Ne we Ne te te Ne te Ne te te Se te we Se ne ~ ry Po

11)

12)

13)

- 14)

15)

16)

17)

O&T: CHECKSUM=ERROR

DURING THE LOADING OF A PRINTERTABLE FROM PTR,

THE LOADER KAS DETECTED AN CHECKSUMERROR, TRY

TQ READ THE TAPE AGAIN FROM THE BEGINNING, BY

RELOADING THE TAPE AND PRESSING CONT.,CR,NL OR

LF. IF STILL UNSUCCESSFULL, YOU HAVE TO ASSEMBLE

A NEW TAPE,

D: ASC.OR OCT.INPUT

T: INPUTMODE = ASCII“ALPHABET(1) OR OCTAL(@) ?

BEFORE INPUT'ING A CHAR, TO THE EXERCISER YOU

HAVE TQ DECIDE THE INPUT=MODE,WHEN YOU'RE OPERA}

TING FROM DIS/NUK YOU HAVE TO CHOOSE THE OCTAL=

INPUT (2), WHEN YOU'RE USING TTY, YOU CAN CHOCSE

ONE OF THE MODES, BUT INPUT'ING A CHARACTER IN

ASCII (1) WILL BE THE EASIEST.

D: CHA,MOTIO. OR NOT

T, CHARACTERMOTION=TEST(1) OR NOT(Q) ?

TO INCLUDE THE CHARACTER=ROTATION-PROGRAM IN THE

PASS, YOU HAVE TO ANSWER 1, IF THIS PROGRAM IS

NOT WANTED, ANSWER 2,

D: NO.OF CH,ON DRUM

T: NO, OF CHARACTERS ON DRUM ?

THE CHARACTER@ROTATIONSPROGRAM NEEDS INFORMATION

ABGUT HOW MANY DIFFERENT CHARACTERS IT HAS TO

PRINT, THEREFORE YOU HAVE TO INPUT THE NUMBER OF

CHARACTERS CN DRUM, I,E, 64 OR 96,

D&T: # OF HAMMERS=

INPUT THE TOTAL NUMBER OF HAMMERS ON THE PRINTER

IN DECIMAL.

D&T: # OF ZONES=

INPUT THE NUMBER OF ZONES IN DECIMAL,

D&T: STARTHAMMERS

INPUT THE DECIMAL NUMBER OF THE HAMMER WITH wWRICH

YOU WANT TO START THE ADJUSTMENT,

TESTMANEGER. IT'S TRE TESTMANEGER WHICH IS RESPONSIBLE

FOR THE EXEC, OF THE TESTLOOF,SET BY THE QUESTICNMANEGER,

IT WILL RUN TRE WANTED TESTGROUPS, WRITE ERRORLOCATICAS,

COMMUNICATE WITR THE OPERATOR IN THE ROUTINEGROUPS WHERE

OPERATOR@=INVOLVEMENT IS NECESSARY, AND COUNT AND ANNOUN@

CE THE PASS=NUMBER,

IN THE FOLLOWING SECTIGN YOU CAN FIND THE MESSAGES FROM

THE TESTMANEGER AND THE MEANING OF THEM,

MESSAGES FROM TESTMANEGERS



1)

2)

3)

4)

5)

6)

7)

8)

9}

D&T: TESTEXECL. START @

INDICATES, THAT THE INITIALIZATION IS FINISEC

AND THE EXECUTION OF DIAGNOSTICTEST WILL START

Di EXAM, PRINTOUT COMP. PCS XXXXXX

T: EXAMINE PRINTOUT, AND COMPARE WITH PCS XXXKXXX

WHEN THIS OUTPUT APPEARS, YOU HAVE TO TAKE=OUT

THE PRINTED FORMS FRCM TRE LPT AND COMPARE IT

WITH THE DESCRIPTION IN THE TESTLISTNING AT PC?

XXXXXX, FOR PROCEEDING TYPE CR,LF-eNL OR CONT.

O&$T: OPEN DRUMGATE

OPEN THE ORUMGATE OF THE PRINTER,TYPE CReL Fo NL

OR CONT., AND WAIT FOR NEXT MESSAGE,

DO: CL.DRG=LOCAL LPT

T: CLOSE DRUMGATE - SET LPT IN LOCAL STATE @
THE TTO“MESSAGE OUGHT TO SE EXPLANETION ENOUGH,

FOR PROCEED'ING TyPE CR-LF,/NL OR CONT,

DO: LINE=LEAV,1 FORM

Ts SET LPT ON LINE = REMOVE PAPER EXCEPT ONE

FORM .

ALSO HERE THE TTO=MESSAGE EXPLAINS ALMOST EVERY=

THING, THE LOWER PAPERSWITCH HAVE TO BE FREE,

FOR PROCEEDING = TYPE CReLFyNL OR CONT.

D&T: REMOVE PAPER

TAKE*OUT ALL THE PAPER FROM THE RESERVOIR,IF IT

IS NOT ALREADY RUN TRROUGH, TYPE,LF,NL OR CONT,

D&T: MAKE LPT USEABLE

INSTALL THE PAPER CORRECTLY, SET PRINTER ON@LINE

AND TYPE CR,LF,NL OR CONT, TO EXECUTE THE PRIN=

TING*ROUTINES OR TO REPEAT THE PASS,

ORT: CIC BELL RING 7?

A BELL=COMMAND (RC3638/39) SHOULD MAKE THE PRIN=

TERBELL RING FOR 2 SEC, IF IT DIDN'T RING = A

HARDWAREFAILURE IN ThE BELL=CIRCUIT IS DETECTED.

D&T? DESELECT PRINTER

RC3637/38/39 ONLY. SET PRINTER OFFLINE GY PRESS-

ING THE "DESELECT"=8OTTON.
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11)

12)

13)

14)

15)

16)

D: SEL.PR*REMOV.PAP

T: SELECT LPT = REMOVE PAPER

THE TTO*OUTPUT EXPLAINS EVERYTHING. ALSO THIS

STRING IS OUT=PUT'ED IN CASE OF TESTING RC3637/

38/39 ONLY.

O&T: REPLACE PAPER

INSTALL THE PAPER CORRECTLY, AND SET PRINTER

ON@LINE.

Ds INPUT CHAR,

Ts INPUT CHARACTER

INPUT TRE CHARACTER TO THE PRINT=CHARACTER@=

PROGRAM IN THE DECIDED INPUT=MODE, TERMINATE

WITH NL,

O&T: LPT ISN'T AVAIL.

IN THE EXERCISERROUTINES THE LPT=STATUS IS CHECK=

ED AND IF NOT OK, THIS MESSAGE IS PRINTED. AFTER

TYPING THIS STRING THE PROGRAM WAITS UNTIL THE

OPERATOR ACTIVATES CRyLF-NL (TTI) GR CONTCNUK)«
EXAMINE THE PRINTERCONTROL=PANEL (IS IT ONeLINE?),

THE PAPERFEED ETC. WHEN THE OPERATOR MAKES THE

PROGRAM CONTINUE, THE STATUS IS CHECKED AGAIN.

IF OK, THE PROG. GOES ON, IF STILL NOT,"HARDWARETM®

FAILURE" IS TYPED.

D&T: HARDWARE@FAILURE

THE EXERCISERPROGRAMS CAN'T BE EXECUTED BECAUSE

OF A CONTROLLERFAILURE. THE PROGRAM HALTS, AND

YOU MAY NOW START THE DIAGNOSTICTEST, TC DETECT

THE FAILURE,

O&Ts OFF*LINE/ON@=LINE

IN CASE OF BUFFER@=CLEAR@FAILURE THIS MESSAGE AP=

PEARS, THE OPERATOR HAVE TO CLEAR THE BUFFER By

SELECTING THE PRINTER OFF=LINE AND THEN ONWLIKE,

TYPE NL OR CONT, TO CONTINUE,

D: REPEAT QR CONT,?

T: REPEAT PRINTROUTINE(1) OR CONTINUE(Q) 7

AFTER HAVING EXECUTED ONE OF THE TwOQ EXERCISER]

ROUTINES THIS GUESTTON IS TYPED. By ANSWERING 1

YOU WILL REEXECUTE THE JUST FINISHED EXERCISER=

ROUTINE AND BY ANSWERING @, YOU WILL PRCCEEN IN

THE TESTLOOP,
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17) D&T: END OF PASSs XXXXXX

WHEN THE TESTMANEGER HAS FINISHED A PASS THIS

TEXT WILL APPEAR = AND A RESTART OF THE BUIL=

DEC TESTLOOP WILL BE EXECUTED.

18) D&T: SET LPT ON@LINE

IF LPT=STATUS AFTER A PASS IS = UFF@LINE, THIS

ON=LINE AND THEN INPUT A NLCTTI)D OR CONT. CNUK),

19) D&T: REF HAMM.= XXXXXX

AFTER HAVING INITIALIZED THE HAMMER ADJUST PROG

AND DURING THE RUN, TRE PROGRAM WILL ANNOUNCE

WHICH HAMMER HAS TO GE USED AS REFERENCE HAMMER

FOR SCOPING, THE REF, HAMMER WILL DIFFER ACCCR=

DINGLY TO TRE CURRENT HAMMER IN MULTI-ZONE

PRINTERS.

8. PRINTERTABLEme Ne we we Ne Se Ne Me Ne Ne Ne Ne Ne We Ne Ne Ne Ne we Ne Se Ne te Ne ne Ne se
FUNDER CONTROL GF THE QUESTIONMANEGER IT IS POSSIBLE TO MAKE THE
7PRTJTABLE MATCH THE ALPHABET USED CN THE LINEPRINTER (SEC.7.1=

;QUESTION 12), IF YOU CAN'T USE ONE CF THE FOUR MENTIONED BELGW

YOU HAVE TO PRCDUCE A BINARY PAPERTAPE, CONTAINING A TABLE AS

7OESCRIBED IN THIS SECTION,

MESSAGE IS TYPED, THE OPERATOR HAS TO SET PRINTER

’

;

rEXISTINGS 44eRT 535 ASCII

44-RT S29 RC STANDARDTYPE 71/78 STARTING ,

44=RT S32 RC STANDARDTYPE 71/78 STARTING &

(SKEWED 4 POSITIONS)

44=RT 1213 PL 1, TYPE 74

HOW TO PRODUCE A NEW TABLE?we Se we Ne te se we se
THE TABLE HAS 202 OKTAL (128 DECIMAL) BOXES. INPUT KEY

71S THE ASCII VALUE OF TRE CHARACTER TO PRINT ADDED TO 2898.
;THE RESULT IS ADDRESS OF A BOX. EACH BOX OCCUPTES 4 CORE WORE,

;IT 1S BUILT UP OF TWO FIGURES, THE FIRST IS THE CLASS OF THE

sCHARACTER TO BE PRINTED: @ FOR PRINT, 6 FOR BLIND. THE SECOND

71S THE CHARACTER VALUE AT THE PRESENT PRINT DRUM, BELOW

+VALUE 4@ OCTAL FOLLOWING CHARACTERS MAY BE USED: 11 TAS,

312 LF, 14 FF AND 15 CR. ALL OTHERS BELOW 4B WILL GIVE SPACE.

wee
;THE FIRST BOX SHOULD CONTAIN THE VALLE FOR THE NULL CHAR

pAND THE LAST THE VALUE FOR THE DEL CKAR, WHICH BOTH NORMALLY

sARE BLING, IF YOU COUNT @r1,2- »7y1@, » THE 80X 181 SHALL

sCONTAIN THE PRINT DRUM VALUE FOR AN A, IF THE DRUM DO NOT

HAVE SMALL LETTESS, FILL IN THE VALUE FOR BIG ONES, NUwW PUNCH

7AN ASCII TAPE LIKE THIS?
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«LOC 2086

oRDX 8 eWRICH RDX YOU WANT

eo TXTE?
<6><2> +(2@@@) FIRST BOX, BCX BO

<6><@>

<9><121> 7(€2101) BOX 101 FOR A, FOR ASCII DRUM

* 71@1 IS USED, FOR TYPE 71 137 IS USED,

<6><2>7? #€2177) BOX 177, LAST
#RDX 8

eEND 181

PRODUCE A BINARY TAPE, AND LOAD THIS TO MEMORY, WHEN QUE~

STICNMANEGER TYPES: "LCAD PTR, CONT.",

9,PRINTEREGUIPMENT

THE PRINTER CAN BE ANYONE OF THE RC36@@ SERTAL=-LINEPRIN@
TERSERIES,;WITH EXCEPTION OF THE CHARABAND=PRINTER RC3645

THE PRINTERCONTROLLER CAN BE EITHER LPC 381,302-303,304

395 OR THE UNIVERSAL CNES, LPC 346, LPC347

TO RUN THE DIAGNOSTICROUTINES WITH OPERATOR=INVOLVEMEKT
AND PAPERCONSUMPTION ON A RC36GM LINEPRINTER, A SPECIAL
TAPE*LOOP (VFT) TO THE TAPELCCP*REANDER (VFU}) MUST BE PRES
PARED AS SHOWN:

RC 3632/33/34/35/36/41/432

CH Ch CH

12 8 1

a

ee

ee

ee
a

ee we ew we Be we ew

eee ee Be ee aene

a

see Baie ew we ewe

a

a

i
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WITH EX=

BUT THE

BeCHANNEL=TAPE IS JUST ALIKE,
THE FIGURE IS MADE FGR A 12=ChANNELREADER,

LOCKING FOR AN

ee ee a OO CEPTION OF THE NUMBER OF CHANNELS.~

3638/39RC

FF
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15

16
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ee

et
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23

24

es

26

27

28

29

30

31

32

33

34

35

36

37

38

39

48 7TAPE 2 PAGE ZERO FOR TAPE 3,475

41
42 @e0ead LOC @

43
44 BObBe BU3160 exMELCC 7MESS AFTER RDQS LOAD AND STORE PC ON INT

45 G0001 aeueaa @ 7ADDR OF INTR. SERVICE ROUTINE

46 Q0@82 nv140a REBIN ;SELFSTART ADDR FOR RNOS ETC,

47 90003 neRena 2 s@=HALTe 1ISSELFSTART PROG AFTER REBIN

48 88804 ABneOR @ 7@ADDR FOR SELFSTART PROG AFTER REBIN

49 046865 Bvogae @ 7FOR LOAD RDOS, USED BY POW, INTR, FITYP

S51 Qbae2e .LOC 28

53 g0@20 BOAGD8 IDxas

54 @8@21 Banese INxi:

55 aveee eeaene IDxKe2:

S6@ 46223 e82200 IDX3:

;AUTO INCREMENT LOCATION
sAUTO INCREMENT LOCATION

;AUTG INCREMENT LOCATION

sAUTO INCREMENT LOCATION2NoQnrs



guaaa

Qae@al

ag@ua

Adeus

Adgaa

Weeds

AUe4s

a6C47

g8e52

Qve51

B4UG52

Q0a53

guesa

2eess

QW256

90057

Q8coe

geeel

Odfo2

A0G63

Baeoa

AaG65

BU266

@d267

QOB7E

Bee71

eee72

AUG73

Bae74

a0e75

AVES

QBL77

62180

Q0161

80102

20123

a@iga

20145

20186

A@1a7

BO1L1a

Be1it

Quite

Qv113

guild

Qv115

A016

QUL17

94123

adie2l

adi2e

adies

oMAIN

aunb4sea

Beg4le

ABAGE4a

e08724

Paleas

ee1iad

e4@1134

Aviti6s

Q4a1i76

Abieei

@eie14

Qaas6a

Ada47@

aaa55a

8@12298

980564

ade@464

@0ass4

AB242T7

a@1eda

@a2477

@02553

862702

@02653

842665

9082666

885211

Q01736

041312

2eoega

guagad

G8Gk76

A@2108

ae4749

ad4662

A63077

A277

806853

@¢5732

B@5427

aaseda

@v6t62

O26417

ABoded

@26431

88645d

@46620

@06721

046735

9d6745

@86777

846762

B27EQT

807¢25

eLOc 44

IMESS:

ICHAR?:

ITYPE:

ICRLF:

IDISP:

Inout:

IDICL:

IMATT?

IHAAT?:

ITBIN:

ITOCT:

ITDEC:

ITZOC:

IDBIN:

IDOCT:

IODEC:

IDZOCs

IWAITs

IWAOP?:

ITISK:

ITIMS:

ITIRG:

IMULT?

IDIVS:

INIVD:

IQUEss

ISAMS:

TRESW?

AMEND:

DIGIN:

;INDIRECT ADORESSES e@
NOT IN AUTO INC,DEC LOC,

XMESS

XCHAR

XTYPE

XCRLF

XDISF

XPouT

XDICL

DISATT

RAATT

XTBIN

xTOCT

XTDEC

XTZOC

XDBIN

XDOCT

XDDEC

XOZOC

XWAIT

XwtaP

RTIME

MSTIM e
XTIMS

XMULT

XDIVS

XOIVD

XQUES

XSAMS

XRESW

@ sTOP OF MEMORY, LOADER PROTECT

g ;INPUT BUFFER FOR INPUT ROUTINES.

SPRINTER TABLE HANDLING AND (POWER) RESTARTS

«LOC 76

POWZEs

IRESA:

POWRE$

PRINTS

STOP:

IgTBi:

IGTOK:

IGTOC:

IGTSC:

IGTTX:

ISTP:

ISTP:

IsTPa:

ILQOP:

IHALTS

ISTAA:

ISTANS

ISTAW?:

ISTAS:

ISTAF?

ILORE?

IPASS:

JMP @POWRE ;INSTRUCTION TO BE STORED IN CELL ZERO

SwISa sPROGRAM RESTART ADDR,

POWCN ;POWER RESTART ADDR

HALT pIMPORTANT TQ KEEP THIS AND NEXT IN

JMP @IRESA ;1@1,182 BECAUSE PRINTER TABLE SELFSTART

GETBI @
GETOK

GETGC

GETSC

GETTX

ENTP@

ENTPL

ENTP2

CYCLE

ERROR

XSTAA

XSTAN

XSTAW

xSTAs

XSTAP

XLORE

XPASS
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H88832

089233

BBQe34

A@8235

A017

@0ee1e

aeneit

eeeei4a

886848

7 DEFINITIONS

7TTL=18

7TTO=11

sRTC=14

7LPT=17

FUN=32

FuUB=33

NUK=34

DIS=35

XLPTSLPT

XTTI=ETTI

XTTO=TTO

XRTCERTC

BLORR<JRR @HLORR 2D@A8H DOFHNHTHNN BOLNY BNRRDRPNADR



aa@6e@4l

ageede

A@6e43

BOo844

206845

A26e46

RG6RA7T

ABSESA

O66@51

8@6e5e2

BU6L53

2aee54

496855

Aw6e56

806257

806868

AG6e6L

B06e62

A06863

B26864

B@6865

BR6866

806267

Q@6879

BB6B71

a86872

Q@6873

886103

ago1a4d

246185

886106

886107

@86110

meelil

Agolle

BO6113

@@6114

@46115

@06116

@06117

406120

a@@ol2t

46122

A86123

CCHAR=JSR

CTYPE=SJSR

CCRLF=JSR

CDISP=JSR

ChOUT=JSR

CDICL=JSR

CRATTSJSR

CHAATHJSA

CTBIN=JSR

CTOCTSJUSR

CTOEC=JSR

CTZOC=JSR

CNOBIN=JSR

CDOCT=JSR

CDDEC=JSR

CoZoc=JSR

CWAIT=JSR

WATOPSJSR

TIMSK=JSR

TIMMS=JSR

TIMROZJSR

MULTI=JSR

DIVIS=JSR

DIVIDSJSR

CQUES=J5SR

CSAMS=JSR

CRESW=JSR

CGTBI=JSR

CGTOKSJSR

CGTOC=JSR

CGTSC=J5R

CGTTX=JSR

SETP@=JSR

SETP1ISJSR

SETP2=JSR

LOOP=JSR

EHALT=JSR

STATA=JSR

STATNSJSR

STATW=JSR

STATS=JSR

STATP2JSR

CLORE=JSR

CPASS=JSR

SICHAR

@ITYPE

@IcRLF

sICISP

STDOUT

@ICIc.

@ICDATT

@TRAAT

@ITRBIN

e1TacT

@I1TDEC

@ITzac

@IDBIN

e@TCOcT

@ICDEC

@IDZOc

@IWAIT

@twAQP

@ITISK

@ITIMS

eITTIRO

@IMULT

eIDIVS

@IDIVD

@IGUES

@TSAMS

@IRESW

@IGTel

@IGTOK

@IGTDC

@IGTSC

@IGTTX

ersTpa

@ISTP1

eISTP2

@TLOOP

@THALT

@ISTAA

@ISTAN

@ISTAW

@ISTAS

@ISTAP

@ILORE

@IPASS

sWITH A CALL CF A ROUTINE.



a82a

Qd1le4

gv1e5

@8126

90127

96132

9@131

90132

00133

g0134

@8135

30136

20137

@0148

90141

@4142

@@143

Qa14a

96145

O@di46

Ov147

Q015¢@

agisi

gaise2

oMAIN

20a@17

Beeeae

@10756

287307

#12561

@12575

212644

@2eGeo

HOAL1T

A6OG17

268837

G60257

@ORG67

@O00G1

a29G00

AGAeee

@ogaeae

#82815

@80000

290880

a)

QagAzaa

A29837

@0Q177

206136

@@6127

#46126

@26131

7LPTZERO

3 LPT= DEFINITIONS AND PAGE=ZERO=CONSTANTS

DEV= XLPT

GRORET: @

IRDER: RDERR

ILRST: XLRST

IsussS: SBUSY

IDONS: SDONE

ICLBU: CLERU

MRK473 @

LASTD: 860217

DEVi7: 6860017

DEV37: @68837

DEVS7:3 868857

DEV67: 860267

TBUCs 1

TOOSs @

TOOSC: @

TSiSL: @

PRTCR3 @@2215

PRIFF: @

SPAIL: @

CHALIs @

LIPAG: @

LDSPA: 880237

DELET: 177

SETDO=JSR

SETBuSJSR

LPRST=JSR

CLBUFSJSR

@TDONS

e1Buss

@ILRST

@IClLayu

7<> @ IF RC3643

7TIME*CONSTANTS FOR ACTUAL PRINTER

7WILL BE PLACED HERE

sPRINTCOMMAFD

7FORM=FEEDCOMMAND

7SPACE-ONE=LINECOMMAND

7CHAR/LINE

sLINES/PAGE

;LOAD A SPACE



O821

Q0153

agisa

@@155

G@156

Q0157

ag1oe

@@1ol

«MAIN

@87136

@e7i4e

HOTL4T

@07164

BO7175

ALST2T7

315715

sINSTRUCTIONS, CHANGED IN STANDARDROUTINES FOR USE IN LPT=TEST?:

Loc,

Lac,

Loc,me Se se se Ne ese te te Ne
LOC,

Loc.

Loc,WO Se Ne we Ne wa we we te te ne we
BEG@1: STARI

BEGB2: STAR2

BEGA3: STAR3

BEG@4: STARS

BEGAS: RESTR

BEG@6: HMJUS

BEG@7: Juse2e2

44e

Tat

1855

1463

6446

6511

THE INSTR. TIMSK IS CHANGED TO JUMP,+3,

BECAUSE THAT LPT IS NOT USED BY OUT=

PUTROUTINES.

THE JUMP XFORM INSTR, IS CHANGED TQ J¥P

TYPE2 FOR DIRECTLY PRINT ON TTO, RY-

PASSING LPT=PRINT,

THE PRINTERTABLE ITS ONLY USED BY THE Ex=

ERCISERPROGRAMS, THE ACTION@ENTRY@TABLE

THEREFORE POINTS ON A ROUTINE IN THIS

PROGRAMPART, NAMELY PRTCH INSTEAD OF

ACT@.

SAME AS PREVICUS EXPLANATION.

IORST IS CHANGED To LPRST (JSR XLRST) TO @
LET XLRST=ROUT, CHECK THE LPT=STATE BE

FORE EXECUTICN OF I/O=RESET.

SAME AS LOC. 6446
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86
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a9

1@

B@22

Oa4aa

d0401

BQ482

B0483

ab4ea

@o4e5

Q0406

«MAIN

eaadaad

AWV6153

@b6154

@@6155

@86156

806157

886160

@dolel

’

STARTLOCATIONS

«LOC 494

JSR

JSR

JSR

JSR

JSR

JSR

JSR

LPTZERO

SREG@1

@SEGR2

aREGaz

e@REGO4

@BEGGS

@BEGS6

@REGO7

sASK ALL QUESTIONS AND SET EQUIPMENT=

;CONSTANTS AND TESTFIGURE ACCORDING

7TO THE ANSWERS,

pINITIALIZE LFT=TYPE,CONTROLERTYPE AND

FOTHER EGUIPMENT=CONSTANTS, BUT ASK

7QUESTIONS ABCUT TESTEXECUTION.

sEXECUTE THE DIAGNOSTICTEST (WITHOUT

;TESTS INCLUDING OPERATOR@INVOLVEMENT),

zALL EQUIPMENTCONSTANTS ARE INI=

sTIALIZED,

pEXECUTE THE CHARACTERMOTIONTESTS,

sWITH INITIALIZED EQUIPMENTCONSTANTS.

7ASK FOR INPUTMODE IN THE CHARACTER@=

sPRINT=ROUTINE.

sRESTART OF RECENT DEFINED TESTLOOP

pHAMMER ADJUST PROGRAM ~ DP2420/48/76

sHAMMER ADJUST PROGRAM = DP2230



Ge
83 7TAPE 3

a4

cs aaa4i2 .Loc 412

6

87

8

89 7MESS

12 7CHAR

li + TYPE

12 sCRLF

13 ;N1SP

14 7DOUT

15 7PCL

16 7DISATT

17 sHAATT

18 7TBIN

19 7TOCT

2a 7TDEC

21 3TZOC

22 7DBIN

23 7DOCT

24 7DDEC

25 7DZOC

26 7WATT

27 7WATOP

28 3; TIMSK

29 7TIMRO

38 7TIMMS

31 7MULTI

32 7DIVIS

33 7DIVID

34 ;QUES

35 7SAMS

36 7RESW

37 7SAPTB

38 3 SAMEX

39 7 SAMNM

4@ 7REBIN

4y

42

43 7AN ADD

4q ; LOC

4S ; eROX

46 ; eTXT
47 ? <6><

48 ;

49 : <O><

5a ; eEND

51 ;

52 ;

OUTPUT ROUTINES AND OTHERS, @

:DO NOT MOVE UP.

sFOR THE USE SEE EACH ROUTINE,

TYPE A TEXT MESSAGE ON TTO AND LPT

TYPE A CHAR ON TTC AND LPT, CALCULATE P-BIT

TYPE A CHAR ON TTO AND LPT

TYPE A CR AND A LE ON TTO AND LPT

DISPLAY A TEXT MESSAGE CN DIS

DISPLAY A CHAR CN DIS

CLEAR OIS

DISPLAY ATTENTICN: SEEP AND WAIT 3 SECONDS

HALT ATTENTION: BEEP

TYPE BINARY NUMBER ON TTO ANC LPT

TYPE GCTAL NUMBER ON TTO AND LPT

TYPE DECIMAL NUMBER ON TTC AND LPT

TYPE CCTAL NUMBER WITHOUT LEARING ZEROES,

DISPLAY BINARY NUMBER ON DIS

DISPLAY OCTAL NUMBER ON DIS

DISPLAY DECIMAL NUMBER ON DIS @
DISPLAY OCTAL NUMBER WITHOUT LEADING ZEROES.
WAIT SOME MILLISECONDS

WAIT FOR OPERATOR ACTION

TIMER FOR SKIP INSTRUCTION

TIMER FOR ROUTINE

TIME MESSURE ROUTINE

MULTIPLY

DIVIDE SINGLE

DIVIDE DOUBLE

OUTPUT QUESTIONS

START ADDR MESSAGE

READ SWITCHES, REPORT CHANGES

MOVE PRINTER TABLE

EXTEND TO 64K WORDS MEM MODE

RESET TQ 32K WORDS MEM MODE

INITIALIZE, RESTORE BIN LOADER

ON PRINTERTABLE SHOULD HAVE THIS FORMAT:

2028

Y

e? @
g> sTOTALLY 280 BOXES WITH

3<TYPE CF ACTION><CHAR TO PRINT>

@>?

181

;TYPE OF ACTIONS @=PRINT

6=BLIND



7LPT, TTC ANO DIS NON INTERRUPT PACKAGE

7IF THE CEVICECS) ARE NOT PRESENT THE ROUTINES CONTINUES,

71F A DEVICE IS CONNECTED (SET TO ONLINE) THE PROGRAM

sMUST BE RESTARTED IN THE WANTED STARTADORESS,

7LPT AND TTC ROUTINES:

F>MESS< PRINTS ASCII MESSAGES AS SPECIFIED SY ASSEMBLER,

y>CHAR< PRINTS ASCII CHARACTOR, ACO=R,

7ACO=L MUST BE @. CORRECTS THE PARITY, 11 SIMULATE TAB,

7>TYPE< PRINTS AaC@=R, MUST HAVE PROPER PARITY. RETURN IS

770 CALL+1.REPLACE THIS ROUTINE WITH INTERRUPT TYPE IF CESIREC,

r>CRLF< PRINTS A CARRIAGE RETURN FOLLCWED SY A LINE FEED.
7>TOCT< PRINTS ACL IN OCTAL, 6 DIGITS AND 6 PRINTPOSITIONS,

#>TDEC< PRINTS AC1 IN DECIMAL, LEADING @'S SUPPRESSED, WITH SIGN

RANGE =32768 TO =1 AND +@ TO +32767, 6 PRINTPOS, UP TO 5 DIGITS.

3>TOCT< PRINTS AC{1 IN OCTAL, LEADING @'S SUPPRESSED,

76 PRINTPOSITIONS AND UP TO 6 DIGITS.

7TRHE ROUTINES TOCT, TZOC AND TCEC ARE FOLLOWED BY A TAB

7BUT ONLY IF NOT ALLREACY AT A TARPOINT.

3>TBIN< PRINTS ACY IN BINARY, AC1“R 6 DIGITS ONLY, & PRINTPOS,

7DIS ROUTINES:

7>DISP< PRINTS ACSII MESSAGFS AS SPECIFIED By ASSEMBLER,

7>DOUT< PRINTS ASSII CHARACTOR, ACO=R, AC@=_ MUST BE @, RETURN

7TO CALL41,. REPLACE THIS ROUTINE WITH INTERRUPT TYPE IF DESIRED.
7>DICL< CLEARS THE DISPLAY.

y>DISATT< ATTENTION DISPLAY, SEE ROUTINE

7>HAATT< ATTENTION HALT, SEE ROUTINE

7>DOCT< CISPLAYS ACi1 IN OCTAL, 6 DIGITS AND 6 PRINTPOSITIONS.

7>DDEC< DISPLAYS Aci IN DECIMAL LEADING @'S SUPPRESSED, WITH SIGN

sRANGE =32768 TO =1 AND +@ TG +32767- 6 PRINTPOS, UP TO 5S DIGITS.

7>DZ0C< CISPLAYS AC1 IN OCTAL, LEADING @'S SUPPRESSED, ,
36 PRINTPOSITIONS AND UP TO 6 DIGITS,

7>DBIN< DISPLAYS ACL IN BINARY, ACi+R 8 DIGITS ONLY, 8 PRINTPCS.

LDA 1,NUMBER ;ALL NUMBER ROUTINES RESTORE ACI

CALL CTDEC :

CTocT

cTzoc

CODEC

cpoct

cozoc

CTBIN

CDBIN

MOVS 1,1 ;FOR THE OTHER 8 BITS

CTBIN

COBIN

LOA @-CHAR ;ALL CHARACTER ROUTINES RESTORE ACQ@

CTYPE

CCHAR

CDOUT

CoOIcy

cOISP

TEXTLABEL

CDATT

CCRLF

CMESS

LABELTEXT

CHAAT

RALTNe Ne Ne se se we Me we Ne te Se Se Se te te ve Ne we Ne te te Ne te Se we



| @d25 ,MAIN

B1

@2 @4412 A5445@ XMESS: STA 3,/RPOUT :PRINT A TEXT MESSAGE

83 #4413 171908 Moy 372 ;SPEC RETURN IF PRINT SW

O4 @@414 @10446 Isz RPCUT

85 20415 04556 JSR PINKI

Q@6 BW416 agen4aa JMP @RPOUT ;NO PRINT

B7 BV417 As44as LOA 3,RPOUT ;AC3 POINTS TC MESSAGEPOINTER+1

O08 ABA2@ 231777 LOA @,elr3 3AC2 POINTS TC MESSAGE
U9 Bd421 B2444D LOA 1,CHMAS ;A ® BIT MASK

10 98422 921488 MESSA: LDA @,242 zACAENATA WORD

11 84423 125112 MOVLA t-1,/SZC

12 Q8424 123781 ANDS 1,2-/SKP

13: @8425 123481 AND 1,@r¢SKP ;AC@=DATA CHARACTOR RIGHT

14 ad4e6 151400 Inc 22 zINC TO NEXT WORD

15 @0427 124600 ccm 1,1 7FLIP MASK

16 98430 9B4404 JSR MESCH PRINT

17 40431 A@0771 JMP MESSA 7 ANOTHER
18 98432 9044@5 JSR BZCUT 7TERMINATE MESS
19 @0433 a82427 UMP @RPOUT EXIT

2a

21 98434 101815 MESCH: MOV# @,@,SNR ;TEST LAST CHAR

22 OY435 a@14¢1 JMP 1,3 sRETURN +2 IF NULL
23 04436 A@2428 dMP @ZCHAR ;TYPE CHAR
24

25 @@437 54412 BZOUT: STA 3,RBZOT

26 BU44E BER403 JMP ot3 7WAIT IF LPT/TTO BUSY
27 G444i BG175H XLPTT: 1808, 7MAX 1 SEC LPT

28 8442 263517 SKPAZ XLPT

29 28443 B44776 STA 1,XLPTT ;REMOVE WAITING, LPT NOT CONNECTED
32 20444 206863 TIMSK

31 98445 BQ04S4 XTTOT: 304, 7MAX 3@0 MSEC TTO

32 89446 963511 SKPBZ XTTO

33 BW447 A447T76 STA 1,XTTOT ;REMOVE WAITING, .TTO NOT CONNECTED

34 A845a ag24eal dMP @RBZOT

35

36 Q4451 ABB2BB RBZOT:

37 BB452 BEAEAB RINHI:

38 90453 ABGGAB SADIG:

39 @8454 BBO208 RXDEC:

4@ 80455 AOAG4Q CHINH: 42

41 86456 M@B672 ZCHAR: YCHAR

42 00457 @8@1142 ZDOQUT: YDOUT

43 G0468 A80712 ZTAB3: YTABS

44 @0461 OGA377 CHMAS: 377

4S @B462 geagaa RPOUT: @

46 B0463 BUAeee POECR:s e

aoa gs

47

48 QB464 @54776 XDDEC: STA 3,RPOUT ;DISPLAY DECIMAL NUMBER
49 12465 g@4415 JSR YPDEC

5a gu466 aBasee2 IMP NXOIS ;DISPLAY NEXT DIGIT

S1 @d467 eOA4l11 JMP EXoIS yEXIT

52

53 08470 254772 XTDEC: STA 3,RPOUT ;TYPE DECIMAL NUMBER

54 O471 Me4411 JSR YPDEC

55 av472 aB04e2 Jue TYPNX TYPE NEXT DIGIT

56 0473 OeR4a4 IMP EXTYP =; EXIT

57

58 O6474 54768 TYPNX? STA 3,RXDEC

59 90475 984575 JSR YCHAR ;TYPE DIGIT

68 Ad47& GH2756 JMP @RXDEC sNEXT DIGIT, SIGPR OR DECPR

ol

o2 @U477 46761 EXTYF: JSR eZTAB3 ;YPNEC/ZUCT/POCT FINISH RETURN, TYPE TAB
63 @0SuM 724753 EXDIS: LDA 1,SADIG ;DISPLAY FINISHED, RESTORE PARAM

e4 4541 2761 JMP @RPOUT EXIT



@026

@05ue

aasa3

aasdaa

0505

Au5sa6

AOSE7

au51@a

a@sil

ausie

2a513

20514

g0515

Q@0516

@0S17

94529

ausel

@aSee2

040523

aesaa

98525

@0526

QWSe7

00530

BU531

@a532

98533

A0534

96535

AU536

Q4537

aus4e

90541

Ba54e

Q0543

ea54a

aaS45

M0546

QU547

ga55@

au551

@8552

94553

B0554

avs5s

avss6

Q0S57

Ad56a

B0561

auséa2

94563

0564

Av565

94566

Q05607

Q0579

80571

aas72

«MAIN

a4a7si

@54768

@34756

AS4466

AB2754

P20436

PUA4ZT

a2es5se

@4n43e

162628

1426415

@804a4

187415

age4o4

124400

@20425

840422

920537

@30516

@QA466

@54415

234428

930415

172414

Be2411

Q@34527

116415

AD2486

24a4it

820405

906723

G@20496

ageqar

A22deaa

geaeaa

A8B0S3

@@9e55

489000

as4a7t2

@g443Q

ageA72e

ava724s

A547Ae

awaaag

BOa412

aga72i

a5a7a2

A@4422

aaa7rie

Aan714

AS46676

Qa4416

Aeasge

Aga711

@54664

@46666

ag26be

YPOEC:

PODEC2:

POEC3:

SIGN:

SIGNR:

CHSIG:

CHPLUs

CHMINS

CHFLG:

XTZOCs

xDZOC:

XTOCTs

XDOCTS

NXDIS:

STA

STA

LDA

JSR

JMP

LOA

STA

LDA

STA

SUBZR

SUB4

JUMP

AND#

JMP

NEG

LDA

STA

LDA

LDA

JMP

STA

1,SADIG

3,PDECR

2@eRPOUT

PINHI

6RPOUT

@,CRPLU

@,CHFLG

@,CHSPA

@,CHSIG

@-@

@,1,SNR

PDEC2

BrirSNR

PDEC3

1,1

@,CHMIN

B,CHSIG

@,CHSP

2,DECTB

POECI

3,SIGNR

3,CHFLG

2,CHPLU

302,/SZR

@SIGNR

3,CHSP

@,3,-SNR
@SIGNR

@,/CHFLG

@,CHSIG

@PDECR

@,CHFLG

@SIGNR

3,/RPOUT

¥ZOCT

TYPNX

EXTYP

3,RPOUT

yzocT

NXDIS

EXoIs

3,RPOUT
YPOCT

TYPNX

EXTYP

3,RPOUT

YPOCT

NXOIS

Excls

3,RXDEC

eZD0uT

@RXDEC

7SAVE PARAM FCR REPEAT

7SPEC RETURN IF PRINT SW

NO PRINT

7SETUP PLUS

7SIGN FLAG

7OR PLUS: CHPLU

FPRINT SPACE CR PLUS

pACAt=100002

3;TEST FOR -32768

7TEST FOR NEGATIVE

7P0S
3NEG

7SETUP MINUS

;SUPPRESS LEADING ZEROES

sPRINT ACL IN DECIMAL

7TEST PRINT SIGN

7IF NO SIGNr RETURN

7TEST FIRST DIGIT
7IF LEADING SPACE, RETURN

7STORE ASCII AND DESTROY

7PRINT SIGN FLAG

sOUTPUT SIGN

sRESTORE ASCII DIGIT

sPRINT FIRST DIGIT

7TYPE ZERO OCTAL NUMBER

7TYPE NEXT DIGIT

sEXIT

sDISPLAY ZERO QCTAL NUMBER

DISPLAY NEXT DIGIT

sEXIT

7TYPE OCTAL NUMBER

7TYPE NEXT DIGIT

sEXIT

sDISPLAY OCTAL NUMBER

;DISPLAY NEXT DIGIT

EXIT

sDISPLAY DIGIT

7NEXT DIGIT



@u573

Ba574

28575

QU576

B0577

20609

@06@1

Qu6de

24683

adous

Q@46e5

Qv606

90687

20618

Q06ll

aeéele

Ave13

Bv6o14

@vels

@0616

Ba617

Aveee

Ove21

Qd622

avees

Oveeu

ade25

@d626

Qa627

26632

Bv631

Gd632

. 80633

Gd634

80635

B0636

@8637

06648

a0e41

ag64e2

@0643

e644

BO645

Bd646

QBGa7

20650

Qv651

Q6652

90653

AWesa

@4655

Q4656

20657

avooa

deol

Q0662

26663

«MAIN

aS4es7

Ada4g3

@3466¢8

1574a5

@10653

a@2652

n2auel

1814at

820565

644647

AS54656

@3n654

AB4764

802652

830440

A4a735

B40556

Q594at

AAA

Q1B777

151865

@00428

9345528

1424988

146512

ageaes

1464988

a34542

181498

200773

151235

834536

AS54536

163008

QQue71

a@6625

G0G756

218623

A@2622

@30426

AgeBL2

823420

901758

geei4d4

ABPL12

Q0aaa1

aeneea

20921a

@30435

189@@¢

219888

Q01¢28

Aadaiaa

BaA219

AQBEAL

ABACBO

AOBGAD

aeneda

A2aa24o

PINHI:

SETACS

NINHT3

YZOCT?:

YPOCT:

PDEC1:

OECOCT:

DECOTs

DECP:

DECEXs

DECTB:

«RDX 14

eROX 8

OCTABS

CHRET?:

CHSP?:

CHSPAS

STA

JMP

LDA

AND

182

JMP

LDA

MOY

LDA

STA

STA

LDA

JSR

JMP

LOA

STA

STA

STA

a

Isz

MOV

MP

LDA

SUB

SUBL4#

JMP

sup

LDA

INC

JMP

MOVZR#

LDA

STA

ADD

JSR

JSR

JMP

1SZ

JMP

LDA

12@a¢

148¢

128

1@

1

@

LOA

1g@ucee

19022

190@

14a

12

1

@

@

2ue

246

3,/RINKI ;AFTER ACTIVATING SETPX IN TESTLOGP

NINHI sTHIS IS CHANGED TO CRESW (READS 2 ROU)

3,CHINH 3SW 10 FOR NQ PRINTING

2e3/SNR gRETURN4L IF INHIBIT

RINHT sRETURN+2 IF PRINTING

ORINHI ZEXIT

@,CHSP 3ZERO OCTAL RCUTINE

By @rSKP

@/CHARG s;QOCTAL ROUTINE

1,SADIG SAVE PARAM FOR REPEAT

3,PDECR

2,RPOUT ;SPEC RETURN IF PRINT SW

PINHI

@RPOUT 3NO PRINT

2,OCTAB ;PRINT AC1 IN OCTAL

@,CHFLG ;NO-SIGN FLAG

@,ZSUPP ;80TH ENTRYS PRINT NUMBER

eretlh sTHEN TAB TO NEXT POSITION

3A LDA 2,TASLE INSTRUCTION

enl

2,2,SNR ;IF TABLE ENTRY=@ THEN

OECEX sEXIT WITH TAB SPECIAL IF TYPE ROU,

3,ZSUPP ;ZEROS SUPPRESS STUF

2,2

271/82C

BECP

2el 7FORM THE DIGIT

3,CHAR@ ;DO NOT SUPPRESS

8,2 sFOLLOWING ZEROES

DECOT .

2@r2reSNR IF LAST DIGIT THEN

BreCHAR@ ;ACZ=ZERO, NOT SUPPR CHAR

3-ZSUPP s;AC@=DIGIT

3,8 sMAKE ASCIT

SIGN 3;TEST SIGN

@PDECR ;OUTPUT DIGIT

DECOCT ;GET NEXT DIGIT

POECR ;RETURN ADDR FOR JSR Y=ROUTINE

@OPDECR ;EXIT WITH TAR IF TYPING ROUTINE

2ye+1+,-DECOCT

2re+1+.=DECOCT

tLEADING ZERO SUPPRESS CHAR + TAB SIML

tA SPACE FOR + IN PDEC



8228

Q0664

@0665

BU666

2667

0678

B8671

RQ672

88673

64674

98675

Od676

Q0677

Qu7ea

@8701

@B702

92723

@0704

88705

QU706

86737

@8710

A@711

88712

66713

90714

86715

Q6716

BOT1T

80720

G0721

8722

80723

88724

40725

88726

Q0727

80738

Q40731

48732

@2733

Q0734

@0735

AB736

00737

98742

BO741
AaT4H2

BETAS

AQT4HA

ABT4S

G4746

BO7T47

24752

@e751

ad752

ABTS3

ad754

44755

28756

Q4757

«MAIN

840507

a54774

171088

ae4704

B62771

BO94B2

BS4767

181329

048500

1760@0

117000

163404

200775

17666

@20472

163300

034463

116485

AOB413

aa4423

B20463

a0275¢a

OS4747

820462

234462

117404

Q00483

B20454

BO274L

B2n7at

A@4418

@00772

@40554

@54556

171880

@04644

@02553

@00403

a5455i

a4as4as

A1a441

B44544

a50544

806448

neasaa

B80403

S61217

A6A117

820534

G24532

186415

ea04a4

B24526

186414

229494

AQ6861

AG1237

@20523

861611

Boaiit

XCHARS

YCHAR?

GCHAR:

CHAR:

CHARI:

YTAB3:

CHAR33:

CHARG:

XTYPES

YTYPE:

GQTYPE:

TYPE1s:

TYPE2:

TYPE3:

TYPE4:

STA

STA

MOV

JSR

IMP

IMP

STA

MOVZS

STA

AgC

ADD

AND

UMP

SUBCR

LDA

ADDS

LDA

Supa

JMP

JSR

LDA

JMP

STA

LDA

LDA

AND

JMP

LOA

IMP

LDA

JSR

JMP

STA

STA

MOV

JSR

JMP

Me

STA

STA

18Z

STA

STA

JSR

LDA

JMP

DOA

NIOS

LDA

LOA

SUB#

JMP

LDA

SUBa

JMP

CWAIT

SECM2

LDA

OCGA

NIOS

@,SACHA

3,/CHRET

3,2
PINHI

@CHRET

QCKAR

3,CHRET

Bre

B,CHSAV

3,3

8,3

3,8,SZR

CHAR2

303
@,CHSAV

3,@

3,CHTAB

@r3-/5NR

CHARA

YTYPE

@,SACHA

@CHRET

3,CHRET

@,CHORZ

3,CHAR7

@,3/5ZR

CHAR

@,SACHA

@CHRET

@,CHSP

YTYPE

CHARS

@,REG@

3,REG3

372
PINHI

@REG3

QTYPE

3,REG3

@,REGE

CHORZ

1,REG1L

2,REG2

@TBZQT

@,REG@

TYPE2

Q@,XLPT

XLPT

@,REG2

1,CHLF

@,i1-SNR

TYPES

1,CHCR

@,1-S2R

TYPES

@,REG@

B,XTTC

XTTO

#SAVE PARAM FOR REPEAT

7SPEC RETURN IF PRINT SW

sNO TYPE

sPRINT AC@ RIGHT

;COMPUTE THE PARITY

7FOR EVEN

sCOMBIND PARITY WITH CHAR

71S THIS A TAB

7YES

7NO PRINT IT

sRESTORE PARAM

EXIT

sNUMBER ROUTINE TAB RETURN
;SIMULATE A TAB

7VIA 1 TO & SPACES

sRESTORE PARAM

sEXIT AFTER TAB

7SAVE PARAM FCR REPEAT

FSAVE RETURN

7SPEC RETURN IF PRINT SW

7NO TYPE

7SAVE RETURN

sSAVE PARAM FCR TYPING

zINC HORIZIONAL POSITION

7SAVE ACL AND AC2 FOR NUMBER AND

;MESS ROUTINES

7SEND CHAR

sSTART LPT

37LF 7?

3YES, LF

7CR ?
3;NO CR

3;1F CR, LF WAIT FOR

PDATAPQINT 2¢ MSEC

sRESTORE AC@

7SEND CHAR

7START TTO



Qu76a

ad76l

ad762

a8763

80764

40765

Q0766

BU767

68770

Ba771

QW772

Q8773

@e774

@8775

08776

OO777

21200

B1ee1

@1082

81203

g1ee4

81005

81006

g10a7

g1a19

@1211

@1ai2

01013

ai@i4

Q1a15

81816

-OLG17

91820

91821

@1@822

@1023

a1@e4

g1925

al226

21827

@1432

@1031

@1032

81033

g1a34

81035

Q1236

91037

a1a4e

a1a41

21242

@1@43

gieada

81045

Q1P46

4 Bia?

a1ase@

a1ast

91252

A1@53

2MAIN

152483

@24516

106415

950412

830516

a24514

A82515

@OGali

adaged

ACBUeO

177778

BBGE28

200280

Aeaeea

QOACA7

800437

a3e561

1434@a

039556

113a¢@

a25000

30554

133492

B20554

123700

B2444a3

133080

003888

aSd4éi

A04407

204654

aea42a

aS44sS

ae44a3

a@452a

ago4ia

A444a7

AS4447

A30447

826535

B@2445

O3a741

125300

a20735

125102

101488

@02436
1514@4

@Ga773

A24432

102433

854432

171806

906517

AG24e27

A29427

a@u4o2e2

Q20426

804620

#02422

TYPES:

CHTABS

CHARG:

ZSUPP 3

NNi@s

SACHA?

CHSAV:

CHORZ3:

CHARTS

T8ZOT:

XFORMS

XTBINS

XOBING

YPBING

PBINCS

PBINNS

XCRLFE

SUB

LOA

suas

STA

LDA

LDA

JMP

LOA

JSR

JMP

LDA

MOVS

LDA

MOVL

INC

JMP

Inc

JMP

LDA

JMP

STA

way

JSR

JeP

LOA

JSR

LDA

JSR

JMP

272

1,/CHLF

@,ir SNR

2,CHORZ

2,REG2

1,REG1

@REGS

e2r2

3,CRBIR

YPBIN

YCHAR

PBINN

3,CRBIR

YPBIN

YOOUT

PAINN

1,SABIN

3,PBINR

2,CRBIR

@TINHI

@CRBIR

2@eNN12

1-1

@,CHARG

1,1,52C

@,@

@PBINR

272,5ZR

PBINC

1,SABIN

@CRBIR

3,CRBIR

3re

@TINHI

@CRAIR

@,CHCR

YCRAR

@-CHLF

YCHAR

OCRBIR

;IF LF

;CLEAR HORZ POS

74C@ = REGU FCR REPEAT

sEXIT

7 TRANSFORM CHAR TO

PPRINTER ALPHABET

sAC2S=CHAR+TABLE

yAC22=CLASS

pACQI=CHAR

pAC2TSACTN+L4+CLASS

;GO TO ACTION

7TYPE OIGIT

;NEXT OIGIT

sDISPLAY DIGIT

sNEXT DIGIT

sSAVE PARAM FOR REPEAT

sSPEC RETURN IF PRINT SW

:NO PRINT

78 TIMES

pACOs="CHARI"

sOUTPUT DIGIT

sRESTORE PARAM

7SAVE RETURN

7SPEC RETURN IF PRINT SW

3NO TYPE

sPRINT CR,LF

EXIT



4830

81054

91855

818456

ALGS7

21860

a1@6l

ALG62]

81463

Q1@64

@1@65

1406

91867

61073

@1071

61972

912073

a1074

91875

A1076

81877

@1100

@1101

@11a2

811283

1184

81105

G1126

@1107

@11ia

@iiil

@1112

@1i113

81114

@1115

A1116

O1117

@1128

a1121

@1122

81123

@iie4

@1125

@1126

01127

91139

@1131

@1132

@1133

«MAIN

981255

A13743

@B1867

AO1B67

Q@1C67

AB1267

AB1G67

G13743

801267

601067

801067

A63277

G@OO777

a@e65t

880652

agadaa

gaagaa

gaedaa

A@0215

g9aale

aaeaoa

g0000a

a@geae

B80e08

B54771

171080

G10767

886455

ACTN:

ILt:

ACT@:

ACT63

SABINS

PBINR:

CRBIR:

CHCR:

CHLF 3

REGO:

REG1L:

REG2s

REG3:

XDISP?

AO2765

@34764

@31777

A244aT

821888

125112

1237G1

123481

151498

124008

AG44a7

Q00771

826263

A98ae5a

@63535

Q44776

OG2745

1@1@15

@@1401

aGQ4a7

DISPis

FOISTs

ODICH:

etl

PRTCH

ILL

TLL

ILL

ILL

ILL

FRICH

ILL

TLL

ILL

HALT

JMP

J¥P

te x ~~

OQ ce NS aemnie
vi

Crroaunezn OO 0 Fanos rPPrPPrPuUDN<«>
LCA

MOVL#

ANDS

AND

INC

com

JSR

JMP

TIMSK

4a,

SKPBZ

STA

JMP

MOVE

JMe

JMP

er

TYPE

TYPE2

3,CRBIR

3,2

CRAIR

@TINHI

@CRBIR

3,CRBIR

2rrled

1,CMSK

@r@r2

1,1/S2C

1,@-/SKP

1,2eSKP

2re
1,1

DDICH

DISP1

OIS

1,FDIST

@CRBIR

Br@eSNR

1,3

YDOUT

sACTION ENTRY TABLE
sNORMAL ACTION

7BLIND

ILLEGAL

sDISPLAY MESSAGE

;SPEC RETURN IF PRINT Sw

NO PRINT

sACZ=POINTS TC MESSAGEPOINTER+1

¢AC2 POINTS TQ MESSAGE

FACQ=DATAWORE

FAC@SCHAR, RIGHT

7INC TO NEXT WORD

sFLIP MASK

3GO DISPLAY

sANOTHER

sTERMINATE DISP
7MAX 4@ MSEC

sREMOVE WAITING,

sRETURN

7TEST LAST CHAR

FRETURN +2 IF NULL

7DISPLAY

OTS NOT CONNECTED



@O31

B1134

61135

81136

91137

a114e

a1i4i

@114e2

BL143

aiida

M1145

@1146

@1147

@115@

@115i

@1i5e2

@1153

b1is4

Q1is5

@1156

Q1157

@1168

@1i61

@1162

Q1163

91164

@ii65

61166

@1167

aii7a

Q1171

@11T2

@1173

@1174

@1175

oMAIN

A4aTas

asu74e

171808

a¥6425

ne27as

888403

@54741

e4a735

@44735

258735

006863

880850

063535

@44776

M2a72o

061835

60135

g24724

@32724

@@2724

eG200a

AWA1T7

@80377

277460

000573

B54710

171008

@@6775

@6278a5

adauee

@54783

B20704

@Q4746

Aa2789

XpguTs

YOOUT:

GOOUT:

SDIST:

PTABS

RMSK3

CMSK:

LMSKs

TINHI?

XDICLS

YOICL:

QpIcci:

STA

STA

MOV

JSR

JMP

gée

STA

STA

STA

STA

TIMSK

4a,

SKPBZ

STA

LDA

DOA

NIOS

LDA

LOA

JMP

TABLE

177

377

B77 4ae

PINKI

STA

“oy

JSR

JMP

IMP

STA

LDA

JSR

JMP

@,REG2

3,REG3

3n2
@TINHI

@REGS

GOCUT

3,REG3

@,REG@

1,REG1

2,REG2

DIS

1,SDIST

a,REG@

@,DIS

DIS

1,REG1

2,REG2

OREGS

3,CRBIR

Bre

eTINHI

ecRBIR

Qnice

3,CRBIR

@,CHLF

YDOUT

@CRAIR

+SAVE PARAM FOR REPEAT

;SAVE RETURN

;SPEC RETURN IF PRINT Sw

7NQ DISPLAY

;SAVE RETURN

sSAVE PARAM FOR CISPLAYING

;SAVE AC1 AND AC2 FOR NUMBER AND

3MESS ROUTINES

sWAIT IF DIS BUSY

rMAX 4@ MSEC

sREMOVE WAITING, DIS NOT CONNECTED

3;SEND CHAR

START DIS

sACQ@ = REGB FOR REPEAT

EXIT

7SAVE RETURN

SPEC RETURN IF PRINT Sw

3NO DISPLAY

sDISPLAY CLEAR

sRETURN



G32

@1176

01177

81200

@1201

81202

gi203

Al204

21285

Q1206

O1207

912190

@1211

91212

81213

@i2i4

@1215

@1216

@1217

41228

B1221

Al222

H1223

91224

@1225

G1226

81227

31230

B1231

81232

91233

@1234

91235

01236

41237

@l240

B1241

@1242

B1243

«MAIN

@54676 OLSATTs

171404

206764

882673

aa44e4

806873

@24436

133415

GAB493

ageeet

981236

886873

O24427

133414

063877

126528

133414

@64753

@82654

a54654

171060

OB6T41

Q@22651

a@a4a2

OS4647

H20414

861832

BQ6B61

881240

182422

#61832

AB2640

oa0e1e

805674

AgegeGe4

ABALG!

BOAGLA

aeaneBne

edoug4

AB4280

DISSws

HAATTS

YHAATS$

GHAATS

SEC3:

SECM2:

SECMS3:

SECS2:

SECS4:

SEC4Ks:

7RC 3600, ATTENTION DISPLAY OUTPUT
7BY MEANS OF ACCUSTIC ALARM FCR 5@ MS

#AND WAIT FOR 3 SECONDS TO ALLOW

#THE OPERATOR TC READ THE MESSAGE,

CALL CDATT

CCUSTIC ALARM FOR S@ MS BEFCRE HALT.

:RC 360%, ATTENTION HALT BY MEANS OF
3A

7CALL = CHAAT

;

STA 3,PBINR

MOV 3,2 3SPEC RETURN IF PRINT SW

JSR @TINHI

JMP @PBINR ;NO PRINT

JSR YHAAT

CRESW #READS 2 ROUTINE

LDA 1,SECS4 ;SW13 WAITING DIS
AND# 172,SNR

JMP DISSW

CWAIT

SEC3

CRESW ;READS 2 ROUTINE

LDA 1,SECS2
AND# 1,2,SZR

HALT pHALT IF SWITCH 14

SUBZL ss Lpl zACLE=1
AND# 1,2,SZR

JSR YDICL sCLEAR DIS IF SWITCH 15

Jue ePRINR

STA 3,CRBIR

MOV 3,2 SPEC RETURN IF PRINT sw
JSR @TINHT

UMP @CRBIR 3NO "PRINT"

JMP QHAAT

STA 3,CRBIR

LDA @,SEC4K

DCA @,FUN

CWAIT

SECMS

SUB are

DOA @,/FUN

JMP eCRBIR

eROX 18 CHANGING SEC3 AFFECTS CRESW AND POWON,

3aae CHANGE TO 1@@@(@) FOR 1(@) SEC WAITING.
22 728 MSEC FOR TYPE ROUTINE DATAPOINT DELAY

52

oRDX 8

2

4



giada

@1245

@1246

81247

g1250

@1251

81252

81253

@1254

91255

@1256

@1257

@1268

Bl261

B1262

91263

Bl2o4a

81265

@1266

91267

a1270

@1271

Mil27e2

91273

a@1274

91275

Q1276

81277

91340¢

81301

913982

$1303

A13a4

81385

41366

B1387

9131¢

@i3it

MAIN

225400

175488

@54437

@34440

O4G441

@20435

@65032

6636018

aon4dit

Q7841G

151300

151128

468210

172833

142832

Gan4ee

aggdad

@728433

147415

BB8764

152408

871832

A7A433

147414

B2O776

@20413

@06841

A06046

age044

@1546a

206859

223486

AB24BL

QG982R

@1120@

a4aaaa

@aaeua

adaead

sPROCEDURE WAIT OPERATOR

;TURNS ON TRE FUNCTION INDICATOR FROM ARG,

;WAITS FCR THE OPERATCR TO PRESS BUTTON FROM ARG,

;OR TO PRESS KEY AT TTY

;ANO TURNS CFF TRE FUNCTION INOICATOR FROM ARG,

;AND WRITES P&OG NAME AT DIS (SEE LABEL: PROG),
7OR TYPE $ AT TTY

FUNCHANGED? Ace

FDESTROYECS ACLs AC2,AC3, CARRY

7CALL2 WATOP

; ARG

XWTOP? LOA 1,203 3 FUNCTION MASK FROM ARGUMENT

INC 3,3 3 FOR INDICATORS AND BUTTONS

STA 3,WTORE ; SAVE RETURN

LDA 3,WHIGH

STA @,wACSAV

LDA @,wlLOwe

DOA 1,FUN 3 TURN ON INDICATOR ARG

WINOK: SKPON xTTI

JMP WTFUB

CIA 2rxTTl

MOVS 2pe 3 REMOVE P-BIT BY

vOovZL 2,2 3: MULTIPLYING WITH 5Si2 DEC,

NIOC XTTI

ADCZ# 3,2,SNC 7; IS KEY BETWEEN OR

ADCZ# 2,@,SZC ; EQUAL TQ LIMITS ?

JMP WTFUB 3 NO

JMP wTCK 3 YES

WTFUBs DIA 2,FUB 3 SENSE BUTTCN ARG

ANDA 2-1,/SNR ; IS ARG PRESSED?

JMP wTNOK 3 NO = SENSE AGAIN

WTOKs SUB ere

COA 2, FUN 3 YES = TURN CFF INDICATOR ARG

OIA 2,FUB ; WAIT TILL TRE OPERATOR

AND# 2/1/SZR 3; GETS HIS DIRTY FINGER

JMP ete 7 OFF THE SUTTON

LDA Q,hCH44

CCRAR

COICL

COISP

PROG > "ACTUAL PROGRAM NAME"

CRKAAT

LOA @,WACSAV

JMP @WIORE ¢ RETURN

wTOREs @

WLOWLS 11*1288 LOW LIMIT CKAR * 219

sessWHIGH? 4@*122B

wCH44s 44

WACSAV: @

HIGH LIMIT CHAR * 219

sINSERT ACTUAL PROGRAM NAME AFTER A LABEL "PROG?"



. @034

B1312

1313

91314

91315

81316

61317

81320

B1321

Bi322

81323

91324

01325

01326

81327

01338

@1331

81332

01333

81334

01335

81336

01337

81340

Q1341

Q1342

@1343

@1344

@1345

81346

@1347

1358

@1351

81352

01353

@i354

81355

81356

81357

@136a

@1361

81362

81363

91364

91365

01366

81367

9137¢

@1371

81372

81373

@1374

91375

81376

@1377

MAIN

@4a451

B44451

a50451

AS44as

B24450

B7G477

132415

BQO43t

asadag

Od6e6t

801236

B2a4ayt

BTB477

132414

888772

a5a435

B26436

B44436

B30436

052433

B0ob43

OB6840

@@1522

@24425

8062852

a@6424

@30425

as2423

O34414

830421

156645

aee4es

Beas.

A244i1

a30412

GG2405

014407

ae2e4a4

M2444

@02404

eeegeaa

AB2aR0

ACHBA2

aeaeea

ABEAe

AQB437

ABAST4

augega

Age4a3

@2Acag

GT7777

@77635

000177

982756

sROUTINE READ SWITCHES,

7SwITCHES ARE READ TO AC2, ACS AND ACL ARE SAVED,

7THERE WILL BE & PAUSE FOR 3 SEC TO SEE IF MORE SWITCHES
7ARE CHANGED,

7SWITCH SETTINGS ARE REPORTED AT TTY/LPT.

7CALL

;

XRESWs

ARESWS:

NRESWS

BRESWs

RRESWs

SSwR2?

SSWR13s

SSwWRes

LSTSWs

WRZOTs

XSTAC:

SSTAC:

KSTACSs

LALOC:

LAPRGS:

BINFIs

BINLA®:

XFITYs

CRESW

RETURN

STA

STA

STA

STA

LDA

READS

SUB#

JMP

STA

CWAIT

SEC3

LDA

READS

SUBH

JMP

STA

LDA

STA

LOA

STA

CCRLF

CMESS

MSWRG

LDA

cTocT

JSR

LDA

STA

LDA

LDA

SUBCR

IMP

LDA

LDA

LDA

IMP

Seoea es
BZOUT

SETAC

@

4@3

g

@77777

77635

177

FITYP

LAST Sw REG CONTENT IN LSTS#,

@,SSwWR@ ;SAVE AC'S

1,SSwR1

2,SSwR2 ;FOR PRINT INKIBIT RETURN

3,RRESW ;SAVE RETURN

1,LSTSW ;LAST SW REG

2 7;NEW SW REG

1,2/SNR ;CHANGED ?

NRESW 7NQ, RETURN

2,LSTSW YES, SEE IF GRE CHANGE
;AFTER 3 SECONDS

1,LSTSwW

2

1,2eSZR ;CHANGED ?

ARESW sYES, WAIT MORE CHANGING

2eLSTSW ;NO, CHANGE FINISHED

1,6XSTAC

1,SSTAC ;SAVE PRINT INHIBIT SITU

2reKSTAC 3GET PRINT INKI INITIAL FOR PRINT

2@,@XSTAC 3SwW REG WITHCUT FURTHER CALL CRESW

sSWITCHESS XXXXXX

1,LSTSW

@WBZOT ;WATT LPT,TTC

2,SSTAC

2,@XSTAC ;RESTGRE PRINT INHIBIT SITU

3,RRESW ;IF RRESW IS ALMOST EQUAL

2,XSTAC ;SETAC IT WAS PRINT INHIBIT

2/3,/SNR :WHO CALLED, DON'T RETURN

BRESW ;8UT REPEAT THE QUTPUT ROUTINE

®,SSWRO

1,SSWR1 ;RESTORE AC'S

2,LSTSW ;NEW Sw POSITION

@RRESW ;RETURN

SSwRe sREPEAT CALL CF ROUTINE

@,SSwR@ ;WwHICH WAS INTERRUPTED

1,SSWR1 ;IN PRINT INHIBIT BY CRESh,

@SSWR2 ;RETURN TO MAIN PROG CALL,

7JMP NINHI, ASM VALUE FROM SETAC

;LAST LOC IN MEM

;LAST LOC FOR PROGRAM

sFIRST ADDR CF BINARY LOADER IF 32K,

sCONSTANT FOR LAST ADDR IN MEM



a14ee

O14el

91402

1403

B1dea

91405

81406

01407

a1419a

@1411

@1412

81413

gi4i4

@1415

@1416

91417

91429

B1424

@l4e2

91423

ai4ea

a1425

a1426

Q1427

@143@

@1431

ALdA32

01433

g1434

81435

M1436

Q1437

B14ue

O144at

A1442

1443

g1444

M14as

@1446

@1447

9145@

81451

@1452

91453

@1454

@1455

@1456

B1457

B146e

A146)

A1462

91463

AlLsNoa

@1465

B1466

BL467

oMAIN

7SUBROUTINE TG RELGAD BCOTSTRAP LOADER AND BINARY LOADER.
3DO USE IN HEAD OF ANY PROGRAM AS MANY THINGS ARE INITIALIZED.

7FOR LOADERS INFO SEE LOADER BELOW,

;

FCALL

@20876 REBIN:

A4AEBS

406465

926463

Ae477e

147@9@

@44765

125112

@24764

O34764

137468

030534

221888 MODAT?

@41490

166415

B@04G4

151460

175446

@Ba7T2

126408 GETYP:

B44742

@06752

606073

826436

B@6844

B81501

206048

901501

A24737

246852

AZ6@56

gG6@ol

a81236

eeeeay

461518

B06048

A01518

aGeeel

AB1236

AbbR46

B86B844

A1S46@

AQ6843

aB6040

915468

a06e61

901236

Be27al

@20003

191e@84

A22084

adedqat

A2u74e

@W3G16 XPCPT?:

O61716 XMENC?:

M@23540 XMEXTS

START IN REBIN AFTER LOADING PRO

LOA

STA

JSR

JSR

LDA

ADD

STA

MOVL#

LDA

LDA

AND

LDA

LDA

STA

SuB#

JMP

INC

INC

JMP

sua

STA

JSR

CRESH

JSR

corse

MLLOC

CMESS

MLLOC

LOA

CTOCT

cDOcT

CWAIT

SEC3

cD1sP

MBILO

CHESS

MBILO

CWAIT

SEC3

cDICL

cDISP

PROG

CCRLF

CMESS

PROG

CwKAIT

SEC3

DICP

LDA

MOV

JMP

JMP

SWISA

PRTYP

GMEND

TMEND

@,POWZE

@,2@

@XMEXT

@XMEND

1,BINLA

eri

1,LALOC

1,1-/5ZC

1,LAPRG

3,81INFI

1,3

2,BINAD

Or@e2

Or@r3

3-e175NR

GETYP

ere

3,3
MODAT

let

1,LSTSwW

@XFITY

@XPCPT

1,LALCC

Ori

8,3

@,@,SZR

a4

e.tt

;SET RESTART ADD

;FOR PCWER RESTA

;TRY TO SET MEM

;STCRE MEM ENC L

sACis=177

pACLSSLAST LCC I

sSTQRE IT FOR PR

7MORE THAN 32k ?
7YES, AC13=@7777

zNO, LAST LOC IN

zAC3S=FIRST ADDR

zAC2:s=AD0R OF BI

;MOVE DATA

7LAST DATA ?

7 YES

sNEXT DATA AODR

;SET LAST SW REG

3FINO CPU TYPE

sOUTPUT OF SWITC

;PRINT CPU TYPE

7<15><12>L AST LO

;WAIT 3 SEC TO R

;USE CDATT AS SW

p<15><12>BINARY

yACTUAL PROGRAM

7TRY TO SET MEM

7CELL 3 = @ FOR

sCELL 3 = 1 FOR

7SELFSTART ACER

7CHOOSE YOUR CWN

;NORMAL HALT, BU

GRAM SELFSTARTING.

R TO CELL ZERO

RT,

EXT FLAG (RC3643 ONLY)

OC IN HMEND=AC2=XX76@2

N MEMEXX7777

INT

7, LAST LOC FOR PROG

FIRST 32k

LOADER

N DATA

TO ALL ZERO

H SETTINGS

C, XX7777

EAD MESS, DON'T

AREN'T SET.

LOADER OK

NAME

EXT FLAG ¢(RC3603 ONLY)

HALT

4

START ADDR,

T IF NO SWITCH PANEL ?



8S

6

87

88

29

1@

14

12

13

14

15

16

17

@036

@147@

@1471

ALAT2

@1473

B1474

Q1475

@1476

Q1477

8150e@

81501

815b2

81503

@1504

g15e@5

81566

81507

615198

@1iSit

@1512

@1513

@1514

81515

@1516

@1517

21529

f1S21i

@1522

@15e3

@15e4

01525

@1526

@1527

@153e@

@1531

@1532

#1533

81534

81535

01536

@1537

aisae

@1541

@1S42

91543

81544

81545

91546

MAIN

eoeeer

@46117

240504

@44516

43448

aSe5t6

@44524

G20117

043196

aeaeae

ageeed

685015

849514

@52123

A46840

041517

@20056

aoaces

685815

@44582

840516

254522

246048

@48517

e425a4

G2er122

@45517

aeoega

653523

@521i1

a441@3

@515a5

A20E72

geedaa

a5144@

@4a524

ga52i22

a4e1at

851104

aeaeae

@44515

842523

g4a522

@46102

A2aLeS

v44se4

B44sis

@43516

e0etae

MELOC:

MLLOCs

MBILOs

MSWRGS

MSAMS3:

UNTIMS

eTXTM 1 7RDOS TEXT PACKING MONDE

oTXT sLOADING UNIT OFF$

2TXTTM @ sNORMAL

TXT 1<15><12>L AST LOC,

F"LOADING UNIT OFF”

TEXT PACKING MODE

i 7"<15><12>LAST

eTXT $<15><12>BINARY LOADER CK!

3"<15><12>BINARY LOADER

eTXT LSWITCHES: &

oTXT $ STARTADDRI

«TXT UMISERABLE TIMING!

OK"

s"SWITCHES: "

7" STARTADDR"

s"MISERABLE TIMING"

Lac.



A1547

91552

@15si

81552

@1553

g1554

81555

81556

@1557

91568

@1561

81562

81563

91564

81565

91566

81567

@1572

@1571

a@is7e

@1573

@1S574

@1575

BiS76

61577

A168@

A1621

@16é2

01663

21684

@16e@5

01606

21607

@1619

Bi6il

@1612

@1613

@1614

@1615

@1616

@1617

8162e

@loe1

B1622

01623

@1624

oMAIN

e61559

e54425

A446

171328

gag44ea

1733408

143009

@62417

O54417

B34417

175183

@9@486

063612

AQa777

a74a4ie

eeatie2

G824a7

263610

BOA777

a74418

B6A118

982402

AUBLBa

Qeeege

Beaeaa

125224

OOa4dit

101804

GbR4ol

830585

B62677

151113

8012800

063877

AGATTT

aga7as

@204a4

116444

@aa775

ABAAOT

AVO37T

262677

Q6A477

e4a7ss

#60119

PoBlle

PBINARY LCACER TS e@
sERRORHALT XX7752 FOR OVERWRITE LOADER OR CHECKSUM ERROR.

pREADYHALT XX7676 IF LOADED PROG ISN'T SELFSTARTING,

sERRORBLOCK=IGNGRE SLOCK

7REPEAT BLOCK=MULTIPLE CATA BLOCK

;COUNT=WORD COUNT IN RBLCCK

BINAD: ,+1 ;ADCR OF BIN LOADER DATA

;SUBROUTINE TC BUTLD A WORD IN 4C2

BUILD: STA 3,TEMP1 ;SAVE RETURN

JSR GTCHR sGET FIRST BYTE

MOVS 3,2 PUT INTO LH GF AC2

JSR GTCHR :GET NEXT BYTE

ADDS 3,2 FORM WORD IN AC2

ADD 2-@ 3ADD INTO CHECKSUM

JMP @TEMP1 ;AND RETURN

sREAD A BYTE INTO AC3

;IF SWITCH@=@ USE TELETYPE ELSE USE PTR

GTCHR: STA 3,TEMP2 ;SAVE RETURN

LOA 3,SAVE ;TEST WHICH DEVICE

MOVL 3,3 SNC e@
JMP GTTTI ;TTY

SKPDN PTR PTR

IMP et

CIA 3,PTR READ AND START

NIOS PTR

IMP @TEMP2 AND RETURN

GTTTI: SKPON TTI

JMP el

DIA 3,1TI READ ANO START

NIOS TTY

IMP @TEMP2 AND. RETURN

TEMPis @

TEMP2: 2

SAVE: @

7TEST BLOCK TYPE

BTEST: MOvZR 1-41,/5ZR ;1=START BLOCK (,END XX)

JMP IGNOR 780, IGNORE BLOCK

MOV @r@rSZR ;TEST THE CHECKSUM

JéP CHKER 7ERROR e

LDA 2,ADDRS ;GET ADDR

ICRST 320 A RESET

MOVLA 2,2/SNC ;TEST BIT B

JMP Gre F2sSTART PROGRAM

HALT 7 L=RALT

UMP onl ;DON'T PROCEED

sIGNORE BLOCK

IGNOR: JSR GTCHR FREAD UNTIL AN ALL

LCA @,B8C377 ;ONES BYTE IS SEEN

SUB @,3/SZR ;IGNORING ERRCR MESS

JMP IGNOR

JMP BLOCK 70K, GO INTO RLOCK MODE

BC377:3 377

;START OF PROGRAM BINARY LOADER TS

START: ICRST 7FESET

READS 4) sREAD THE SWITCH REGISTER

STA @,SAVE ;AND SAVE IT FOR GTCHR

NIOS TTI ;START 80TH READERS

NIOGS PTR 
e



@038

81625

Q1626

81627

816308

81631

@1632

81633

01634

81635

01636

@1637

@1640

Q1641

81642

A1643

@164a

B1645

01646

B1647

#1650

@1651

@1652

81653

81654

@1655

81656

01657

@166@

Q1661

@1662

21663

@l6e4

81665

01666

81667

81672

B1671

B1672

@1673

B1674

81675

B1676

Q1677

2A O17e8

B17@1

91782

81783

@1704

61745

81706

01787

O171@

@17ii

@1i7i12

«MAIN

@B4732

1713@5

BUA776

QQ4727

1733208

141808

145200

a@4714

asa4sa

ag4s7ie2

125113

aag7ad

B44427

039734

a34423

172409

o34444

136402

172023

aoaai4

a3n416

147833

@10415

147822

125113

oa4e72

252432

@10431

10407

@0n773

101804

63877

aoa7aa

aenoe4

auggeo

aeaeaa

126448

#63612

@00777

a60412

26aite

1271¢¢

127100

107883

AGO771

821408

AoAlte

204765

A2444G2

Q@4763

86a080

Q0neae

ALBEAO

AG2A7A6

7REAC IN A BLOCK

BLOCK: JSR

MOVS

JMP

JSR

ADDS

MOV

MOV

JSR

STA

JSR

MOVL#

JMP

STA

GTCHR

3,27SNR

BLOCK

GTCHR

3,2

2re

271

BUILD

2,ADDRS

BUILO

Leir SNC

BTEST

1,COUNT

7READ IN THE DATA BLOCK

DATAS

STORE:

CHKERS

DIFF:

BC29:

COUNT:

GET:

BSTRPS:

ADORS:

BENDs

LDA

LOA

SUB

LDA

SUB

ADCZ

MP

LDA

ADDZ#

18Z

ADDZ

MOVLA

JsR

STA

18Z

18Z

IMP

wov

HALT

JMP

4

2¢

@

SuBO

SKPON

gMP

DIA

NIOS

ADDL

ADDL

ADD

awe

dye

NIOS

JSR

STA

JSR

@

@

@

J¥P

2,TEMP2

3,O01FF

3,2

3,ADDRS

1-3

3r2eSNC

CHKER

2,8C2a

271,SNC

COUNT

2r1/SZC

1l,1¢SNC

BUILD

2,@ADDRS

ADDRS

COUNT

STCRE

@r@,SZR

BLOCK

tel

12

etl

@,i2

12

1,1

1,1

Br i-SNC

GET+1

Or3

12

GET

lyet2

GET

START

7GET A BYTE

;AND TEST FOR NUL

7YES, KEEP READING

70K, GET NEXT BYTE

7AND FORM COUNT, AC2:=# OF WORDS

7SET CHECKSUM, AC@:=CHECKSUM TILL NOW

;SET COUNTER

7GET ADDRESS

sADD IN THE CRECKSUM FROM TAPE

;TEST BLOCK TYPE

zNOT A DATABLOCK

7STORE kKORD COUNT

sLAST STA IN TEMP2 WAS JSR RETURN

sADDR 4 CELLS AFTER PROGRAM START:

pAC2s=FIRST ADDR IN LOADER

yADDOR IN WHICH TO STORE

7ADD NEG WC TC CHECK SPACE

7FOR WHOLE BLOCK

7NO, HALT THE LOADER

7IF wO > 2@ (OCTAL, NEG)

7IT IS A REPEAT BLOCK

sWHERE WC IS CNE LESS THAN COUNT

71F REPEAT BLOCK SKIP NEXT TO READ DATA

7DON'T READ IN NEW DATA IF REPEAT BLOCK

zNEXT ADDR

3TEST COUNT

7MORE DATA

7TEST CHECKSUM

sERROR IN CHECKSUM, ACO=VALUE

70K,GET NEXT BLOCK

sREPEAT BLOCKS HAVE WD>2@

' sBOOTSTRAP LOADER TS FOR PTR: ENTER AT BSTRP

71@ FOR TTI

718 FOR TTl

71@ FOR TTL

:1@ FOR TTI

7FOR BOOTSTRAP

7START OF BINARY LOADER



@1713

@i7ia4

QATA1S

@1716

O1l717

81728

@1721

81722

81723

81724

81725

B1726

81727

@173a

@1731

91732

81733

@1734

@1735

@1736

@1737

gi74a

B1TAL

91742

91743

91744

Q1745

81746

@1747

@1750

@1751

g1752

@1753

a1754

21755

Q1756

A1757

21762

al7ot

81762

01763

B1764

817605

91766

@1767

a177@

B1771

@1772

B1L773

@1774

BLIT5

B1776

B1777

«MAIN

g1ee2o

AL4EaS

e64230

aS4451

030775

ALOT7T3

03500a

@5108¢a

@25800

146404

9@e4as

g558a0

113820

151013

@80770

@24763

132408

B50a74

202432

BS4431i

B44431

O30431

@52433

A3ZB438

852432

ABA42T7

@52431

O52431

AG6846

@66043

B24417

152528

146408

QB6E56

Q06852

a@oeda

00153¢a

O06G4a

@@1530

QQ6@047

AGd604o

AS4T43

G6ee77

ag@edeat

A60080

POCERS

@61758

ebb454

GOPESB

aeaday

agagas

a@1i12e5

401147

DMEND3

EMENDS

FMENDS

GMENDs

AMENDS

JMEND3

BMENCS

XSAMS8

RSAMS3

SSAMS:

CXLPTs

CxTTC:

CDIS:

XXLPTs

XxTTGs

XFDIS:

XSDIS:

3FIND THE TOP OF MEMORY (4K SEGMENTS)

7STCRE HIGHEST USEABLE ADDRESS IN

pHMEND, PROTECTING TRE BIN LOADER,

+THE CONTENTS IN MEMORY ARE LEFT UNCHANGED.

7CALL JSR GMEND

; RETURN

1¢aea 34K CONSTANT

144620 ;6K+1 ADDR

e242eee y2eK+LOADER CONSTANT

STA 3,RSAMS

LOA 2,EMEND ;PASS 1 AND 2K SEGMENTS

LCA By DMEND

LOA 3,@r2 ;SAVE LOC CONTENT

STA 27@r2 ;STORE INTO UPPER

LOA 1,@r2 7GET IT BACK

SUB 271/SZR

JMP BMEND

STA 3,872 #RESTORE LOC CONTENT

ADDZ Gre

MOV# 2,2,SNC ;CHECK LAST 64K/32K WITH L#SHIFT

JMP AMEND

LDA 1,FMEND ;WENT TOO FAR

SUB 12 sPROTECT LOADERS
STA 2,HMEND ;SET END MEM

JMP @RSAMS

pROUTINE TO PRINT WHICH STARTADDOR SA OF MORE

31S USED. INPUT: SA IN ACI,

CALL CSAMS

? RETURN

STA 3,RSAMS

STA 1,SSAMS

LOA 2,CXLPT ;SET OUTPUT CEVICE ROUTINES

STA 2,@XXLPT TO WAIT FOR ONLINE DEVICES.

LOA 2,cxTTa

STA 2,6XXTTO

LDA 2,cDIs

STA 2,e@XFoIs

STA 2,€XSD1S

CDICL

CCRLF

LOA 1,SSAMS

SUBZL 2ec 7AC23=1

SUB 2,1 ;SUBTRACT 1 FROM JSR ADDR

cooctT

CcTocT 7PRINT SA
COISP

MSAMS

CMESS

MSAMS ;XXXXXX STARTADNR

COATT ;CUTPUT OF SWITCH SETTINGS CFTEN HERE

CMESS :PRINT CR,LF WITH MESS TO WAIT

MCRLF FOR DEVICE READY SEFORE IORST

IORST

UMP @RSAMS

G

@

1@e¢e, ;TIMEQUT CONSTANTS FOR

32@, ;OUTPUT DEVICES

4g,

XLPTT

XTTOT

FOIST

SCIST



GA4e

B2e2ue

H2081

B2eb2

82003

B2ew4

B2E85

B2006

B2e07

a2018

Beett

Beel2

@2013

Bead

@2015

B2016

G2017

B2e2en

G2e@e1

Ber22

a2023

#2624

Bebe5

@2026

82627

B2e3e

B2e3t

Q2032

32033

Qee34

92035

B2R36

B2837

Heese

Beb4)

B2042

@2043

aeb44a

Reeds

Heese

@2B47

beasa

62051

@eeS2

82653

gen5a

@ee55

A2056

@2°57

B2C6e

92961

Be@62

22063

Deevea

@2a65

B2066

Bedo7

B2ea7e

MAIN

282082

QOAE1O

QOREL6

BeACRS

ABALBE

@00206

PQAELE

ebaees

ACERS

BO2BR6

200286

224408

AG5808

BQ0806

806200

1086400

BOBLE6

Q2AGB6

BOAaee6

@O2886

AABAS

AeAeeE

@62086

BB0006

BAaALB6

aaRene

e206

AAaLS

AGAEAG

Aeagas

ALBEBE

ABALe6

agaease

agaeae

117408

@20480

421200

121408

B22k0a

122400

123¢00

923400

a24eea

124400

125606

a2c54aa

126008

B264R80

ae7aod

127408

azadag

13040@

131¢a0

431400

132dau

A3 2486

233400

133400

134498

«LOC

#RDX

TABLE:

e TXTE?
<6><@>

<6><Q>

<6><@>

<6><Q>

<6><2>

<6><Q>

<6><G>

<6><2>

<6><Q>

<@><11>

<B8><12>

<6><@>

<@><14>

<O><15>

<6><g>

<6><@>

<6><@>

<6><Q>

<6><@>

<6><@>

<6><@>

<6><>

<6><@>

<6><@>

<6><@>

<6><Q>

<6><d>

<6><Q>

<6><Q>

<6><@>

<6><@>

<6><@>

<a><37>

<a><41>

<O><d2>

<A><43>

<O><4d>

<O><45>

<O><4o>

<O><47>

<a><S0>

<9><S1>

<9><52>

<@><S3>

<O><S4>

<a><55>

<0><S6>

<O><57>

<@><6a>

<O><61>

<O><62>

<@><63>

<O><64>

<9><a5>

<2><66>

<8><67>

<9><79>

7TABLE TO BE CHANGED TO CORRECT PRINTER ALPHABET.

2beae

]



Get

@2071

92072

22073

a@ee74a

A2875

B2U76

A2a77

A2189

82101

gelve

@2163

a2iea

82185

@2146

82187

@2i1¢9

@211t

Geile

g2113

@2114

@21is

a@2116

G2117

@2128

@212)

a@2122

B2123

62124

B2ie5

@2126

@ete7

A2132

@2131

@2132

92133

@2134

92135

82136

@2137

92148

@e2t41

Bel4e

@2143

M2144

g@2145

Met4o

H2LdT

@215e

a2151

#2152

@2153

@2154

@2155

B2156

2157

Oe216¢e

Gelol

O2162

A2lo3

A2iod

g2165

Q2166

@e1o7

@217¢

eMAIN

a344au

@350aa

135400

G368a8e

136408

137@80

837400

148680

panded

B418A0

1414428

42000

142448

1430@¢

9434028

9440008

144480

1450208

B45400

146@08

046488

B47800

147400

050808

1594048

151099

a514a4

1524094

a5240e

a530au

153490

154889

a544ag

0552800

1554908

856000

156448

1570880

257408

Ad6aaB

A4B4aa

841890

141480

o4e00a

142460

143680

243490

2440008

14449@

145898

045498

146482

94649

447888

147480

950d02

159480

151608

951400

152000

a52408

a53aaa

153486

154¢80

<@><71>

<Q><72>

<3><73>

<4><74>

<4><75>

<A><76>

<Q><77>

<O><198>

<Q><191>

<9><142>

<A><133>

<4><194>

<9><195>

<9><196>

<B><107>

<4><11@>

<Q><111>

<O><112>

<@><113>

<G><114>

<O><115>

<@><116>

<O><117>

<@><12¢>

<@><121>

<9><122>

<O><123>

<Q><124>

<9><125>

<A><126>

<O><127>

<@><13a>

<Q><131>

<O><132>

<O><133>

<O><134>

<4><135>

<O><136>

<O><137>

<f><{d>

<O><131>

<A><182>

<G><103>

<f><194>

<9><195>

<Q><196>

<4><1O7>

<O><11a>

<O><111>

<9><112>

<O><113>

<3><1 14>

<><1L15>

<9><Lib>

<A><117>

<B><128>

<A><121>

<4><122>

<9><123>

<9><{24>

<9><125>

<9><126>

<B><127>

<A><13a>



. |

O1

Be

a3

@4

85

96

Q7

6e

a9

1@

ti

12

13

14

15

16

17

18

19

20

21

@:
23

24

25

26

2?

28

29

308

31

and2

B2171

92172

82173

@e17a

42175

92176

@2177

Be20F

B2201

@2202

22203

B2204

Be20s

B2206

Q2207

82218

M2211

G@e2i2

Ge2i3

@e2i4

@2215

B2216

@2217

A222¢0

92221

Be222

@2223°

Me2ea4

82225

82226

92227

g223a

82231

92232

82233

B2aa4

42235

92236

92237

@2243

B22a1

M2242

Q@2243

a@224a

B2245

G2246

@2247

a225a

a2251

a2252

92253

B2254

2255

22256

22257

MAIN

854490

e55800

149888

121488

1564008

Be4u4dae

AYBLe6

ABAGBL

ABAL1LE

Q¥2281

602403

Q86777

AB2268

@86777

982265

@06777

@0S5ai1

Q@86777

@05127

@06777

Q07076

O26777

0871190

A@6TTT

@@7l22

B86777

@@2314

OQ6777

@50114

#20124

949524

946182

809105

a54415

O@354417

1578au

0314289

24413

O344a1l

921800

41490

166415

@a2uaq

151406

175490

aea772

adaeee

OB2028

Q22239

ag2258

903656

Ad4as7

24426

Sa446l

A8gga4

Ousdaa

agaeal

<><131>

<@><132>

<F><10¢>

<O><43>

<4><135>

<9><11>

<6><G>?

eROX 8

LOC 229

MLPTT:

MOPTB:

MOREP:

MOPTR:

MOFICs

MOLAD:

MOGTTS

ALPTT:

ULPTT:

LLPTTs

1

SAPTB

JSR

SAMEX

JSR

SAMNM

JSR

EXMEM

JSR

DPMEM

JSR

TROKA

JSR

TROLO

JSR

TRORE

JSR

LOADB

JSR

eTXT ULPT TABLE!

FSTART ADDR FOR "HELP" PROGRAMS

eye

7START MOVE PRINTER TABLE

7START SET TQ 64K MODE, MEM SIZE

sSTART SET TO 32K MODE, MEM SIZE

sSTART EXAMINE MEMORY

7START DEPOSIT MEMORY

7START TROUBLE BREAKPOINT

sSTART TROUBLE SREAKPOINT

7START TROURLE BREAKPOINT

~~

oo

HALT

LOOP REPORT

RESET

3START BINARY LOADER, READ FROM PTR/TTI

7"LPT TABLE"

sROUTINE TO MOVE PRINTER TABLE.

sINPUTS

sCALL3:

STA

LOA

AOD

LDA

LDA

LDA

LDA

STA

SuB4

JMP

INC

INC

JMP

@

200g

2208

PTABL

PTAR2

PTARS

PTAg4

4q

4

1

TABLE #

JSR

3,MOPTR

3,MOGTT

2,3

278-3

1,MOLAD

3,MOFID

@,@r2

Gr @r3

3¢1°SNR

@MCPTR

ere

3,3

MOREP

IN AC2

MOPTB

7SAVE RETIRE

7ADOR OF POINTER

sAC3S=TABLE ENTRY

sAC2ssADDR OF TABLE, START

7LAST STORE ADDR

7FIRST STORE ADDR

;MOVE CHAR

pLAST CHAR ?

7YES, RETIRE

sNEXT CHAR ADDR

zREPEAT MOVE CHAR

7RETURN ADDR

7FIRST STORE ADOR

sLAST STORE ADDR

7GET TABLE 4DNR

7A4SCII TABLE ADDR

3RC STANDARD 71/78 START

7RC STANDARD 71/78 START @

PL1 TYPE 7@ TABLE ADOR

;SUGGESTED ANSWER TABLE #

UPPER LIMIT

;LOWER LIMIT



Q@226%

@e2o1

92262

B2263

B2264

@2265

@2266

G2267

H2279

B2271

R2272

82273

Qe2Ta

92275

G2276

B2277

Aesee

82301

A2382

82303

aesau

@2305

02306

A2307

82318

Basti

ae3sie

82313

Besid

2315

H2316

Ae3i17

M2320

Be3e1

Be3se2

H23e3

Hesea

ae3e5

@2326

@2327

2 82336

8233}

Ae335e

A23343

W235u

G2335

@2336

82337

eMAIN

165400

AGeeT2

Aw44So

eaaaii

151013

1658998

A86872

aedagu

846423

62677

aaadee2

151113

Ad6416

e06e44

@01501

ABbB4B

ABLSA1

B2AG74

826487

147690

@26056

AZ6e@52

@@6847

@02481

ABAT4S

AB1376

A¥BL716

Aei73a

1650008

@a667e2

g24755

A46774

G62677

@Q6771

826767

147888

@36412

1374068

O324t1

B2108G

41400

166415

“814aea

151492

175488

ABYTT2

AG1375

@Q1S47

SAMEX?

MCMEXs

SAMNM?

MCMNMS

SAMMS 3

SAMCO?:

IMEND?

MIMEX3

LOADB:

LOADRS

LOADF:

LOADAS:

FPROGRAMS TO SET MAX MEMORY LCCATION. THEY WILL SET @
;MAX “EM LOC IN HMENO BOTH FOR 32k AND 64K MAX MODE,
sBUT 64K MAX (MEMORY EXTENSION) MODE WILL BE RESET

;AFTER EACH IORST, THEREFORE IF THE PROGRAMS SHCULD

;USE THIS MODE IT SHOULD BE MADE TO CHECK HMEND TO SEE

ZIF IT 18 BIGGER THAN 32k. IF SO YOU SHOULD FIRE THE

;DICP 2,1 COMMAND BEFORE USING MEMORY LOC BEYOND 32 K,

;PROGRAM TQ SET MAX MEM LOC TG 64K WORDS MODE.

MOV Bel

CSAMS 7START ADOR MESSAGE

JSR TMEND ;TRY SET MEM EXT FLAG (RC3623 ONLY)
JMP SAMMS

MOVA 2r2rShC

#PROGRAM TO SET MAX MEM LOC TC 32K WORDS MODE,

MOV 3,1

CSAMS ;START ADDR MESSAGE

LOA 1,MCMNM

STA 1,@MIMEX

IORST sRESET MEM EXT FLAG (RC3603 ONLY) e@
JMP SAMMS

MOVL# 2r27SNC

JSR @IMEND ;AC2SKMEND=XX76908

CDISP

MLLOC

CMESS

MLLOC 3<15><12>LAST LOC, XX7777

LDA @,HMEND

LOA 1,@SAMCO sACLS=177

ADD Gel

cooctT

cTocT

CDATT

JMP @,+t sPROGRAM FINISHED

SWISA . sRESTART MAIN PROGRAM,

BINLA

GMEND

JMEND

sROUTINE RESTORE BINARY LOADER ANN

sSTART LOADING PTR/TTI DEPENDING ON SWITCH @. @

MoV 3-1

CSAMS sSTART ADDR MESSAGE

LDA 1/MCMNM

STA 1,@MIMEX 3MAX 32K MODE

TORST ;RESET MEM EXT FLAG

JSR @IMEND ;ACPSHMEND=AX7690

LDA 1,@SAMCC sACiSs177

ADD art sLAST LOC = @x7777

LDA 3,@L0ADF sFIRST ADDR LOADER

AND 1-73 3IN THIS MEM

LDA 2,@LOADA :ADDR OF BINARY DATA

LDA O,@r2

STA By2r3 7MOVE DATA

SUB 3,1,/,SNR LAST DATA ?

JMP ar3 sYESr START BINARY LOADER

INC 2re

INC 33 ;NEXT DATA ADER

UMP LOADR

BINFI ;FIRST ADDR BIN LOADER (32K)

BINAD 7ADDR POINTER TO BIN DATA @



gaa

AL34e

Besa.

@e3s4e2

B2343

B2344

M2345

@2346

G2347

@235a

82351

82352

62353

82354

02355

82356

82357

62360

Q2361

82362

82363

82364

82365

22366

B2367

B2378

82371

82372

82373

@2374

@2375

22376

@2377

G2400

B24ea1

@24b2

B24e3

ae4ga

@2485

22486

@2487

B241a

@2411

B24t2

22413

22414

@2415

@2416

D2417

B2420

82421

B2422

B2423

@2424

@2425

@2426

«MAIN

54435

A62677

Ab2TAL

830433

934433

@21gea

a4n432

a5100@

225408

A44430

a554a0

21408

116414

O60411

a25aa0

132415

2OG4R6

Hend17

241088

@24718

B4b6727

ob2410

e20412

241208

@24411

045408

830672

852728

Oe24e1

000088

8242

182482

209808

#00200

AeAbee

1650008

206072

C8671

882223

A@2223

262255

#86853

806857

206105

A20482

GO0778

@3@e75

@24637

220637

132833

142832

880762

Ab46R4

@@24n1

ACKT4R

TMEND?

UMENDs

RMEND3

OMEND?:

PMEND?:

GMEND?

SMEND?:

VMEND?

SAPTB?

RLPTTs

sROUTINE TO CHECK FOR MORE THAN 32K WORDS MEMORY,

7 (MEMORY EXTEND OPTION).

STA

IORST

DICP

LDA

LDA

LOA

STA

STA

LDA

STA

STA

LDA

suBe

JMP

LDA

SUBs

UMP

LDA

STA

LDA

STA

JMP

LDA

STA

LDA

STA

LDA

STA

JMP

@

VMEND

@VMEND

@

@

@

3/RMEND

Oyl

2,0MEND

3,PMEND

Or@2

@,GMEND

2rler2

1r@e3

1, SMEND

3,803

Br8r3

@,3,5ZR

UMEND

1,872

1,2,SNR

UMEND

@,QMEND

@,2,2

1,-MCMNM

1,@MIMEX

@RMEND

@,QMEND

Or@re2

1,SMEND

1,873

2,MCMEX

2,@MIMEX

@RMEND

#PROGRAM TO GET

MOV

CSAMS

CGUES

MLPTT

MLPTT

ALPTT

CTDEC

CDDEC

CETDC

JMP

JMP

LCA

LCA

LOA

ADCZ#

ADCZ#

JMP

JSR

IMP

SWISA

371

ete
RLPTT

2,CIGIN

1,ULPTT

BryLLPTT

1,2,SNC

27@,S2ZC

RLPTT

MOPTB

e.tl

sRESET MEM EXT FLAG

7TRY TO SET MEM EXT FLAG (RC3403 ONLY

7DON'T USE SKPDN 1 TO CHECK FLAG

74S NOT IMPLEMENTED IN ALL CPUTS

7SAVE LOWER LOC CONTENT

;STORE LOWER ADDR

;SAVE UPPER LOC CONTENT

7STORE UPPER ADDR

7GET IT BACK

;NOT MORE THAN 32K BUT MEM EXT OPTION

7MORE THAN 32K OR NOT MEM EXT OPTION

TUPPER STORED IN LOWER (15 BIT ADDR)
;NO, MEM EXT OPTION

7YES, NOT MEM EXT OPTIONs MAX 32K

FRESTORE LOWER LOC CONTENT

sSET 32K MAX

sEXIT

;RESTORE LOWER LOC CONTENT

sRESTORE UPPER LOC CONTENT

3SET 64K MAX

ZEXIT

7RETURN ADOR

FLOWER ADOR
;UPPER ADDR 16 BIT, NOT INDIRECT

;SAVE LOWER CONTENT

7SAVE UPPER CONTENT

sWORK CELL LOWER ADDR

NEW PRINTER TABLE

FSTART ADOR MESSAGE

7LPT TABLE

;SUGGESTED ANSWER

7READ ANSWER

sSUGGESTED ACCEPTED

;ERROR RETURN

zANSWER INPUT*ED

;UPPER LIMIT

FLOWER LIMIT

pACQE<AC2=<AC1

;CUTSIDE LIMITS

pINPUT ACCEPTED, MOVE TABLE

3;PROGRAM FINISHED

RESTART MAIN PROGRAM

d.

2



62427

92430

M2431

02432

82433

Bea3a

B2435

Q2436

@2437

B244a

Megat

a2442

B2443

@2444

B2445

B2446

B2447

a245a

O2451

g2452

@2453

@2454

@2455

@2456

22457

B2468

82461

B2462

G2463

g24o4

A24O5

G2466

B2467

@2478

92471

@24T2

B2473

g2474

82475

B2476

oMAIN

a54416

@19415

233490

a5aai4

@30414

036537

157808

031408

Q50437

814436

BQ0777

@14494

888774

BB2401

BEACaa

g20880

902450

@80812

@aai17s5

aeaeal

@@0341

2GQ567

eae5a5

020536

202620

@BO801

geaaar

990208

Q@A336

geneat

AOG6at

aGaTe4d

@a2628

Q6aSe2

200531

862334

ABBE

680314

900515

agagar

290010

aa@oaga

;TAPE 38

XWAITS

NWAITS

WARETS

WIRET?

KINDIS:

KCPGs

KCPLs

KCP23

KCP33

KCP4s

KCPS:

KCP6%

KCPT3

KCP1@s

KCPits

KCPi2:

KCP133

KCPL43

KCPi53

KCP163

KCPi73

KCP2@s

KCP213s

KCP22¢%

KCP233%

KCP243

KCP253

KINCS

FDELAY SUBROUTINE

sARGUMENT FOLLOWING CALL IS ADDRESS
3;OF CELAY CONSTANT,

sCELAY IN INCREMENTS OF 1 MSEC

yAC2 8 3 ARE USED, NEFINE WAIT, ARG

;

CALL CwalT

; ARG

,

STA 3,WARET ;SAVE RETURN

18Z WARET ;PASS ARG

LDA 2,@8,3 ;FETCH ARG

STA 2,WIRET ;STCRE ARG

LDA 2,KINDI 3FETCH KNOVA ADDRESS

LDA 3,O@XCPN FETCH CPUNO

ADD 2,3 sCOMPUTE KAODRESS

LDA 2,83 FETCH CPU CONSTANT

STA 2,KINC ;STORE IT FOR INC OF 1 MSEC

DSz KINC 7X USEC LOOP

JMP onl 2X USEC r
082 WIRET sNO, OF MS STILL TO WAIT
JMP NWAIT | ;COUNT ARG NCT ENDED

JMP @WARET sCOUNT ARG ENDED, RETURN

@

c
etl sADDRESS OF KNQVA

eRDX 18

125 pNOVA

1 3
225 zi2ag

375 ;SUPER

325 ;SUPER SC/83¢

35 78O2/NOVA 2=16K

42 7NOVA 2=8K

1 7CONSTANTS ABOVE ARE FOR GUESSED CPU TYPE

1 sCONSTANTS BELOW ARE EXACTLY.

128 sNOVA 7,8 USEC

222 71208 4-5 USEC

3a5 3800 226 USEC

385 ;SUPER 2,6 USEC r)
520 ;SUPER SC 2,2 USEC

4@@ sNOVA2Z/SK 2,5 USEC

322 sNOVA2/16K 3,1 USEC

345 ;RCZOQ3/RCZELI 2,90 USEC

22a sRCOZEGZ/RCSEES/BREAK ON 4,55 USEC

307 7RC3ZOQ3/RC3ERB 3,26 USEC
2a4 sRCZOSZ/RCZEGB/RBREAK ON 4,98 USEC

333 gNOVA2/DATARAM 9@@ NSEC 3,00 USEC

1 3FOR TROUBLE, PUT HERE RELEVANT VALUE.
eRDX 8

g



@046 MAIN

sPROCEDURE TIMER ON SKP

sCALL: TIMSK

MSEC (>2) TO WAIT MAX FOR

SKP INSTR.

TIME OUT RETURN

NORMAL RETURN~e ne se ve
B2477 G25480 RTIMES LDA 1,273 pACLS=TIME
22508 125815 MOV4 1,1,SNR ;IF TIME = ZERO

Me5a1 125498 INC ri sGIVE IT A CHANGE
e502 a@214a1 LDA Orird sACASZINSTR

92583 940410 STA @,STSKP ;STORE INSTR

@2504 124400 NEG 1,1 sACLS=eTIME
92505 @2a4i17 LDA @,CPUQ@@ ;FETCH CPUQ=ACDDR,

@2506 932465 LDA 2,@XCPN 3FETCH CPUNO
B2507 113800 ADD G,2 sCOMPUTE CPUADDR,
B2518 8218008 LDA Or@r2 sFETCH CPUMCONSTANT
Be5ii a4n4ie STA @,CPUINCsSTORE IT FOR INC OF 1MS

B2512 B20411 STINC: LDA B@,CPUINCs;# QF LOOPS FCR 1 MSEC
@2513 @60888 STSKP: @ 3 X USEC (SKP INSTR.)
82514 aon4da2 JMP ete + X USEC
32515 @61493 UMP 3-3 sNORMAL RETURN
82516 101404 INC Br@,SZR 3 X USEC
@2517 a8a774 JMP STSKP 3 X USEC
82528 125404 INC i,1,SZR ;COUNT # OF MSEC
@2521 gaa771 JMP STINC 7MORE MSEC
G2522 a6144G2 JMP 273 sTIME OUT RETURN, ACO=ACI=8

82523 adG0Ga CPUINC: @

@2524 982525 CPuaa: ,tt zADOR, OF CPUE
a@edi1e eRDX 128

92525 177677 CPuUa: "65 NOVA
B2526 177777 CPuUls: vi
92527 177552 CPUs "15a 71228

02538 177478 CPUS: "208 7SUPER

2531 177437 CPud: 7225 7SUPER SC/83¢
62532 177406 CPUS: "250 FOGA/NOVA 2=16K

82533 177324 CPu6: “382 sNOVA 2=8K

B2534 177777 CPUTSs wt 3
@2535 177777 CPuies 91 ;
@2536 177676 CPULI: 66 sNOVA 15,2 USEC
2537 17755@ CPUl12: #152 71208 676 USEC

G254@ 177371 CPUL3: 263 3800 3,8 USEC
92541 177504 CPU14: 188 SUPER 5,3 USEC
02542 177427 CPUIS: #233 FSUPER SC 4,3 USEC
B2543 177343 CPUle6: =285 FNOVA2/B8K =—3,5 USEC
B2544 177422 CPUI7T: =238 sNOVA2/16K 4,2 USEC

@2545 177371 CPu2es =263 #RCZOQ3/RCOZGG9 3,8@ USEC
B2546 177565 CPU2Z1;3 9139 sRC3Z603/RC3609/BREAK ON 7,28 USEC
B2547 177416 CPUZ2s =2u2 TROZEGS/RC36G8 4,14 USEC
82550 177571 CPuU23: =135 ?RC3603/RC36@8/BREAK ON 7,4@ USEC
2551 177371 CPu2d: #263 tNOVA2/DATARAM 9@@ NSEC 3,88 USEC
M2552 177777 CPu2s: ef 7FOR TROUBLE, PUT HERE RELEVANT VALUE,

800210 eROX 8



AQ47

H2553

@2554

g2555

22556

@2557

82568

@2561

82562

@2563

625604

82565

82566

82567

22578

@2S571

a2572

82573

@2574

@2575

B2576

62577

A26u9

g2641

@2682

@2683

B2664

B2665

@2606

22607

92619

@2611

@2612

92613

@2614

82615

@2616

22617

82620

a2bel

O2622

42623

@2624

A2625

@2626

MAIN

Q54477

821468

240405

122048

101449

1@1112

BOA443

@eae00a

@89774

101498

101408

A442

BaB44t

Q80000

Baagaa

Q@BAsag

AO3015

882575

BOaG12

a12574

B77777

039324

@49164

AS51774

ass71i4

863684

BT7777

OT7777

912566

a30442

069658

B4aait

955327

063314

Q54307

BS2Ga1

430286

947545

a27531

469658

B77777

323420

AQAe1d

102228

@4a743

209482

MSTIMS

MSTIAS

MSTIBS

TIMEX:

TIMCT:

TIMEM:

XCPNS

TCPQ@@:

TCP:

TCP1:

TCP:

TCP3:

TCP4:

TCPS:

TCP6:

TCP7:

TCP1a:

TCP1il:

TCP 12:

TCP133

TCP14:

TCPiSs

TCPLios

TCPA73:

TCP2@3

TcPats

TCP223

TCP233

TCP24:

TcPes:

MST1@%

MSTIO:

FROUTINE TO MESSURE TIME.

?CALL

SIF CARRY IS USED INSTEAD OF BIT 4, BUT NO PRINT ROUT.

STA

LDA

STA

ADCO

INC

MOVL#

JMP

JMP

@

@

@

CPUNO

eROX 13

550¢@

32767

12588

16500

215@ad

23598

26588

32767

32767

5494

12578

25088

16393

23255

26316

e27a7

215¢@5

12422

2@325

212i

25082

32767

1202¢

eRDX 8

ADCZR

STA

JMP

IMMS

SKP INSTR, TO BE MESSURED

TIMEGUTRETURN TIMEMS=MAX TIME

NORMAL RETURN TIMEMS=MESSURED TIME

+THE TIME IS MESSURED IN TENS OF USEC.

tLOOPS IN THE INSTRUCTIONS MARKED X USEC UNTIL

:S31T @ IS SET CTIMEGUT, MAX MESSUREABLE TIME)

SCOUNTING FROM =1 IN THE INC INSTRUCTION OR UNTIL

:SKP INSTRUCTION TO BE MESSURED IS EFFECTIVE.

sCOULD BE EXTENDED TO TWICE TRE TIME POSSIBLE HERE

3,MSTIR

B,8-3

@,MSTIB

82

,@

@,@,S2C

MSTIO

MSTIA

@,@

2-8

@, TIMEX

MSTID

a8

@, TIMEX

MSTIO

7SAVE RETURN

GET SKP INSTR,

3TO BE MESSURED,

sACBS=177777, Cet

3TO AVOID OVERFLOW xX USEC

sINCREASE LOOP TIME X USEC

3TIME OUT, BIT O=1

3SKP INSTR, TO X USEC

3BE TIMED, X USEC

:COMPENSATE INITIALIZATION 4 INSTR,

sCOMPENSATE STARTING AT =1

7TIMECOUNT MESSURED

sCALCULATE, BIT O=@

sTIMECOUNT USED ABOVE

sTIMECONSTANT FROM TABLE BELOW

;TIME MESSURED

7180 MSEC CONSTANTS:

sNOVA

; WILL GIVE TIMEOUT = 18@ MSEC

71208

7SUPER

7SUPER SC/836@

p8QR/NOVA2—16K

sNOVA2=8K

; X USEC:

7NOVA 18,2 USEC

71208 7,95 USEC

76008 4,9 USEC

7SUPER 6,1 USEC

;SUPER SC 4,6 USEC

sNOVA 2 = 8K 3,8 usec

z;NOVA 2 = 16K 4,4 SEC

sROZEGS/RCS6RG 4,65 USEC

sRCZGAS/RCSGRI/AREAK ON 8,85 USEC

#RCZEAS/RC36BE 4,92 USEC

PROZGAS/RCZEBR/BREAK ON 8-25 USEC

FNOVA2/DATARAM 9Q@ NSEC 4,89 USEC

sFOR TROUBLE, PUT HERE RELEVANT VALUE.

pACOssO77777, CARRY2=

sTIMEOUT TIMECOUNT = 32767

sCALCULATE



4a48

92627

22630

92631

R2e32

82633

22634

92635

82636

82637

A2640

22641

B2642

82643

a2644

B2645

B2646

B2647

2658

@2651

82652

82653

92654

@2655

82656

82657

82668

B2661

82662

82663

H2b604

92665

22666

22667

@2e7@

82671

82672

B2673

22674

B2675

22676

22677

82709

@2701

oMAIN

OdA008

101298

B40776

B26741

BSaT4at

1332208

225800

Q44733

a24731

839763

B86966

Q30727

986072

@44726

A208762

@10464

121193

g194¢e

@G24a1

269008

182468

@5442a5

Q34423

1252@3

101201

143228

175494

800774

125268

@@2415

182440

O54413

a344i1

125120

101100

142412

142496

125108

175404

900773

802402

177768

agaagaa

MSTIC:

MSTID?:

MSTIR:

XMULTS

MLOOPS:

XDIVS:

XOIVDs

OLOOPs

MOCTR:

MSAVS$

@ CARRY FLAG

MOVR a,@ :

STA @,/MSTIC ;SAVE CARRY

LDA 1,@XCPN ;

LOA 2,TCP98 ;

ADD 1-2 ;

LDA 1-8-2 FETCH CPU CONSTANT

STA t,TIMCT ;

LDA 1,TIMEX ;

LDA 2-MST1G@ ;

MULTI ;TIMECOUNT X 10900

LOA 2,TIMCT ;

DIVID sDIVIDED BY CPU CONSTANT
STA 1,TIMEM ;TIME IN TENS OF USEC

LDA Q@-MSTIC ;GET CARRY FLAG

I8Z MSTIR PASS SKP ARG,

MOYL @,@,SNC ;IF CARRY THEN TIMEOUT
I8z MSTIR PASS TIMEQUT RETURN

UMP @MSTIR 3RETURN
a RETURN ADDR,

FROUTINE TO MULTIPLY

CALL MULTI

, RETURN

$

, ACO, ACLSSACL*AC2?

,

SUBC 8-2 sMULTIPLY CC1)*(2)
STA BeMSAV ;RESULT TO C(@),(1)
LDA 3,MDCTR 3AC2 UNCHANGED
MOVR leiy/SNC sCARRY UNCHANGED

MOVR @,2,SKP

ADDZR = 2,-@

INC 3,3,S82R

JMP MLOOP

MOVCR lel

IMP @MSAYV

sROUTINES TO DIVIDE

2CALL DIVIS

H RETURN

;

: AC@s=REMAINDER

; AC1S=SGQUCTIENT FOR ACL/AC2

FCALL OIvIo

: RETURN

:

H ACOS=REMAINDER

H ACIs=QUOTIENT FOR AC@Z, ACI/AC2

SUB O,@ DIVIDE ec1)/C02)
STA 3,MSAV ;OIVIDE Ctad,C(1)/CC2)
LDA 3,MDCTR ;C(@)=REMAINDER

MOVZL del #CC1}=QUOTIENT

KOVL @,@ yAC2 UNCHANGED

SUBA 2,@eSZC sCARRY..47

SUB 2,0

MOVE inl

INC 373/SZR

JMP DLOOP

JMP a@MSay

=20

@



38

@a49

a2702

82763

a2e724

82795

@2706

B2T7a7

@2719

@2711

@2712

22713

ae714

@2715

@2716

@2717

@2720

a2721

@2722

@2723

@2724

@e725

@2726

02727

22730

O2731

82732

82733

G2734

82735

@2736

02737.

a274G

@2741

B2T742

B2743

B2744

@2745

B2746

B2747

827598

@e751

82752

@2753

@2754

@2755

«MAIN

954430

933460

050425

810425

Q@32424

@52486

g1a422

832421

e5a4a4

Q10417

aia4is

Q8G4e1

Q@aaat

880403

@10412

a@e4it

014407

a894a2

@82486

Bd6G61

002730

Q89766

@000R1

BaGGaa

299802

@2aa54

ase522

29116

241522

@3144¢8

230266

20060

@47111

a52123

a52522

952183

@47511

B20116

@44524

O4e515

@28122

842524

g52123

B2EG2a

XTIMS:

XTIMOs

XTIMA?

XTIMTS

XTIMWS

XTIML:
XTIMC:

XTIMR:

UNTST?

CALL

me we te ne se Ne te te
STA

LOA

STA

I8Z

LDA

STA

18Z

LDA

STA

182

18Z
JMP

aMP

JMP

18Z

JMP

DSZ

JMP

ame

CWAIT

XTIMS

JMP

1

a

@

aTXT be

SUBROUTINE TIMER ON ROUTINE

TIMRO

ADOR, OF TIME TO WAIT MAX (MSEC)

JSR @PAGE ZERO (DEFINITION) OR JMP .+1

ARGUMENT FOR JSR INSTR,

TIMEQUT RETURN

EVENT RETURN

3,XTIMR +

2,02,3 3GET TIME, # OF MSEC

2,XTIMC -TO COUNT

XTIMR

2,OXTIMR GET CALL DEFINITION

2,XTIMO ;TO USE FOR TIMER

XTIMR

2,@XTIMR ;GET ARGUMENT

2,XTIMA ;FOR CALLED ROUTINE

XTIMR ;COUNT RETURN ADDR TQ PASS ARG.

XTIMC COUNT TIME FOR CORRECT USE

ot} 7J5R XX

etl zARGUMENT YY

XTIMT sNOT YET RETURN, TEST TIMER

XTIMR sEVENT RETURN, COUNT RETURN ADDR.

@XTIMR ;TO PASS ERRCR RETURN,

XTIMC sTIMECGUNT STILL NOT FINISHED ?

XTIMW 7STALL 1 MSEC

@XTIMR ;TIMEQUT RETURN

XTIMD ;TEST EVENT

31 MSEC CONSTANT

7X MSEC COUNTER

sRETURN ADOR,

RUN RC 36@@ IJNSTRUCTICN TIMER TESTS

#", RUN RC 3682 INSTRUCTION TIMER TEST"

GR SKP INSTR.



\

a1

82

a3

a4

a5

26

a7

a8

a9

1a

11

12

13

14

15

16

17

18

19

2a

21

22

23

24

25

26

27

28

29

30

31

32

33

34

35

36

37

3a

39

4@

41

42

43

44

45

46

47

48

49

50

51

805@

@2756

@2757

82768

@2761

82762

92763

@2764

82765

82766

Q2767

a2778

@e771

B2772

82773

Be774

92775

Q2776

82777

O3008

@3201

93202

23003

83004

93005

93206

93007

83018

a3ai11

@3@12

B3013

O3a14

03015

23016

Q@3017

@3029

a3021

@3022

03023

93024

95025

@3026

23827

63030

MAIN

as443z2

262677

a2aaz4

@40432

Q@4447

125a14

AOA422

@d6424

125014

O20417

@14423

BAA771

206428

@44422

aeeaa4

061536

806842

861536

O86848

Q02733

BQ6b43

206861

881236

882403

@444a7

002481

240000

883275

983475

880000

880027

Q20886

@54772

Osoa44

ga5ede

BQ6848

ae5ade

@24772

@@6ase2

906856

QG6e6l

901236

BB2760

FITYP$

TRTYPs:

STTYPs

RETYPs

XOMERS

XWTYP3

AGTYP:

NUTYPS

CPUNO:

PRTYPs

sROUTINE TO FIND TYPE OF CPU.

sCALLED BY REBIN

sTHIS ROUTINE IS SETTING A NUMBER INDICATING

sTYPE AND SPEED OF CPU INTO CPUNG. SEE

sROUTINE TO MESSURE TIME FOR DEFINITION OF #,

STA 3,RETYP

IORST

LOA @,NUTYP s;NUMBER OF TRYING AGAIN

STA Bp AGTYP

JSR TYMER

MOVA 1,1,SZR ;ACi=@, SEARCH MORE

JMP STTYP

JSR @XOMER

MOV# 1,1/SZR ;AC1=@, SEARCH MORE

JMP STTYP

o8Z AGTYP ;COUNT DOWN # OF

JMP TRYYP sRETRY TO IDENTIFY CPU

JSR OxXWTYP

STA 1,CPUNO

CDOISP

UNTIM

CMESS

UNTIM sMISERABLE TIMING

CMESS

UNTST sRUN INSTR TIMER TEST

CCRLF

CWAIT sWATT 3 SEC TQ READ MESS, DON'T

SEC3 ;USE CDATT AS SW AREN'T SET.

JMP @RETYP 3EXIT

STA 1,CPUNO

JMP @RETYP 3EXIT

2

TOMER

NWTYP
@ .

7 38 OF CALLS OF TYMER, TOMER,

6 7TYPE OF CPU, NOVA 2=8K SHOWN

STA 3,RETYP PRINT CPU TYPE NUMBER

COIsP

MCPUT

CMESS

MCPUT 3<15><12>CPU TYPEs

LDA 1,CPUNO

cract

epoct ,

CWAIT sWAIT 3 SEC TO READ MESS, DON'T

SEC3 3USE CDATT AS SW AREN'T SET,

JMP @RETYP 3EXIT



aest

O3031

235032

03033

83034

03035

93036

23037

esa4a

@3e41

a3e4e

23843

23244

@3e@45

83046

O3G47

a305a

@3051

83852

@3053

@3e54

Q3@55

83@56

Q3057

03268

83061

@3062

03063

25064

83965

03066

Q3067

@3072

Q3071

@3072

93073

@3074

83875

Q3076

O3077

@3108

@3i1a1

@31¢2

@3103

83104

83105

@3106

@3107

03114

@3111

a@3112

@3113

@3114

@3115

@3116

@3117

831208

O31e1

@3122

«MAIN

aS4s72

@24576

@4ga2t

@20575

B49Q28

@32567

850023

1524408

PTtdit

Bo@lit

63511

QQA777

O71a11

a6aii1

Bd6864

@o3511

Q2G4e1

a22544

@24544

@34544

106432

834543

854535

152449

O71011

@6ai1i

@63511

Qda777

152448

141808

826020

125015

208455

O71211

@34451

137408

175123

O00403

175884

P@Q41t

@44403

Boa11i

151468

e6neaa

Mo3sil

Qaa775

aseag2i

@80755

O44403

@6B111

15148@

ALBLBD

Bee4e1

O63511

880774

Q80767

egagaa

18a2@5

TYMER:

TYMAS

TYMD?

TYMFs:

TYMJ:

TYMC:

TYMB:

TYMGs:

TYMH:

INSWLs

INOWLS

STA

LDA

STA

LDA

STA

LDA

STA

suBo

DGA

NIOS

SKPBZ

IMP

DOA

NIOS

TIMMS

SKPBZ

JMP

Loa

LDA

LOA

SUBZ#

LOA

STA

suBo

DOA

NIOS

SKPBZ

JMP

SuB0

MOV

LDA

MOVs

JMP

DOA

LDA
AND

MOVZL

IMP

MOV

IMP

STA

NIOS

INC

SKPBZ

JMP

STA

JMP

STA

NIOS

INC

JMP

SKPAZ

JMe

IMP

3,SVTYME

@pXTYME GET ADDRESS OF TYME LIST.

@,10X1 ;STORE IN AUTC POINTER,

@,XINST ;GET ADOR OF INSTRUCTION LIST

@,10x@ ;STORE IN AUTC POINTER,

2,INXWS

2,I0X3 z;INITIALIZE I0X3 FOR LDA INST.

2,2 ;AC22=22, NULL CHAR

2,XTTC ;SEND CHAR

XTTO START TTC ANC

xTTO 7 SYNCHRONIZE

atl ;wITH TTO CLOCK

2,XTTO ;SEND A CKAR

XTTO 3AND MESSURE TIME, NOT ACCURATE

s;CPU TYPE NOT KNOWN BUT TO GIVE AN IDEA

xTTO ;0F TTO SPEED

etl 3ACQ IS MESSURED TIME

@,eTYMEM

1,TYLIM s;LIMIT TO DESTINGV, SPEED

3,TYTTS SLOW TTY CONSTANT

@,l,SZC 31S TTY FAST ?

B,TYTTF 3YESe FAST TTY CONSTANT

3,TYMEN STORE # OF COUNTS

2e2 zAC2s=@, NULL CHAR

2,XTTO 3SEND CHAR

xTTO sSTART TTO AND

XTTO SYNCHRONIZE PROGRAM

etl sWITH TTY CLOCK,

2,2 3CLEAR AC2

2,2 sCLEAR AC@ ALSO,

1,@IDX@ ;GET INST, FROM LIST

1,1,SNR ;ZERO MARKS ENO OF INSTR. LIST

SCCRE ;

2,XTTO 3SEND NULL CHAR, STARTING LATER

3,CSKP 3GET ALC=SKP MASK AND

1,3 7AND WITH INSTR,

3¢3eSNC 3;CKN BIT @- THE ALC BIT
TYMD ;81T @ = @ MEANS NO ALC CODE,

3,3/SZR sCKN 3 LSB'S FGR SKP CODE.
TYMB sFOUND ALC*SKP CODE,

t,TYMJ 3STORE INSTR, IN TIME LOOP,
XTTO ;START TTOr FOR NON ALC=SKKP INSTR,
ere PTHESE KKK KKK KK RE REAR EK KERR

INSTRUCTICNS xxx RKRKKKKKK

XTTO FORM TRE 2k RaKKRKKKEKK

TYMF TIMING LOOP xxakxax

2,@IDX1 ;STCRE COUNT INTO TYME LIST.
TYMA ;LOCP.

1,TYMH ;STCRE ALC=SKP IN TIME LOOP,

XTTO sSTART TTO

ere S THESE RRR KKARAAKRRKR KEKE RE RK

INSTRUCTIONS xxxaxxeeeaee

sa we se

*

H

etl : FORM THE xk AkKAKKAERE

XTTO : TIMING RRARKKKKKKEK

TYG ; LOOP weak keen

TYKC 7FOQR ALC=SKP INSTRUCTIONS.

sHERE WORKS ISZ INSAD FROM TYMJ

sHERE WORKS LEA @INDAD FROM TYMJ



@2852

93123

@3124

93125

23126

23127

93130

@3131

@3132

@3133

@3134

@3135

83136

03137

83146

@3141

@3142

03143

83144

Q@3145

@3146

03147

83150

@3151

@3152

Q3153

83154

@3155

83156

43157

23168

a3161

@3162

83163

83164

23165

93166

83167

@3173

@3171

@3172

Q3173

03174

93175

83176

03177

23208

93201

83202

83203

@3284

83285

83206

23207

a321a

@3211

@3212

83213

»MAIN

191@28

10389@

103461

@200a5

B4eees

@1@415

QUG4e1

ee44e1

922005

@22023

@22416

G68488

0610008

B61477

063490

860108

agaeaa

100007

eeeeag

142520

840455

820460

B40021

828455

840453

B26821

622021

106833

185898

@14446

BYOT74

125015

920566

920444

040435

@2044q

auoe22

@20437

048435

810439

a3a421

@22426

186415

2ao4it

101409

151484

OUB774

a22022

814423

Ob0766

010417

aea7d2

330415

a52022

176442

as64ia

289772

INSTR:

INSTA:

INSTB?:

CSKP3:

INSAD?:

SCORE:

SCORA:

INDAD?:

SCORB:

REVUs

REVUAS

REVUD?

REVUC:

REVUBS

MCV Gre *THIS IS THE 16 INSTRUCTION

AOD Ge sLIST, SELECTED TO DEVELOPE

AND @-@-SKP FAN IDENTITY PROFILE OF THE

LOA @.5 sPROCESSOR IN THE COURSE OF
STA @-5 sBEING EXECUTED, THE INSTR. ARE

18Z INSAD tLATER STORED IN TYMJ,TYMH

JMP INSTA

JSR INSTB

LDA @,eS

LDA G,@1Dx3

LDA @,@INDAD sLABEL INDACD PLACED ,+16

DIA Or@

O0A 0,2

INTA @

SKPBN a

NTOS a

a sEND OF INSTR, LIST MARKER

188287 7ONLY FOR ASSEMBLING ISZ INSAD

Q 7TO WORK IN INSW1 AND INSW2,

SUBZL @,@ sSET THE
STA @eORDINAL ;ORDINAL COUNTER TO +1,

LDA @,XTYME ;GET TYME LIST INITIAL

STA @,1DX1 ;ADDRESS FOR AUTO INC,
LDA @,XC28 ;SET UP THE X16 COUNTER.

STA @,XX16 WITH A COUNT OF 16 DEC,

LDA 1,@IDX1 ;GET TYME ENTRY INTO AC1 AS FIRST

sBIG TYME. THEN SEARCH FOR BIGGER TYME,

LDA @,@IDX1 ;CK MAGNITYDE OF NX TYME ENTRY,
ACCZR @,i,SNC ;SKPS IF AC@ < ACL

MOV Gri 7AC@ > OR = ACh, ACL = BIGGEST TYME,

0Sz XX16 sCOUNT DOWN & OF TYMES,

JMP SCORB *STILL MORE TYMES, SO LOOP,

PREVIEW CLEARS ALL BIG TYMES, AC1 = THE BIGGEST TYME NOW.

sLOC*S = ACL OR CACi#1) OR CAC1i=2) ARE CLEARED AND THERE

POS IN RANK LIST ARE SET TO THE (C) OF THE OROINAL COUNT
MOV# 1,1,/SNR ;IF A SCORE PASS IS COMPL WITH

JMP KEYS z7ACL = @, TYME IS CLEAR, SO GO FORM KEY.

LDA Q@,XTYME ;REINITIALIZE RVTMP WITH

STA @-RVTMP TYME = 1,

LDA @,XRANK s3INITIALIZE IO0X2 WITH

STA @,IDX2 3RANK = 1,

LDA @,xC2@ ;RESET X16 COUNTER

STA Q@,XX1i6 ;BACK TO 16 CECIMAL,

182 RVTMP INC TYMES LIST POINTER.

LDA 2,TYMEN ;GET TOLERANCE COUNT

LDA @,@RVTMP GET TYME ENTRY AND
SUB# @,1,SNR ;COMP WITH LARGEST TYME ENTRY.

JMP REVUB zIF BIGGEST TYME, STORE ORDINAL.
INC Ore 7AOD +1 AND CCMP AGAIN WITH BIG TYME.

Inc 2,2,SZR ;TEST FOR TOLERANCE BIG TYME @,"1,"27.05
IMP REVUD 31F BIGGEST TyME -1,=-2,-3...-N, STORE ORD

LDA B,@I1DX2 zENTRY OUT OF RANGE, INC RANK POINTER,

DSZ XX16 ;DECREMENT THE X16 POINTER,

JMP REVUA sSTILL MORE TYMES, SO LOOP.

ISZ ORCINAL ;INC ORDINAL COUAT,

JP SCORA 7GO TO SCORA TO FIND NX BIG TYME,

LOA 2,GRDINAL 3GET GROINAL COUNT

STA 2,@1DX2 ;AND STORE IT IN PRESENT RANK LOC.

suBo 3,3 +CLEARING AC3.
STA 3,@RYTMP sCLEARS LOC, IN TYME LIST.

JMP REVUC H



@as3

a32i4

@3215

B3216

@3217

@3220

23221

Q@32e2

83223

@3224

03225

Q3226

@32e7

03238

@3231

@3232

63253

O3274

83275

@3276

O3277

Q3308

93381

83302

83303

Q3304

@3305

83306

@3307

Q3314a

@3311

@3312

@3313

03314

@3315

@3316

O3317

03322

03321

83322

03323

93324

@3325

03326

@3327

@3332

@3331

23332

@3333

03334

83335

83336

23337

@334¢

@3341

03342

@3343

@3344

@3345

@3346

Q3347

@335@

eMAIN

177775

177767

Q82572

a@leie

177772

177775

egeeeo

BeBeRa

QQRea0

@00¢25

agaegs

288023

883232

@83t22

063253

800828

AQgWBa2

@20820

280808

@54726

@2aT17

840715

828738

B4eee2t

Q20727

@40e20

@30721

a5ade3

192528

1@1120

261814

@60114

@63514

@dO777

152444

141000

026028

125015

220626

234623

137408

175123
OG0403

175a04

egeait

2444a3

269114

151480

BbAAB2

863514

@00775

esea2i

@227S56

A4gdas

260114

151420

eeaced

edeaget

@63514

Gda774

220767

egocea

109860

TYMENS

TYRTC:

TYMEM:

TYLIM:

TYTTS:

TYTTF:

RVTMPs

SVTYME:

ORDINAL?

INKWS3

XX168

XC293

XTYMES

XINSTS

XRANKS

TYME:

ENTYMs

RANKS

ENRNK?s

TOMER:

TOMAS

TOMDs

TOMF:

TOMS:

TOMCs

TOMB:

TOMG:

TOMA:

INSWe?

INOW?

be)

“5,

TIMEM

658,

=6

3

@

g

@

5

@

ee

TYME.

INSTR#1

RANK=1

eBLK 28

&

eBLK 29

@

STA

LDA

STA

LDA

STA

LDA

STA

LOA

STA

SUBZL

MOVZL

DOA

KIOS

SKPBZ

JMP

suBe

MOV

LOA

wove

JMP

Loa

AND

MOVZL

JMP

¥CV

JMP

STA

NIOS

INC

e

SKPBZ

IMP

STA

JMP

STA

NIOS

INC

@

JMP

SKPBZ

IMP

JvP

g

ee

3,SVTYME

@,TYRTC

@,TYMEN

O,XTYME

@,IDX1

@,XINST

8, 1Dx@

2, INXwWS

2,10X3

@,2

a,@
@,XRTC

XRTC

XRTC

onl

ere

2,8

1,@¢I10X@
1,1,5NR

SCCRE

3,CSKP

1,3

3,3,/SNC

TOMD

373-/SZR

TOoMsa

1,TOMJ

XRTC

ere

XRTC

TOMF

2,e@IDX1

TOKA

1,TOMH

xRTC

2re

etl

XRTC

TONG

Tore

po# OF COUNTS, TGLERENCE FOR TYMES

s-3 wILL GIVE BIG, AlG=1, BIGe2 IS EGUAL,

sMESSURED TIME FOR ONE TTO CHAR

sLIMIT TO TELL SPEED > 16@8 BAUD

;COUNT TOLERANCE SLOW TTY

;COUNT TOLERANCE FAST TTY

:START LDA @,@IDK3 IN CELL 5

sEND OF TYME LIST MARKER,

sEND OF RANK LIST MARKER,

;GET RTC TOLERANCE

;STORE # OF CCUNTS

3;GET ADDRESS CF TYME LIST.

;STORE IN AUTC POINTER,

;GET ADDR OF INSTRUCTION LIST

;STORE IN AUTO POINTER,

sINITIALIZE IDX3 FOR LDA INST.

sACB3=2

SET RTC FREGUENCY TO 10@ HZ (1@ MSEC),

sSYNCHRONIZE PROGRAM

pwITH RTC.

sCLEAR AC2

sCLEAR AC@® ALSO.

:GET INST, FROM LIST

;ZERO MARKS END OF INSTR, LIST

;

7GET
3 AND

7CKN

37@1IT

7CKN

3FOu

3STO

sSTA

7 THE

ALCeSKP MASK AND

WITH INSTR.

AIT @, THE ALC BIT

@

3

ND

RE

RT

SE

= @ MEANS NO ALC CODE,

LSB'S FOR SKP CODE,

ALC@“SKP CODE.

INSTR, IN TIME LOOP,
RTC

KKK KKKEKKKE REMAKE RKERKEK

INSTRUCTIONS #&AkaKAKKKEE

FORM THE KEAKRKKKKKARK

TIMING LOOP xxexxxx

7STORE COUNT INTO TYME LIST,

;LOGF,
sSTORE ALC=SKP IN TIME LOOP,
7START RIC

PTHESE Ra Ra RR ORR RK

INSTRUCTIONS ®#&KRRKKKAER

Ne ne ee
FORM TRE *#k ARK KKK ARE

TIMING KKARKKEAERR

LOOP xaxckkkeeeee

3;FOR ALC@SKP INSTRUCTIONS.

;HERE wORKS ISZ INSAD FROM TOMJ.

sHERE WORKS LOA @INDAD FROM TOMS.



|

B1
62

a3
a4

as

86

67

a8

29

1a

gas4

03351

@3352

@3353

@3354

@3355

23356

@3357

43360

23361

23362

@3363

@3364

83365

03366

Q3367

@337¢a

@3371

03372

03373

83374

@3375

@3376

83377

23488

@3401

23402

23403

23494

@3405

A3496

Q3487

Q34128

@3411

@3412

@3413

@3414

@3415

03416

O3417

83420

@3421

03422

63423

O3424

@3425

83426

@3427

834308

@3431

23432

@3433

23434

aMAIN

M20661

C4022

102520

@26k22

125223

@ee4a4

1@11e22

eee4es

Q20773

1@1142

@28402

QU8778

oaadal

@24415

@34415

831480

151815

BOA487

150015

125488

112435

bee4e4

175488

@80770

126449

202621

QG0a11

203405

264450

177777

016137

177777

@34174

177777

@e2544

177777

887126

177777

034652

177777

@22512

177777

178225

176265

170365

172225

172265

177777

144567

146427

166612

177777

KEYS:

KEYAS

KEYBs

SESAME:

SESAL:

SESOUT:

SESEX:

SESiis:

LOCKA:

LDA

STA

SUBZL

LDA

vovZR

IMP

MevZze

JMP

JMP

MOVOL

IMP

amp

JMP

LDA

LDA

LDA

MCVA

JMP

COM#

INC

SUBZ#

JUMP

IKC

JMP

suse

JMP

li

ott

864458

177777

@16137

177777

@34174

177777

@@2544

V77777

@a7126

177777

234652

177777

Beesi2

177777

178225

178265

170365

172225

172265

177777

144567

146427

166618

177777

@,XRANK

@,1IDxe2

@,@

1,6IDx2

i,i,SNC

KEY

@,@,82C

SESAME

KEYA

@,@,-SZC

SESAME

KEYA

eti

1,SESi1

3,LOCKA

278%3

2*27SNR

SESOUT

2r2rSNR

1,1

@r2,5NR

SESEX

3°3

SESAI1

trl
@SVTYME

sREINITIALIZE RANK LIST

sAUTO INC POINTER,

7BIT 15:=1 AS END OF KEY MARKER,

7GET ORDINAL COUNT FROM RANK LIST,

7CK IF # IS OCD GR EVEN,

EVEN
sROTATE @ INTC BIT 15 FOR ODD ORDINAL,

sCARRY BIT SET MEANS END OF KEY,

sMORE@ON@KEY,

sROTATE 1 INTC BIT 15 FOR EVEN GRDINAL,

;CARRY BIT SET MEANS END OF KEY.

7MORE@ON@KEY,

7FOR TROUBLE HALT

7GET FIRST CPUNO

7ADDR OF LOCK TABLE

7GET KEY FROM TABLE

sZERO 7?

7YES, END MARK: KEY NOT KNOWN

7ALL ONES ?

7YES, NEXT CPU MARK, INC CPUNO

7COMPARE KEY WITH LOCK ENTRY

yA HIT ! RETURN WITH CPUNO IN ACL

7INC TO NEXT LOCK ENTRY

7AND LOOP

sCLEAR AC1 AS KEY INDICATOR FOR NO

7CPU FOUND, RETURN,

pNOVA KEY, CPU # il

sNOVA 1280 KEY, 12

sNOVA 800 KEY, 13

7SUPERNOVA KEY. 14

;SUPERNGVA SC KEY, 1s

sNOVA 2 = BK KEY, 16

7NOVA 2 = 16K KEY. 17

sRCZ6@3/RC36G9, 16K KEY ee

7RC36Q3/RC356@9/BREAK ON KEY 21



23435

33436

@3437

o344e

O3444

a3442

03443

e344

Q3445

@3446

O3447

O345¢

23451

03452

03453

O3454

23455

@3456

O3457

03468

03461

B3462

03463

03464

83465

03466

Q3467

a347a

@3471

@3472

@3473

a3474

«MAIN

166865

166165

166225

166325

172¢65

1723e5

174856

174158

174218

174258

174312

1760128

177777

144352

154352

160135

162025

Le2ee6e2

162225

166825

178312

170352

17eb1e

172852

172202

176825

17685@

177777

820653

177777

Beagaa

C@eeee

166265

166165

166225

166325

172265

172325

174¢5@

17415@

174218

17425@

17431¢@

176@1@

177777

144352

154352

160135

162825

162282

162225

166825

170312

178352

172012

172852

172282

176825

1760590

177777

@20653

177777

€

TRCZOB3/RCZOCG8, 32K KEY 22

7RC3603/RC3608/BREAK ON KEY 23

sNOVA 2 = DATARAM 9@@ NSEC KEY 24

7SPACE IF TROUBLES | 25

;CORRECT JMP .+1 IN SESAME TO A HALT

sRESTART IN 148@ (REBIN). PUT HERE

sKEY FROM AC@ EXAMINED WHEN STOPPED,

;AND CORRECT CPUNO 25'S CONSTANTS IN THE

33 ROUTINES CWAITr TIMSKe TIMMS

sEND OF TABLE, NO CPU FOUND, # @



6256

B3475

83476

Q3477

@3506

@3501

A352

@3543

83504

83505

@3586

03507

@3518

@3511

@3512

@3513

@3514

83515

@3516

Q@3517

a35ee

03521

@35e2

03523

@35e4

03525

Q3526

93527

0353a@

@3531

@3532

83533

@3534

83535

03536

@3537

83540

@3541

83542

Q@3543

@3544

83545

@3546

@3547

a355¢

@3551

a3552

@3553

93554

@3555

03556

@3557

2356e

93561

03562

63563

«MAIN

e5aqaaq

162528

101128

126408

@61¢14

@oalia

€63514

@O@7T77

@6e114

125406

@63514

@48776

@04465

830520

234520

141888

1754@5

O20413

143028

187@13

@aa774

@30512

173ee8

234427

157688

254288

125684

@08403

206843

@04432

850405

@66646

O06843

A244ee2

ab2402

agageg

aaaaae

a5144@

052145

A41440

952520

O47516

@37040

40440

@31103

agaeaa

@@3554

agneet

Haagae

eeagel

ABORAL

Oeeeat

HUGLA1

BOBCB1

edae88

NWTYPS

NXTYPs

NFTYPs

NITYPS

NRTYP Ss

NCTYPs

NIRET?:

NOTYMs

NEXIS

3FIND TYPE OF CPU USING RTC

sPART OF CPUTYP

STA

SUBZL

MOVZL

SUB

DOA

KIS

SKPBZ

JMP

NIOS

INC

SKPBZ

IMP

JSR

LDA

LDA

MOV

INC

JMP

ADOZ

ADD#

JMP

LDA

ADD

LDA

ADD

LDA

MOV

JMP

CCRLE

JSR

STA

CDICL

CCRLF

LDA

SMP

@

@

2TXT

etl

3,NIRET

O-2@
a,@

1,1

@,/XRTC

XRTC

XRTC

enl

XRTC

171

XRTC

4

NTTYP

2,NN5Q0

3,NN9

2-8

3-r3"rSNR

NFTYP

2,8

@,1,SNC

NXTYP

2,hC8

3re

3,NEXIS

2r3

1r@r3

171,/SZR

NRTYP

NOTYP

@,-NCTYP

1,NCTYP

@NTRET

7SAVE RETURN

sACOS=

;ACAsse

;SET RTC FREGUENCY

7TO 128 HZ (1@ MSEC)

sSYNCHRONIZE RTC

sSTART RTC

;COUNTS 7X USEC

; 7X USEC

;LOOP FOR 1@ MS 3X USEC

7TEST RTC STABILITY

7STEP =50a

38 TIMES

7STARTING AT =SA@=SPEED

;NEXT STEP OR

;TYPE OF NOVA NOT FOUND

7 SPEED s=SPEED=520

3NO, OF COUNTS>=(=SPEED)

;THEN GO TO NXTYP ELSE

zCONVERT TIMES TO CPUNO

7AS MENTIONED BELOW

sCHECK IN

7THE TABEL THAT

3THE FOUND CPUNO

7EXIST

7YES, RETURN

3NO

3GET OPERATORS CPUNO

SAVE CPUNO

7RESTORE CPUNC

pEXTT

SET CPUNG > aC2t ;" SET CPUNO > AC2"

sRANGE LOOPS OF xk USEC CPUNG

; @- 5a@

7 S@0-1208 794 12,6 @

71890-1586 1
31500-2208 1724 5,80 2

; 1778 5-65 2

? 1925 5°25 2

72200-2500 2222 4,5 3

72590-3808 2702 3-7 4

; 2778 36 4

33290-3508 3812 3,32 5

; 3125 3r2 5

; 3226 3-18 bo)

; 3333 3-2 5

; 3448 279 5

73580-4902 3703 2,7 6

34890-4520 7

TYPE

NOVA

S6Q8BREAK

SOQ9RREAK

Lexx

SUPER

SUPER SC

838

5603/7628

NCVA2=16K«

3603/2629

842,820,840

Ne-2=DATARAM

NOVA2-8K



93564

83565

03566

Q3567

@35748

@3571

83572

03573

@3574

63575

03576

@3577

Q36b48

93601

03682

03683

O3604

03685

93606

93607

03612

@3e11

G@3ol2

03613

@3614

@3615

03616

@3617

83622

43621

@3622

83623

@3624

@3625

03626

@3627

Q36393

@3631

83632

83633

Q36354

03635

03636

83637

G3644

03641

Az642

O35643

A644

@3645

93646

A3SG4T

83650

43651

03652

23653

03654

93655

»MAIN

eS4aailt

Ge6ud6

H06844

8ea3542

Be6e4o

883542

26043

863077

B62401

@uneaeR

920437

40431

@44431

@54426

126446

@60114

125408

063514

Q40776

@34422

161228

141226

101228

181228

101228

117¢282

030413

1124008

166433

132432

BeB414

g14495

@QA756

ae4a4a4

ade4et

aagagae

B8A098

B2AEBO

ae0e12

177814

177767

Q00018

080175

aeae18

Adbedo

A06844

@3645

O86043

BQ6@4e

8G3645

AdG666

@S2le2

0280103

O5151it

952440

A5i5i6

a4ase4q

O46182

a261a5

GOAUaAs

NOTYPS

NOTRES

NTTYPs

NTREPS

NTRETs

NTDEC?:

NTRES?:

NNS@Gs

NNGs

NC8&:

NC1253

NYTYP3s

NZTYP?

STA

CDICL

CcOISP

NOTYM

CMESS

NOTYM

CCRLF

HALT

UMP

LDA

STA

STA

STA

SUBO

NIOS

INC

SKPBZ

SMP

LOA

MOVZR

MOVZR

MOVZR

MOVZR

MOVZR

AgD

LDA

SUB

SuBz#

SUBZ#

JMP

DSZ

JMP

LDA

JMP

a

@

a

eRDX 12

-5aa

-9

8

125

eRDX 8

CDICL

corse

NZTYP

CCRLF

CMESS

NZTYP

JMP

3,NOTRE

@NOTRE

@,NC125

Q@,NTDEC

1,NTRES

3yNTRET

1,1

XRTC

1,1

XRTC

ete

3,NTRES

3-2

'

Se eonsys Wwasens
2,NTRES

Br2

3ei-7SNC

1,2,SZC

NYTYP

NTCEC

NTREP

1,NTRES

@NTRET

NITYP

7CLEAR DIS

7DIS = MES

; SET CPUN

3NO DISATT

;PUT CPUNO

;CGNTINUE

*TEST STAB

7125 TIMES

7STORE FIR

pACLS=

7START RTC

;COUNTS

7LQQP FOR

7GET FIRST

750 %
325 4%

712,S5 %

76725 %

3AC4333,12

7AC332193,

7AC22=96,8

sOUTSIDE T

397 %<COUN

7TRY 125 T

7GET FIRST

rEXIT

7RTC IS UN

:NO DISATT

«TXT PRTC IS UNSTABLE*S 3"

SAGE

O > AC2

» WAIT ROUT. NO CONSTANT

INTO AC2

ILITY

ST RESULT

1@ MSEC

COUNT

4

te %

8%

OLERANCE

T<123 %

IMES

RESULT

STABLE,

¢ WAIT ROUT, NO CONSTANT

RTC IS UNSTABLE,"



‘ |

01

@ :
@3

04

as

Q6

07

a8

69

1¢

11

12

13

14

15

16

17

18

#058

03656

03657

3660

23661

93662

83663

03664

03665

@3606

G@3667

@36740

03671

83672

03673

A3674

83675

03676

B3677

03700

@3701

@3782

837283

a3704

83785

837286

Q3707

@371@

O3711

83712

@3713

@3714

@3715

83716

A3717

3720

03721

@3722

@3723

93724

@3725

@3726

03727

@373¢4

Q3731

03732

83733

@3734

03735

83736

83737

O374@8

43741

O37TK2

93743

Q3744

83745

3746

Q3747

@3758

B3751

83752

@3753

Q3754

MAIN

8O9018

ABAEAS

Q88286

AdGeGo

AaAede

Q0AG06

CBIAR6

@40806

Gd4ua6

G4G@G6

04400

@a50a0

Q298R6

BB6880

126408

BadeaB6

HBGB86

AGABBE

BB0886

@00886

QQAR86

AGBEG6

CdGLR6

@20vGa6

BQGL86

@8@G26

@88806

Q8O286

@80006

Q@2ega6e

882886

280886

AOA2d6

117406

829400

221899

1214400

A22000

122480

123200

a23400

24608

1244028

125008

825420

1260288

826488

#272088

127482

832808

138400

1316008

431409

132680

@32488

#33898

1334868

1346808

@344a0

835020

135420

036008

136409

137¢ad

oRDOX

PTABLS

eTXTE?
<6><9>

<6><@>

<6><@>

<6><G>

<6><Q>

<6><Q>

<6><g>

<6><g>

<6><g>

<O><11>

<O><1l2>

<6><Q>

<O><14>

<8><15>

<6><9>

<6><g>

<6><a>

<6><g>

<6><@>

<6><B>

<6><@>

<6><@>

<6><@>

<6><Q>

<6><@>

<6><Q>

<6><@>

<6><@>

<6><@>

<6><¢>

<6><Q>

<6><9>

<4><37>

<9><41>

<><42>

<9><43>

<Q><44>

<A><45>

<4><46>

<O><47>

<0><5a>

<O><51>

<8><52>

<Q><S3>

<G><54>

<@><S5>

<9><56>

<8><57>

<3><6G>

<9><61>

<O><62>

<O><63>

<O><64>

<9><65>

<a><66>

<8><67>

<O><74>

<9><71>

<9><72>

<4><73>

<9><74>

<9><75>

<O><76>

a



8a59

83755

@3756

@3757

Q3706

B37o1

a3762

03763

83764

03765

3766

O3767

a3779

Q3771

a3772

Q3773

a3774

Q3775

@3776

O3777

64080

B4Gd1

B48d2

84003

B4ae4

Q40085

04806

Q4007

04019

B4e11

@4012

O4013

B4aia

B4G15

@4@16

O4017

O48eu

B4@21

a4gea

4023

B4824

Q4025

B4R26

B4227

84038

04031

24832

84033

04034

84035

24036

a4Q37

a4eadea

BD4Qal

D4AC42

BABES

B4O4a

B4@asS

D4B46

B4Q47

a4a5e

04051

B4a52

@4@853

aqasa

94855

B4@56

«MAIN

A374A8

1400048

849406

a41d08

141408

642089

142400

143408

943460

A44ueu

144498

145800

a@454a8

146888

846408

A47080

147408

959000

1520400

1510908

451400

152008

@524008

953200

15349a

154208

954438

855008

155408

@560008

156400

157008

857400

086800

B40400

9414000

1414928

242008

1424808

143808

243408

244808

144408

145009

0454408

146080

946408

@47e@ad

147404

a5auad

150498

151840

9514808

1528398

852408

853000

153409

1540008

a544a0

a55aau0

149898

12142828

156488

AQYASS

289286

@039080

<B><77>

<4><19%>

<Q><191>

<4><12>

<9><193>

<O><194>

<9><195>

<4><146>

<9><197>

<9><L18>

<9><ili>

<9><1Lt2>

<O><113>

<@><114>

<O><115>

<Q><116>

<O><117>

<O><120>

<@><121>

<9><122>

<9><123>

<9><1L24>

<9><125>

<O><126>

<9><127>

<@><138>

<O><131>

<3><132>

<9><133>

<O><134>

<O><135>

<Q><136>

<Q><137>

<Q><14>

<Q9><141>

<G><192>

<O><133>

<O><104>

<Q><105>

<O><106>

<Q9><107>

<@><11e>

<O><111>

<a><1i12>

<O><113>

<a><114>

<39><115>

<9><116>

<O><117>

<9><122>

<9><121>

<9><L22>

<8><123>

<9><124>

<G><125>

<A><126>

<Q><127>

<4><13a>

<O><131>

<4><132>

<3><19G>

<9><43>

<9><135>

<3><11>

<6><O>7



01

@3

04

@5

6

O7

a8

ag

108

li

le

13

14

15

16

17

18

19

20

@868

044057

g4a6e¢

Q4@el1

@406e2

04063

B4B64

849865

G4066

Q4@aT7

B4O7O

Q4aT71

@4a72

B4073

4074

@4a75

Q4076

Q4a77

Q41a0n

Q4101

@4102

B4103

@4104

41405

24106

D4187

@4114

O411y

Q4112

@4113

84114

Q4115

@4116

B4t17

B412n

a4iat

a4i22

B4123

04124

@4125

94126

4127

041390

04131

84132

04133

84134

84135

84136

O4137

Q4148

O4LAd

A4t4e

4143

Bai4a

@4145

24146

@4147

24154

A4isi

24152

@4153

84154

84155

»MAIN

eadeete

Qd9aG6

@29926

AdDeAS

0986

OVACB6

086026

809806

QdARH6

BO08G6

804400

485800

B2BZB6

ad6oead

1264048

B8AGG6

@00006

QaAee6o

@20a06

A80086

289206

BQOR26

@80006

88A886

209206

QO8BG6

@00226

280096

880096

AWARE

@29006

289806

BQI2H6

1174008

036000

137¢a0

840400

131608

AS34480

035608

136400

830G00

1324296

135408

A27802

@20400

127400

120000

133408

822000

122408

1230008

223408

824638

124400

125800

425408

126¢08

826400

a21dada

121484

A324a0

132808

833200

RDX

PTAB2:

eTXTE?

<4><a>

<6><@>

<6><@>

<6><g>

<6><9>

<6><Qg>

<4><@>

<6><Q>

<6><Q>

<O><9>

<9><19>

<6><g>

<9><{2>

<9><13>

<6><@>

<6><Q>

<O><Q>

<6><@>

<6><a>

<6><g>

<6><Q>

<6><9>

<6><Q>

<6><@>

<6><@>

<6><@>

<6><9>

<6><g>

<6><Q9>

<6><Q>

<6><g>

<6><g>

<O><31>

<@><69>

<O><62>

<O><65>

<O><50>

<a><57>

<9><58>

<9><61>

<4><48>

<9><49>

<9><59>

<a><46>

<O><33>

<4><47>

<O><32>

<9><55>

<O><36>

<Q><37>

<9><38>

<O><39>

<Q><44>

<G><41>

<4><42>

<9><43>

<4r><44>

<4><45>

<9><34>

<O><35>

<9><S53>

<@><52>

<O><54>

12



@dol

84156

@4157

4169

B4 lol

4162

B4163

G4144

94165

04106

O4167

@4176

@4i7h

84172

B4173

B4174

@4175

Q4176

O4177

a4299

Q420t

B4202

94283

@4204

94205

@4206

04207

a421¢a

a4211

g42te2

@4213

a42i4

@4215

@4216

A4217

B4228

O4221

B4222

94223

a422e4

84225

Q4226

B4227

D423¢8

a4231

94232

94233

Q@4234

84235

24236

@4237

a424a

A4241

Q4242

@4243

a4ega

a4245

BA246

B4247

g425a

94251

a4252

@4253
4254

24255

4256

@4257

oMAIN

@37400

0410008

857408

1572800

156400

9560aa

1554a9¢

255608

254400

1548028

153490

953029

AS52400

152000

@51408

151088

150408

8596008

1474008

B470280

846406

146802

8454090

145008

144482

142420

242000

141480

844000

843400

143000

031408

134888

B06aR8

@57400

157808

156400

056008

155408

655000

@54480

154098

153468

953000

a52408

152000

851408

151008

1504490

a5aaeu

147492

47880

464008

146808

945408

1458028

1444090

1424a0

A42a2a

141428

841008

843409

143000

avad4aa

A06086

agagad

<A><635>

<9><66>

<4><95>

<a><94>

<9><93>

<3><92>

<a><G{>

<O><94>

<2><89>

<A><8a>

<a><87>

<9><86>

<@><85>

<g><84>

<4><83>

<9><82>

<O><81>

<9><8G>

<O><79>

<O><7Aa>

<O><77>

<9><76>

<4><75>

<O><74>

<@><73>

<O><69>

<8><68>

<Q><67>

<@><7a>

<O><71>

<9><79>

<9><51>

<Q><56>

<@><i2>

<@><95>

<9><94>

<Q><95>

<9><92>

<2><91>

<3><9G>

<O><89>

<3><88>

<Q><87>

<9><86>

<A><85>

<Q><84>

<9><85>

<a><82>

<Q><81>

<4><8Q>

<G><79>

<9><78>

<O><77>

<]><76>

<G><75>

<A4><7T4>

<A><73>

<3><69>

<O><68>

<2><67>

<0><66>

<8><65>

<9><7Q>

<a><9>

<6><O>7?



gd62

O4268

G4261

A4262

84263

A4264

84265

B4266

Q4267

84270

B4271

A42T72

Q4273

A42T74

Q4275

B4276

04277

84308

Q4301

@4302

04303

B4304

94305

94366

Q4307

Q431¢

G43i1

B431i2

Q4313

O4314

04315

Q@4316

O4317

a432¢

BA321

@4322

24323

A4324

@4325

44326

4327

04339

@4331

04332

Q4333

04334

@4335

04336

G4337

a4348

@4341

04342

Q4343

a4344

@4345

B4346

B434a7

64356

04351

4352

94353

Q4354

@4355

24356

«MAIN

860812

AQ0886

AQACAS

2Q9CQ6

ABACBE

820006

GAALV6

QYA086

QAG086

QAChB6

BA4400

ae5aa0

Q@88A86

006000

1064008

A80086

@b0086

@802R6

@06206

288806

980086

A2O226

ABG2B6

289886

200006

B800G6

989006

@20806

@00aa6

G40626

209286

@OAG06

82006

1174808

134008

A350008

136400

827208

@32400

833000

034408

126008

926408

1334008

125000

156408

625400

@560a0a

2314008

120000

a20400

A2e1ded

121400

822000

122408

12304aa

23400

P240a0

124400

157000

@57400

139408

a3aega

131098

2RDX

PTAB3:

eTXTE?

<6><@>

<6><@>

<6><@>

<6><@>

<6><@>

<6><d>

<4><@>

<6><@>

<6><@>

<O><9>

<@><1g>

<6><@>

<@><12>

<O><13>

<6><@>

<6><@>

<6><@>

<6><@>

<6><@>

<6><Q>

<6><@>

<6><U>

<6><@>

<6><Q>

<6><@>

<6><G>

<6><g>

<6><0>

<6><Q>

<6><g>

<6><@>

<6><@>

<9><31>

<9><56>

<9><58>

<O><61>

<O@><46>

<B><593>

<O><54>

<8><57>

<Q><44>

<4><45>

<@><55>

<O><42>

<A><93>

<@><43>

<O><92>

<a><S1>

<A><32>

<QG><33>

<O><34>

<O><35>

<O><36>

<4><37>

<Y><38>

<><39>

<@><4Q>

<a><41>

<Q9><94>

<a><95>

<O><49>

<0><48>

<@><Sa>

12



#063

04357

Q436¢

Ba3o1

84362

Q4363

04364

04365

24366

94367

Q4374"

Q4371

84372

@4373

@4374

@4375

G4376

Q4377

a44u0

84401

@4482

4403

4404

24405

B4406

Q4407

O4414a

M4411

4412

Q4413

a44aia

B44ai15

@4416

G4417

34420

B44e1

g442e2

04423

M4424

a4425

O4426

O4827

04430

Q4431

4432

B4433

O4434

84435

D4436

Q4437

24448

D444

Q4442

B4443

Q444a4

Q@4445

G44he

B4auT7

84458

a4gasit

B4452

B4453

B4454

@4455

84456

B4457

@446U

«MAIN

135480

137@a¥

155498

a55daa

@54488

154008

153480

a534@a

252488

152888

851408

1512000

150408

asaaad

147420

Q47000

A464008

146482

045400

1450@e8

144408

B44888

B43408

143880

142400

840480

142888

837400

42680

141408

841800

127408

1326028

G66008

155400

a5500a

a54400

154600

153488

853000

852488

152800

851408

151600

1584280

A59880

147408

047892

046400

1466028

@45499

145¢a@

144488

A4ABAG

A43480

143882

142488

48408

140000

4374808

137680

1364060

@418@d

addaaa

BVaaGo

adaeae

<8><59>

<9><62>

<@><91>

<O><9a>

<O><89>

<a><88>

<O><87>

<Q><86>

<O><85>

<Q><84>

<Q><84>

<O><82>

<Q><81>

<><84>

<4><79>

<@><78>

<Q><77>

<a><76>

<4><75>

<@><74>

<Q><73>

<O><72>

<@><71>

<Q><7G>

<A><69>

<@><65>

<O><64>

<O><63>

<0><68>

<a><67>

<O><66>

<O><47>

<9><S2>

<a><12>

<O><91>

<a><9Q9>

<G><89>

<Q><88>

<O><87>

<@><86>

<2><85>

<0><84>

<3><83>

<O><82>

<8><81>

<A><80>

<Q><79>

<2><78>

<Q><77>

<0><76>

<O><75>

<Q><74>

<@><73>

<Q><72>

<Q><71>

<Q><70>

<O><69>

<A><65>

<Q><64>

<0><63>

<4><62>

<@><61>

<Q><66>

<O><9>

<6><Q>7?



|

@1
82

83

Qa

85

@6

07

a8

09

10

11

12

13

14

15

16

17

18

@a64

4461

A4462

C4463

84464

@4465

24466

A44e7

a447@

O4a71

@4472

O4473

O4474

Q4475

Q4476

Q4477

B4568

B4501

24582

24583

84584

@45e5

@4586

84587

B4518

@4511

B451e2

@4513

@4514

@4515

@4516

@4517

245208

a4521

GA52e2

84523

@4524

94525

M4526

04527

84538

64531

94532

G4533

@4534

Q4535

@4536

04537

B4S4e

24541

O4542

Q4543

g4544

84545

84546

@4547

B455@

@4551

84552

@4553

@455a

@4555

24556

84557

«MAIN

90ae12

BAGR86

BeAeLS

@dO886

2VACG6

@80006

GAACR6

280846

20006

a@2ea6

Od4498

a05¢a0

AGAG86

@26000

146408

O00086

@eea06

@Q0206

@80006

@B0QG6

Q20886

8@aees

Q80806

ABALBS

BG2086

Q00806

200086

@0Q0G6

BBAGR6

@8BG86

@O8896

G828G6

@008a6

1174200

B22008

G25486

157808

B478a0

156408

136409

127488

826400

827000

045480

137008

1460008

145600

B44008

246408

037408

148288

248488

841088

14148

A42280

142488

1436408

@43482

144400

126828

122490

@21008

a3aeau

1244090

«RDX

PTAB4?:

«TXTE?

<6><Q>

<6><g>

<6><@>

<6><G>

<6><¢@>

<6><@>

<6><@>

<6><¢>

<6><@>

<@><11>

<9><12>

<6><a>

<O><14>

<@><15>

<6><@>

<6><d>

<6><@>

<6><@>

<6><a>

<6><@>

<6><@>

<6><@>

<6><@>

<6><@>

<6><@>

<6><Q>

<6><g>

<6><G>

<6><Q>

<6><Q>

<6><Q>

<6><@>

<Q><37>

<9><44>

<Q><53>

<8><136>

<O><116>

<8><135>

<O><75>

<Q><57>

<@><55>

<0><56>

<Q><113>

<@><76>

<8><114>

<><i12>

<8><118>

<@><115>

<O><77>

<O><128>

<2><1@1>

<8><1G2>

<9><183>

<2><104>

<2><185>

<3><196>

<B><1E7>

<4><111>

<4><54>

<a><45>

<O><4o>

<2><60>

<Q><51>

)



@a65

G456@

@4561

4562

84563

@4564

24565

24566

@4567

Q457e8

G4574

@4572

94573

@4574

@4575

Q4576

Q4577

4608

B46a4

g4662

@4603

a4e04

84685

@4606

24607

B4618

O4611

Q4612

04613

O4e14d

@4615

4616

24617

B462R

@4621

B4622

04623

B46e4

04625

04626

Q4627

O463e

B4631

@4632

4633

G4634

94635

B4636

04637

4648

Q4641

4642

Q4643

B4ouu

@4645

C4646

G4O647

A465

04651

4652

04653

a46e54

Q4655

04656

@4657

B4660e

Qa4661

oMAIN

125088

857480

147408

050020

159400

151@aa

051498

152068

a52408

053088

153486

15442808

854466

6552000

155408

856800

134480

131486

931408

132400

232408

833208

133408

134608

234488

235000

135408

836080

20408

123200

@23400

B24808

121408

886880

147408

a5A008

154a4@a

151800

@51488

152088

252480

053000

153408

154000

a544aea

a5500a

155400

o560ae

13@4289

131402

031400

132800

A32488

2338008

133480

13402808

634400

a354aa

135498

O360ad

O574@0

157408

023408

ABL4RE

ObGEC6

A09028

<@><S2>

<@><137>

<O><117>

<O><120>

<da><121>

<@><122>

<9><123>

<A><124>

<a><1e5>

<9><126>

<@><127>

<]><13a>

<O><131>

<9><132>

<0><133>

<O><134>

<4><61>

<8><62>

<Q><63>

<9><64>

<2><65>

<9><66>

<@><67>

<O><70>

<O><71>

<@><72>

<Q><73>

<O><74>

<@><41>

<O0><46>

<Q><47>

<O><S5a>

<a><43>

<9><14>

<@G><117>

<O><122>

<@><121>

<A><122>

<A><i23>

<@><124>

<@><125>

<O><126>

<@><127>

<Q><13¢>

<@><131>

<O><132>

<G><133>

<O><134>

<G><61>

<B><62>

<2><63>

<@><64>

<@><65>

<0><66>

<@><67>

<Q><70>

<a><71>

<G><72>

<4><73>

<A><74>

<O><137>

<8><136>

<@><47>

<O><11>

<6><Q>?



*

@266

24662

04663

a4664

B4665

84666

94667

A4676

O4671

B467T2

@4673

B4674

24675

C4676

24677

84708

@4701

24702

O4703

C4704

@4785

@4786

@4707

O471@

Q@4711

@4712

@4713

@4714

24715

@4716

Q4717

@472@

Q4721

@4722

@4723

84724

@4725

@4726

@4727

@4730

@4731

@4732

04733

Q4734

@4735

24736

G4737

Q@474a

@4741

B4T42

«MAIN

B26454

846454

@62677

B66o@et

@01236

Reg4dde2

e4e4ae

886843

B14436

@Q0776

B20436

eveedt

OG6061

@81237

@20433

@26G4t

@86061

@01237

@20438

@G6G41

@06e61

@@1237

@06048

@@4a745

O06843

886840

@15460

@26071

@84755

@04756

484735

Q06e54

06060

@061G4

@2848e2

GO2778

@300875

G01098

BaAC22

900205

eeadi4

880035

@00837

aee4aa

@01372

20a574

@26776

@46776

@de753

POWONS

RPSAG:

PCOUN?

PCOTT:

PCHLG:

PCH35:

PCH37:

PSAANS

PSTAC:

PSETP:

SWIsas:

sPOWER RESTART ROUTINE

LDA 1,@PSTAC -GET PRINT INHIT INITIAL FOR PRINT

STA 1,@PSETP

IORST

CWwAIT sWAITT 3 SECONCS TC TERMINAL READY
SEc3

LDA @,PCOTT ;PRINT 3S CRe LF FOR TTY, SILENT

STA @,PCOUN

CCRLF

DSZ PCOUN

JMP ome

LDA @,PCHi4 ;FF FOR LPT AND CLEARING SOME CRT'S

CCHAR

CWAIT 72@ MSEC FOR CRT

SECMe2

LDA @,PCH35 ;HOME UP FOR CRT

CCHAR

CWwAIT 728 MSEC FOR CRT
SECM2

LDA @,PCH37 ;ERASE EOF FOR CRT

CCHAR

CWAIT 328 MSEC FOR CRT

SECM2

CMESS

MPOWO 7POWER

CCRLF

CMESS

PROG zACTUAL PROG NAME

CQueEs

MSAQL . 7SET SWITCHES, START ADDR

CSAGU

PSAAN 7SUGGESTED ANSWER

crzoc

cozoc

CGTCK ;READ ANSWER

JMP ete ;SUGGESTED ACCEPTED BY OPERATOR

JMP RPSAQ sERROR RETURN

LOA 2,CIGIN ;ANSWER INPUT'ED

JMP Br2 7START PROG

@ sCOUNTER

5 75 CR-LF
14 3FF

35 7HOME UP

37 sERASE EOF

4e68 ;SUGGESTED START ADDR

KSTAC 7ASM VALUE OF JMP NINHI

SETAC sPRINT INHIBIT ROUTINE

vINITIAL START ADDRESS ROUTINE

7USED TC HELP START WITHOUT SWITCHES

LDA 1,@PSTAC GET PRINT INHT INITIAL FOR PRIAT

STA 1,@PSETP

JMP RPSAG ;USE PQWER RESTART ROUTINE



e9

1¢

li

@4745

B4746

B4AT47

G475@

@4751

@47S2

84753

O4754

@4755

@4756

@4757

C4768

G4761

@4762

B4763

AST7O4u

@4765

84766

B47T67

ATTA

O4771

B4772

@4773

@4774

Q4775

Q4776

Q4777

@508e

25@61

@5@02

@5203

e504

e5eu5

Q@5086

Q5807

B5e19

MAIN

@05815

AQGeAD

@47528

A42527

@dalee

#42523

@31505

@31856

a51454

BLO1G1

942523

@20124

a53523

@5eiil

@44183

951585

@52040

@20117

247583

@52116

@47522

B26114

@24049

A27@63

@24462

A2¢a54

@52123

@51i@l

e4used

842104

AgBi22

@“5015

@50183

G20125

@54524

a4252a

A@20¢72

agaeas

MCRLF

MPOWOS

DSAQUSs

MSAQGU?

MCPUTS

eTXT Le15><lart ;M<1sr<i2>" @

oTXT SPCWERS 7"POWER"

TXT $SEE3,2,SA! 7"SEE3.2,SA"

TXT $SET SWITCHES TO CONTROL, (3.42), STARTADDRE

s"SET SWITCHES TO CONTROL, (3.2), STARTADDR”

eTXT 1<15><12>cPU TYPES | 3"<15><12>CPU TYPE: “



@268

@5R11

@5812

Q5€13

O5814

85815

@5216

A517

a5e2e

O5@21

@5822

@5223

a5e@e4

@5@25

@5826

25827

@583a

@5831

@5@32

@5833

@5034

@5835

@5236

25837

A5848

@5041

65@42

B5843

@5a44

@5@45

O5846

29047

a5e5a

@5@51

25852

652853

@5054

@5855

@5256

@5@57

25860

@5861

@5@6e2

€5263

95264

25@65

25066

Q5€67

«MAIN

1658088 EXMEM:

BQ6e72

@W6@71 EXMMFs

@052728

AdS1AL

285664

Ad6252

206056

@661e04

200482

@00770

@20075

240448

06071 EXMMTs

205106

985106

025066

206852

226056

206104

200402

200770

229075

A4B427

QG6043 EXPRT:

Q06046

@24422

206052

006056

Q30417

a25800

206852

006256

206847

B24a4i4

@38411

#10412

oen4al

132414

BGB761

@26e4a3

ea2ual

aea7ag

A8AG34 XFROMS

@88290 FMADRS:

@@A837 XTOIN:

Q@@2008 LMADR:

FROUTINE TO EXAMINE MEMORY,

MoV

CSAMS

CGUES

MXMMF

DXMMF

XFROM

CTOCT

cpoctT

cGTCK

JMP

MP

LDA

STA

CQUES

MXMMT

MXMMT

XTOIN

cTOcT

cpoct

CGTOK

JMe

IMP

LDA

STA

CCRLF

CDICL

LDA

CTOCT

cDocT

LDA

LDA

cToctT

cpoct

CDATT

LDA

LDA

1sz

JMP

SUB

JMP

CCRLF

ave

SWISA

34

Q

37

2

3-1

+2

EXMMF

@,DIGIN

@,FMADR

et2

EXMMT

Q@,CIGIN

Br L MADR

1,FMACDR

2,FMADR

1r@r2

1,LMADR

2,F MADR

FMADR

etl

i-2rSZR

EXPRT

@.+l

;

; START ADDR MESSAGE

zEXAMINE MEM FROM

7SEE NEXT QUESTIGN,

7SUGGESTED ANSWER

7READ ANSWER

7SUGGESTED ACCEPTED

7ERROR RETURN

sANSWER INPUT'ED

TO CINCL)

sMOVR# @,4,S5ZC ;EVEN ?

7JMP EXMMF 3NO,

7LDA 1,UPPERLIMIT

7LDA 2,LOWERLIMIT
zADCZ# 1,8,S5NC

vADCZ# OreeSZC 3aCe=

7 JMP EXMMF sOUTSIDE LIMITS

zINPUT ACCEPTED

7TO INCL.

ERROR

<ACB=<ACI

3USE THE SAME MESS AT DIS

*SUGGESTED ANSWER

7READ ANSWER

7SUGGESTED ACCEPTED

sERROR RETURN

7ANSWER INPUT'ED

s INPUT ACCEPTED

3TO NEXT LOC

sLAST LOC ?

z7NO, NEXT

7YES, PROGRAM FINISHED

7RESTART MAIN PROGRAM

:FIRST MEM LOC QUES

; ANSWER

;LAST MEM LOC QUES,

;ANSWER

INCL

rd



7

e9

1a

@069

25872

a5071

Q5eT2

@5@73

Q5¢74

85875

Q5276

a5e@77

as1ee

@5161

95182

05103

@5104

@5165

a51@6

Q51a7

@5118

@5111

@5ite

@5113

g5i14

@5115

a5116

@S117

g512e

@5iet

a5iee

85123

a5124

95125

a5i26

MAIN

954185

A46501

Q471I1

@20185

@42515

@ea11s

951186

@46517

A8eeds

626138

@20115

@51196

246517

200848

@47524

B444qaa

B41516

827114

200040

042544

947528

a445e3

e351e4

AeG84deG

6511086

046517

46040

@41517

080048

177777

G0eee0

MXMMF 3

DXMMF 3

MXMMT S$

MOMMCs

MOMMF =

DPCONS:

CMADRS

oTXT LEXAMINE MEM FROM !

«TXT YX M FROM

oTXT $T0 INCL.

oTXT SDEPOSIT:

oTXT FROM LOC

177777

@

=

-

?"EXAMINE MEM FROM "

7"X M FROM "

7"TO INCL. "

;"DEPCSIT: "

;"FROM LOC *

;DEPOQSIT CONTENT QUES
s ANSWER



¥

Bare

@5127

85130

Q5131

O513e2

@5133

85134

95135

85136

@5137

@514@

O5141

B5142

@5143

05144

@5145

95146

@5147

@515@

@5151

@5152

85153

05154

@5155

05156

@5157

@516@

@5161

@5162

@5163

@5164

95165

@5166

Q5167

051728

O5171

@5172

a5173

a5i74

@5175

95176

@5177

a5200

@5281

a520e

25283

«MAIN

165008

@G6872

@Q6E71

@65113

@@5113

985125

@2685e2

Q86656

2061284

@8G4ae2

@aa77a

@20@75

840763

G06871

805120

@@5120

B85064

206852

@26@56

206104

900402

Qaa77e

@28@75

Q497@7

@@6a71

985106

@@51@6

@a5266

@0685e

AG6e@56

@06104

@09402

Q@0779

@28@75

@49676

@24734

@30672

845000

@34672

@10667

adgaar

172414

@aa772

a@e24at

004748

OPMEMS:

DPMMC?:

DPMMF s

DPMMT:

OPPRT:

sROUTINE TC DEPCSIT IN MEMORY,

MOV

CSAMS

CGUES

MEMMC

MOMMC

CPCON

cToctT

coacT

CGTOK

JMP

JMP

LCA

STA

CQUES

MDMMF

MOMMF

XFROM

cTOcT

CDOaCT

CGTOK

JMP

JMP

LOA

STA

CGUES

MXMMT

MXMMT

XTOIN

cTocT

coocT

ceTCK

JMP

ame

LDA

STA

LDA

LOA

STA

LDA

Isz

JMP

SUB#

JMP

JMe

SwIsa

Bri

et2

OPMMC

a,CIGIN

@,CMADR

ete

DPMMF

@,CIGIN

@,FMADR

ete

DPMMT

@,CIGIN

@rL MADR

1,CMADR

2,FMADR

1,@r2

3,LMAODR

FMAOR

ot!

3,2,/5ZR

DPPRT

@.+1

7START ADDR MESSAGE

;OEPGSIT:

;SUGGESTED ANSWER

7READ ANSWER

;SUGGESTED ACCEPTED

;ERROR RETURN

zANSWER INPUT'ED

sINPUT ACCEPTED

;FROM LOC

;SUGGESTED ANSWER

7READ ANSWER

*SUGGESTED ACCEPTED

sERROR RETURN

sANSWER INPUT'ED

sINPUT ACCEPTED

7TO INCL,

;SUGGESTED ANSWER

7READ ANSWER

;SUGGESTED ACCEPTED

7ERROR RETURN

sANSWER INPUT'ED
sINPUT ACCEPTED

7TQ NEXT LOC

LAST LOC ?

3NO, NEXT

7YES, PROGRAM FINISHED

FRESTART MAIN PROGRAM



@52604

85265

O52¢6

25207

@52128

@5211

a5212

65213

@5214

85215

@5216

B5217

Q5228

Q52e1

@5222

a5223

g5224

@5225

Q@5226

@5227

85238

@5231

@5232

@5233

95234

05235

@5236

@5237

a524e

Q5241

a5242

Q5243

a5244

@5245

MAIN

ageeea

PBOERA

Q2Ae77

e2eadad

Baaeae

O54773

g25400

a44417

a254a1

B44413

a27402

a44e7s

844765

025403

e4g4i2

n254e4

eaaatt

BB6246

206243

26044

200690

Q2ee4a

geagaa

a24752

289882

aaaaae

egea4a

285206

agoeua

985206

H0640

ee52a7

834748

g81485

RQUES:

QUESA:

MXQUES

MX2SP3

XQUES:

QUESD:

QUESM:

GUEST:

GUESS:

7TAPE 3

*EOT

7RETURN ADDR QUES ROUTINE

7SUGG. ANSWER

Pare!
rns

3"2 SPACE"

FROUTINE TC OUTPUT QUESTIONS,
USE, SEE EXMEM,7HOW TO

7CALL CQLES

MOLES

DQUES

AGUES

CTOcT

coGCcT

RETURN

3,RQUES

1,@,3

1,GUESM

141-3

1,GUESD

1,42,3

1,DIGIN

1,GUESA

14373

1,GUEST

17493

1,GUESS

1,GUESA

3,RQUES

573

LABEL TEXT TTO/LPT 1,9,17,25 LETTERS

sLABEL TEXT DIS ALLWAYS 9 LETTERS

sLAREL SUGGESTED ANSWER

sPRINT ROUTINE FOR SUGG, ANSWER

sDISPLAY ROUTINE FOR SUGG, ANSWER

3TO RELEVANT CALL OF INPUT ROUTINE,

t1. PARAM

t2- PARAM

336 PARAM

74, PARAM

75. PARAM

7DISPLAY MESSAGE

7PRINT MESSAGE

sNUMBER PRINT ROUTINE TTO/LPT

zNUMBER PRINT ROUTINE DIS

7?

72 SPACE

7RYPASS PARAM,, RETURN



81

B2

83

64

a@a72

es.

G6

a7

88

a9

12

11

le

13

14

15

16

17

18

19

2a

«MAIN

7TAPE 4

3 GENERAL INPUT=ROUTINES. VERSION 760119 BY HK

# GETOC GET DECIMAL NUMBER
3 GETOK GET OKTAL NUMBER

3 GETBI GET BINARY NUMBER

3 GETSC GET SINGLE CHARACTER

3 GETTX GET TEXT STRING

~

MO we ne sa se te
~ a
sete

wee

we ne

ay

see

~

se ne

wee

oo

we se se Se

ABSTRACTS:

AFTER CALLING DIFFERENT ROUTINES THE OPERATER CAN KEY*IN A

DEC,=, OCT.= OR A BINARY NUMBER, A CHARACTER OR A TEXT=STRING,
THE NUMBER OR THE CHARACTER WILL AFTER A TERMINATION=INPUT

BE STORED IN “DIGIN", THE TEXT=STRING IS PACKED IN A BUFFER
CALLED "TEXIN". THE ADDRESS OF TEXIN IS STORED IN "DIGIN®

FOR INDIRECT USE,

DESCRIPTION:

“NUMBER"=INPUTROUTINES?

>GETDC< FOR A DECIMALNUMBER DX, WHERE =32768 <= DX <=32767,
ACCEPTED INPUTS ARE tpmryl wooed

>GETOK< FOR AN GCTALNUMBER OX, WHERE @ <= OX <= 177777.

ACCEPTED INPUTS ARE Orly wees 7e

>GET8I< FOR A BINARY NUMBER BX, WHERE @ <= BX <= 1it11ili.
ACCEPTED INPUTS ARE @1.

THE SPACE CHAR IS BLIND,

A TERMINATION=ZNPUT WILL STORE THE ENTIRE NUMBER IN THE PAGE=

ZERO-ADRESS "DIGIN",

“CHARACTER"=INPUTROUTINE?

>GETSC< FOR A SINGLE CHARACTER, ACCEPTED INPUT IS
CHARACTERS WITH THE OCTAL ASCII-CODE 11, 33, 4@ = 176,

A TERMINATION@INPUT WILL STORE THE CHARACTER@ASCII@=CODE

(WITHOUT PARITY) IN THE RIGTH HALF OF “DIGIN",

"TEXTTM*INPUTROUTINE?

>GETTX< FCR A CHARACTERSTRING OF MAX, 84 CHARACTERS.

ACCEPTED INPyT IS CHARACTERS WITH THE OCTAL CODE 11, 4@ = 176,

AFTER A TERMINATION THE STRING IS PACKED R=L AND THE 3 LAST

BYTES IN THE STRING WILL ALWAYS CONTENT CR,LF,@. THEN IT IS
STCRED IN "TEXIN", FIRST UP TO 88 BYTES OF INPUT, FOLLOWED

BY ThE 3 TERMINATION SYTES,



@a73 MAIN

eee Se we oe

ae tee we wa se te
we we te

we Ne Sa we se we
we se

OPERATING PROCEDLRE?

THE ROUTINES ARE CALLED BY THE INSTRUCTION? C>NAME <r

WHICH EGUALS JSR "ROUTINE", AFTER RECEIVING A LEGAL NUMBER?

CHARACTER OF TEXT=STRING FOLLOWED BY A TERMINATIOR, THE

PROGRAM RETURNS TO CALL+3, WHEN aA FCRMAT= OR OVERFLOWERROR

OCCURS, THE RETURN IS CALL+2, WHEN CNLY A TERMINATOR IS

INPUT, THE RETURN IS TO CALL+1.

CALL CGTCC 3OR CGTOK, CGTBI-r CGTSC, CUTTX

TERM RETURN

ERRGR RETURN

NORMAL RETURN

TERMINATORS

IN ALL ROUTINES TRE INPUTS: NL, LF, CR OR FF WILL

TERMINATE THE MESSAGE,

EVERY ERRORRETURN WILL INITIALISE THE BUFFERS» COUNTERS

ETC.ae AND THE RE*INPUT'ING THEN HAVE TO START AT THE LAST

TERMINATION POINT, AN * IS PRINTED,

CANCEL?

IT’§ POSSIBLE TO CANCEL THE LAST=KEYED DIGIT OR CHARACTER

BY INPUT'ING A RUBOUT, DEL OR CAN CHARACTER ,THE PROGRAM

ECHOES THEN A "3", AND WAITS FOR A NEW INPUT, IT IS NOT

POSSIBLE TO CANCEL MORE THAN ONE CHAR, AN ATTEMT WILL

GIVE ERROR RETURN.

THE NULL CHAR IS BLING.

IF A CHARACTER IS NCT TERMINATOR, BLINDr CANCEL OR

ACCEPTED, IT IS ILLEGAL AND CAUSES ERROR RETURN.



. \

a1

83

a4

es

@6

a7

a8

a9

1a

tt

12

13

14

i5

16

17

18

19

2a

21

22

@:24
25

26

27

28

29

30

31

32

33

34

35

36

37

38

39

4@

41

42

43

44

@ |:
46

4a7

48

49

S¢

51

52

53

54

55

56

57

58

59

60

61

62

63

64

ae74

a5246

85247

95258

@5251

a5252

25253

@5254

@5255

95256

95257

95268

a5261

a5262

@5263

@5264

@5265

85266

@5267

95270

B5271

@5272

85273

85274

a5275

O5276

Q5277

85306

Q5301

05362

85303

@5304

85385

@5386

95307

953128

O5311

@5312

95313

95314

@5315

@5316

B5317

a532e8

@53e21

@53e2

85323

95324

Q532e5

@5326

@5327

95330

65331

95332

95333

49334

2MAIN

@54456

BB444y

O@4431

@04446

@2446l

@344S4

e54452

1@1122

200421

1254@9

@14446

@QO774

126408

1@ii22

@24445

101122

ae4444

1@1122

R24437

181122

B24436

1@11e2

B2444a

127485

B63077

121680

Be24e4

@63618

901480

M24422

@60410

1234808

060110

101015

OG0771

Q22413

1264208

Bo0434

122414

@84776

801468

126480

B6G454

122415

@01776

801480

aceoaa

Q@OG177

Qeeeae

@@Aag12

eeaee4s

A8ees3

@eeess

GOG68

B00838

¢ SUBROUTINES USED BY ALL INPUTROUTINES

* GETCK GETS A CHARACTER FROM TTI OR NUK TO ACG

GETCK:

RANDIs

RAEND3:

INTTIs

BZNUKE

AANUKS

INNUKS

BBNUKS:

GETREs

HCL773

RADYNS

RALIFS

RASPA?

RAPLU?

RAMING

RAZER:

RACAN?:

STA

JSR

JSR

JSR

LEA

LCA

STA

MOVZL

JMP

INC

DSZ

JMP

SUB

MOVZL

LDA

Movze

LOA

MOVZL

LDA

MOVZL

LOA

MOVZL

LCA

AND

HALT

MOV

JMP

SKPDON

JMp

LEA

CIA

AND

NIOS

MOV#

JMP

JMP

SUB

DIA

SUBA

JUMP

JMP

suB

DIA

SuB#

JMp

JMe

@

177

@

12

4¢

53

5s

6¢

3¢

3,GETRE
BZNUK

INTTI

INNUK

i,RAZER

3,RALIF

3,RADYN

B,@,SZC

RAEND

1,1

RACYN

RANDI

1,1

@r@rSZC

1,RAPLU

@,@,S82ZC

1,RAMIN

@,@,52C

1,RALIF

@,2,S2C

1,RASPA

Or@eSZC

1,RACAN

1e1/SWR

1,@

OGETRE

XTTI

a,3

1,HC177

@,xTTI

1,2

XTTI

@,2,SNR

INTTI

OGETRE

1,1

@,NUK

1,2,SZR

AANUK

8,3

1,1

@,NUK

1,2,SNR

“2,3

@,3

te Na Se we me Se Se Ne Se
a a ~~ TM or

oo se Ne we seve
Me Se Me we oe

CHECK BUSY NUK

INPUTNEVICE = TTI

INPUTOEVICE = NUK

READ ASCII FROM NUK

ACZ=KEY

DIGIT FOUND

AC1 = OIGIT

G=9

Aci s+

ACL se

Aci = LF

ACL = SP

ACi = CAN

No KEYS

Aci TO ace

IS TTI KEY PRESSED ?

Na, CHECK QTHER INPUT DEVICE

YES, GET CHAR

NULL CHAR ?

ACL:=8

TEST S8uUZY NUK

Is ac#=a 7?

NO = KEYBOARD NOT READY

YES, RETURN,

Acis= @

GET KEY BITS

ARE THEY ZERO ?

YES, OTHER INPUT, TEST TTI

NO, KEY DEPRESSED



05335

25336

95337

e5340a

85341

@5342

@5343

as34a

Q5345

@5346

@5347

95356

95351

@5352

@5353

05354

65355

@5356

85357

85360

@5361

@5362

65363

@5364

95365

@5366

Q5367

@5378

@5371

Q53T2

05373

@5374

05375

85376

A5377

AS4ae

a54dg1

@5482

@5483

O5404

a54e05

85486

85407

g5419

B5411

B5412

B5413

aS414

@5415

aS416

Q5417

O542R

es4et

AS4e22

05423

BS542e4

95425

95426

«MAIN

@3assi

112415

aavaes

@3a765

112415

a@g4a2

Qd142@1

aS44e2

230468

151102

@BG417

151182

@8B415

152228

850452

@20534

aBaqae

Q82453

@54466

O04430

ad2494

O96845

agoe4al

@e24g1

GQG200

@2a522

B64776

B2AaS21

Q@04766

126408

e44a75

@46427

206427

@10424

@00403

Q21%42e2

@1@421

AB6048

084743

@b6247

A06844

@G4743

882413

B30474

112415

@01401

@30472

112433

agiael

@36465

112432

Ob14at

HVL4AG

PUBG8B

946331

686482

aadeagad

gaauae

OELTE:

DELOV:

TYPINS

TYPRE?

ILLGRs

ILLEG:

INTER?

ONTERS

TERMT:

INRET?:

XTXCQ:

XTXNOs

LASTNS

DELRE:

LDA

SUBa

JMP

LDA

SUBA

JMP

JMP

STA

LDA

MOVE

Jue

MOVL

JMP

ADCZR

STA

LOA

JSR

JMP

STA

JSR

JMP

CDOUT

CCHAR

IMP

@

LDA

JSR

LDA

JSR

SUB

STA

STA

JSR

I8Z

JMP

18Z

IsZ

CMESS

MCRLF

CDATT

ceisP

MCRLF

awe

LDA

SuBa

IMP

LDA

SUBZ#

JMP

LDA

$uBZ#

JMP

JMP

Z

TxCOu

TXEND

ge

g

2,FC3e

@,2,/5NR

DELOV

2rehO177

@,2,SNR

DELOY

1,3 Na Ne sa se se se we
3,CELRE

2@,LASTN

2r2r82ZC

ILLGR

2pe"SZ0

ILLGR

272

2/LASTN

drhC44

TYPIN

@NELRE

Rae te Ne se Se we te se
3, TYPRE

TERMT

@TYPRE Se Ne we we ve
@TYPRE

@,hC44

TYPIN

B,KCS2

TYPIN

1,1

1,D0IGIN

1,@XTXCC

@XTXND

INRET

ONTER

nee se sete
we ne ne

INRET

INRET

we se se se Se Se te we@INRET

2,HC13

B,2,SNR

1,3

2,RC15

@,2,SNC

1,3

2,rCil

@r2,82C

1,3

8,3 NO Ne Ne Ne we ee ne we we se
nese se se te

THE DELTE ROUTINE LOOKS FOR RUBOUT

Is AC@= 32 ?

YES - RUBOLT

NO

Is ACH= 177 ?

YES = RUBOUT

NC

CHECK FOR TCO MANY RUBOUTS

QR THE FIRST CHAR IS RUBOUT

IS LASTN = 177777 ?

YES = FIRST IS RUSOUT

IS LASTN = @77777 2

YES = TOO MANY RUAOQUTS

NG © PLACE @77777 IN LASTN

TO INDICATE RUBOUT

TYPE $

RETURN + 1

TYPE THE CHAR IN AC@ ON TTY/DIS

TERMINATOR ?

YES, DO NOT COPY

TRY TO TYPE CHAR ON DISPLAY

TRY TO TYPE CHAR ON TTO

ILLEGAL ROUTINE. TYPE §$

COPY LAST CKAR

TYPE *

ACis= @

DIGIN:= @

TEXINs= CR-LF-@

FOR EMPTY TEXTSTRING

ILLEGAL OR QVERFLOw RETURN

Is TO CALL + 2

TERMINATION RETURN TO CALL +3

FOR ACCEPTED INPUT

TYPE CR,LF WITH MESS TO WAIT

FOR DEVICE READY.

RETURN IS TO CALL + 1

FOR NO INPUT, ONLY TERMINATION

(FOR ANSWER QUE. WITH AN OKAY).

RETURN TO MAIN PROGRAM

THE TERMT ROUTINE LOOKS FOR TERM.

Is aCa=13 7

YES = IT IS NOT A TERM

NO

Is AC@=<15 7?

NO, IT'S NOT A TERMINATOR

YES

1s AC@=< 11 7
YES = IT Is NOT A TERMINATOR

NO - IT IS A TERMINATOR, RETURN

RETURN ADDRESS TO MAIN PROGRAM

ADORESS OF TEXTBUFFER COUNTER

ADDRESS OF TEXT TERM ROUTINE

X77777 FOR FIRST/RUBOUT, ELSE = CHAR

RETURN ADORESS FOR QELTE



| @276 .MAIN

O1

82 3 DECIMAL*NUMBER=INPUTROUTINE.
83

B4 @5427 @54773 GETDC: STA 3,INRET 3; INITIALIZE

85 05438 1268ae ACC tel 3 ACLS=177777

Q@6 05431 046540 STA 1,@LAST4 + SET LAST4
87 85432 944534 STA 1,DSIGN ; SET DSIGN TO +

88 05433 126404 SUB 1,1 7 ACIs=

@9 95434 e44534 STA 1,NUMB4 ; CLEAR NUMRER

1@ 05435 064611 GETO1: JSR GETCH ; GET CHARACTER TO Aca

11 85436 @84752 JSR TERMT 3 TEST FOR TERMINATOR

12 25437 auadse JMP TERMDC ; IT IS A TERMINATOR

13 05442 984675 JSR DELTE 3 IT'S NOT A TERMINATOR= IS IT A DEL ?

14 65441 989774 JMP GETOL 3; IT IS A DELETE=CHAR

15 95442 g@4412 JSR LETE4 3 IT'S NOT A CELETE=CHAR

16 05443 ge4514 JSR CHRAN 3 PUT CHAR IN RANGE @-9

17 95444 904527 | JSR OFTDC 3 TEST FOR OVERFLOW

18 9254945 060483 JMP DELOC 7 FIRST

19 @5446 gea4de2 UMP DELDC 3 LAST IS RUBCUT

2@ O5447 984462 JSR PLaDC 3 ADD LASTS TC MUMB4 * 1@8DEC,
21 @545@ 924517 DELDC: LDA 1,0CDIG ; STORE NEW DIGIT IN LAST4

22 05451 046520 STA 1,@LASTS

23 85452 984705 ECHO4: JSR TYPIN 3 TYPE NEW CHARACTER

24 05453 290762 JMP GETD1 3 GET NEXT CRARACTER

25

26 7; SUBROUTINES USED BY GETDC,

e7

28 85454 @54426 LETE4:s STA 3,LERE4 ; LEGAL TEST

29 @5455 @34432 LDA 3,hC48
3@ 05456 111408 MCV Bre + AC2:= CHAR

31 @5457 @24513 LDA 1,hC6e

32 95460 116415 SUB @,3,SNR 7; IS ACB = 42 7?

33 95461 908771 UMP ECKO4 . 3; YES = THE CKAR IS A SPACE

34 05462 934427 LDA 3,4C52 ¢ NO

35 95463 116432 SUBZ& @,3,SZC 3; IS ACH > S2 ? .
36 @5464 984703 JSR ILLEG + NO = THE CKAR IS NOT LEGAL

37 95465 934427 LDA 3,HC72 3 YES
38 25466 116833 ACCZ# @,3,SNC 3; IS AC@ < 72 7?
39 G5467 84788 JSR ILLEG 3 N@ = NOT LEGAL

40 @5478 |34422 LDA 3,HCS3 3 YES

41 85471 116415 SuB# @,3,SNR 3 IS ACA >< 53 7?

42 @5472 133000 ADD lee 7 NO » IT'S A PLUSSIGN, ADD 62

43 O5473 a34420 LDA 3,HCSS |; YES

44 QS474 116415 SUB# @,3,SNR ; IS AC® >< 55 ?

4S @5475 133000 ADD 1,2 7 NO = IT'S A MINUSSIGN ADD 66

46 @5476 O34474 LDA 3,HC6@ =; YES
47 85477 156832 AOCZ# 2e3/SZC ; Ig ACG >= 66 ?

48 85508 264667 JSR ILLEG 3 NO NOT LEGAL

49 @5501 a@24e1 JMP @LERES ; YES * IT'S A VALID DIGIT

5@ 05502 9020008 LEREG: @

51

S2 85503 ma@@11 HC11: 11

53 85584 a0A@13 HC13: 13

54 85505 @4A815 HCiSs 15

55 05506 000030 HC3@: 3@

56 @5507 @00240 HC4O: 4@

57 85518 @6@¢@44 HCAs 44

$8 85511 gone@s2e HCS2: Se

59 @5512 @@0@853 nHC533 53

o@ 05513 A80255 HC55: 55

61 85514 pBvETe HCT2: 72



@5515

@5516

@5517

a@55e6

85521

95522

95523

m55e4

g5525

95526

05527

@553a

05531

95532

05533

95534

25535

85536

Q5537

85548

@5541

@5542

A5543

@5544

@5545

Q@5546

@5547

05554

@5551

a5552

95553

95554

g5555

95556

85557

@556a

@5561

95562

65563

95564

a5565

@5566

@5567

45578

as571

a5572

«MAIN

a04456

G00664

aua4ae

aauatt

A24447

30444

125415

gaa4a3

151014

1244ae

844675

AG9650

a544et

026437

152408

834756

136415

gaai1e

152524

@34753

136415

Q0a4a6

@30425

BW4413

133000

a50422

BQ2403

O50416

aae24at

O00088

@24417

132480

ese4i2

@01408

B444G6

145128

125128

133120

a24482

41408

2dagee

289000

289882

@8000a

@85425

200860

TERMOCS

TERDC3

TERM1:

PLADCS

PLASI:

REPL4s

CHRAN?

MULTE®

MULSAs

OSIGNSs

DCDIG:

NUMB4s

LAST4?:

HC6G?

JSR

JMP

JMP

JSR

LDA

LDA

wove

JMP

MOVE

NEG

STA

ume

STA

LDA

SUB

LDA

SUB#

JMP

SUBZL

LDA

SUBH

JMP

LDA

JSR

ADD

STA

JMP

STA

JMP

@

LDA

Sua

STA

MP

STA

MOVZL

MOVZL

eo on
LASTN

62

OFTOC

ONTER

TEROC

PLASC

1,NUMB4

2,0SIGN

1,1,5NR

TERME

2,2r5ZR

1,1

1,CIGIN

INTER ee Ne Ne Ne se
3,REPL4

1,@LAST4

2re2

3,HCS3

1,3,5NR

PLASI

ere

3,HC55

1,3,SNR

PLASI

2,NUMB4

MULTE

1pe

2,NUMB4

@REPLG

2,O0SIGN
@REPLG

TM

a Ne we we we na te te
nea ne
=e owe

1,hC6@

Lee

2,0CDIG

8,3 Se se we ee
1,MULSA

ari

1,1

1,2

1,MULSA

Q@-3 a wee we ee ne

TERMINATION, TEST OVERFLOW

TERM IS FIRST

LAST IS RUBCUT

ADD LAST DIGIT TO NUMB4

Is ACi = 4% ?

YES = ZERO ALLWAYS POSITIVE

IS DSIGN = @ ?

NO = IT IS A NEGATIVE NUMBER

YES = IT*S A POSITIVE NUMBER

OUTPUT TERM CHAR

PLACE LAST DIGIT/SIGN

AC2:= @

LAST = + ?

NO

YES, SET DSIGN

Acais 1

LAST = - ?

NO

YES, SET DSIGN

MULTIPLY NUMB4 WITH 1@=DEC.

ADD LASTS TC NUMBAx1O

PLACE NEW NUMBER

PLACE NEW SIGN

RETURN

PUT CHAR IN RANGE @ = 9 OR

PUT CHAR "+" TO S53 OR

PUT CHAR "=" TO 55

+ AND = WAS ADDED 68 IN LEGAL TEST

NUMBER TO BE MULT. BY 1@ IN AC2

AC2=NUM, ACL=2*NUM

AC2=NUM, AC1=4*NUM

AC2=1@xNUM, ACI24%NUM

RESULT IN AC2

SIGNFLAG, @=+t, t=", 177777=NO SIGNS+



| @a78

45573

ass74

@5575

@5576

05577

a56ua

a5601

a@56de2

05683

aS6a4

95605

G56d6

45607

G5610

85611

85612

@5613

Q25614

@5615

Q5616

a5617

05620

O56a1

05622

05623

O5624

85625

85626

Q56e7

95630

O5631

@5632

85633

85634

85635

05636

95637

@5640

05641

a564e2

95643

»MAIN

954458 OFTDC:

426775

yesige

Ad244s

aigaga

125192

aaega2

A34a7198

136415

2a0432

Q34706

136415

@bG427

176490

@30755

151112

Q54753

@3a754

155128

175128

175112

086556

173122

@@6554

151112

906552

133080

151113

@8941e

934736

175@05

@06544

151134

@@6542

AGB4R4

839730 OFTSI:

151113

206536

@144@2 OFTRE:

082401

@G9@98 RETOF:

STA

LDA

MOVL

uMe

18Z

MOVE

ime

LDA

SUB

JMP

LDA

suas

IMP

sua

LDA

MOVL#

STA

LDA

wOVZL

MOVZL

MOVL#

JSR

ADDZL

JSR

MOVLA

JSR

ADO

MOVLA

JMP

LDA

MOV

JSR

MOVZL#

JSR

JMP

LDA

MOVL#

JSR

IsZ

JMP

@

3,RETCF

1,@LAST4

1,1-82C

@RETOF

RE TOF

1,1,SZC

@RETOF

3,HC5S3

1p 3-/SNR

OFTSI

3,hCS5

1,3-SNR

OFTSI

343

2,0SIGN

2re/SZ0

3,0SIGN

2,NUMB4

273

3,3

373,/S8ZC

@XILLG

3¢2752C

@XILLG

2,2,82C

@XILLG

tee

2r27SNC

OF TRE

3,DSIGN

3,3-5NR

@XILLG

272,SZ2R

@XILLG

OF TRE

2,O0SI6GN

2@r27SNC

@XILLG

RETOF

@RETOF

.

,

;

;

‘SA Ne Ne ye we Na we Ne Ne Ne Se we Be Na Se Ne te Ne Ne te te Be Re Se Be Ne Be Se we
wa we ne we me
~

OVERFLOW TEST FOR SIGN AND

CPREV*IGI+LAST < LIMIT DX

IS THE LAST RUBBEN OUT ?

OR IS IT TRE FIRST ? YES, FIRST

YES, RUBQOUT

NO, IS LAST A + ?

NO

YES

Is LAST A = ?

NO

YES

AC3:= @

IS DSIGN = 177777

NO

YES, SET FIRST +

AC2:=PREVIOUS (PREV)

PREVa2

PREV*G

PREVx8>=65536 IF

PREV >= 8192

PREVx10>=65540 IF

PREV >= 6554

PREVx1@>=32770 IF

PREV >= 3277

(PREV*LGIFLAST> 32767

(<=32768)+2.4.9>32767 7?

NO, RETURN

YES, TEST += 32768-32769

TEST SIGN

+32768, +32769

-32768, OK RETURN

32769

RETURN

OVERFLOW TEST SIGN

IS IT FIRST SIGN ? YES

NO

PASS RUBOUT/FIRST RETURN

RETURN

RETURN ADDRESS



a564a4

a5645

25646

a5647

25652

Q5651

35652

@5653

45654

95655

85656

85657

@5604a

@5661

95662

45663

@5664

85665

95666

85667

856728

a5671

a5672

05673

a5e74a

@5675

95676

Q5677

Q5798

Q5781

95762

@5703

@5704

@5705

Q57@6

QS787

Q571a

a5711

B5712

Q5713

as7ia

@5715

O5716

O5717

as7ea

a57al

95722

95723

a5724

@5725

95726

@5727

O5734

@5731

»MAIN

856537

126008

246449

1264028

B44435

9065348

A@6526

#894529

206523

aGQ774

ada4ia

@2443@

O20483

200482

BO4436

B42423

@06516

Q80764

a54413

@30413

as44ara

aea4i2

186415

@B2426

116415

aa24a4

112032

Q06477

aa24at

QAees

agag4a

200833

eaadit

g2aeaa

@a542a5

@26777

125182

Ad14ed

125102

Be14eai

830771

151804

226468

agrt4e@2

032766

Q59764

aG14aa

Qb476e4

ae2del

ava4ae

aev477e2

@24756

844075

AG2453

7 CHARACTER@INPUT=ROUTINE

GETSC:

GETS1:

DELSCs

STA

ADC

STA

SUB

STA

JSR

JSR

JMP

JSR

JMP

JSR

JSR

JMP

JMP

JSR

STA

JSR

JMP

3,OXINRT

let

1,@LASTI

iri

1,NUMSC

@XGTCH

@XTRMT

TERMSC

@XOLTE

GETS!

LETEL

OFTSC

DELSC

DELSC

PLASC

@,@LASTI

@XTYPN

GETS1

7

a Se Se ne Ne ta te te we ne we ne
;
:

;

ACL3s177777

+ SET LASTI

AC1Li= @

CLEAR NUMSC

GET CHAR TC AC@

IS IT A TERMINATOR ?

YES

NO = IS IT A DEL CHAR ?

YES

NO = IS IT LEGAL ?

IT'S A LEGAL CHAR, TEST OVERFLOW

FIRST

LAST IS RUBCUT

PLACE LAST IN NUMSC

» STORE NEW CHAR IN LASTL

TYPE NEW CHARACTER

GET NEXT INPUT

; SUBROUTINES USED BY GETSC

LETEL:

LEREL:

H1C4as

H1C335

H1icits

NUMSC3

LASTIL:

OFTSC:

PLASC:

TERMSC3$

TERSCs

STA

LDA

LDA

LOA

SUB

IMP

SUBR

JMP

ACCZs

JSR

JMP

g

42

33

11

&

LASTN

LDA

MOVL

JMP

MOVL

Jue

LDA

MOV

JSR

UMP

LDA

STA

JMP

JSR

uMe

JMP

JSR

LDA

STA

JMP

3,LEREL

2,Hic4ae

3,HiCit

1,h1C33

@,1i-SNR

OLEREL

@r3-eSNR

@LEREL

@r2,SZC

@XILLG

@LEREL

1,@LASTI

1,1-/82C

2,@Lasti

2,NUMSC

2-73

OFTSC

@XCNTR

TERSC

PLASC

1,NUMSC

1,CIGIN

@XINTR .

LEGAL TEST

Is AC@ = 33 ?

YES

NO = IS AC@ = 11 ?

YES

NO = IS ACE >= 48 7?

NO

YES = IT IS A LEGAL CHAR

+ OVERFLOW TEST

IS THE LAST CHAR RUBBED Out ?

OR IS IT THE FIRST ? YES, FIRST

YES, RUROLUT

NUMSC = @ FCR FIRST

Is IT THE FIRST CHAR ?

NO, OVERFLOW

YES, RETURN

+ PLACE LAST CHAR

TERMINATION, TEST OVERFLOW

TERM TS FIRST

LAST IS RUBCUT

STORE LAST ChAR IN NUMSC

MOVE CHAR TC DIGIN

OUTPUT TERM CHAR



| @a8@ MAIN

81

82 + OCTAL“NUMBER*INPUTROUTINE

83

O4 05732 56451 GETOK: STA 3,@XINRT

85 35733 126080 ADC Lei 3 ACLSS177777

86 05734 246586 STA 1,@LAST2

67 05735 1264028 SUB 1, 7 ACIs=

@8 85736 #44585 STA 1,-NUMB2

| 09 85737 O46442 GETO1: JSR @XGTCH +; GET CHAR TO AC@
| 16 25749 Mab44a JSR @XTRMT ; IS IT A TERMINATOR ?

11 35741 009583 UMP TERMOK ; YES

12 85742 006435 JSR @XDLTE 3 NO = IS IT A DEL CHAR ?

13 85743 900774 UMP GETOL 3 YES

14 25744 @84412 JSR LETE2 3: NO = IS IT LEGAL ?

15 @5745 go@4441 JSR CHRA2 3 IT IS A LEGAL DIGIT

16 05746 Ba4445 JSR OFTE2 3 TEST FOR OVERFLOW

17 @5747 G80403 JMP DELOK 3 FIRST

18 95759 pead4ee JMP OELOK 3 LAST I5 RUBOUT

19 05751 604468 JSR PLAOK 7 ADD LAST2 TO NUMB2 * 8=DEC

2@ 85752 924423 DELOK: LDA 1,OKD0IG ; STORE NEW DIGIT IN LAST2

21 95753 @46467 STA 1,@LAST2

22 85754 @@6426 ECHO2: JSR @XTYPN 7; TYPE NEW CHARACTER

r 23 25755 @00762 JMP GETOL 7 GET NEXT CHARACTER
24

e5 7 SUBROUTINES USED 8Y GETOK

26

27 95756 454413 LETE2: STA 3,LERE2 ; LEGAL TEST
28 25757 934413 LDA 3,HeC4O

29 25768 116415 SUB# Br3/SNR 7 IS AC@ = 48 ?

30 Q5761 8020773 JMP ECKO2 3 YES = THE CKAR IS A SPACE

31 85762 @344i1 LDA 3,H2C6@ 3; NO

32 85763 116032 ADCZA @,3,SZC 3; IS ACA >= 62 ?

33 85764 @86412 JSR @XILLG 3 NO = NOT LEGAL
34 95765 034487 LDA 3,H2C7@ 3 YES

35 95766 1162033 ADCZ# @,3,SNC ; IS AC@ < 7@ ?

36 @5747 886487 JSR @XILLG ; NO = NOT LEGAL
37 O577@ 862431 JMP @LERE2 +; YES = IT IS A VALID DIGIT

38 5771 280008 LERE2: @

39

4@ @5772 G@OBG48 H2C4B:s 42

41 85773 O@8260 H2C6R: 62

42 O5774 @8@270 H2C7T@: 72

43° Q95775 @8aeae OKOIG: @

44e 45 @5776 885367 XILLG: ILLEG
No O5777 85335 XDLTE: OELTE

47 86088 985418 XTRMTs TERMT

48 26001 885246 XGTCH: GETCH

49 @6@82 @85357 XTYPN: TYPIN

3@ 96083 485422 XINRT: INRET

51 46084 @85408 KINTR: INTER

52 @6@85 @a54a2 XONTR: ONTER

53

54 @6@¥6 @24765 CHRA2: LDA 1,H2C68
55 96087 111480 MOV are

56 06810 132409 SUB 1re 3 PUT CHAR IN RANGE Q=7
57 86011 @58764 STA 2,Q0K0IG

58 @6@12 ga140¢ JMP a3



@o@13

96014

AOO15

@oO16

26817

Boa28

8621

96822

BOb23

aoe24

86825

G6826

P6927

26830

B6031

06032

06033

06034

26035

26836

06037

G6e4A

Bo@4l

@6842

C6843

26244

86045

26846

ACB47T

96859

06051

86852

oMAIN

@54415

838427

@26425

125102

aé24it

210410

125182

262486

934416

156433

a@6751

210402

ea24a1

gaoaaa

a26411

B30411

151120

151120

151128

1330008

asaaad

221400

QATTT7

BeS4e5

eaeoae

Qb4747

Bb274a

gaa4ae

AG4762

@24773

244075

AG2T32

OFTE2:

REOFes

PLAQK:

OF2CO:

LAST2:

NUMB23

TERMOK:

TEROK?:

STA

LDA

LOA

MOVL

IMP

1sZ

MOVL

JMP

LDA

SUBZa

JSR

18Z

IMP

LDA

LDA

MOV2ZL

MOVZL

MOVZL

ADD

STA

JMP

17777

LASTN

@

JSR

JMP

JMP

JSR

LDA

STA

JMP

3,REQFe =

2,NUMB2

1,@LasTe

i-1,SZC ;
@REDF2 3

RECF2

1,1,82C

@REQF2 3;

3,0F2C0 ;

2r3,SNC ;

@XILLG 3;

REQF2 ;

@REOF2 ;

1,@LAST2

2,NuMB2

are ;

2r2

2,2

1,2 3

2,NUMB2

@,3

.

OFTE2 H

@XONTR ;

TEROK ;

PLAQK ;

1,NUMB2

1,D0IGIN

@XINTR ;

OVERFLOW TEST

+ IS THE LAST DIGIT RUBBED OUT

oR IS IT THE FIRST ?

YES, FIRST

YES, RUBOUT

NO

IS NUMB2 <= 17777 ?

NO ~- OVERFLCw

YES

RETURN

+ PLACE LAST DIGIT

MULTIPLY NUMB2 WITH 8=DEC

ADD LAST DIGIT

TERMINATION, TEST OVERFLOW

TERM IS FIRST

LAST IS RUBOUT

ADD LAST DIGIT TO NUMB2

OUTPUT TERM CHAR

2



@862

06053

2ee54

A6055

Yoe56

6U57

26068

80961

Boeb62

86863

Bo864

Go065

Ao8es&

96067

B6878

O6@071

96072

86073

@oa74

26075

@6076

B6877

960100

@6181

96182

26103

26184

86185

Botab

Bo187

26119

Boelit

@61l2

B6113

36114

@o11s

26116

@6117

26122

@61e21

a6i122

96123

=MAIN

a567340

126888

@46474

1264008

G44473

AdoT2k

BO67T17

ABH47L

@86714

Q82774

g04d4ie

BO844a3t

804435

200403

ABQ4G2

ag4asa

A24423

246455

@06705

aaa7vee

954413

@34413

116415

QO0773

O34411

116432

Q66671

@34467

116033

306666

B@2401

Be0b08

aeaede

200868

Q0026e2

208008

@24775

111608

132498

a5a774

@e1400

3 BINARY@NUMBER@INPUTROUTINE

GETS8I:

GETBL:

DELBI:

ECHO33

STA

ADC

STA

SUB

STA

JSR

JSR

IMP

JSR

IMP

JsR

JSR

JSR

IMP

JMP

Js

LDA

STA

JSR

JMP

3,@XINRT

1,1

1,6LAST3

irl

1,NUMB3

@XGTCH

@XTRMT

TERMBI

@XOLTE

GET81

LETE3

CHRAZ

OFTES

DELBI

DELBI

PLABI

1,B101IG

1,@LAST3

OXTYPN

GETB1

Po

Me Se Se Se re te se ne we ne
Nate

wate

ACL3:=177777

ACLi= §

GET CHAR TO ACB

IS IT A TERMINATOR ?

YES

NGO = IS IT 4 DEL CHAR ?

YES

NO = IS IT LEGAL ?

IT IS A LEGAL DIGIT

TEST FOR OVERFLOW

FIRST

LAST IS RUBOUT

ADD LASTS TO NUMB3 * 2=DEC

STORE NEW DIGIT IN LAST3

TYPE NEW CHARACTER

GET NEXT CHARACTER

7 SUBROUTINES USED BY GETBI

LETE3s

LERE3:

H3C4683

H3C6E3

H3C623

BIOIGs

CHRAZ$

STA

LDA

SUB#

JMP

LDA

ADCZa

JSR

LDA

ACCZ#

- JSR

JMP

@

4@

68

62

g

LDA

MOV

SuB

STA

JMP

3,LERE3

3,H3C4B

@r3,/SNR

ECHO3

3,H3C6@

Or37S52C

@XILLG

3,H3C62

@,3,SNC}

@XILLG

@LERES

1,H3C6a

Ore

te2

2,8IDIG

8,3

.

.

,

:

7

LEGAL TEST

Is AC@ = 48 2?

YES = THE CHAR IS A SPACE

NO

IS AC@ >= 62 ?

NO = NOT LEGAL

YES

IS acu’ < 627

NO = NOT LEGAL

YES

PUT CHAR IN RANGE O=1



Qo124

@6125

96126

96127

361390

26131

ga132

@6133

26134

@6135

@6136

@6137

B6L4e

06141

Q@6142

@6143

g6144

@6145

AO1Ld6

AOL47

Q6159

#6151

@6152

@6153

ao154

@6155

86156

@6157

86169

@e1el

«MAIN

@54415

030425

@26423

125102

aad24ait

A1e41a

125182

882406

a3a4i4

156433

Q86640

@104Ge

Ag2esyar

Qvaeaa

@26487

A30487

151128

1338288

e5o4a4

@01408

OB0177

ae54es

QA80R

ag@4a751

A@2631

A@a4ge

@84764

@24773

@44875

082623

OFTE3:

REOF3:

PLABI?

OF3cQ:

LAST3:s

NUMB33s

TERMBI:

TERBI:

STA

LDA

LDA

MOVL

JMP

1sZ

MOYL

JMP

LOA

SUBZa

JSR

18zZ

JMP

LDA

LDA

MOVZL

ADD

STA

JMP

177

LASTN

JSR

JMP

JMP

JSR

LDA

STA

JMP

3,REOF3 ;

2,NUMB3

1,@LAST3

1,1,SZC ¢

@REOFS 3

REQFS

1,1,-82C

@REOFS

3,CF3CO

2e3-5NC

@XILLG

RECF3

@REQF3 me we sa Se te te
1,@LAST3

2,NUMB3

ere ;

1,2 ;

2-NUMB3

G3

OFTES :

@XONTR 3

TERI :

PLASI H

L,NUMB3 3

1,O0I1GIN

@XINTR ;

OVERFLOW TEST @

+ IS THE LAST DIGIT RUBBED QuT ?
OR IS IT THE FIRST ?

YES, FIRST

YES, RUBOUT

NO

IS NUMB3 <= 177 ?

NO = OVERFLOW

YES

RETURN

~ PLACE LAST OIGIT

MULTIPLY WITH 2=DEC

ADD LAST DIGIT

TERMINATION, TEST OVERFLOW

TERM IS FIRST

LAST IS RUBOUT

ADD LAST DIGIT TO NUMBS

MOVE THE BINARY NUMBER TO DIGIN

OUTPUT TERM CHAR



BG84

Bol62

86163

96164

Zo165

Gb166

46167

060178

@6171

26172

@6173

Q6174

96175

@6176

Q6177

96208

86201

@6202

86203

M6284

86205

86206

86207

B6218

B6211

@6212

86213

Bo214

@6215

96216

66217

@6222

B6221

Ho222

M6223

B6224

96225

@6226

Q6227

262308

96231

86232

@6304

«MAIN

956555

126088

A4E543

126480

A44sas

806543

986543

Aaesst

AGo54e

@OaT774

ee44i2a

804423

200403

ae@e4ae

@a45@5

@42526

086533

A8@764

a5441@

034418

030418

116415

BB24B84

112032

986524

aeedal

4020008

B20@11

agAg4e

QQ0117

826587

125102

801400

125102

Gar4ar

A24504

Q38771

132433

986506

a@1482

086233

agaast

ABA@AD

* TEXT@INPUT=ROUTINE

GETTX:

GETTL:

DELTX:

STA

ADC

STA

SUB

STA

JSR

JSR

JMP

JSR

JMP

JSR

JSR

JMP

JMP

JSR

STA

JSR

JMP

3,@YINRT

1,1

1,@LASTS

iri

1,TXCOU

@YGTCH

@YTRMT

TERMXT

@YDLTE

GETT1

LETES

OFTTX

DELTX

DELTX

PLATX

@,@LASTS

@YTYPN

GETT1

7

a

Ne Se SO Me Ne Se te se te oe
7

3

ACLsS=177777

AC13=

GET CHAR TO ACB

Is IT A TERMINATOR ?

YES

NQ = IS IT A DEL CHAR ?

YES

NO = IS IT LEGAL ?

TEST FOR OVERFLOW

FIRST

LAST IS RUBOUT

STORE LASTS IN TEXTBUFFER

3 STORE NEW CHAR IN LASTS

TYPE NEW CHAR

GET NEXT CHARACTER

» SUBROUTINES USED BY GETTX

LETES:

LERES:

HSCI1:

HOC4G:

HSC79:

OFTTX:

TEXIAS

TEXIN:

TEXENS

STA

LDA

LDA

SUBH

IMP

ADCZ#

JSR

gMp

@

il

48

117

LDA

MOVL
JMP

MOVL

JMP

LDA

LDA

SUBZ4

JSR

JMP

att

eBLK 51

@

3,LERES

3,HS5SC1i1

2,HSC4@

@r3,S5NR

@LERES

@,2,5ZC

eYILLG

@LERES

1,@LASTS

1,1/S2C

Qr3

1,1,-S2C

1,3

1,TXCOU

2,KSC79

1,2-SNC

@YILLG

273

?

_

LEGAL TEST

Ts AC@ = 11 ?

YES

NO = IS AC@ >= 48 ?

NO = THE CHAR IS NOT LEGAL

YES

TEXTBUFFER LENGTH=1, OKTAL

QVERFLOW TEST

Is THE LAST CHAR RUBBED OUT ?

OR IS IT TRE FIRST ? YES. FIRST

“

YES, RUBOUT

NO

IS TXCOU <= 79@0EC

NO = OVERFLOW

YES, RETURN

ADDRESS OF TEXTAUFFER

TEXTBUFFER 82 BYTES + CR,LF

END OF TEXTBUFFER: NUL CHAR



26385

96306

06387

M6318

@63i1

fo3le

26313

M6314

G6315

6316

@6317

06320

06321

Q6322

96323

96324

96325

96326

86327

86330

86331

#6332

06333

B6334

86335

06336

@6337

26340

@6341

86342

@6343

B6344

Q6345

26346

QO347

96359

86351

@6352

86353

86354

@6355

06356

Q6357

06368

Go361

@6362

86363

@6364

86365

@6366

06367

G637A

MAIN

a54det

@26421

ALG422

A39424

151213

AQ0483

B44d45

e82e4ie

A39413

125320

147830

O39411

151228

634710

1734208

845377

@@24e1

AGaCoo

@@54e25

@00609

90000a

@a5246

285410

865335

@85357

@85367

Ae5422

aa540a

ae@5402

A@s6s6

@a2776

a204a2

24748

G24763

125213

AeB4ai17

M20443

101320

@3a755

113098

@1a7S4

a@4413

AO4415

@34435

824418

125408

Ba44it

030646

@59875

a62752

@84413

@Qa77T4

STA

LDA

IsZz

LDA

MOVRA

JMP

STA

IMP

LDA

MCVZS

ADD

LDA

MOVZR

LOA

ADD

STA

JMP

@

LASTN

@

@

GETCH

TERMT

DELTE

TYPIN

ILLEG

INRET

INTER

ONTER

JSR

JMP

JMP

JSR

LDA

MOVRA

JMp

LOA

vOVZS

LDA

ADD

18Z

JSR

JSR

LDA

JSR

INC

JSR

LDA

STA

UMP

JSR

JMP

3,REPLS

1,@LASTS

TxcouU

2,TXCGu

ree ShC

STCTX

1,CHAKA

@REPLS

2,CHAHA

1,1

2,1

are TXcou

272

3,TEXIA

32

Leele2
@REPLS

OFTTX

@YGNTR

TERTX

PLATX

1,7XcCOU

lear SNC

NBEVEN

@,R5C15

a,@

2, CHAHA

are

TxXcau

couol

STABU

2,HSCi2

coudl

1-1

STABU

2,TEXIA

2,CIGIN

eYINTR

TXEND

outs

.

’

;

wee

Se SO Se se Ne te te te

PLACE LAST CHAR

LASTS To CHAHA OR

LASTS + ChAHA TO BUFFER

INCREMENT CHARACTER=COUNTER

Is TXCOU EVEN 7?

YES

NO = MOVE LASTS TO CHAHA

CHAHA IS CHAR HALF BUFFER

ACL = "LASTS,CHAHA"

CALCULATE ADRESS OF BUFFEREND+1

ACas= TEXIN+TXCOUs2]

STORE LAST TWO CHAR INTO BUFFEREND+1

THE CHAR BEFORE LASTS

TEXT COUNTER AYTE ADDRESS

TERMINATION, TEST OVERFLOW

TERM IS FIRST

LAST IS RUBCUT

PLACE THE CHAR BEFORE TERM CHAR

IN LASTS

Is TXCOU EVEN ?

YES
NO

AC2 = "CR,CRKAR"

INCREMENT CHAR COUNT FOR CR

STORE AC2 INTO BUFFER

AC2 = " @rLF"

INCREMENT BUFF ADDR FOR Q@eLF

STORE aC2 INTO BUFFER

ADORESS OF TEXTBUFFER

QuUTPUT TERM CHAR

STORE LF,CR,u,@

TERMINATE



@286

96371

a6372

26373

BO374

96375

96376

Q6377

QO408

O6401

Q64B2

B6403

a64a4

B6405

B6406

Q6487

B6418

B6411

B6412

G6413

G6414

M6415

#6416

oMAIN

g2474@

1252290

aé14aa

a544a5

434635

137290

@S1777

aag24gat

Q42G08

O54411

230413

@24765

125408

G84766

125408

152408

@64763

BB24e1

200808

889815

aeoei2

8052815

CaUunI:

STAS8U3

RETS:

TXENDS:

TXNDR?

HSC1Ss

H5C123

ALFCRS:

LDA

MOVZR

JMP

STA

LDA

ADD

STA

JMP

STA

LDA

JSR

INC

JSR

Inc

SUB

JSR

JMP

15

le

5815

1,TXcOU

irl

8,3

3,RETS

3,TEXIA

1,3

arynied

@RETS

3,TXNOR

2,HLFCR

couol

tel

STABYU

tri

ere

STABU

@TXNOR

‘ ay _
DIVIDE TXCCU WITH 2

CALCULATE ADRESS OF BUFFEREND

STORE AC2 INTO BUFFER

AC2 = "LF,CRTM

STORE AC2 INTO BUFFER

AC2:= @

STORE "@,@" INTO BUFFER



Q6417

B6420

B6421

86422

B64e3

B6424

@6425

A6426

Q@6427

26433

96431

86432

96433

Q6A34

Q@6435

06436

26437

a644e

Q@G444

@odhe2

Q6443

Bo4a4

@6445

QO446

Q6447

MAIN

@54522

Q34504

@545@85

176520

agaute

a54s15

34500

954500

A34475

286405

AS4S18

A34473

e54473

@34471

BS4472

e54472

176488

asaa7t

@saa7h

ASGaTL

AS44T7TL

2345@1

256477

@06126

BB2472

7SETPX:

rEHALTS

ENTP@s

ENTPLs

ENTP2s

ENTCCs

sTESTLOCP ROUTINE

7CALL = SETPX ;SETP@,SETP1,SETP2

; PROGRAM LOOP
: EHALT ;ERPOR HALT RCUTINE

; LocP 7CYCLE LOOP ROUTINE

; tNEXT TEST CYCLE

7IORST AND SET #4 OF LOOPS IN

3;FIRST CYCLUS ERROR CYCLUS IF SWITCH 2

3SETP2 12018 10!1

sSETP1 1841 18:2

rSETP2 1042 1012

IF NOT FIRST LOOP WITH ERROR IN A CYCLE:

00 NOTHING, LOOP

IF FIRST LOOP WITH ERROR IN A CYCLE:

PRINT AC@, ACi, AC2 CNOT ON DIS) AND ;

PRINT PC XXXXXX IF NCT SWITCH 14 CINHIBIT PRINT)
IF FIRST LOOP WITH ERROR AT ALL:

HALT IN EACH ERROR WITH AC3=PC

OTHER ACS RELEVANT INFO,

vELSE DO NOTHING, LOOP

3I1F CYCLE NOT FINISHED (# OF LOOP NOT FINISHED):

IF NO ERRORS AT ALL UNTIL NOW?

IORST, LOOP

IF ERROR AND SWITCH @ = @

PRINT FAILURE RATE OF LAST CYCLE IF

SWITCH 11 = 1 AND SWITCH 14 = @

PROCEED TO NEXT TEST CYCLE

ELSE: ICRST, LOOP

IF CYCLE FINISHED:

IF NO ERRORS AT ALL:

PROCEED TO NEXT TEST CYCLE

PRINT FAILURE RATE OF LAST CYCLE IF

SWITCH 11 = 1 AND SWITCH 10 = @

IF SWITCH @ = B:

PROCEED TO NEXT TEST CYCLE

Se se we se ve ve

ELSE:4 Ne Ne Na we te We ee Ne we Sa se we Ne ve; ELSE: IORST, LOOP.
STA 3,LQOPR ;INITIALIZE EACH TEST

LDA 3, ITRPL

STA 3, 1TRAG

SUBZL 373 zACZS= 1

JMP ENTCO e
STA 3,L0OPR

LDA 3,1TRP2

STA 3,ITRAG

LDA 3,ITRPL

JMP ENTCO

STA 3,LCOPR

LDA 3,ITRP2

STA 3,ITRAG

LDA 3,1TRP2

STA 3,1TR

STA 3,ITRCT

SUB 373 ;ACZI= OB

STA 3,EFLAG ;SET FIRST ERROR FLAG = @

STA 3rERRCT ;SET ERROR COUNT = @

STA 3,ERBCT ;SET ERROR BUFFER COUNT = @

STA 3,EB8FLG ;SET FIRST ERROR FLAG BUFFER = @

LDA 3,SETSW ;SET PRINT INFIBIT ON SW 18

STA 3,6€1STAC 3IN FUNCTION

LPRST 31/0 RESET

JMP @LCOPR ;LOQP ITERATE RETURN



. | 888 MAIN

61

@2 P6452 654465 CYCLE: STA 3,RETUR ;END OF TEST ITERATION ROUTINE
@3 645! 050465 STA 2,CSAv2
@4 P6452 44465 STA 1,CSAV1 ;SAVE THE ACS
05 06453 049465 STA 2,CSAVE
O6 26454 929457 LDA @,ERBCT ;ADD BUFFER COUNT
@7 06455 924455 LDA 1,ERRCT ;TO ERROR COUNT

C& C6456 3107888 ADD Bri

09 @6457 944453 STA 1,ERRCT

10 96460 20454 LDA @,EBFLG ;MOVE FIRST FLAG

11 06461 a4dg4a5a STA @,EFLAG ;RUFFER TO FLAG
12 86462 14446 bSz ITRCT

13 06463 900416 IMP CYCTS ;NOT N TIMES ITERATED, LOOP
14 06464 930445 LDA 2,EFLAG ;CYCLUS FINISKED
15 06465 151695 "OV 2r2/SNR ZERRORS AT ALL ?

16 06466 989432 aMp NOEX 7NO ERRORS
17 @6467 904457 JSR FRATE ;YES, PRINT FAILURE RATE
18 86470 102400 SUB 0,2

19 96471 G4gaat STA @,ERRCT ;RESET ERROR COUNT
20 96472 934434 LDA 3, 1TRAG

21 06473 a54434 STA 3,1TR
22 @6474 a54434 STA 3,ITRCT

@ 23 26475 006073 CRESK ;READS 2 ROUTINE
24 Q6476 151112 MOVL# 2,2,SZC ¢SWITCH @ ?
25 6477 Geaut2 IMP CYMOR ;(1) = LOOP IN ERROR
26 86582 geo42— IMP NOEX 7(@) = PROCEED TO NEXT TEST
27

28 86581 234430 CYCTS: LDA 3,EFLAG ;LOOP FINISHED
29 86582 175085 MOV 3,3,SNR ;ERRORS UNTIL NOW ?
32 96583 20406 JMep CYMOR NO, LOOP
31 96504 006073 CRESW TYES, READS 2 ROUTINE
32 96505 151112 MOVLA 2,2,SZC ;SWITCH @ 7

33 90586 O8a4a3 JMe CYMOR ;(1) = LOOP IN ERROR
34 g6587 @04437 JSR FRATE PRINT FAILURE RATE
35 a6519 oeaata IMP NOEX ;(@)=2PROCEED To NEXT TEST
36

37 6511 G¥6126 CYMOR: LPRST 71/0 RESET
38 6512 1764gG0 SUB 3,3 FAC33=0
39 96513 a54429 STA 3,ERBCT ;RESET ERROR BUFFER COUNTER
40 06514 a2a4z4 LDA @,CSAVe
41 06515 a24422 LDA 1,CSAVI
42 96516 a30420 LDA 2,CSAV2 ;RESTORE AC'S

43 06517 oB2422 JMP @LCOPR ;LOOP MORE

44

@ AS 86529 @20423 NOEX: LoA @,CSAV@ ;EXIT TO NEXT TEST
46 6521 824416 LDA 1,CSAV1
47 @6522 g3e414 LDA 2,CSAV2 ;RESTORE AC'S

48 96523 a@2412 JMe @RETUR PROCEED TO NEXT TEST
49

5@ ge524 gagei2 ITRP1: 12 31011 LOOP CONSTANT
51 @6525 ga@a144 ITRP2: 144 7i@!2 LOOP CONSTANT
52 @6526 gagaaa ITRAG: @ :# OF LOOP IF ERROR
53 96527 Quaeae ITR: @ :# OF LOOP IN CYCLUS ACTUAL
Sq 06530 G82e8 ITRCT: @ ;LOCP COUNTER
55 06531 000000 EFLAG: @ TFIRST ERROR FLAG FOR ALL CYCLES
56@ @6532 ABAeOu ERRCT: @ ;ERROR COUNTER
57 86533 O8A08 ERBCT: @ ;ERROR BUFFER COUNTER
58 06534 9oaeR0 EBFLG: 2 ;FIRST ERROR FLAG BUFFER
59 00535 OG2000 RETUR: @

6@ 86536 98@42EGa CSAV2: g

61 96537 HeBe@d CSAVI: é

62 86544 A9G280 CSAVE?: @

63 20541 #20280 LOOPR: @

64 96542 G0G1a ERHSH: 12 :SWITCH 12



39

4

41
42

43

44

45

46

47

48

@a89

26543

@o544

@6545

6546

@6547

2655@

ge551

86552

@6553

96554

26555

46556

@6557

@6568

B6561

86562

06563

96564

@6565

96566

@6567

46578

@6571

@6572

26573

@6574

@6575

@6576

Q6577

G6680

ao6et

a6682

G66u3

86604

26605

96606

86607

M6619

A6eil

Heel2

@6613

96614

26615

26616

Boo17

06629

@6621

@o622

M6623

Bo624

Bo625

Bb626

«MAIN

AaB437

20a574

@86273

a54432

AQeETS

A24433

133414

a42426

M244st

133415

@BB420

220423

B66841

@24752

@39744

226866

@30744

O34744

1724628

806870

206053

@06057

G2a4ii

Q06845

M86e41

Ad6@47

226048

204743

2@24at

ACBSER

00048

@20245

avae4a

200820

@41581

2044628

O41501

QG4461

A415a1

@@6462

g59ea1e

@20183

Qd8200

841528

PeBR4e

@S4715

@34711

175¢a5

eea4ad

Q19797

002714

AB2T7AT

18Zo0T:

ISTAC:

SETSws

FRATE:

NORATS

FRATR$

CH4Gs

PCENT:

INHS#3

FRASWS

MHEADS

DHEAD:

ERROR:

ERRETs

B2OUT

SETAC

CRESW

STA

CRESw

LOA

AND#

JMP

LDA

AND#

JMP

LDA

CCHAR

LDA

LDA

MULTI

LDA

LDA

SUB

DIVID

CTDEC

CODEC

LOA

coouT

CCHAR

CDATT

CMESS

MCRLF

JMP

@

4Q

24s

4g

28

o TXT

«TXT

STA

LDA

mov

MP

18Z

ime

aMP

3,FRATR

1,INHSW

1peeSZR

@FRATR

1,FRASW

t,2rSNR

NORAT

@,CH4e@

1,ERRCT

2,1TRP2

2,1TR

3,ITRCT

302

B,PCENT

@FRATR

LACQ<1L2>ACL<L1>AC2<15><12>PC<4G>!}

{PC<4e@>}

3,/RETUR

3,ERRCT

3,3,5NR

ERROL

ERECT

@RETUR

@RETUR

3FOR PRINT INHIBIT ROUTINE

PPRINT FAILURE RATE

3I1F SWITCH 1@ = @

3AND SWITCH 11 = 1

pINKIBIT PRINTOUT

;PRINT CRLF CRLY

zAC1*AC2

sACas=# OF LOCPS TILL NOW

sACH,ACI/AC2!

7PRINT VALUE

yEXAMPLES 89%

pVALUESERRCT*10@/ (ITReITRCT)

sPRINT CRLF wITH MESS TO WATT

sFOR DEVICE READY BEFORE NEXT ICRST.

;SWITCH 16

;SwWITCh 11

;"PC<ag>"

FERROR SUBROUTINE

;FIRST ERROR LOOP ?

;COUNT BUFFER ERROR COUNTER

sEXTT

pEXIT IF SKIP

pTACE<LLP>ACI<11>Al



|

Ct

a2

83

aq

a5

V6

a7

a8

aq

1a

14

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

32

33

3A

35

36

37

38

39

4g

ay

42

43

4a

45

46

47

48

49

Sa

51

52

53

54

55

56

57

58

59

oo

1

aB9@

26627

40632

86631

@663a

20633

Meas

96635

06636

26637

G6644

96641

M6642

Q0643

Bo644

Q6645

A6646

Q6647

@6658

06651

86652

06653

86654

86655

06656

@6657

20668

G6661

Q6662

26663

Q6664

866605

86666

80667

86678

Bo671

B6672

86673

86674

@6675

B6676

@0677

Go7ee

BoTe1

go7d2

867283

Bo724

86785

B67#6

26707

96718

@6711

M6712

@6713

Ao714

@6715

G6716

C6717

@o72a

eMAIN

B4A71i1

44787

ASAaTaS

Ad6€73

824758

133414

e464s5

C66843

C24781

6d6ese2

824676

2d6@S2

@24673

@46852

@a6843

206848

ad66a5

006046

Q86044

A06616

20662

126008

10782920

006852

@26856

086663

020658

141805

Q2A4G6

@B6847

220653

924651

230647

AeaT3s4

6062508

126008

64464)

006873

834645

157404

BEA4R7T

034635

137¢00

O3n034

24634

820634

@63277

#29632

824630

239626

@89713

A2R617

1¢1@@5

@va7ss

020623

@24621

930617

ABATAY

ERROL:

ERRO2?

ERRNH3

ERRO3:

STA

STA

STA

CRESW

LOA

AND#

JMP

CCRLF

LOA

cTocT

LOA

cTocT

LDA

cTocT

CCRLF

CMESS

MREAD

COICL

corse

DHEAD

LBA

Acc

ADD

crocT

cpoctT

JSR

LDA

MOV

JMP

COATT

LCA

LOA

LDA

JUMP

CHAAT

ADC

STA

CRESW

LDA

AND

JMP

LDA

ADD

LDA

LDA

LDA

KALT

LDA

LDA

LDA

IMP

LDA

MOY

JMP

LDA

LDA

LOA

JMP

@,CSAV@

1,CSAVL

2,CSAV2

1,INHSW

1,2,/SZR

ERRO3

1,CSAVZ

1,CSAV1

1,CSAV2

@,RETUR

tel

@,1

@IBZzoT

@,EFLAG

@,@,SNR

ERRO2

@,CSAV@

1,CSAV1

2,CSAV2

ERRET

1,1

1,E8FLG

3,ERHSW

2/3,/5ZR

ERRNH

3,RETUR

13

2,CSave

1,CSAV1

@,CSAVG

@,CSAV@

1,CSavi

2,CSAve

ERRET

@rEFLAG

@y@rShR

ERRO?

a,CSAVE

1,CSAVL

2,CSAv2

ERRET

sFISST ERROR LOOP !

7CIN FIRST CYCLUS

7OR ERROR CYCLUS)

sREADS 2 ROUTINE

7SWITCH 12

pINHIBIT PRINTOUT

7PRINT AC'S GNLY AT TTY, LPT

7PRINT CARRIAGE

;PRINT HEADER

PRINT PC OF ERROR
;WAIT FOR LPT/TTY BEFORE NEXT IORST

7FIRST ERROR LOOP AT ALL

sRESTORE ACS

;FIRST ERROR LOOP AT ALL! HALT

pAC1S=2177777

;SET FIRST ERRGR BUFFER FLAG

;READS 2 ROUTINE

7SW 12 7?

7NO HALT

;ERROR, AC3=PC OF ERROR

sQPERATOR=SET SWITCHES!

7NO PRINTING

sFIRST ERROR LOOP AT ALL



@291

@6721

@6722

@6723

@6724

86725

@6726

@6727

@6730

@6731

86732

86733

Q6734

96735

@6736

Q6737

B6T4@

O6741

B6742

G6743

GOTH

@6745

Q6746

Q6747

Q675@8

96751

@6752

26753

26754

86755

26756

26757

96768

96761

as44ie2

@184it

025408

Q@60417

B4A4a7

123400

122415

010403

820493

@d24at

geaaao

089082

@54407

19406

625480

066417

107415

a1gage

ag24e1

adagee

@54413

@1@4te

a25488

O46873

634418

157480

167808

BOW417

106415

@1Aaee

ag@24el

ACACAE

Aeagad

XSTAA:

SDEV1s

RXASTS

SXAST3

XSTANE

SDEV2:

RXNST?

XSTAWS

SDEV3s

RXwST?

SMASK?

3GET ARGUMENT STATUS

sAND CHECK THAT ALL OF

;THE @ITS ARE PRESENT IN THE ACTUAL STATUS

PRETURN+2 IF RITS ARE PRESENT, OTHERWISE +1

JEXIT wITH ACLSEXPECTED, AC@=ACTUAL STATUS

7CALL STATA

; ARG

STA 3,RXAST

IsZ RXAST

LDA 1-8-3 sACLSEXPECTED BITS

OIA @,DEV

STA @,SXAST ;SAVE ACB

AND 1,2

SUBA 1,@,SNR

18Z RXAST 70K

LDA @,SXAST ;RESTORE STATUS

JMP @RXAST

&

@

#GET ARGUMENT STATUS
7AND CHECK THAT NONE OF

3THE BITS ARE PRESENT IN ACTUAL STATUS

PRETURN +1 IF BITS PRESENT, OTHERWISE +2

PEXIT WITH ACISNON@EXPECTED, ACGSACTUAL STATUS

CALL STATN

; ARG

STA 3/RXNST

1sz RXNST

LDA 1,263 pACL=SNONEXPECTED STATUS

OIA @,DEV sACQ=ACTUAL STATUS

AND# @,1,/SNR

I8Z RXNST 70K

JMP @RXNST

a

rCOMBINE ARGUMENT STATUS WITH (SWITCH STATUS

?MASK) AND CHECK WHOLE AGAINST ACTUAL,

;RETURN+2 IF STATUS MATCH, +1 OTHERWISE

EXIT WITH ACISEXPECTED STATUS, AC@=ACTUAL

CALL STATW

Ne Na te ARG

STA 3,RXWST

Isz RXwWST

LDA 1,@-3

CRESW sREADS 2 ROUTINE

LOA 3,S5MASK ;MASK FOR SWITCH REGISTER

AND 2r3

aod 3ri sACL=EXP STATUS
CIA @,DEV sACASACTUAL STATUS

SUB @ri¢SNR

18Z RXwWST 70K

JMP ORXAST

4

2Aagaez ;CHANGE MASK TC ONES FOR

;THOSE BITS TC USE FROM SW,



2892

26762

26763

Q6764

86765

Q6766

Q6767

@6778

@6771

Q6772

86773

Q6774

Q6775

96776

Q6777

a7e0¢8

@7201

97002

0729483

@70a4

07205

87206

Q72a7

@70198

@7a11

@7e12

@7913

@7@14

@7015

Q7216

Q7017

27020

a@7eeal

Q@7@22

a7923

Q7824

oMAIN

OS4414 XSTAP:

@19413

Bia4diea

R25408

@314e@1

147400

860417 SDEVG:

115698

157480

136415

010482

BG2401

@82@4B RXPSTs

G544a7 XSTAS:

@18486

825408

@60417 SDEVS:

107444

aiauqee

222481

822088 RXSST3s

B544S4 XLORES

@26846

Q06043

@2445i

152528

146480

@06856

Q46052

O6ee44

@27874

a@6a40

A87e70

Md6847

QG6437

sGET ARGUMENT STATUS AND ARGUMENT MASK

zAND CHECK FOR EQUALITY AGAINST ACTUAL,

sEXCEPT THOSE BIT, WHERE MASK BIT ARE NULL.

FRETURN +3 IF STATUS MATCH, OTHERWISE +2,

sEXIT wITH Ace

CALL

we Ne se te
STA

Isz

18Z

LDA

LDA

AND

DIA

MOV

AND

SUB#

18Z

JMP

@

STATP

ARG

MASK

3-RXPST

RXPST

RXPST

1,873

271-3

2rl

@,CEV

Or3

2r3

1,/3,/SNR

RXPST

@RXPST

ACTUAL, AC1 = EXPECTED, AC2

zACLSsEXPECTED PART

7AC23=MASK

FACAS=ACTUAL STATUS

FACZS=ACTUAL STATUS FOR MASK

70K

7GET ARGUMENT STATUS

sAND CHECK THAT SOME OF

7THE BITS ARE PRESENT IN THE ACTUAL STATUS

sRETURN+2 IF RITS ARE PRESENT, OTHERWISE +1

sEXIT WITH ACISEXPECTED, AC@=ACTUAL STATUS

CALL

?

STA

Isz

LDA

CIA

AND#

I8Z

JMP

@

STATS

ARG

3,-RXSST

RXSST

1,2,/3
B,CEYV

@,1,S2ZR

RXSST

@RXSST

sACLSSEXPECTED STATUS

sACASSACTUAL STATUS

70K

sROUTINE LOOP REPORT

STA

cDICL

CCRLF

LOA

SUBZL

SUB

COOCT

cTocT

COISP

MLORE

CMESS

MLORE

COATT

JSR

3,/RPASS

Pass

@RPASS

7AC22=1
;SUBTRACT 31 FROM JSR ADDR

7PRINT ADDR

7XXXXXX LOOP#ADDR

7RETURN TO START LOOP



35

36

37

38

39

4a

AL
42

43

44

45

46

47

48

49

58

a7025

O7026

27627

07030

07831

87032

@7433

Q7034

07835

97036

Q7837

a7e4e

a7e41

87842

87843

27044

O7845

07046

O7047

O785a

@7asi

87052

@7253

a7@es4

87055

67056

87057

a726a

G7061

Q7862

B7TB63

B7264

@7¢65

@7866

@7867

Q727G

27971

Q7972

O7@7T3

@7reTa

@7875

MAIN

AaS44se

@14432

@22434

@2a431

@40427

OG6046

Q06843

86040

805287

918424

B24423

QW6053

006057

026844

Q872854

QQ6G04@8

ae705a

QB6047

a@e4ni4

a2a@so

449528

851523

O828e8

@20056

240520

951523

Gueegaa

AUBRBO

ABA012

@8O080

OvOCR0

BW7202

963277

Q@26122

aeadat

B4eaue

@47517

826520

Q421a81

851184

Begeeaa

XPASS:

MPASS?

DPASS:

+ROUTINE TC HANDLE PaSS @

sCORRECT PASSC TO YOUR CHOICE OF # OF RUNS BETWEEN

sEACH PASS MESSAGE (2 MINUTES INTERVAL IS CONVIENTIENT).

sCORRECT TEXT MPASS, DPASS ACCORDINGLY.

pINITIALIZE WHEN PROGRAM STARTED/RESTARTEDS

PASSN TC @

PASSB TG # OF RUNS RETWEEN MESS = PASSC

CALLye sa Ne se
STA

DSZz

uMP

LDA

STA

CDICL

CCRLF

CMESS

MxX2SP

1SZ

LDA

CTDEC

CODEC

CDISP

OPASS

CMESS

MPASS

CDATT

JMP

«TXT

eT XT

: CPASS

RETURN

3,RPASS

Passe

@RPASS

@,PASSC

@,PASSB

PASSN

1,PASSN

@RPASS

4. PASS!

$. PASS!

;RUN COUNT DOWN

7NO MESSAGE

sINITIALIZE RUN COUNT

;WRITE PASS MESSAGE

;COUNT PASS #

;RETURN

FPASS@ADMINISTRATOR CONSTANTS AND COUNTERS CHAS TO BE SET BE-

7FORE START OF TESTEXECUTION).

PASSB3

PASSC?:

PASSNS

RPASS?

TROTA:

TROHC:

TROLC:

TRORCS

MLOREs

1a.
@

@

TROTB

HALT

CLORE

JMP

eTXT '
.

oti

LOOF*ADDR!

;COUNTER FOR # OF RUNS BETWEEN PASS MESS

7# OF RUNS BETWEEN PASS MESS

7# OF PASS COUNTER

7RETURN ADDR

sPOINTER TO TABLE FOR BREAKPOINT

;TROUBLE HALT COMMAND

7 TROUBLE LOOP REPORT COMMAND

7TROUBLE RESET COMMAND

7" LCOCP=ADDR"



|

Q1

@2

a3

Q4

a5

a6
07

a8

a9

18

ii

i2

13

14

15

16

17

18

19

2a

21

22

23

24

25

26

27

28

29

3a

31

32

33
34

35

36

37

38

39

40

41
42

43

44

45

46

47

48

49

5a

51

52

53

54

55

56

57

58

59

oe

ol

@294

@7276

@72877

@710@

@7161

@7102

@7103

@7104

07185

Q71H6

47107

@7112

Q7111

a7iie

07113

O7114

O7115

@7116

@7117

87128

67121

@7122

@7123

@7124

a7i1es

97126

a7ie7

@7134a

@7131

97132

07133

Q7134

07135

»MAIN

165808

806872

@36764

254023

@24763

832023

151815

988427

@450a0

@We774

165400

966872

@36752

854923

®24752

832823

151815

880415

845200

@ea774

165288

@86e72

@36742

954823

B2a74at

932023

151815

ABAGAs

G450ae

G6A774

ae24at

G@e474e

FROUTINES TC HELP LOCATING THE LOOP WKICH MAY DESTROY THE
*RUNNING PROGRAM,

FALL LOOPS SHOULD START THIS WAY:

pARS JMP ett 7FOR PROGRAM TROUBLESHOOTING,

MCV art sINITIALIZE LOOP CONE

SETPI ;SETUP 1,14,1@@ LOOPS

THIS GIVES 3 POSSIBILITIES FOR CHANGING THE JMP ,+1 TO MORE

SUITABLE CONTENT IN CASE OF TROUBLES:

Az MANUAL INSERT JMP @RTEST FROM LAST LOOP AXX. THE PROGRAM

THEN RUNS THE FIRST LOQPS UNTILL THIS COMMAND IS SEEN,
FOLLCWED BY PASS MESSAGE AFTER N RUNS, THE BREAKPOINT

IS uP TQ YOU.

START PROGRAM IN SA 2214 WHICH CHANGES THE JMP ,+1 TO HALT

BUT ONLY IN THE BREAKPOINTS CHOCSEN BY THE PROGRAMMER

IN THE FOLLOWING TABLE, THE PROGRAM THEN RUNS FROM

BREAKPOINT TO BREAKPOINT IF CONTINUE IS DEPRESSED.

Cz START PROGRAM IN SA 2216 WHICH CHANGES THE JMP ,+1 TO CLORE,

A ROUTINE, CALL LOOP REPORT, WHICH PRINTS THE PC EACH TIME

THE BREAKPOINTS CHOOSEN BY THE PROGRAMMER IN

FOLLOWING TABLE IS PASSED,

O: STARTING PROGRAM IN SA 2229 WILL RESET ALL BREAKPOINTS

MENTIONED IN THE TABLE TO JMP +1.te Ne Ne te te te te Ne Na Ne Se Se Se Ne Se Ne te oe
ao ry

7TROUBLE HALT
TROHAs MOV 3,1

CSAMS 7START ADDR MESSAGE

LDA 3,¢@TROTA

STA 3,1D0X3 -INIT TABLEPOINTER

LDA 1,TROHC HALT COMMAND
TROHL: LDA 2,@IDX3 -

MOVE 2-2,SNR END OF TABLE ?

JP TROEN 7YES- RETURN

STA 1,@r2 7STORE HALT IN LOOP START

JMP TROAL zAGAIN

#TROUBLE LOOP REPORT
TROLO: Moy 3,1

CSAMS sSTART ADDR MESSAGE

LOA 3,e@TROTA

STA 3,10X3 sINIT TABLEPOINTER

LDA 1,TROLC ;LOQP REPORT COMMAND

TROLL: LDA 2,@IDX3 |
MOV# 2,2,SNR ;END OF TABLE ?

JMP TROEN 7YES» RETURN

STA 1,@r2 7STORE CLORE IN LOOP START

JmMP TROLL AGAIN

7TROURLE RESET

TRORE: Moy 3r1

CSAMS 7START ADDR MESSAGE

LDA 3,@TRCTA

STA 3,IDX3 ;INIT TABLEPOINTER

LOA 1,TRORC ;JMP .+1 COMMAND
TRORL: LDA 2,@1DK3

move 2,2,SNR ;END OF TABLE ?

UMP TROEN 7YES, RETURN

STA 1,@r2 7STORE JMP «+1 IN LOOP START

JMP TRORL AGAIN

TROEN: JMP 6,41

SwISa 7RESTART MAIN PROGRAM



eg95

87136

@7137

Q714e

Q7141

a71ide

97143

97144

Q@7145

@7146

@T147

@7158

@7151

a7ise

@7153

@7154

@7155

87156

@7157

@7164@

O7161

@7162

7163

@7164

@7165

@7166

@7167

@717@

O7171

O7T172

A O7173

@7174

Q7175

@7176

@7177

a72u0

aTewi

B7202

a7203

1652800

Bb6272

Beaday

268516

165498

Qu6a72

@4443

Q06472

#00513

165008

B0b272

@B4436

Q86465

B@6477

abeeaa

@46463

006463

286463

Qa0gaa

Q06462

aaAaae

BeaSt2

165808

Aboe72

BO44et

#06452

@06465

A2a4ss

B42455

BG6451

8005200

165888

O06e72

102448

a4as4aa

AGA47TS

ag72a2

AOAEBO

+ DIAGNOSTIC= ANO EXERCISERPROGRAM

7 STARTROUTINES

STARLS

STAR2:

STARS:

STAR4:

STA4AS

RESTR?:

TROTBSs

MOV

CSAMS

JSk

JMP

vcy

CSAMS

JSR

JSR

JMP

“cy

CSAMS

JSR

JSR

JSR

g

JSR

JSR

JSR

@

JSR

@

JMP

MoV

CSAMS

JSR

JSR

JSR

LDA

STA

JSR

uMP

MoV

CSAMS

SuBO

STA

JMP

INIA

ASK@

Bel

INIB

@TYINI

ASKS

3,1

INIB

eTYINI

@LYDIA

@eNcaPT

@NOPIN

@NGPRP

@NOROP

GUEFI+1

3,1

INIB

eTYINI

e@TBASK

@,REMRK

@,@NODRE

@NCTOI

QUEFT

3-1

Q,e

@,PASCO

QUEFI

:MOVE STARTADDRESS FROM ACS TO ACI

7TYPE START*ADDRESS

sINITIALIZE PROGRAM

7GO TO QUESTICNMANEGER

3;TYPE START*ADORESS

sINITIALIZE PROGRAM

sINITIALIZE CONSTANTS

sTYPE START*ADDRESS

pINITIALIZE PROGRAM

sINITIALIZE CONSTANTS

7RETURN .t2

sMASKROUT TESTS EXCEPT DIAGNOSTICTESTS

pWITHOUT GCPERATOR@INVOLVEMENT

sMASK=OUT TESTS wITH PAPERCONSUMPTION

;RETURN ote

FRETURN ,+2

;TYPE START=ADDRESS
sINITIALIZE PROGRAM

pINITIALIZE CONSTANTS

;SELECT PRINTER=TASLE

7SET RETURNADR, FROM NODIA@ROUT,

sMASK=QUT TESTS EXCEPT CHAR,MOTION@TESTS

;TYPE START=ACDRESS

sCLEAR PASS=CCUNTER

PRESTART TEST

7TABLE WITH LOCP ADDRESSES

7(NOT USED IN THIS PROGRAM)



@296

27264

87205

87266

87207

@7218

A7211

O7212

87213

07214

@7215

O7216

O7217

a7220

BTee2t

@7222

87223

O7224

@7225

87226

@7227

87230

@7231

87232

47233

Q7234

Q7235

07236

87237

87240

a7241

@7242

Q7243

Q7244

Q7245

B7246

Q7247

a725a

o7251

O7252

07253

@7254

@7255

07256

aMAIN

192446

g424an

aenaga

102020

42435

242440

954420

062677

B2a4i7

e4oael

1o244Q

049132

042433

a424ai5

A42413

040515

a424ia

a42427

842430

a2aa2t

ad2417

ae24at

Aeaead

@873e1

01352@

919489

@07774

@27453

@18225

@10254

914325

@1g4a1

818165

@19112

QQ7174

aig2ea3

207266

@141728

@1@162

919402

019688

@10514

@12635

FROUTINE TO INITIALIZE TESTPROGRAM

INIAs

INIB:

RETSTs

REINI’

INTAD:

MRKLP $

IEXIN:

MICENS

TYINI:

NOOPT?:

NOPINS

NOPRP 3

NOROPS

NOTDIs

MOMRI3

REMRKs$

NODRES

AASKS$

IPASMs:

TYOIAs

ICLMK:

MRKTES

TBASK:

IFCLE:

SUBO

STA

UMP

ACC

STA

STA

STA

1ORST

LDA

STA

SUBO

STA

STA

STA

STA

STA

STA

STA

STA

LDA

STA

IMP

@

INTSV

LPMRK

INIEX

CENIM

INITY

NOMAN

INNOP

NOMOL

NOROT

NODIA

MOMRK

STAGA

RENOD

ASKS

FASMK

YEDIA

CHLMK

TCEFM

ASKTB

FCLER

2-@ sACO2=4

Be @MOMRIZSMASK*IN GUEZE AND QUEOT

RETST

Qr2 sACASHL77777

@,@MOMRI;MASK@QUT QUEZ6 AND QUEA7T

@,@IPASM;MAKE PRT,ROUT NOT USE PRT,TABLE

3/REINI

@,INTAD

Orel 7SET INT,ADR, = JUMP BACK

2,@ rACA3=8

@,MRKG7;CLEAR 3643 MARK

O,@ICLMK;CLEAR CHAR/LINE-DEF=MARK

O,@MICEN;CLEAR CEN,IG1=MARK

@,@IEXIN;CLEAR INIEX

@,PASCO ;INITIALIZE PASSCOUNTER

@,@MRKLP;CLEAR LINES/PAGE=DEF .=MARK

@,@MRKTBZCLEAR "SELECT=PRT=TABLE"=MARK

@,@IFCLE

B,AASKS

@,@NODRE;SET RETURN FROM "NODIA"@ROUTINE

@REINI RETURN TO CALL OF INIA= OR INIG=ROUTINE



87257

@726@

B7261

a7262

87263

@7264

@7265

87266

67267

87279

@7271

a7272

87273

2 97274

@7275

Q7276

@7277

87308

87301

@7302

07383

A7304

Q73@5

07306

MAIN

a06452

@664S2

@@6452

886762

@@6o4st

Q86754

206458

806456

906753

806433

Q@66446

206751

Ad643t

ebo008

BO6043

@G6846

806840

@14274

Q06044

A142e74

Q06047

Q86843

@G6Q43

Q2A433

+ QUESTICGN=MANEGER

ASK@:

ASK1:

ASK33

ASK4:

ASK4AS:

ASKS:

ASK8?3

QUEFTI3

JSR

JSR

JSR

JSR

JSR

JSR

JSR

JSR

JSR

JSR

JSR

JSR

JSR

CCRLF

COICL

cryess

TSTST

COISP

TSTST

COATT

CCRLF

CCRLF

JMP

SQUE@

@QuEl

@QUE3

@NCTDI

@QUE4

@NCOPT

OQLE4ST

@QUES

@NOPRP

@YEPRP

agques

@NOROP

@YEROP

TSTMAN

sASK FOR PRINTERTYPE = SET TESTFIGURE

sAND TIMING=CONSTANTS

;RETURN TC HERE

sTHEN ASK FOR CONTROLERTYPE = EXAMINE

;PREVIOQUS DEV. NG. AND CHANGE I/O*INSTR,
;IF NECESSARY

3ASK FOR DIAGNOSTICTEST

sOIAGNOSTIC NOT WANTED = MASK OUT TESTS

7AND RETURN TC ASKS

pDIAGNOSTIC WANTED

zASK FOR TESTS WITH OPERATOR=INVOLVEMENT

RETURN TO .+1 OR o+3

;OPERATORTESTS NOT WANTED = MASK QUT

sTHE ROUTINES = RETURN TO ,+1

7ASK FOR TESTS WITH PAPERCONSUMPTION

sMASK=*OUT IF NOT WANTED. IF WANTED ASK

7FOR CHANNELS IN VFU. RETURN .t1

sASK FOR CHARACTERPRINTINGPROGRAM

3 sRETURN TO ,+1 OR ,+2

sNOT WANTED + RETURN TO .t2

sWANTED = TEST INIEX, IF ZERO THEN

3ASK FOR CHAR/LINE,INPUTMODE AND SET

sMOMRK

ASK FOR CHAR, =ROTATIONPROGRAM ~ RETURN

7TO .t1 OR .+2

;NOT WANTED = RETURN TO .+2

;WANTED = TEST INIEX, IF ZERO THEN TEST

;MOMRK, ASK FCR CHAR/LINE AND CHAR/DRUM

7IF NECESSARY

gA JUMP 441 CR ,+1@ = INSTR,

;"TESTEXECU, START"

sSTART TESTEXECUTION



@a98

O7307

67319

B7311

87312

@7313

O7314

87315

87316

B7317

87328

B73a1

87322

87323

87324

@7325

Q7326

@7327

07339

» @7331

87332

2 Q7333

07334

87335

07336

07337

«MAIN

@54413

@63517

Q00403

262677

A247

826863

Q01758

863517

G09481

“80772

A02008

@eaead

@19335

818458

O87437

@07373

Q82029

QOnuee

@a7648

@19823

@19144

@10204

M19233

812306

@1842e2

7XLRST IS USED BY TESTLOOP, AND IS EXECUTED BEFORE EACH
yOUT*JUMP FROM THE LOGPROUTINE INSTEAC OF THE ORIG, IORST

XLRST: STA Sr,EXRET

SKPBZ XLPT

JMP TRYWA

CONT33 ICRST

JMP @EXRET

TRYWAS TIMSK ;WATT FOR BUSY=A (MAX, 1 SEC)

1002, 71S CHANGED TC 1 IN CT.. & AT..=ROUTINES

SKPBZ XLFT

JMP etl

JMP CONT3

7 INTERRUPTROUTINE

INTSV: JMP eg sIN CASE OF INTERRUPT JUMP BACK TO

EXRET: 2@

YEPRP: YEMOL

YEROP: YERCT

ITACTSF: ACTSF

IPOINT: POINT

CHO16: 22

COu16e: @

QUEDS: GUER@
QUEL: QUE@1

QUE3; GUER3

QUE4: GUEG4

QUE4I: GUE4A

QUES: GUE@S

GUE8: GUEGS

PINTERRUPTED ROUTINE



a734e

O7341

87342

@7343

A7344

a7345

W7346

AT347

Q735¢

Q7351

87352

@7353

@7354

67355

97356

@7357

07368

87361

87362

87363

@7364

07365

97366

O7367

G7376

@7371

87372

@7373

Q7374

Q7375

@737T6

‘@7377

87488

Q74@1

@74b2

Q7403

O7404

O74a5

O74286

a74a7

Q741e8

e741it

a74ai2

BT413

@7414

BT4A1S

B7416

Q7417

27429

a74e1

a742e2

«MAIN

BUAOBE

Aeaa7a

Q4a475

820473

040474

B2076G

@40466

20768

248768

@2e755

181488

B48420

@22468

101182

@va4i1

@42455

@10413

Q14747

@aa772

@1a45t

M20743

B4Q743

882766

B42445

832403

905000

060766

2a0ead

A1B771

@11e@74

411344

@11406

211564

8116608

@11654

09008

@1172@0

@11723

@12€33

Bi2e6T

@12103

BLALL2

aeoeea

ObBe8a

@12416

@12127

@12226

012320

282020

212736

Q12778

3 TESTMANEGER

PASCG:

TSTMAN:

SUBMANS:

ONTST:

JATST?

POINT:

@

LDA

STA

LDA

STA

LDA

STA

LDA

STA

LDA

IC

STA

LDA

MOVL

JMP

STA

18Z

SZ

dMP

18Z

LDA

STA

UMP

STA

LOA

JSR

aMP

cTée

BTea

6T15

ITee

CTe@

cTde

CTbE

sTge

ST@2

TTA

TT@2

TT03

cTe4

OTae

CT@1

Cra2

CTa7

CT@R

@,TESTE ;MOVE TESTFIGLRE FROM TESTF TO ACTSF
@,ACTSF

@,TESTF+1

@, ACTSF+1

@,TACTSFsINITIALIZE POINTERS

@,TFPIL
@,CHO16

@,COuLe

@,IPOINT

Ore

@,POINT =sMAKE PCINTS=POINT + 1
@@,TFPIL;EXAMINE THE ACTUEL TESTFIGURE

@,2@,S2C

JATST ;THE ROUTINE ON WHICH POINT IS POINTING

sHAS TO BE USED

eg,TFPIL;THE RGUTINE HAS NOT TO BE USED

POINT

coule sARE ALL 16 BIT IN TESTF EXAMINED ?

SUBMAN ;NO = EXAMINE NEXT BIT

TFPIL sYES, ALL BITS ARE EXAMINED = LET TFPIL

sPOINT TO THE NEXT PART OF THE ACTUEL

;TESTFIGURE

@,CHO16

@,COUL16 sRESET BITCOUATER

SUBMAN

69,TFPIL

@2,POINT : :

Bre sEXECUTE THE ACTUEL TESTROUTINE=GROUP

ONTST sRETURN TO HERE

;TABLE WITH ADORESS' OF ALL TESTROUTINE=

7GROUPS



|

O1

54

68

0100

27423

O7424

87425

@7426

O7427

@743a

O7431

OT432

97433

Q7434

@7435

Q7436

@7437

O7440

O7441

B7442

Q7443

a7444

O7445

O7446

QT4Aa7

O7452

@7451

87452

87453

B7454

O7455

8 O7T456

87457

87460

@7461

07462

@7463

@7464

07465

@7466

@7467

B7470

O7471

) B7AT2?

OTAT3

O7474

O7475

B7476

3 OT477

87588

AT5@1

A7582

87503

A7504

@75¢5

eMAIN

@13@24

@13156

@13245

813313

@13461

eeacae

@13S72

813757

@075@6

Q87437

@8aGae

AGA288

a2oeeo

Q89ee8

1763408

140727

176329

140787

175212

863267

175210

@53867

175288

842047

@54425

886475

020430

B42424

B@2422

B20415

B42422

H20412

B42e4d14

B20420

Q40147

1620808

842467

B42462

A42462

B42404

a82485

QB0137

AGNG13

pie4ee

@13704

euneaa

alneaa

@07775

912614

aevled

007468

TFPILG

TESTF:

ACTSFs

TY24S83

TY¥228:

TYCT13

TYCT2:

TYLOG?

WTO@

W189

wTi3

W715

wTed

&

LIPRT

ROPRT

TSTEND

ACTSF

@

@

@

g

176348

140707

176328

140787

175212

263067

1752198

853067

175200

@42047

;TESTFIGURE ACCORDING TO PRINTERTYPE

3SAME AS TESTF, WILL BE SHIFTED LEFT

7DURING THE TEST

sTESTFIGURES,; WHICH SELECTS THE DIFF.
7TESTROUTINEGROUPS IN THE "POINT=TABLE",

FROUTINE TO INITIALIZE TYPE AND CONSTANTS OF PRINTER

INITY:

CONTFs

CHDST?:

VCINIs

EXINIs

INCHS3

INIRES

IFCENs

IRET@:

IVECh?:

INICO?:

ACONTS

STA

JSR

LDA

STA

JMP

LDA

STA

LDA

STA

LDA

STA

ADC

STA
STA

STA

STA

Mp

95.

11,

INIEX

CHSET

@

FCENEX

RETAG

VCHNB

eC.

CONTF

3, INIRE ‘
@ZEASK ;ASK FOR PRINTERTYPE

@,ACONT ;RETURN TO HERE

@0,ITRET@;SET RETURNADDRESS FROM FCENEX

@IFCEN ;SET DEV,CODE:= 17 OR 57

@,VCINI

o0,1VECK;SET VCHNBs=i1

@,CHDST

@4,INCHS;SET CHAR/DRUM:= 64

@,INICO

@,CHALI ;SET CHAR/LINE

ar2

@,@ICHLM;SET CHAR/LINE=DEF MARK

@-@IMODE;SET INMODESOCTAL

@,@PAMRK;PASS BY PRINTERTABLE

@,@EXINI;MASK OUT LATER GUESTIONS ABOUT

sCHAR/LINE, CKAR/DRUM , INPUTMODE ANO

;CHANNELS IN VFT

@INIRE

sMAX, PRINTABLE CHAR (64 +31 = DEC)



87566

a7587

@7519

a751i1

@7512

87513

B7514

87515

@7516

B7517

07528

@75e21

87522

87523

@75e4

@75e5

@7526

@7527

a753a

07531

97532

@7533

@7534

@7535

27536

07537

@754e8

O7541

87542

87543

Q7544

@7545

O7546

Q7T547

8755@

@7551

@7552

@7553

-O@7554

@7S55

@7556

@7557

07568

oMAIN

@1v632

AG6843

AO6E46

A86048

C14724

eaoe44

e@1seat

A24623

@d6253

866857

ALw6843

QLQOR47

QY6e46

@62677

Q06127

age4a4

@06115

280280

e00412

Q@G6G43

266046

gd6e4a

BiS477

@06844

@15477

@0685a

Ga6e6e2

@200au

1d2220

@26414

122632

ede4i3

102448

242410

aG2410

@27640

@10351

@14170

@87435

@Q7436

@184@e

Q07348

AO7341

TSTENDS

SETONS

TSTPA:

ZEASK?

IMODEs

PAMRKS

TFIG@:

TFIG1:

ICHLM:

IPASC?:

ITSMANS

18sZ

CCRLF

COICL

CMESS

ENOPA

crisP

CEQPA

LEA

CTOEC

CODEC

CCRLF

CRATT

cDICckh

TORST

SETBU

JMP

STATA

@eb2ga

IMP

CCRLF

CcOICL

CMESS

SETOL

CDISP

SETCL

CRAAT

wATOP

20002

ADCZR

LDA

ADCZ#

JMP

suac

STA

JMP

QUEQe

INMRK

PASMK

TESTF

TESTF+1

CHLMK

PASCO

TSTMAN

PAasca

1,PASCO

SETON

TSTPA

ad

1,@IPASC

1,@,SZC

SITSMAN

Bre

O,@IPASC

@ITSMAN

PINCREMENT PASS=COUNTER

>"END OF PASS: "

;PRINT PASS=NUMRER

SET LPT=BUSY, WAIT UNTIL IT RETURNS

770 ZERO,

7;TEST STATUS

zNOT OFFeLINE

7OFFeLINE

7"SET LPT ON@LINE"TM

; PROCEED

pACQt= 877777

31S PASCO >= 277777 ?

7 NO

7YES

sRESET PASSCOUNTER

sREPEAT COMPLETE TEST



|

81

82

a3

e4

e5

ee

87

ae

29

1g

11

12

13

14

Gide

B7561

27562

87563

@7564

@7565

@7566

@7567

@7579

87571

87572

Q@7573

O7574

O7575

87576

O7577

87600

G7601

87602

87683

@76G4

87685

27606

O7607

a7ole

Q@7611

a76le2

@7613

@7614

@7615

O7616

BTG17

O7620

@7621

87622

87623

@7624

87625

87626

97627

@763¢

A7631

Q7632

87633

07634

@7635

87636

27637

oMAIN

a54454

C20657

e4u6se

220656

48651

ageday

@82446

as444s

@enes2

940643

820651

848642

@06435

O82437

O54436

820645

@42753

@20644

@427S52

162200

@43567

@@6425

@282426

@54425

€20636

B42742

A28635

B42e74al

BE6416

Q@2417

M54416

822416

242733

oia4i4

B22413

@42731

@144ih

142220

@4as4s

286484

a@24a4

a190524

g1a54u

@10555

avaeed

@Q7451

177677

FROUTINES TO SET TESTFIGURE ACCORDING To PRINTERTYPE

DP243

DP22:

CENTL:

CENT2:

LOGBX:

ISET1:

ISET2:

ISET3:

SETRE:

TYLOI:

MSK47$

STA

LDA

STA

LDA

STA

JSR

amp

STA

LDA

STA

LDA

STA

JSR

JMP

STA

LOA

STA

LDA

STA

AOC

STA

JSR

IMP

STA

LDA

STA

LOA

STA

JSR

JMP

STA

LDA

STA

18Z

LDA

STA

Cs8Z

Acc

STA

JSR

Jue

SETOP

SETCE

SELOG

@

TYLGG

177677

3,SETRE

@,TY24S ;SET

a,TESTF

Br TY¥24S+1

Oe TESTF+1

@ISETi ;SET

OSETRE

3,SETRE

@,TY22S ;SET

G@,TESTF

@,TY¥228+1

a,TESTF+}

@ISET1 ;SET

@SETRE

3,SETRE

@,TYCT1 ;SET
@,e@TFIG@

Q,TYCTit+i

@,eTFIGI

Bre

@,CENIM

@ISET2 ;SET

@SETRE

3,SETRE

@rTYCT2 ;SET
@,eTFIG2

@-TYCT2+1

@,eTFIGs

@ISET2 ;SET

@SETRE

3,/SETRE

@,@TYLOI;SET

2,eTFIGa

TYLOI

@,e@TYLOI

Q,@TFIG1

TYLOI

B,@

@,CENIM

CISET3 ;SET

@SETRE

TESTFIGURE

MARKS AND CHARCODES

TESTFIGURE

MARKS AND CHARCONES

TESTFIGURE

MARKS AND CHARCODES

TESTFIGURE

MARKS AND CHARCODES

TESTFIGURE

MARKS AND CHARCODES



@183

87649

B7641

87642

Q7643

87644

97645

B7646

Q7647

O7658

@7651

@7652

87653

07654

07655

87656

O7657

87668

Q7661

@7662

07663

97664

@7665

27666

O7667

87679

@7671

O7éT2

Q7673

@7674

Q7675

B7676

Q7677

B770a

B7701

97702

Q77203

a7704

87705

@7766

Q77a7

Q7714a

Q7711

a77i12

@7713

Q7714

@7715

Q7716

@7717

07728

B77T21

@77e22

87723

a7724

a7725

@7726

a7727

&773a

87731

2MAIN

@54535

ad6e43

adod46

86243

@14337

ae6¢a4

814305

606258

R86104

Q8a779

agaTveT

B20@75

1812815

2ee43t

@14875

88482

OG0431

@14875

ae04ee

900431

Q@14075

age4ee

800431

A14875

aaa4a2

00431

Q@14875

een4ee2

BOB431

@14075

@0G4ae

@00431

@14a75

B28G74B

1820608

840132

002413

@5447@

@04653

@2Q454

audadee

A84658

222452

@0A417

Q@464s

@26458

gen4i4

@64651

@20446

OBO411

@@4655

B2a4ay

BEQ486

084663

A2644e2

AOB4H3

Q04667

220448

GUEAGS

GURBGSs

TICING

TIC7@:

TIC4es

TIC2a:

TIc3as

TIL@t:

TI102:

LOGABS

STA

CCRLF

CDICL

CMESS

MTYAS

cOISP

oTYAS

CHAAT

CGTOK

JMP

JMP

LDA

MOV#

JMP

CSZ

JMP

JMP

0$Z

JMP

JMP

sz

JMP

JMP

C&Z

JMP

JMP

CSZ

UMP

IMP

082

JMP

JMP

DSZ

JMP

ADC

STA

JMP

STA

Jsk

LDA

JMP

JSR

LDA

JMP

JSR

LDA

JMP

JSR

LDA

aMP

JSR

LDA

JMP

JSR

LDA

IMP

JSR

LDA

3,RETQ@

GURG@

QUR@O

@,CIGIN

@,@,SNR

TIC7a@

OIGIN

ete

TIC4a

DIGIN

ete2
TIcea

DIGIN

«t2

TIC3@

OIGIN

ete

T1181

DIGIN

ote

T1182

DIGIN

ot2

LOGAB

OIGIN

QURBD

872

@,MRKAT

TIc3a

3,RET@O

DP24

Q@,AOP7@

SETTI

DP24

@,ADP4@

SETTI

oP24

@,ADP20

SETTI

DP22

@,ADP3@

SETTI

CENT.

@,aCi@t

SETTI

CENT?

@,aci@e2

SETTI

LOGBx

@,ALOGB

ASK FOR PRINTERTYPE

;"PRINTERTYPES

7RC3639(5),

pILLEGAL INPUT

7 INPUT WAS @

zINPUT WAS 1

sINPUT WAS 2

sINPUT WAS 3

pINPUT WAS 4

sINPUT WAS 5

;INPUT WAS 6

7ILLEGAL INPUT

sINPUT WAS 7

7SET

SET

7SET

7SET

3;SET

7SET

SET

3643 MARK

TESTFIGURE

TESTFIGURE

TESTFIGURE

TESTFIGURE

TESTFIGURE

TESTFIGURE

TESTFIGURE

RCO3632,36335( A) PRCSE34y

3363501) ,8C3636C2) -RCOZOA1 (3), RCZ638C4),
RC3637(6) OR RC3643(7) 7"



|

@1

B2

83

a4

as

86

07

08

&9

ig

11

le

13

i4

is

16

17

18

19

ee

@1a4

a7732

@7733

@7734

@7735

@7736

Q7737

Q774@

@7741

@7742

@7743

87744

67745

87746

O7747

@775e@

O7751

87752

87753

O7754

67755

@7756

87757

27768

B7761

@7762

27763

87764

@7765

27766

87767

a7T7Ta

BT7TTA

Qa7TTe2

87773

Q7I7TA

@7775

@777T6

aT7T7

14@¢a

10001

10842

10803

10204

10205

10806

10227

18014

12011

18812

14013

1ee14

10715

1ae@16

10017

1uaeo

10821

10222

MAIN

40028

A22020

O4aiat

@2202a

640142

B22020

840143

886043

Abbb46

@a6e4a

615597

aeee4s4

@15652

ageasu

@06184

eQ0778

QQA767

@220075

181015

Bup4ed

814875

600762

182888

@40132

682413

@O7775

gineae

919003

912906

@1ae1t

@19014

Q10817

20eea2a

200809

agoead

ageaad

QGA17a

@@0196

a@@132

800372

280226

@80132

@0a764

Q00454

809246

BBA620

980372

BBR264

g@ai44

Aeaiad

980132

geair44

BaA144

@BA13e2

900310

A89310

088372

SETTIs STA @,1Dx@

LDA @,@IDXB s;SET LPT=TIMING=CONSTANTS ACCORDING

STA @,TDOS ;TO PRINTERTYPE

LOA @,61DX@

STA @,TDOSC

LDA @,eIDxe

STA @,TSI5SL
QURXX? CCRLF

corcye

CMESS

MA3a7

coISP

DA327

CHAAT

cGTOK

JMP QURXX

JMP QURXX

LDA @,DIGIN

MOV# @,2,/SKR

JMP +4 zINPUT WAS @
08Z DIGIN

JMP QURXX sINPUT WAS <> B OR <> 1

Adc a,e@ PINPUT WAS 1
STA @,eMRK47

JMP @RETOA

AOP7T@: DPTAC#1 sPOINTERS TO DIFF, TIMING-CONSTANTS

ADP4@: ODP4aCH#1

AOP2@; OP20C~3

AOP3G: OP3QC*1

ACIOL! C1BtC=4

AC102: C102C=4

ALOGB: LOGBC=1

MARKL3 @ 2=177777 IF LPT = LOGABAX ELSE @
MARKCS @ 33177777 IF LPT = CENT, OR LOG, ELSE @

CENIM: @ 25177777 IF LPT = CENT,1@1AL ELSE a

RETO@: @

7TABLE WITH PRINTER=TIMINGCONSTANTS. UNITS IN MS
OP7@C: 128, ;TIME FOR DONE TO SET AFTER A PRINTCOP,

7@, 7SAME AS PREVIOUS = BUT CRITICAL

G2. 7TIME TO SPACE 15 LINES

UP4AaCs 256,

152,

92.

DP2ac: 5a@,

3@0,

160,

DP3QC: 4@a,

258.

180,

Cigic: 1@@, sNQ MEANING*BUT > TIME FOR PRINT 1 CHAR

120,

92. 7TIME TO SPACE ONE LINE

Cigec: 128, 7NQ MEANING@BUT > TIME FOR PRINT 1 CrAR

12@,

92, TIME TO SPACE ONE LINE

LOGRC: 22a, 7NOQ MEANING@BUT > TIME FOR PRINT 1 ChAR

eee,

256, 7TIME TO SPACE ONE LINE



1€@23

12@24

14@e5

10026

1”@e7

14e3a

142031

10832

10233

18034

14835

14836

10037

10a4@

18@4t

10@4e

18643

10044

14045

14846

18847

149590

14051

14252

10053

14@54

18855

10056

14857

1406@

10061

10@62

18863

10264

12865

18266

12867

10079

10071

16072

10073

10@74

16875

14876

10877

16169

10141

10102

19103

10164

1¥105

10186

10107

10118

10111

eMAIN

asa7s2

AQ6843

286046

A46048

Q14315

Na6244

AL5247

Adbb58

Ab6104

Qga77e

AQATE7

Q14¢75

BOSZ4B2

aeedad

@14875

O80762

620405

@2A727

181815

eeedia

eae4as

@20723

181015

@G2406

902403

020135

aBadrae

820137

Que4a4

@2e136

eee4ae

B20134

@24133

186415

Qde71a

248133

@30424

Q504e7

@34423

156420

e54425

832423

@1A422

@34417

@14421

1574@1

@v2674

166414

aga77t

@34412

173480

113008

834412

O51777

AQATE3

QUEQL:

QUROLS

FCENEX:

SCENEXs

STA

CCRLF

COIee

CMESS

MCOAS

colse

ocoas

CHAAT

CETCK

JMP

JMP

DSsZz

JMP

JMP

OSZ

MP

IMP

LDA

MOVa

JMP

ume

LOA

Move

JMP

ayp

3,RET@@ ;ASK FOR CONTROLLERTYPE

;"FIRST(1) OR SECOND(2) CONTROLLER ? TM

GURL

QURG1L s ILLEGAL INPUT

DIGIN

et2

FCENEX ;INPUT WAS 1

DIGIN

QUROL sINPUT WAS NCT 1 OR 2
SCENEX j;INPUT WAS 2

Q@,MARKC

@,@,SNR ;IS MARKC = 177777 ?

FICEV NO, LPT = DF-FIRST

CRFIR | -YES, LPT = CENTR, OR LOGABAX=FIRST

@,MARKC

@p@,SNR 71S MARKC = 177777 ?

SECEV 3NO, LPT = DP=SECOND

CRSEC 37YES, LPT = CENTR, OR LOGABAX=SECOND

;ROUTINE TO CHANGE ALL I/O*[NSTR, TO LPT, SO THAT THE DEVICETM=

=NO = THE SELECTED PRINTER AND CONTROLLER

CRFIRS

CRSEC3

SEDEVs

FIDEVs

OVTST:

CHADVS

NXINSS

LDA

IMP

LDA

JMP

LDA

IMP

LOA

LDA

Subs

JMP

STA

LDA

STA

LDA

SUBZ

STA

LDA

182

LDA

cs2

AND

JMP

SUB

IMP

LDA

AND

ADO

LOA

STA

JMP

@,CEV37

OVTST

@,DEV6é7

OVTST

@,CEVS7

OVTST

Q@eCEVIT

1,LASTD

@,1rSNR 71S LASTD = THE WANTED DEVICENO.?

PRET@QZ ;YES= CHANGE GF DEV.CODE ISN'T NECESSARY

2,LASTO ;NO = CHANGE ALL LPT=-I/O*INSTUCTIONS

2,8EGAD

2,ISTPOL

3,ENDAD

2,3

3,INSCOU

02, ISTPCIsAC2:SINSTRUCTION TO BE EXAMINED

ISTPOT

3,IOMSK ;AC33=160477

INSCOU

27 375KP

@RETQ@ <ALL INSTRUCTIONS ARE EXAMINED

BeleSZR sACLESI/O-INST, TO LATEST USED DEV,.NC.

tWITH OUTMASKED FUNCTION@-BITS

NXINS pEXAMINE NEXT INSTRUCTION

3,FUMSK 3THE INST. WAS AN I/OmINST. TO LPT

zAC38= BL77AE

3r2 yAC2E= THE ACTUEL FUNCTION=81TS

Gre

3,1STPOI

re oe)

NXINS 3GET NEXT INSTRUCTION



@186

10112

10113

10114

10115

10116

10117

10128

10123

1a1e2

10123

10124

10125

10126

10127

1213a

14131

14132

10133

14134

10135

10136

10137

1014@

10141

10142

14143

=MAIN

agaeea

@va4die2

Ol6e4e

160877

@17720

aeaead

agaaed

@12e14

g54424

206043

O86046

206248

Q21444t

ao6dd4

014467

@06058

986185

A00778

200767

@14875

aeadae

Q@da764

@20a75

@42768

aG24o1

29aeaa

MOMRK $

BEGAD:

ENDADS

IOMSK?:

FUMSKs

ISTPOI:

INSCOUSs

IVCHNB:

QUEM2:

GUR23

RET@LS

@

XMESS

EQFTS

168877

€17704

@

2

VCHNG

STA

CCRLF

COICL

CMESS

MVCKN

COIsP

OVCHN

CHAAT

ceToc

JMP

JMP

0SsZ

JMP

JMP

LDA

STA

JMP

@

3,RET@1 ASK FOR NO. CF CHANNELS IN VFU.

7"NO. OF CHANKELS IN VERTICAL FORMAT

sUNTT ? *

GURB2

QUR@2 sILLEGAL INPLT

OIGIN

ot2

QURG@2

@,DIGIN

@G,IVCHNB;STORE NO.=1 IN VCHNA

@RETOL



19144

10145

10146

18147

18152

18151

14152

16153

10154

10155

10156

10157

18168

10161

18162

140163

16164

10165

181606

10167

10178

1W171

10172

16173

10174

18175

16176

10177

10209

10201

1a202

10243

10204

162¢5

18206

10207

102128

10211

1@212

10213

16214

10215

10216

10217

10220

10221

10222

16223

14224

14225

1u2e26

14227

1W232

10231

10232

aMAIN

Q54777

@B6C43

@O6846

206048

814500

Beb6u44

814439

@06659

206103

@2a77a

BAQ7T67

@34764

A14a75

@81488

@2e8415

D42416

OO1401

102440

230545

a41080

g2n4ie2

g25001

123400

a4iaar

a20404

a42404

282405

aaa4et

eaa4sia

@a7274

BQ00a7

@87266

@54737

BG6043

Q86846

806840

@145e20

@G6e44

914550

286052

006183

Q02779

QO9767

@34724

@14875

201400

175408

175498

209448

@395@6

@21881

@24753

123494

P4iG@i

001409

QUEQ33

QUR93:

YEDIA:

NODIAS

JMPOLS

JMPIGS

FIQUE:

NDCONS

RENODs

QUE@4:

QUR@4:

NOMAN?

STA

CCRLF

COICL

CMESS

MOIAT

cDIsP

DDIAT

CRAAT

CGTAL

aMP

aMP

LDA

DSZ

IMP

LDA

STA

IMP

Suga

LDA

STA

LOA

LOA

AND

STA

LDA

STA

JMP

JMP

JMP

GUEFI

ASKS

STA

CCRLF

cOICL

CMESS

MMANT

cose

OMANT

CHAAT

cGTBl

UMP

UMP

LDA

CsZz

JMP

INC

INC

JMP

LCA

LDA

LOA

AND

STA

JMP

3,RET@1 ;ASK FOR DIAGNOSTICTESTS e

p"DIAGNOSTICTEST(1) OR NOT(2) 7? "

QURG3

QURG3 ;ILLEGAL INPUT

3,RET@1

OIGIN

a,3 pINPUT WAS @

@,JMP@1 zINPUT WAS 1

@,@F IQUE

1,3

Ore MASK GUT DIAGNOSTICTESTS

2,TFIGU r )
Orlre

@pNDCON

tyir2

1,@

Qrle2

@,JMP1g ;SET JMP<INSTR TO PASS=BY "TESTEXECU.

Op @FIGUE;START"=MESSAGE

@RENOD ;RETURN TO ASKS

etl

oti

3,RET@1 sASK FOR OPERATOR@TESTS

;"TESTS WITH OPERATOR@INVOLVEMENT(1) @
7OR NOT(B) ? "

QUR@4

GUR@4 sILLEGAL INPUT

3,RET@L

DIGIN

@,3 ; INPUT WAS @

3,3 sPASS@BY GUEST. ABOUT PAPER=COMP.<TESTS

3,3 ;BUT ASK FOR CHAN/VFT

INYEP

2,TFIGU sMASK OUT OPERATOR=TESTS

delee

1,NDCON

1,2

@,ire

@,3 @



|

a1

82

a4

as

@6

8108

14233

12234

18235

14236

16237

14242

1ue4t

14242

14243

Leeda

10245

10246

10247

12258

16251

10252

10253

1@254

10255

18256

18257

102609

1@261

12262

14263

12264

10265

14266

16267

10272

10271

10272

10273

14274

18275

14276

10277

10369

10301

10302

14343

103e4

10385

aMAIN

@54543 QUE4A:

O06@43 GUR4AS

Q@06846

906849

615365

Ad6da4

815354

P6856

@G6183

@0a779

Q227e7

@14875

QO2496

@20530

101214

@B2524

g0a4e4

@S54522 INNOPSs

@30456 NOPAPs

@21200

B244a4

123408

841008

ag2514

154677 NPCONS

O54512 INYEP?:

020513

101214

802507

820504

e4a414

820785

@40501

2@4456

G20410

@4B476

@22405 YEPAP:

121014

@02475

Q@G46290

@be2473

MO7773 CMARK:

BOBUGD SAVVIS:

STA

CCRLF

CDICL

CMESS

wPACG

corse

CPACO

CHAAT

ccTsl

JMP

JMP

0SZ

JMP

LDA

MOV#

JMP

JMP

STA

LDA

LDA

LDA

AND

STA

JMP

184677

STA

LDA

MOV#

JMP

LDA

STA

LDA

STA

JSR

LDA

STA

LDA

MOVa

JMP

JSR

JMP

MARKC

8

3,RET@2

¢"TESTS WITH PAPERCONSUMPTION(1)
;OR NOT(@) ? "TM

GURGA

QURGA 7ILLEGAL INPUT

DIGIN

NOPAP sINPUT WAS @

@,INIEX ;INPUT WAS 1

@,2,S52R

@RETO2

YEP AP

3,RET@2

er,TFIGu

B,le2

1,NPCON

1-2

O,2r2

@RETO2

3,RET@2

@,INIEX

@,@,SZR ;IS INITIALIZED EXE, WANTED ?

@RETG2 ;YES

@-CHINS ;NO

@rSAVIS

Or JMPQ1

@-CHINS

QUE@6 yASK FOR CHAR/LINE

@,/SAVIS

@,CHINS

@,@CMARK

@,€,S2R

@RET@2 ;PRINTER IS CENTRONICS OR LOGABAX

QUER2 7ASK FOR NUMBER OF CHAN, IN VFT,

@RETB2



e149

16366

10307

14312

10311

14312

18313

10314

10315

10316

16317

10329

18321

123e2

10323

14324

19325

10326

12327

103390

10331

14332

18333

10334

10335

10336

10337

1034@

18341

14342

10343

1o344

10345

10346

14347

149352

10351

12352

14353

10354

18355

18356

18357

10362

10361

18362

14363

10364

14365

14366

18367

10373

10371

10372

14373

10374

19375

MAIN

054635

206043

av6e46

€0604a

@14561

ae6eq4

@14683

AvouSo

AC6183

9007723

QBR767

@34622

ai4@75

281408

B@14e1

030406

@21081

@244a5

1234989

a41aal

@@14@1

O87435

177773

as44at

@20442

141@14

e0a554

192808

842546

@B4407

@64437

102001

102440

A494G2

@42426

Qeneea

@54425

@29427

101214

O@Aa4i7

006043

A@6046

A86040

815845

ABEB44

@15a64

@86@e5@

@06185

aea770

QBA767

122089

40411

A20875

@4a147

a@do4as

adedae

QUE@S:

QURaS:

NOMO1LSs

TFIGUS

CNOM1is

YEMO1s

INMRK3

QUES6:

QURZ6:

CHINSS

STA

CCRLF

CDICL

CMESS

MMOTS

CoisP

DMOTS

CHAAT

ceTal

JMP

JMP

LDA

osz

JMP

JMP

LDA

LDA

LDA

AND

STA

JMP

TESTF

177773

STA

LDA

MOV#

JMP

ACC

STA

JSR

JSR

AgC

SUBO

STA

UMP

STA

LDA

MOV#

JMP

CCRLF

cOICL

CMESS

MCRHPL

corse

OCHPL

CHAAT

cGToc

JMP

JP

ADC

STA

LDA

STA

JSR

JMP

3,RET@1 ;aSK FOR CHAR.PRINTINGPROGRAM

:"CHARACTERPRINTTEST(1) OR NOT(2) ? "

QUR@S

QUR@S zILLEGAL INPUT

3,RET@1L

DIGIN

@,3 sINPUT WAS @

1,3 sINPUT WAS 1

2,TFIGU ;MASK OUT CHAR.PRINTERPROGRAM

Briere

1,CNOM1L

1,2

172
1,3

3,RET@2

@,INIEX

@,@,SZR ;DID THE OPERATOR WANT INITIALIZED EXE,?

ASKTB 3YES = SELECT PRT-TABLE

a2 gNO «= ACM22177777

@,@IMCMK

GUE 26 z;ASK FOR CHAR/LINE= STORE INPUT IN CRALI

QUE@7 zASK FOR INPUT@MODE

@,@/SKP sOCTAL=MONE

2-2 sASCII=MODE

@,INMRK

@RETS2

3,RET@3 3ASK FOR NO. CF CHAR, PER LINE
@,CHLMK

@,@,SZR ;1S CHAR/LINE DEFINED BEFORE?

CHINS 7 YES

3"NQ, OF CHARACTERS PER LINE ? "

QURG@6

GURS6 7ILLEGAL INPUT

Ze

@,CHLMK

Q/CIGIN

@,CHALI

@IGU6A ;ASK FOR USE OF PRT,TABLE

@RETOZ



| @11@ MAIN

@1

@2 18376 909009 RET@2: @

83 18377 269000 RETO3: @

24 10409 a@ege@e INIEX: 2B

@5 10401 916633 19uU6A; GUEGA

Bo 10402 guaaGa CHLMK; 2 ¢2177777 WHEN CHAR/LINE IS DEFINED

a7

ae

89 10403 954774 QUES7: STA 3,RET@3 ;ASK FOR INPLTMODE

1@ 10404 90643 GURI7: CCRLF

11 10405 goede coice

12 19406 gvoa4a CMESS

13 104u7 @i52a1 MINMO ;"INPUTMODE = ASCII@ALPHABET(1) OR
14 104129 @@6644 cDISP sOCTAL(®) ? *
15 10411 915230 DINMO

16 10412 gg6a5e CHAAT

17 10413 986103 CGTBI

18 10414 ga0770 JMP QURA7
19 18415 @80767 JMP QURQ7 ;ILLEGAL INPUT

2@ 10416 O34761 LDA 3,RET@3
21 16417 914675 0sz DIGIN

22 10429 @014a8 aMP @,3 sINMODE = OCTAL

23 10421 901441 Me 173 zINMODE = ASCII
24

25

26

27 10422 @54754 QUE@8: STA 3,RET@2 7ASK FOR CHAR,MOTIONPROGRAM
28 10423 906043 QURa8: CCRLF

29 10424 Q@06e46 cOICL
3@ 10425 oa6e4e CMESS
31 10426 915106 MROTT s"CHARACTERMCTION=TEST(1) OR NOT(#@) 2? *

32 18427 66044 CDISP
33 10430 pidel4d DROTT

34 10431 @eeesa CRAAT

35 10432 006103 CGTBI

36 10433 29077@ JMP QURa@8

37 10434 900767 JMP QUR@S FILLEGAL INPUT

38 10435 @34741 LDA 3,RET@2

39 10436 014875 0S8Z OIGIN
4@ 10437 901498 IMP a,3 7CHAR,MOT,TEST NOT WANTED
41 10448 @814@1 JMP 1,3 7CHAR.MOT.TEST WANTED

42

43
44 10441 039672 NOROTs LDA 2,TFIGU ;MASK OUT CHAR.ROTATIONPROGRAM

45 14442 g2ieat LDA B,lr2

46 10443 g244a4 LDA 1,NRCON

47 18444 1234400 AND 1,@
48 1W445 941¢01 STA @,1r2
49 10446 981401 JMP 1,3

50

51 10447 177775 NRCONs 177775
52 :
53 10458 @54437 YEROT: STA 3,RETGA

S4 10451 @20727 LDA @,INIEX
55 10452 101014 MOVs Q@e@,SZR ;IS INITIALIZED EXE, WANTED ?
5@ 10453 ae@odat UMP ASKTB 7YES = SELECT PRT=TABLE
57 10454 922434 LDA @,@IMOMK;NO
58 18455 181815 MOVH# @,@,SNR ;1S CHAR/LINE DEFINED SEFORE ?
59 10456 @e4674 JSR QUE@6 3NO = ASK FOR CHAR/LINE
6@ 10457 naaan2 JSR GUEQ9 = 7YES = ASK FCR CHAR/DRUM

of 18468 042427 JMP @RETOG



@111

10461

18462

10463

10464

42465

16466

18467

10474

10471

10472

10473

10474

10475

1Y476

10477

1052e

18581

10502

10503

10504

10505

10586

14507

10518

10511

10512

10513

10514

10515

18516

10517

14522

18521

10522

14523

eMAIN

054438

@22582

1@1@15

AQAdAS

@29426

adaul4

edodas

Pa6E46

Q06040

014625

agee4s4

Q14644

806250

086105

Q08770

@2Q767

A20875

A24410

123880

e424pe

ea24a4

@13704

G80080

@ialile

Q00e08

080037

929180

954463

20463

1@14@14

@214908

182828

B40457

ae44e4

ga2454

QUEADs

QURO9s

QUIEXS

ICHSE:

RETS4$

IMOMKS

RETSSS

HOH313

CRO64s

ASKTBS

STA

LDA

MOVE

JMP

LDA

JMP

CCRLF

COICt

CcéMEeSss

MCHPD

CDISP

DCHPD

CHAAT

ceToc

JMP

ame

LDA

LDA

ADD

STA

JMP

CHSET

@

MCMRK

@

31.

64,

STA

LDA

MOVH

JMP

ADC

STA

JSR

JMP

3,RET@S

@,@ICMRK

@r@eSNR

QUR4S

@,CH064

GUSEX

QURQ9

GURQ9

@,01GIN

1,HOWS1

1,@

@3,ICHSE

PRETAS

3,TSRET

@,TOEFM

@,2,5ZR

a,3

@,2

@,TDEFM

QTABL

@TBRET

sPRINTER IS CENTRGNICS OR LOGABAX

ASK FOR NO. CF CHAR, ON DRUM

s"NO, OF CHARACTERS ON DRUM

sILLEGAL INPUT

;LAST PRINTABLE CHAR, IS NO.+31

;STA NO, IN CHSET

31S PRT=TABLE DEFINED BEFORE

7YES

3NO

sSELECT PRINTER=TABLE



. | @112 MAIN

a1

@ 2 7THE ROUTINES SETOP,SETCE AND SELOG WILL PLACE THE ACTUAL PAPER=
a3 7COMMANDS IN THE LOCATICNS WHERE THEY WILL BE USED DURING THE

a4 ;TEST, TRE COMMANDCODE IS SET ACCORDING 10 THE PRINTERTYPE
a5

@6@ 10524 192444 SETDOP: suo ae

G7 14525 @42437 STA @,@ICMRK;MARKC=@

£8 10526 a42444 STA @, @ILMRK sMARKLI=0

09 10527 220444 LDA a,00SE1
1@ 18539 942445 STA a,@IDOSE;PLACE A COMMAND TO SET DONE=FF
11 10531 929434 LDA @,DPLIF 3A LINE=FEEDCOMMAND

12 14532 a4aide STA a, SPAIL
13 14533 920433 LDA a,DPFF 3A FORMFEED=COMMAND

14 18534 4145 STA a, PRTFE
15 10535 g20444 LDA @,SPDPR

16 10536 B40151 STA @,LOSPA

17 10537 9014a0 dMP 0,3

18

19 18548 102000 SETCE: apc ae

20 10541 a42423 STA @, @LCMRK 3 MARKCS177777
21 10542 162449 SUBO Ore

22 10543 942427 STA Gy @ILMRK ;MARKL? =
@ 23 10544 929427 LDA @,DOSE1

24 10545 a42430 STA Q,@IDOSE;PLACE A COMMAND TO SET DONE=FF
25 10546 920421 LDA @,CELIF 7A LINE=FEEDCOMMAND

26 10547 949146 STA @,SPAIL
27 10552 g20420 LOA @,CEFF 34 FORM=FEEDCOMMAND
28 10551 040145 STA @,PRTFF

29 10552 020430 LDA @,SPCEN

30 10553 940151 STA @rLOSPA

31 10554 aa1aag IMP a3

32

33 10555 @54421 SELOG: STA 3,LOGRE
34 10556 oa4762 JSR SETCE ;SET CENTRONICS=PAPERCOMMANDS
35 18557 g29415 LDA @,D0SE2
36 18560 @42415 STA @,@IDGSE;sPLACE COMMAKD TO SET DONE@FF

37 10561 102090 AOC a2

38 10562 a42410 STA @, @ILMRK sMARKLS=177777
39 18563 202413 JMP @L.OGRE

40

44 10564 @87773 ICMRKs MARKC
42 10565 @@25@1 DPLIFs 2581

43 18566 @@2490 DPFF: 24008
@ 44 18567 Me2412 CELIF: 2412

45 1057@ 902414 CEFFs 2414

46 10571 @14170 MKPAS3 PASMK

47 18572 @87772 ILMRK: MARKL

48 10573 962208 DOSE1: e2ene

49 18574 @82015 DOSE2: 2015

5@ 10575 912525 ID0SE: DOSET

51 10576 929800 LOGRE: @

52 10577 989000 T8RET: ¢

53 1860@ Q09200 TOEFM: @ 72177777 IF PRT=TABLE IS DEFINED ELSE @



@113

12601

106@2

10603

1064

10645

18606

10687

10614

10611

14612

14613

140614

10615

10616

16617

14628

10621

1wé22

16623

18624

10625

18626

16627

10630

10631

10632

18633

10634

18635

10636

10637

1064a

1064}
14642

18643

18644

18645

18646

10647

16658

10651

1¥652

10653

10654

14655

14656

10657

14668

14661

14662

18663

10664

10665

10666

14667

14672

10671

«MAIN

@Q0037

Qgacg4sa

agegud

1174@8

120828

QS4703

922755

101¢15

BOC403

102088

@GB416

@66043

@06846

Qdoe4da

815413

O06844

@15436

086650

266183

Q80770

BA0767

814075

102ad1

1024408

B42748

@82657

054437

822738

1#1@15

HOA4HS

182448

OAB446

BB6843

BO6C46

Bb6040

815535

Ao6R44

215524

206059

aegeiaa

@0a77e

G80767

220075

1201@15

@08431

1475

200402

983426

Q14875

86842

80423

@14a75

aaaaee

O8a42a

@14é75

AOA751

B82420

SPDPR?:

SPCENS

SPTAB:

DPTSPs

CETSP:

QTABL?:

QUR6AS

QUE6A:

QTABR:

37

ae

2042

117400

120209

STA

LOA

MOVs

JMP

ADC

JMP

CCRLF

COICL

CMESS

MUTAB

CDISP

DUTAB

CHAAT

CGTRI

JMP

JMP

Sz

ADC

suse

STA

JMP

STA

LOA

Mave

dup

suBo.

JMP

CCRLF

CDICL

CMESS

TABME

COISP

TABDE

CHAAT

CGTOK

JMP

UMP

LDA

MOVH

JMP

cSZ

JMP

JMP

DSZ

JMP

JMP

CsZz

JMP

uMP

CS8zZ

JMP

JéP

3,RET@S

@,@ICMRK

@,@,SNR

GURGA

a,@

GUEOF

QURGA

GURG6A

DIGIN

@,@,SKP

9-@

@,@MKPAS

@RETOS

3,RET@6

@,@ICMRK

@,@,SNR

QTABR

@,€

TAGL@

QTABR

QTASR

@,O1GIN

@,2,SNR

TABL2@

DIGIN

ete

TABLB

DIGIN

t2

TABLO@

DIGIN

ate

TABLE

DIGIN

QTAAR

TABLG

"SPACE"=CHAR,

"SPACE"*CHAR,

c"ag")ee se
DP-PRINTER ("37")

CENTRGNICS OR LOGABAX

;PRINTER TS CENTRONICS OR LOGABAX

;"USE PRINTERTABLE(1) OR PASS=BY(@)

sILLEGAL INPUT

; INPUT WAS @

zINPUT WAS 1

sPRINTER IS DP

sPRINTER IS CENTRONICS OR LOGABAX

:"SELECT PR,TABLE"

sILLEGAL INPUT

sINPUT WAS @

;INPUT WAS 1

sINPUT WAS 2

sINPUT WAS 3

7ILLEGAL INPUT

7 INPUT WAS 4



|

et

a2

a3

a4

@5

86

O7

08

B9

12

41

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

3e@

31

32

33

34

35

36

37

38

39

4@

41
42

B1i4

18672

14673

10674

14675

14676

14677

1470a

10781

10782

14723

10704

10705

12786

108787

10718

10711

10712

10713

10714

10715

14716

10717

10729

10721

10722

10723

18724

16725

18726

10727

10738

10731

16732

10733

10734

16735

10736

10737

14749

16741

18742

18743

10744

18745

10746

18747

eMAIN

eeoene

G004a1

AaA4a3

@d1577

@d1e620

21497428

ae466e2

20aeaa

262230

Q63677

882125

001664

111499

BO6773

086450

@20766

@49198

829760

@4B101

O30761

@21a91

840762

182090

842754

820752

041001

B20760

842769

B66243

Q06846

Bvo24a

015623

BG6844

B15641

866058

Q86862

G200808

@82737

A3a736

020740

841001

929735

849108

@29736

842737

ObB4it

RETO:

JMPON: IMP ot]
JMPO3: MP +3

ASAVE: SAVE

LOTAGs START

ALDRT: RODRET

POAORs FOwON

REDSV: @

PTEMG: MOPTB

HALTC3 FALT

INSRE: JMP @IRDER

ICHKEs CHKER

TABL@s INC Br2 sACas= PRINTERTABLENO,
JSR @PTBMQ ;SET CORRECT PRINTERTABLE,RETURN o+1

JMP SETSP

PROUTINE TO LOAD A NEW PRINTERTABLE FROM PTR BY USE OF

7THE BINARY*LOADER=TS

TABL4: LOA @,ALDRT SET PRT,TABLE SELF*START ADDRESS

STA @,POWRE

LDA @,JMPON

STA @,PRINT

LDA 2,LOTAB ;CHANGE READS=INSTR, IN BINARY@LQADER

LDA @,1,2 ;SAVE THE READS=INSTR

STA @,REOSV

ADC @,@ vACQs= 177777

STA @,@ASAVE;LET SWITCH@REGISTER SELECT PTR

LDA Ge UMPa3

STA Orle2

LDA @, INSRE

STA Q,@ICHKE;CHANGE CHECKERROR=HALT TO JMP RDERR

TAB4R: CCRLF

COICL

CMESS

MLPTR 7"LGAD PTR, STRIKE RETURN@KEY"

CDISP

OLPTR 37"LDA PR*TYPE CONT"

CHAAT

wATOP

C202eae

JMP @LOTAB G0 TO BINARY=LOADER=TS

FRETURN TQ HERE FROM BINARY=LOADER, THROUGH PRINTERTABLE=

7SELFSTART

RDRET: LDA 2,LOTAB ;RESTORE INSTR. IN BINARY=LOADER@=TS

LOA @,REDSy

STA @,172

LDA @,POAOR

STA @,POWRE

LDA @,RKALTC

STA @,6ICHKE

JMP SETSP



8115

147528

19751

14752

14753

14754

18755

18756

10757

10764

14761

14762

18763

18764

10765

10766

14767

14778

«MAIN

BA6G43

@06ad46

Qv6G4a

2154613

ed6e44

A1Se14

A647

Q09747

a@22oa4

181215

aa04e5

@20622

Q4261T

@@4621

a@27a4

@29615

QdQ774

;RETURN TO HERE WHEN A CHECKSUM=ERROR IS DETECTED BY THE

7BINARY@LCADER

ROERRS

SETSPs

SPOUT:

IDPSP?

CCRLF

Cece

CMESS

CHKSE

corsP

CHKSE

COATT

JMP

LDA

MOV#

JMP

LDA

STA

JSR

JMP

LDA

JMP

;"CHECKSUM=ERROG"

TAB4R FRELCAD TAPE

@,@ICMRK; INSERT CORRECT SPACE-CHAR AFTER

By@eSNR ;HAVING MOVED PRINTERTABLE

IDPSP sPRINTER IS OP

@,CETSP ;PRINTER IS CENTRONICS OR LOGABAX

0, @SPTARBSINSERT SPACE IN PRT,TABLE (LOC 2848)

QTABL ;ASK FOR USE OF PR.@TABLE

@RET@6

@,OPTSP

SPOUT



|

B81

2

03

O4

@116

10771

10772

10773

10774

10775

10776

10777

11880

11801

11802

11683

11004

11005

11806

112887

11010

11811

11812

11013

11014

11015

11916

11017

118ea

11021

11822

11823

11024

11425

11826

11@27

1103@

11031

11032

11033

11834

11035

11036

11837

1104@

11641

11042

11@43

11¢44

11@45

11046

11447

1195@

eMAIN

@54124

182526

A42477

2@6112

063500

OG6114

006113

886112

063700

@06114

806113

@86112

1820028

260489

109815

006114

906113

9@6112

1024490

260400

101004

686114

086113

AMolle

Bo2o77

B63517

2@6114

O86113

B@6112

@60217

963517

@@6114

@06113

Q¥elle

Q62677

063717

806114

@06113

aG6112

B6@217

@O3T17

@06114

@86113

@éolle

@63417

“02482

@G6o114

086113

# LINE/SERIAL = PRINTERTEST, START OF TESTROUTINEGROUPS

7CPUs

CTQa:

CTQ13

CT@23

CTa3:

CT@4:

crass

CTa63

CTa7s

CTO:

ANC BUSTESTS CAND OTHERS)

STA

SUBZL

STA

SETPe

SKPBZ

ERALT

LOOP

SETP2

SKPDZ

ERALT

Loop

SETP2

AoC

OIA

come

EHALT

LOOP

SETP2

$yBO

DIA

MOV

EHALT

LOOP

SETP2

ICRST

SKPBZ

ERALT

LOOP

SETP2

NIOC

SKPAZ

EHALT

LaoP

SETP2

IORST

SKPDZ

EHALT

LOOP

SETP2

NIOC

SKPOZ

ERALT

LOGP

SETP2

SKPBN

JMP

EHALT

Loop

3,GRORET

are

O,@ITRwi

@

a2

Q@re@
@,@,SZR

XLPT

XLPT

XLPT

XLPT

XLPT

XLPT

XLPT

ete

zACH2= 1

7MODIFY WAIT*CONST. IN XLRST=ROUT.

7THE SELB=LINE IS GROUNDED

7THE SELD=LINE IS GROUNDED

701A DID NOT READ ANYTHING (CPUSERROR)

7DATALINES ARE GROUNDED

7T/O#RESET FAILED TO CLEAR

sLPT=BUSY

sCLEAR@PULSE CAN'T CLEAR LPT=BUSY

pI/OmRESET FAILED TO CLEAR

7LPT=DONE

7CLEAR=PULSE CAN'T CLEAR LPT#=DONE

7CPU-SKIP=ERROR



a117

11@51

11@52

11853

11054

11855

11@56

11057

11062

11861

11862

11063

11064

11465

11066

11267

11878

11071

11872

11073

eMAIN

avolie

Q63617

aan4ee

06114

096113

ovolle

@o@177

BUA4et

263477

006114

006113

aa6li2

@60277

863577

@@6114

206113

@B2124

@07315

@a7772

crag:

cris

CTiis

ITRW1L:

MKLOG:

SETP2

SKPON XLPT

JMP ete

ERALT

LOOP

SETP2

INTEN

JMP S|

SKPBN CPL

EHALT

LOOP

SETP2

INTOS

SKPBZ cPu

EHALT

LOOP

JMP @GRORET

TRYWA+E

MARKL

sCPUMSKIP=ERRCR

pINTERRUPT=ON@FLAGERROR (CPUSERROR)

pINTERRUPT=<ON@WFLAGERROR (CPUSERROR)



\

a1
a2

a3

a4

a5

@118

11474

11675

11076

11877

ilige

11141

11102

11103

11104

11105

11106

11107

111108

11ii1

1lii2

11113

11114

11115

11116

11117

11li2oa

ilie2t

1llie2

11123

11124

11125

11126

11127

111328

21131

11132

11133

11134

11135

11136

11137

11148

11141

11142

11143

1liga

11145

11146

11147

11154

11154

11152

11153

11154

11155

11156

11157

1116#

1liel

11162

11163

«MAIN

e54124

@W6l12

@2aisi

461817

@64117

#63417

@26114

@46113

@d61i1

820144

@61817

@60117

@63417

@@6114

G66061

@00141

@6113

@22756

101614

880416

@@6111

genida

861017

860117

@69317

@60317

860317

Q60217

863517

006114

O2686t

@00141

806113

806112

e20144

Q61817

AGB117

B06b61

A@B141

Q63517

@@6i14

906113

@G6131

906112

@62677

060417

101414

@0eoll4a

@06113

ag@61le

@20151

461817

AGel7

@63517

agol14

006113

7BUSY=,

BTaa;

BTa13

BTa2s:

BTQ33

BTa4s

BT@S3

DONE= AND DEVICE SELECT= LOGICTESTS.

STA

SETP2

LOA

OCA

NIOS

SKPBEN

EHALT

LOoP

SETPI

LDA

DCA

NIOS

SKPBN

EHALT

CWAIT

Topas

LOOP

LDA

MOVE

JMP

SETP1

LDA

DOA

NIOS

NIOP

NIOP

NIOP

NIOC

SKPBZ

ERALT

CWAIT

ToDOS

LOOP

SETPe

LDA

COA

NIOS

CWAIT

TDOS

SKPBZ

ERALT

LOOP

CLBUF

SETP2

ICRST

CIA

wove

EHALT

LooP

SETF2

LDA

DOA

NIG

SKPRZ

EHALT |

LOGP

3,GRORET

@,LOSPA

OeXLPT

XLPT

XLPT

@,PRTCR

@,XLPT

XLPT

XLPT

2,@MKLOG

@,@,SZR

BTe3

@,PRTCR

@,XLPT

XLPT

XLPT

XLPT

XLPT

XLPT

XLPT

@,PRTCR

QeXLPT

XLPT

XLPT

GyXLPT

@,8@,S2R

@,LDSPA

@,XLPT

XLPT

XLPT

7LOAD A SPACE TO PRINTER

;STARTPULSE CAN NOT SET THE LPT=8USY=

FLOP

7LOAD A CARRIAGE@RETURN TQ PRINTER

;STARTPULSE CAN'T SET LPT=BUSY-FF

FWATT TOOS=MS

7PRINTER IS LOGABAX

7LOAD A CARRIAGERETURN TO PRINTER

;WAIT APP, 6<8 US

7THE LPT-BUSY=FLOP CAN NOT BE CLEARED

7BY CLEAR*PULSE

FWAIT TOOS=MS

;LOAD A CARRIAGE RETURN TO PRINTER

sWAIT TODOS MS

;BUSY=FLOP ISN'T CLEARED

zAFTER PRINTING

#CLFEAR LINE-BUFFER

7I/0*RESET DID NOT CLEAR LPT=A~REG,

7LOAD A SPACE TO PRINTER

sSELECTING TRE LPT WITHOUT A STARTPULSE

,SHOULDN'T SET THE LPT=8USY=FLOP.



@119

11164

11165

11166

11167

11178

41171

11172

11173

11174

11175

11176

11177

11200

11281

1lebe

11283

11204

11205

112¢6

11287

112190

tleii

lie2i2

11lei3

11214

11215

11216

11217

112260

1i2ai

11222

11223

11224

112e5

11226

11227

11238

i231

11232

£1233

11234

11235

11236

11237

1124¢

11241

11242

11243

11244

11245

11246

11247

11258

11251

11252

eMAIN

@66131

946112

@2aisi

@61817

601900

@63517

@86114

@06113

eG6lle

@2@151

Ao1et7

Q2U777

830537

133406

a5as34

@24535

844535

934536

1754280

a254@0

132415

M29407

829538

123200

B4adat

@6n189

@63517

aagdaa

@14521

@@0765

@29402

Q46114

626077

@@6113

A@o131

A@6l1e2

B2ai51

G61017

A6O117

aQeael

adal4u

Q63517

@@6114

906113

@delte

Meol4s4

R61817

M68117

9260063

@d2734

@63617

gea4ee

AUB4B2

ad6114

@46113

BTd6:

BTQ7s

SET@63

OECR:

ERRBT:

BT@s:

BTa93

CLBUF

SETP2

LDA

OCA

NIOS

SKPBZ

ERALT

LcapPp

SETP2

LDA

DOA

LDA

LDA

ANO

STA

LOA

STA

LOA

INC

LOA

SUB#

JMe

LDA

AOG

STA

NIOS

SKPBZ

IMP

bsz

JMP

JMP

EHALT

IORST

Loop

CLBUF

SETP2

LDA

COA

NIOS

CWAIT

TBUC

SKPBZ

ERALT

LOOP

SETP2

LDA

CCA

NIOS

TIMSK

15482,

SKPON

IMP

IMP

EHALT

LCOF

@,LDSPA

@,XLPT

Q

XLFT

@,LOSPA

Q,XLPT

trerl

2,DEVMS

1r2

2,LPTCO

1,CON1L6

1,COUBT

3,DEVCO

3n3

1r@r5

1le2rSNR

DECR

@®yNIOIN

1,@

Br atl

a

XLPT

ERRBT

COUBT

SET@6

ste

OrLDSPA

Br XLPT

XLPT

XLPT

Q,PRTCR

@,XLPT

XLPT

XLPT

et2

et

7CLEAR LINE BUFFER

;LOAD A SPACE TO PRINTER

;A STARTPULSE TO DEV, 9 SHOULDN'T SET

;THE LPT=8USY-FLOP

START OIFF. DEVICES CEXCEPT RECENT LFT)

3AC12= I/O0-COMMAND TO RECENT LPT

;MASK OUT RECENT DEVICECODE

sACiS= 1L6=DEC

3AC3:= ADDRESS OF TABLE WITH DEVICE=CCDES

pACis= A DEVICE*CODE

7SKIP IF NOT = RECENT DEVICE=CODE

sNIOS@INSTR TO DEVICE @

7FORM A NIOS*INSTR

FSTORE IT ,+1

$SKIP IF IT WAS LAST DEVICE-CODE

yNOT LAST DEVICE=CODE, LOAD NEXT CONE

zLAST DEVICE*CODE, EXIT °
3THE LPT WAS SELECTED BY AN ADDRESS

sDIFFERENT FROM THE LPT=DEVICE=CODE

pERRONEQUS DEVICECODE IN ACI = CORRECT

;LPT-DEVICE*CODE IN AC2

sCLEAR LINE*BUFFER

;LOAOD A SPACE TO PRINTER

;WATT TBUC MS (= 1 MS)

;BUSY@FLOP ISN'T CLEARED AFTER LOAD'ING

;LOAD A CARRIAGE=RETURN TO PRINTER

7WATT FOR LPT=DONE (MAX 1,5 SEC)

7TIME OUT

370K

zAFTER EXE, A PRINTCOMMAND THE LPT*00KE=

7FLOP WAS NOT SET.



!

1

G2

3

a4

as

eb

a7

e128

11253

11254

11255

11256

11257

1126¢

11261

11262

11263

il264

11265

11266

11267

11278

11271

11272

11273

11274

11275

11276

11277

11302

11321

11302

11363

11304

11395

11306

11307

113128

$1311

1lidie

11313

11314

11315

11316

11317

11329

1i3e21

11322

11323

11324

11325

11326

11327

11339

11331

11332

11333

11334

11335

eMAIN

@46112 BTIS:

206138

“26114

@ea217

963717

M@6114

OG6113

Q¥olt2 BT11:

066130

@d6114

Q62677

863717

006114

@26113

686112 BT12:

9061328

Q@6114

B2A151

861017

O60117

@63717

@06114

@W6113

@G6131 BTL3s

a06l12

@20151

@61017

060117

206063

AG@1e2

063517

@06114

A63717

006114

@06113

006131

O@6111

a2a144

061017

A60817

B6A117

@06863

a@2734

063517

806114

B63617

ae6114

@06113

B2e451

BT1L4:

@42451

Bbel2e4

SETP2

SETOO

EHALT

NIGC

SKPCZ

ERALT

LOOP

SETP2

SETDA

EHALT

IORST

SKPDZ

EHALT

LOOP

SETPe2

SETDO

EHALT

LOA

CCA

NIOS

SKPDZ

EHALT

LOOP

CLBUF

SETPe

LOA

DOA

NIOS

TIMSK

1a,

SKPRZ

EHALT

SKPDZ

EHALT

LOOP

CLBUF

SETP1

LDA

COA

NIO

NIOS

TIMSK

1502,

SKPBZ

ERALT

SKPDN

ERALT

LOOP

LDA

STA

IMP

XLPT

XLFT

XLPT

@,LDSPA

Oy XLPT

XLPT

XLPT

@,LOSPA

B,XLPT

XLPT

XLPT

XLPT

@,PRTCR

@,XLPT

XLPT

XLPT

XLPT

XLPT

@,CDaAe

O,@ITRW2;RESTORE WAIT=CONST.

OGRORET

7SET LPT-RONE

7IT'S IMPOSSIBLE TO SET OONE=FF

7WIThH A PRINT=COMMAND

*THE CLEARPULSE FAILED TO CLEAR THE

+LPT=DONE@FLCP.

7SET LPT=DONE

zIT'S IMPOSSIBLE TO SET DONE=FF

sWITH A PRINT=COMMAND

;I/O*RESET FAILED TO CLEAR THE LPT

;O0ONE=FLOP

sSET LPT=DONE

3IT'S IMPOSSISLE TO SET DONE=FF

sWITH A PRINT=COMMAND

7THE STARTPULSE DID NOT CLEAR THE LPT=

;DONE=FLOP,

7CLEAR LINE=BUFFER

7LOAD A CHAR (SPACE) TO LPT

sWATT FOR BUSY=FFS@ (MAX 1@ MS)

7BUSY*FF DOESN'T RETURN TO ZERO

;THE DONE=FLOP WAS SET AFTER EXE, A

7LOAD=COMMAND,

;CLEAR LINE=BUFFER

7LOAO A CARRIAGESRETURN TO PRINTER

sWAIT FOR BUSY=FF=8 (MAX 1,5 SEC)

sBUSY*FF DOESN'T RETURN TO ZERO

7THE CONTENT CF THE DATAREG, IS

7;CHANGED BY SELECTING LPT, OR DONE@FF

7ISN'T SET AFTER A PRINTCOMMAND

IN XLARST“ROUTe



11336

11337

1134@

11341

11342

11343

11344

11345

11346

11347

11352

11351

11352

11353

11354

11355

11356

11357

11362

11361

11362

11363

11364

11365

11366

113467

11378

11371

11372

11373

11374

11375

11376

11377

11402

114081

11462

11403

11404

11405

eMAIN

BaAeas

QQ9877

BBAG2O

B00820

26180

O1136d

954124

gaollt

@20146

A61817

AOB117

906063

@81758

063517

B@o114

M63617

406114

886113

ag2ie4

QOGGaT

B20018

280013

@@Q815

A@AG16

A@ae17

660820

@89227

BYOC37

Beoe40

@WAB43

9280845

AQAB46

Q00047

Q8AeS7

@20068

@aGG67

260819

200488

@01448

907315

LeTCco:

DEVMS:

CON16:

COUBT:

NIOINS

DEvco:

BT1Ss

COTAB:

MSKi2:

NOOPR =:

coega:

ITRwW2:

@

77

16,

g

263142

COTABSL

STA

SETP1

LOA

COA

NIOS

TIMSK

lade,

SKPBZ

EHALT

SKPON

ERALT

LOOP

amp

7

1a

13

15

16

17

ee

27

37

4Q

43

45

46

47

57

6a

67

Qeuele2

200402

8aa,

TRYWA+1

3,GRORET

a,SPAiL

@,XLPT

XLPT

XLPT

XLPT

@GRORET

;SPACE ONE LINE = COMMAND

;WATT FOR BUSY=FFsa@ (MAX 1SEC)

;BUSY“FF DOESN'T RETURN TO ZERO

AFTER EXE. A PAPERCOMMAND THE LPT#=DONE

FLOP WASN'T SET



5@

Si

Se

53

55

56

57

58

59

of

ol

62

63

64

65

66

67

@122

11406

11487

11418

11411

11412

11413

11414

11415

11416

11417

11429

11421

11422

11423

11424

11425

11426

11427

11432

11431

11432

11433

11434

11435

11436

11437

11448

11441

11442

11443

11444

11445

11446

11447

1145@

11451

11452

11453

11454

11455

11456

11457

1146

11461

11462

11463

P1464

11465

11466

11467

41478

11471

11472

11473

11474

«MAIN

as4i24

a@6l12

162808

862877

@OO177

Qug4et

@63477

@06114

@06113

@86ii2

@60177

906138

@06114

@63577

@06114

Q6A277

906113

av6lte

a2a752

62077

Dea177

026138

a@61i4

@63477

M06114

@69277

@06113

aeelt2

Q20748

262077

@62677

GO0177

206138

@do114

@63577

@@oi14

260277

806113

adoite

AOA177

046132

adgeii4

Q61477

181@@5

Q8el14

a@6113

386112

ROAL7T

Ov613¢

@@6114

AG1477

Q246a5

186414

@86114

@06113

7TEST OF INTERRUPT=LOGIC.

sEVERY INTERRUPT FROM A DEVICE WILL CAUSE A JUMP @ LOC @, I.E.

THE EXECUTION OF THE INTERRUPTED ROUTINE WILL CONTINUE, THE

WILL ACT AS IF NOTHING HAS HAPPEND, ONLY THE CPU="BLSY"~

sFLOP IS AFFECTED,

7PROGRAM

ITQS:

IT@1:

1T@2:

IT@3:

IT@4:

IT@5:

STA

SETP2

ACC

wSKC

INTEN

JMP

SKPBN

ERALT

LOOP

SETP2

INTEN

SETDOG

EHALT

SKPBZ

EHALT

INTOS

Loop

SETP2

LOA

MSKO

INTEN

SETDO

EHALT

SKPBN

EHALT

INTCS

LOOP

SETP2

LDA

MSKO

IORST

INTEN

SETOO

ERALT

SKPBZ

EHALT

INTOS

Loop

SETP2

INTEN

SETOG

EHALT

INTA

MOV

ERALT

LOOP

SETP2

INTEN

SETOG

EHALT

INTA

LDA

SuUBA

ERALT

icoPp

3,GRORET

2,2 pACQOS=177777

@

etl

CPU

7AN INTERRUPT OCCURED EVEN IF EVERY

sDEVICE IS MASKED OUT,

7SET LPT=DONE
7I1T'S IMPOSSIBLE TO SET DONE=FF

cPy sWITH A PRINTCOMMAND

FSET'ING OF LPT-DONE DID NOT CREATE
7AN INTERRUPT.

OeMSK12

@ sMASK#OUT LPT

71T'S IMPOSSIRLE TO SET DONE*FF

» CPU 7WITH A PRINT=COMMAND

3THE LPT*=INTDOS=FLOP WAS NOT SET BY THE
_PMASK@OUT=INSTRUCTION,

By MSKi2

) sMASK*OUT LPT

71T'S IMPOSSIBLE TO SET DONE@FF

CPU zWITh A PRINT#=COMMAND

3I1/0eRESET FAILED TO CLEAR THE INTOS=

FLOP,

;IT'S IMPOSSIBLE TO SET DONE=FF

@ sWITH A PRINT=COMMAND

@,@-SNR

sWITH LPT=DONE SET, NO DEVICE=NC, WAS

sREAD BACK RY THE INTA@INSTRUCTION,

7IT'S IMPOSSIBLE TO SET DONE@FF

@ 7WITH A PRINT=COMMAND

1,LPTCO

By1rSZR

3THE INTA*INSTR, DID NOT READ THE LPT=

sDEVICE=CODE.



11475

11476

11477

11540

11501

11502

11543

11544

11505

11506

11587

11518

11511

11512

11513

11514

11515

11516

11517

11528

11521

115e2

11523

11524

11525

11526

11527

11534

11531

11532

11533

11534

11535

11536

11537

11546

11541

11542

11543

11544

11545

11546

11547

11559

11551

11552

11553

11554

11555

11556

11557

11569

11561

11562

11563

«MAIN

ag6lle

a2a7a4

@62877

Q64177

Q%6139

Oade114

361477

@2463e2

106415

@b6l14

#06113

a@6lle

@60177

9061308

@W6114

960409

1@1@@4

Sdoli4

@@6113

B@6112

B6827T

@06130

Adela

B68177

@60217

B63477

@06114

826113

aagetie

86277

Q861308

Agdoi14

B2aist

@61817

B60177

O69117

G63477

@a6114

@86113

@66131

@86112

G60177

820151

g61817

Q60117

906863

@29@1e2

G63517

@@6114

@63477

@a6114

B68277

986113

ago6isi

Me2124

ITs:

IT@7:

ITQ8:

IT@93

ITias

SETP2

LDA

MSKO

INTEN

SETCO

EHALT

INTA

LDA

Sua

ERALT

Lcor

SETP2

INTEN

SETDO

EHALT

CIA

MOV

EHALT

LOOP

SETP2

INTOS

SETO9O

EHALT

INTEN

NIOC

SKPBN

ERALT

LcoP

SETP2

INTOS

SETOO

EHALT

LOA

COA

INTEN

NIOS

SKPBN

EHALT

LOOP

CLBUF

SETP2

INTEN

LDA

COA

NTOS

TIMSK

12,

SKPRZ

EHALT

SKPBN

EHALT

INTOS

LoaP

CLBUF

JMp

Br¥SK12

@

é

1,LPTCO

@,1,/SNR

a,@

@,@,S2ZR

XLPT

cPu

@,LOSPA

Br XLPT

XLPT

CPU

O,LOSPA

@yXLPT

XLPT

XLPT

CPU

@GRORET

eMASK*OUT LPT

;IT'S IMPOSSIBLE TQ SET DONE@=FF

pWITH A PRINT#=COMMAND

pINTA READ LPT=CODE, EVEN IF THE

7LPT SHOULD BE MASKED QUT

sIT'S IMPOSSIBLE TO SET DONE=FF

pwITH A PRINT=COMMAND

sTHE LPT=DEVICE*CODE WAS PLACED ON THE

sDATABUS WITHOUT AN INTA@INSTRUCTIONS

;I1T'S IMPCSSIALE TO SET DONE=FF
PWITH A PRINT=COMMAND

THE INTR*FLOP WAS NOT CLEARED BY THE

;CLEAR PULSE,

31T'S IMPOSSIPLE TO SET DONE=FF

sWITH A PRINT=COMMAND

sTHE INTR=FLGP WASN'T CLEARED BY THE

;STARTPULSE

7CLFAR LINE-BUFFER @

7LOAD A SPACE TO PRINTER

;WAIT FOR LPT=BUSY = @ (MAX 18MS)

;BUSY<FF DOESN'T RETURN TO @

sAN INTERRUPT OCCURED EVEN IF IT WASN'T

3A PRINT= OR PAPERCOMMAND

7CLEAR LINE*BUFFER



|

Qt

2

83

@4

@5

26

e7

G8

a9

1@

M1

12

13

14

15

16

17

18

19

28

a1

22

23

24

es

26

27

28

29

@124

11564

11565

11566

11567

11572

11571

11572

11573

11574

11575

11576

11577

11608

11601

11602

11683

11604

11605

11626

11607

11612

11611

11612

11613

11614

11615

11616

11617

11620

11621

11622

11623

11624

11625

oMAIN

aS4it24

ABolle2

B2B615

861817

268117

20a4e1

963517

a@a4Ge

G63717

@@6114

@46113

a@2124

a@54124

@20143

185228

A44443

A4D4gal

046118

606130

@06114

G20434

@61817

68117

863417

ga24i1a

O0od6l

811646

@63717

820404

Beodel

011645

G63617

006114

@@6113

7TEST OF COMMANDLOGIC,

OT@a:

QT@23

OERR2:

STA

SETP2

LDA

OCA

NTOS

JMP

SKPRZ

JMP

SKPDZ

EHALT

LOOP

JMP

STA

LDA

MOVZR

STA

STA

SETP@

SETDO

EHALT

LDA

DOA

NTOS

SKPAN

JMP

CWwAIT

TS15X

SKPDZ

JMP

CWAIT

T$15uU

SKPDN

ERALT

LOOP

3,GRORET

@,NOOPR ;A NO-QPERATICN=INSTR,

@,XLPT

XLPT

etl

XLPT

ate

XLPT

7THE NO*OP=INSTRUCTION WAS NOT EXE. AS

7A NO=GP, ERROR IN BUSY= OR STROBE@

s INHIBITGATES

@GRORET

3,GRORET?CONLY RC3632/33/34/35/36/41)

@,TSISL ;SPECIFIED TIME TO SPACE 15 LINES
@,1

1,TS15X ;SET LOWER TIMELIMIT

@,TSi5U ;SET UPPER TIMELIMIT (=TS15X+TS15U)

7IT'S IMPOSSIBLE TO SET DONE*FF

sWITH A PRINT=COMMAND
@,SPISL 3A "SPACE 15 LINES"=COMMAND

@,XLPT

XLPT

XLPT

OERR2

sWAIT SPECIFIED TIME = 50%

XLPT

OERR2

sWAIT SPECIFIED TIME + 5Q@% (FROM START)

XLPT

3THE COMMAND: SPACE 15 LINES WASN'T EXE.

74S A PAPER=COMMANO, OR IF IT REALY OID

7SPACE, THE PAPERFEED-TIMING ISN'T COR=

RECT,

Feesece NOT FATAL ERROR cevvocace



11626

11627

116390

11631

11632

11633

11634

11635

11636

11637

11648

11641

11642

11643

11644

11645

11646

11647

11652

11651

11652

11653

11654

11655

11656

11657

11664

11661

11662

11663

11664

11665

11666

11667

11674

11671

11672

11673

11674

11675

11676

11677

»MAIN

Bvo13t

OW6111

@eai44

@61817

RO2677

AGBLLT

286863

281750

@63517

Ago114

063717

ae@e114

286113

ae@2ei24

902517

2930a@

nOCead

Q2ga@e

geeead

aS4i2a4

820143

105220

B44772

B4a774

@dolil

2261308

e@6114

@29146

@61817

260117

Se34i7

@82410

Be6e61

011646

@63717

@20404

@0edel

@11645

@63617

O@6114

AGo113

G49727

OTa3:

S°1SL:

TSi5us

TS15xX3

couse:

CLPT4:

OT@é:

DERRG:

CLBUF

SETPIL

LEA

DCA

INkST

KTOS

TIMSK

1002,

SKPaZ

EHALT

SKPCZ

EHALT

LoaP

JMP

@@2s5i7

a

@

@

4

STA

LDA

MOVZR

STA

STA

SETPI

SETOO

EHALT

LCA

DOA

N1OS

SKPBN

JMP

CwAIT

TS15x

SKPDZ

JMP

CWAIT

T$15U

SKPON

EHALT

LOOP

aMP

@,PRTCR

a,XLPT

XLPT

XLPT

XLPT

@GRORET

3,GRORET

@,TSi5L

Ort

1,TS15X

8,TSi5U

@,SPAIL

@yXLPT

XLPT

XLPT

OERRG

XLPT

OERRG

XLPT

ates

sCLEAR LINE=BUFFER

sLOAD A PRINTCOMMAND, CLEAR IT 8Y IORST

zWAIT FOR BUSY=FF=@ (MAX 1 SEC)

;BUSY*FF DOESK'T RETURN TO ZERO

sTHE I/O*RESET DID NOT CLEAR THE COM=

7MANDREG,

2TS15b

SOx OF TS15L

;CONLY RC3637/38/39)

;SPECIFIED TIME TO SPACE 1 LINE

sLOWER TIME=“LIMIT

;UPPER TIME*LIMIT = TS15X

sIT'S IMPOSSIBLE TO SET DONE=FF

;WITH A PRINT*COMMAND

;SPACE ONE LINE

+WAIT SPECIFIED TIME = 50%

WAIT SPECIFIED TIME + 54% (FROM START)

7 THE COMMAND: SPACE 1 LINE WASN'T EXE.

3AS A PAPERCOMMAND,

3SPACE,

tRECT.

Feeuceee NOT FATAL

OR IF IT REALY DIC

THE PAPERFEED=TIMING ISN'T COR@

ERROR weewnee



|

OL
82

@126

117008

11781

11782

11763

117@4

11705

11746

11787

11718

41711

11712

11713

11714

11715

11716

11717

117298

11721

11722

11723

11724

11725

11726

11727

117328

11731

11732

11733

11734

11735

11736

11737

11748

11744

11742

11743

11744

11745

11746

11747

11758

11751

11752

41753

11754

411755

11756

11757

11769

11761

eMAIN

eS4124

agolle

Go2677

1824498

R6B417

1@1¢@14

@06114

886113

@@6131

G6ll2

862677

924504

@06114

126440

B60417

161014

BGo1ll4

@06113

@82124

@54124

206118

Q@4451

Q@6114

2603617

@@6114

G@6113

B06118

@04443

@Q6114

O86115

819800

@@6114

Heo113

086110

B@4434

QG6114

122446

BOB4a0

@244e7

187404

B@6114

@06113

B86110

924423

Odo114

M62677

206116

819890

@@6114

906113

3 TEST OF STATUSREG. (= TESTS WITH OPERATOR=INFOLVEMENT),

STOG: STA

SETP2

TORST

suso

OIA

MOVE

ERALT

LoaP

ST@l: CLBUF

SETP2

IGRST

JSR

EHALT

suBbe

DIA

MOV

EHALT

Looe

UMP

ST@2: STA

SETPO

JSR

ERALT

SKPODN

ERALT

LOOP

STQ33 SETP@

JSR

ERALT

STATA

eigege

EHALT

LOOP

STB4: SETP@

JSR

EHALT

SuBC

DIA

LDA

AND

ERALT

LOOP

S785: SETP@

JSR

ERALT

IORST

STATN

219728

EHALT

Loup

3/GRORET

ra

@,XLPT

@,@*rS2Z2R

7THE STATUSBLFFER=QUTPUT IS NOT ZERO

sEVEN IF IT IS CLEAREO BY I/0*RESET

7CLEAR LINE=8UFFER

CRPRT 7LOAD A CARRIAGE=RETURN TO PRINTER

;DONE=FF ISN'T SET AFTER A PRINT=

7COMMAND

1,1 sEXPECTED STATUS IN AC1

Oy XLPT

@,@,SZR

74 SATUSBIT IS SET-EVEN IF THERE SHOULD

7BE NONE AFTER A PRINT*OPERATION,

OGRORET

3,GRORET

SKPC7 7EXE. A SKIP TO CHANNEL 7(€11) = COMMAND

. 7BUSY=FF DOESN'T RETURN TO ZERO AFTER

XLPT 7A PAPER=SKIP=COMMAND

sAFTER EXE. A PAPER@SKIP=COMMAND THE

sLPT=DONE=FLOP IS NOT SET.

SKPC7T

;BUSY=FF DOESN'T RETURN TO ZERO AFTER

7A PAPER=SKIP=COMMAND

7TEST STATUS

FSTATUSBIT 3 WAS NOT SET AFTER SENSING
3A HOLE IN CHANNEL 7 (11)

SKPC7

;BUSY=FF DOESN'T RETURN TO ZERO AFTER

Ore 3A PAPER=SKIP=COMMAND

Ore

1,BIT3M

OriSZR

3THE LPT-=STATUSREG, IS CONNECTED TO TRE

sDATALINES EVEN IF THE SELECTED DEVICE

718 DEV. @,

SKPC7

;BUSY=<FF DOESA'T RETURN TO ZERO AFTER

7A PAPER#SKIP=COMMAND

;TEST STATUS

zI/O*RESET FAILED TO CLEAR STATUSREG.



11762

11763

11764

21765

11766

11767

11779

11771

11772

11773

11774

11775

11776

11777

12004

12081

12482

12083

12004

12085

12006

12007

12019

12011

12012

12013

12014

1eg15

12e16

12@17

1ee@2e

12021

12022

12823

12024

12025

12826

12027

12939

12031

12@3e

@MAIN

O@6118

Qa4413

A@6114

H62677

906127

ACb114

B6Q417

1o1014

C@6l14

e@6113

a@2124

@109a0

aS4qi7

@10416

@29414

@24ya5

123288

Ho1817

260117

AB6263

883720

863517

@00482

B@2494

@14403

ae24ae

O89aa0

B48008

e2eeeo

Q5477T

Q1A776

@20144

861017

Q69117

@86063

Q01759

@63617

@204G2

ade7oe

@14765

Bb2764

ST46:

BIT3Ms

SKPC7$

VCHNB?

SKPRE?:

CRPRR:

CRPRT:

SETP@

JSR

EHALT

ICGRST

SETRU

EHALT

DIA

MOVS

ERALT

LOGP

JMP

G1Kaee

STA

18Z

LDA

LDA

ADD

DOA

NIGS

TIMSK

2a0e,

SKPRZ

JMP

JMP

Dsz

JMP

2aea

STA

Isz

LDA

CCA

NIOS

TIMSK

12ue,

SKPIN

IMP

JMP

Csz

IMP

SKPC7

Oy XUPT

8,2@,*SZR

@GRORET

3,SKPRE

SKPRE

@,VCHNB

1,PRTFF

1,2

Oe XLPT

XLPT

XLPT

ste
@SKPRE

SKPRE

@SKPRE

3,CRPRR

CRPRR

2,PRTCR

O,XLPT

XLPT

XLPT

ate
@CRPRR

CRERR

@CRPRR

sBUSY@FF DOESN'T RETURN TO ZERO AFTER

3A PAPER@SKIP=COMMAND

SET BuUSY,WAIT UNTIL IT RETURNS TO @

;BUSY-FF DOESN'T RETURN TO ZERO

SI/O“RESET OTC NOT CLEAR THE CAR@=

;TAPE SENSED@FLOP.

sLOAD HIGHEST CHANNELNO,

sLGAD "SKIP TO CHANNEL @"=COMMAND

zACG3=SKIP TO CHANNEL 7(€11)-COMMAND

PWATT FOR BUSY=9 (MAX 2 SEC)

7TIME OUT = RETURN CALL+1
PNORMAL OUT = RETURN CALL +2

sHIGHEST AVAILABLE CHANNEL IN VFT

FEXE, A PRINT=COMMAND

pWATT FOR DONE=1 (MAX 1 SEC)

7TIME OUT = RETURN CALL +1

;NOPMAL OUT = RETURN CALL+2



|

G1

Be

03

a4

as

a6

67

88

09

10

11

12

13

14

15

16

17

18

19

2a

el
22

23

24

25

26

27

28

29

3a

31

32

33

34

35

36

37

38

39

40

ay

42

43

44

45

46

47

128

12033

12034

12835

12036

12837

12040

1eB4t

12@42

12843

12@44

12045

12046

12047

122598

12051

12052

12053

12054

12055

12856

12057

120628

12061

12062

12063

12064

12@65

12066

12867

12078

12071

12e@72

12873

12¢74

12075

12076

12077

12100

12101

12102

«MAIN

@54124

@26112

M2aisi

061017

B6Q117

8620300

969320

660300

960300

863517

@a6114

Q06113

@06131

O@6111

@eeai4e

040405

geaiad

061017

060117

826863

9292820

863617

B8A482

@204a3

820774

046114

006113

a@@e2i2e4

a54124

e@olt2

g2a151

861017

Q6B117

060309

260300

260309

063517

a06114

906113

900745

#PRINTERTIMING@TESTS

TTaQ:

TTQ1s

CONTI:

TT@e3

STA

SETP2

LDA

DCA

NTOS

NIOP

NTOP

NIOP

NIGP

SKP8Z

EHALT

LOOP

CLBUF

SETP1

LOA

STA

LDA

BOA

NIOS

TIMSK

@

SKPDN

JMP

JMP

LDA

ERALT

LOOP

JMe

STA

SETP2

LDA

OOA

NIOS

NIOP

NIOP

NIOP

SKPBZ

EHALT

LOOP

JMP

3,GRORET

@,LOSPA ;LOAD A SPACE TO PRINTER

a, XPT

XLPT

a ;WATT APP, 8 = 12 US

a

a

a

XLPT Peeeeee NOT FATAL ERROR eager

3LPT=BUSY=FLOP DID NOT RETURN TO

3ZERO APP, @ US, AFTER A LOADCOMMAND

71S PRT.TYPE AND DRUMSPEED SET CORRECTLY?

;CLEAR LINE=BUFFER

@,TDOSC

a@,CONTI

@,PRTCR LOAD A CARRIAGE@RETURN TO PRINTER

@,XLPT

XLPT

;WAIT FOR DONE = 1 (MAX TDOSC SEC)

XUPT

«te

343

Feesseee NOT FATAL ERROR saseceeee

;

@-CONTI +;

DONE={FF IS SET CORRECTLY AFTER A PRIAT#

COMMAND CIF NO ERRORS UNTIL NOW), BUT

IT HAPPENS TCO LATE. THE MAX=@SET=TIME

= CONTENT OF ACB

IS PRT.TYPE AND DRUMSPEED SET CORRECTLY?

@GRORET

3,GRORET

@,LOSPA ;LOAD A SPACE TO PRINTER

@,XLPT

XLPT

8 sWATT APP, 698 US

a

i)

XLPT Sewrecece NOT FATAL ERROR aseaceces

sLPT=BUSY-FLOP DIDN'T RETURN TO
7ZERQ APP, 6 US AFTER A LOANCOMMAND

TTe@1 7IS PRT.TYPE AND DRUMSPEED SET CORRECTLY?



12183

12104

12145

12106

12iv7

12118

12111

12112

12113

12114

12115

12116

12117

121228

telat

12122

12123

12124

12125

12126

oMAIN

@54124 TTd3:

@e6ile

@20151

961017

#68117

260308

068380

A60309

76A388

269380

268308

860388

260380

260308

260308

@63517

@86114

006113

B06131

@@2124

STA

SETP2

LDA

COA

NIOS

NIGP

NIOP

NIOP

NIOP

NIGP

NIOP

NIOP

NIOP

NIGP

NIGP

SKPAZ

ERALT

LOOP

CLAUF
UMP

3,GRORET e@

@,LOSPA ;LOAD A SPACE TO PRINTER

@,XLPT

XLPT

a sWATT APP. 2€ = 28 US

a

a

g

a

a

@

@

a

@

XLPT seeee NOT FATAL ERROR eeeoesece

;LPT©BUSY-FLOP DIDN'T RETURN TO ZERO
;APP, 20 US AFTER A LOADCOMMAND

TIS PRT.TYPE AND DRUMSPEED SET CORRECTLY?

sCLEAR LINE=BUFFER

@GRORET e@



0132

12127

12139

12131

1ei3e2

$2133

12134

12135

12136

12137

121428

12141

12142

12143

12144

12145

12146

12147

1215

12151

12152

12153

1e154

12155

12156

12157

12162

12161

12162

12163

12164

12165

12166

12167

1217¢@

12171

12172

12173

12174

12175

12176

12177

12282

12201

12202

12203

12204

12205

12206

12207

12212

te2it

12212

12213

MAIN

@54124

226474

Qd6131

826119

@20145

206466

@86114

H20158

840457

@20147

@4a4s4

@20455

@06457

@06114

@14458

@80402

860426

@22455

101815

800403

O06@61

013017

B2B443

Od6444a

@86114

@i4435

Qea4ee

AGO413

466063

800285

863517

@06114

@20432

G61817

@62677

@60117

@14422

Q80746

geai4a

086424

B6114

B20146

Bb6421

Q06114

B14a4ay3

008734

820145

ag64i4

@06114

O86413

#06862

a20eaa

@G6113

;DATAREGISTERTEST,

OTga: STA 3,GRORET;PRINT COMPLEMENTED CHARACTERS

JSR @LPOEF ;PEFINE LINES/PAGE

CLBLF 3;CLEAR LINE~BUFFER

SETPa

LDA @,PRTIFF 3PRINT FF

JSR @IPRIN

ERALT pBUSY=FF=1, PRINT IMPOSS,

LDA @,LIPAG

STA @,LICGU ;SET LINECOUNTER
CONT: LDA @,CHALI

STA @,COUDB ;SET CHARCOUNTER

CONTD: LDA @,PRTST

JSR @IPRIN PRINT CHARCOPE 52

EHALT ;BUSY@FF=1, PRINT IMPOSS,

csz couDe

JMP ete

MP OUTDe END OF LINE

LDA @,eILomt

MOV# @,@,SNR

JMP oti sPRINTER IS NCT LOGABAX

CWAIT WAIT 7 MS TG TEST FIFO-8UFFER

CBELL ;USED AS CONST

LDA @,PRTU

JSR @IPRIN ;PRINT CHARCODE 125

ERALT ;BUSY=FF=1, PRINT IMPOSS,

DSZ coupe

JMP ete

JMP OUTDe END OF LINE

TIMSK WAIT FOR BUSY=FFS@ (MAX 5 MS)

5

SKPBZ XLPT

EHALT ?BUSY@FF DOESN'T RETURN TO ZERO

LDA @/PRCCL ;SEND CHARCODE 72 TO LPT

OCA @,XLPT

IORST CLEAR DATAREG,

NIOS XLPT

DSz coude

ume CONTD :NOT END OF LINE
OUTD@: LDA @,PRTCR ;END OF LINE

JSR @IPRIN

EHALT ;BUSY<FF=1, PRINT IMPOSS,

LDA @,SPAIL

JSR @IPRIN

ERALT ;BUSY-FF=1, PRINT IMPOSS,

DSz LIcou ;TEST FOR ENO OF PAGE

JMP COKNTO ;NOT END OF PAGE
LDA @,PRTFF ;END OF PAGE

JSR @LPRIN

ERALT ;BUSY<FF=1, PRINT IMPOSS,

JSR @PRIEX
WATOP ;THE PRINTED HAVE TO BE LINES WITH:

g2eaue :

cor ;CHARCODE S2,CHARCODE 125, (SPACE),

;CHARCODE 52,CHARCODE 125 ETC,

THAT MEANS IN ASCII: *,U, (SPACE),

AND IN RCSTANDARDs 6,K, (SPACE).

;THE SPACES WILL ONLY BE PRINTEC IF A

;CHAR WITH CHARCODE @ WILL BE CONVER=

7TED TO A SPACE EITHER BY THE CONTROLS
7LER OR BY THE PRINTER ITSELF.

IF THE PRINTOUT IS LIKE THIS, THEN

7THE DATAREG. IS OK, IF THE SPACES

7(OR THE "MISSING" SPACES) ARE



I

G1

Ze

a3

a4

a5

86

O7

@131

12214

12215

1e216

12217

12220

1e221

1le222

12223

12224

12225

12226

1e227

12232

12231

12232

12233

12234

12235

12236

12237

1224e@

12241

12242

12243

12244

12245

12246

12247

12258

12251

12252

12253

1e254

12255

12256

12257

i22oa

12261

12262

12263

12264

12265

12266

12267

12270

12271

MAIN

@B2124

aaaeae

ABELAD

avagse

aeeles

QO8¢72

012534

@12645

B13531

807772

@54124

Q86775

gd44eai

@@6118

Qage4a7

QQ4427

@easi4

@84435

289482

QQ4433

QOe4e1

@2a144

226768

@@6114

@20146

@46755

@06114

AC4437

808763

@54476

@06131

@2eias

Q@b6746

906114

@20150

1dt22eo

B40472

@82466

@54465

022466

QW6736

@06114

p2g147

1u1220

40463

482456

Coude:

LIcdu:

PRIST?:

PRTU:

PRCOL:

IPRIN?:

PRIEX:

LPDEF:

ILOM1s

OTa1s

PRION:

ELGNL?

SETPA:

SETELSs

IMP

c

g

Se

125

Te

PRIND

EXPRI

CEFLP

MARKL

STA

JSR

JSR

SETPO

JMP

JSR

LDA

JSR

JMP

JSR

JvP

LDA

JSR

ERALT

LDA

JSR

EHALT

JSR

JMP

STA

CLBUF

LDA

JSR

ERALT

LDA

MOVZR

STA

JMP

STA

LDA

JSR

ERALT

LDA

MCVZR

STA

JMP

OGRORET

3,GRORET

@LFOEF

SETPA

ELGNL

SETEL

@,CHARY

LD33C

LD33C

etl

@,PRTCR

@TPRIN

@,SPAIL

@IPRIN

ENCTS

PRTON

3,RESET

@,PRTFF

@IPRIN

@,LIPAG

G,@

@,COuULI

@RESET

3,RESET

@,ELONG

@IPRIN

B,CHALI

Q,2

@,CQUCH

@RESET

PSUBSTITUDED BY CHAR*S WITH CHARCQDE

772 ("s" OR "S"), THEN THE I/0-RESET=

;PULSE FAILEO TQ CLEAR THE DATAREG,

H PROCEED

tPRINT ELONGATED Y'S (RC3638)

;DEFINE LINES/PAGE

sSTART WITH NL

;SET PRINTER IN ELONGATE MODE

7LOAD 33 Y'S = RETURN ,+1 OR .+2

:END OF LINE

;NOT END OF LINE = LOAD 33 Y'S

;PRINT AND SPACE ONE LINE

sBUSY=FFSt, FRINT IMPOSS,

;BUSY=FF=1, PRINT IMPOSS.

;TEST FOR ENC OF PAGE

:NOT END

EPRINT FF AND SET LINES/PAGES1/2 LIPAG
PCLEAR LINE-BUFFER

;BUSY<FF=1{, PRINT IMPQSS,

;SET PRINTER IN ELONGATE=MODE

;BUSY=FF=1, PRINT IMPOSS,

7SET CHAR/LINE



| @132 MAIN

OL

@e 12272 854455 LD33c: STA 3/RESET ;LOaD AC@ TO PRINTER 33 TIMES

@3 12273 Be44et LDA 1,HOH33

64 12274 44461 STA 1,COU33

@5 i2275 @66725 LOADC: JSkK @OIPRIN ;L04D ACY TO PRINTER

Ge 12276 206114 ERALT 7BUSYe@FF=1, PRINT IMPOSS,

©7 te277 414454 csz COUCH 7TEST FOR END OF LINE

88 12342 98e4e2 Jmp et2

99 12341 a82446 JMP @RESET ;END OF LINE

1@ 12302 614453 o3Z C0us3
11 12303 @8@772 JMP LOADC

12 12364 910443 IsZz RESET 7ACQ HAS BEEN LOADED 33 TIMES

1312345 a@2442 JMP @RESET

14

15 12306 214444 ENDTS: oSZ COULI ;TEST FOR END OF PAGE
16 123467 @61400 JMP 0,3 ;NOT END OF PAGE
17 1231@ @20145 LDA @,PRTFF ;END OF PAGE

18 12311 @@6711 JSR @IPRIN

19 12312 006114 EHALT sBUSY@FF=1, PRINT IMPOSS,

2@ 12313 0067128 JSR @PRIEX

21 12314 aa6e62 WATOP ;THE PRINTED HAVE TO BE HALF

22 12315 @20000 @20002 7A PAGE wITH LINES FILLED UP

23 12316 @v6113 LOOP FWITH ELONGATED Y'S

e4

25 12317 202437 JMP oTe3

26

e7

28 12328 854124 O12: STA 3/GRORET;PRINT ELONGATED Y'S (RC3639)
29 12321 086783 JSR @OLPDEF ;DEFINE LINES/PAGE
3@ 12322 904727 JSR SETPA

31 12323 906118 SETPO

32 12324 O84736 PRT@2: JSR SETEL 7SET PRINTER IN ELONGATE MODE

33 12325 820423 LDA @,CHARY ©

34 12326 O84744 JSR LO33C 7LOAD 33 ¥'S = RETURN TO .+1 OR ,+2

35 12327 @@@418 JMP OuTd2 7END OF LINE

36 12330 29424 LDA @,hOH33 ;NOT END OF LINE

37 12331 924422 LOA 1,COUCH
38 12332 123600 acd 1,¢@

39 12333 240420 STA @,COUCH
4@ 12334 geg15t LDA @,LOSPA
4412335 @Q4735 JSR LO33C ;LOAC 33 SPACES = RETURN TO ,41 OR ,+2

42 12336 680401 JMP etl vEND OF LINE

4312337 g@20144 OUTG2: LDA @,PRTCR ;PRINT AND SPACE 1 LINE
44 12340 ad6662 JSR @IPRIN

45 12341 a86114 EHALT ;BUSY@FFS1, PRINT IMPOSS.
46 12342 020146 LDA @,SPAIL
47 12343 986657 JSR @IPRIN

48 12344 @v6114 EHALT ;BUSY*FF=1, PRINT IMPOSS,

49 12345 Qw4741 JSR ENOTS ;TEST FOR ENC OF PAGE
58 12346 @80756 JMP PRT@2 7NOT END OF PAGE

51
52 12347 M8900 RESET: @

53° 12358 900131 CHARY: 131

S4 12351 AW@e1o ELONG: 16

55 12352 @0000@ COULI: @

56 12353 78902 COUCK: @

S57 12354 @08041 HOH33: 33,

58 12355 900060 COU33: @



@133

12356

12357

12360

12361

12362

12363

12364

12365

12366

12367

12379

12371

-12372

12373

12374

12375

12376

12377

12420

124at

12402

12403

12404

12425

12406

12407

12412

124il

12412

12413

1e4ia

12415

eMAIN

B2evi4as oTa3:

@86643

086114

@é6111

@20147

24632

@20633 COND2:

286635

adeir4

914626

Qaa774

@20152

006639

M06114

263417

@2G4R4

G06861

@ke4i5

@63517

@@6114 QERRG:

@29144

O06617

a@6114°

@2a146

B¥6614

B@6114

#06113

Qb6612

Q66062

@e00aa

2@2124

@@@004 MSO24:

Lpa

JSR

ERALT

SETPL

LDA

STA

LDA

JSR

EHALT

oSsz

JMP

LDA

JSR

EHALT

SKP@N

JMP

CWAIT

MS8a4

SKPABZ

EHALT

LOA

JSR

ERALT

LDA

JSR

EHALT

LaoP

JSR

wATOP

G2098e

JMP

4

@,FRTFF

@IPRIN

a,CHALI

@,COUDB

@,PRTST

@IPRIN

couDe

cCOND2

@,CELET

@IPRIN

XLPT

QERRG

XLPT

@,PRTCR

@IPRIN

@,SPAIL
@IPRIN

ePRIEX

;LOAD PRINTERBUFFER AND DELETE (RC3638/

339)
;RUSY<FFsi, PRINT IMPOSS,

;ACPr= NO UF CHAR PER LINE

3L04D A LINE WITH CHARCODE S2

;BUSY*FFS1, PRINT IMPOSS,

;TEST FOR ENC OF LINE

;NOT END

zACOs= A DELETE COMMAND

;CELETE THE ENTIRE AUFFER

;BUSY=FF=1, PRINT IMPOSS,

sWAIT 4 MS

;THE DELETE=COMMAND ISN'T EXECUTED

;CORRECTLY = THE TIMING IS WRONG

;BUSY@FFS1, PRINT IMPOSS.

;BUSY@FF=i, PRINT IMPOSS,

- pIF LPT PRINTED NOTHING, THE DELETE

@GRORET

sCOMMAND IS EXECUTED CORRECTLY
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@1

@2 +TEST OF PAPERCOMMANDLOGIC

@3

G4

@5 12416 @54124 OTB4: STA 3,GRORETsTEST OF PAPERSKIP*LOGIC (RC3632-41)

@6 12417 286110 SETPO@

87 12426 286132 SETDO

Qe t2421 e06114 ERALT 317'S IMPOSSIBLE TO SET DONE=FF

09 12422 922445 LDA @,@NOVCH WITH A PRINT=COMMAND

12 12423 @40476 STA @,cOues

11 12424 910475 1sZ coudas

12 12425 820145 LDA Q@,FRTFF

13. 12426 B40475 STA @,SKPCC

14 12427 g64462 CONTL: JSR FORMC PSKIP TO CHANNEL @el-273e4 aeoe 7 CA1)q

15 12430 986114 EHALT pBUSY=FF=1, FRINTCFORMC=ROUT) IMPOSS,

16 12431 926063 TIMSK sWAIT FOR DONE@FF = 1 (MAX 2 SEC)

17 12432 983720 2aee,

18 12433 263617 SKPON XULPT

19 12434 9286114 EHALT sIT'S IMPOSSIBLE TO SET DONE=FF

2@ 12435 @84435 JSR PRTIL sPRINT A LINE WITH *'S

21 12436 814463 osz coue4

22 12437 8807720 UMP CONT!

23 1ec44@ g@4555 JSR EXFRI

24 12441 @06862 WwATCP 7LOOQK THAT THE PRINTED IS3
25 12442 @20008 Q20282 7SKIP TO CHANNEL @

26 12443 086113 LOOP PRKRREKKERRERK SC oe ee (OR CHARCODE S2)

27 7SKIP TO CHANNEL 1

28 PERK KERRIER, Ce eeee

29 7SKIP TO CHANNEL 2

3@ PRA KKKKKAEREKKK geen

31 Fee eETloee

32

33 F PROCEED

34 .

35

36 12444 O86118 OTO5: SETPS

37 12445 006132 SETOG

38 12446 906114 EHALT . 3IT'S IMPOSSIALE TO SET DONE=FF

39 sWITH A PRINT=COMMAND

4@ 12447 152529 SUBZL 22 zAC23=

41 1245@ @2a14s LOA @,PRTIFF ;SKIP TO CHANNEL @

42 12451 284463 CONT2: JSR PRIND sPRINT AC@

43 12452 906114 EHALT ;BUSY*FF=1, PRINT IMPOSS.

44 12453 204417 JSR PRTIL ;PRINT A LINE WITH CHARCODE 52

45 12454 g2045a LOA @,SKPNC

46 12455 1430008 ADD ere

47 12456 151128 MOvZL era

48 12457 824443 LOA 1,HOCL6

49 12468 146432 SUBZa 2,1,8Z2C 315 AC2 > 16-DEC,.

5@ 12461 968772 IMP conte 3NO

51 12462 884533 JSR EXPRI YES

Se 12463 986@62 WATCP 7THE PRINTED CUTPUT HAS TO BES

53 12464 g228028 @2neae 7FF
S4 12465 906113 LOOP PRKRKKKEKEKKEKS. cece (OR CHARCODE 52)

55 7SKIP 1 LINE

S6 PRKAKKKKKKEKE Ks se eee

S7 7SKIP 2 LINES

58 PRK KKKKKKEEEEK, Cee enae

59 7SKIP 4 LINES

oe RRR KEKE RREEEK . Cee

ol 3SKIP 8 LINES
62 

PRAKKKKK KEK, ce eee

63

o4

65 : PROCEED

66 12466 882124 JMP @GRORET



@135

12467

12474

12471

12472

12473

12474

12475

12476

12477

12509

12501

12502

12583

125284

12585

12506

12507

12519

1esii

12512

12513

12514

12515

12516

12517

12520

12521

12522

12523

12524

12525

12526

12527

12534

12531

12532

12533

12534

12535

12536

12537

1254¢@

12541

12542

12543

12544

12545

12546

12547

12558

12551

12552

12553

12954

12555

12556

12557

12568

oMAIN

912014

BOACCO

B89eSe2

654426

@2a147

Q40774

@14423

a24422

Q29772

au44a34

906114

@14766

aoa774

@20144

@24427

@06114

@10411

0024108

@54497

210486

@20418

@24420

214403

810405

982401

aaaaad

eageaa

200620

adaeasd

882500

202808

Aaaeae

240000

Qoagada

a8Geeo

2eaeae

GUACae

@54774

B1@773

B4@773

B4a773

850773

@B6263

@11618

863517

Q284G2

Q22O4e6

220763

@24763

@30763

O14757

282756

@20756

@24756

@36756

861817

260117

882750

NOVCHS

COUaa:

STPRTs

PRTIL:

STLOAS

FORMCs:

PRTIR:

couads:

HOC163

SKPCC:

SKPNC:

OOSET:

REEXP3

BUDORS

PRIRT?:

AGSAV?

ALSAV:

A2SAV?E

VCRNB

@

$2

STA

LOA

STA

08Z

LDA

LOA

JSR

EHALT

osz

JMP

LDA

JSR

EHALT

18Z

JMP

@22588

@@2cee

Aone

3,PRTIR FROUTINE WILL PRINT 1 LINE WITH *'S
@,CHALI:OR ANOTHER CHAR WITH CHARCODE 52

@,couee

PRTIR

1,PRTIR

@,STPRT

PRIND

COoLaa

STLDA

@,PRTCR

PRIND

PRTI1R

@PRTIR

3,PRTIR

PRTIR

@,SKPCC

PRIND

PRT1IR

SKPCC

@PRTIR

zACiz= CALL CF PRTIL=ROUT

zACAs= CHARCCDE S2

;BUSY@FF=i, PRINT IMPOSS,

zACLSCALL@=LOC OF PRTIL@ROUT,

7END OF LINE, LOAD A PRINT*COMMAND (CR)

;BUSY@FF=1, PRINT IMPOSS.

pACLZECALL-LOC OF PRTIL=ROUT,

FRETURN CALL+1L

7A SKIP TO CKANNEL X = COMMAND

PRINT ERROR

INCREMENT CHANNEL NQ,

7"SKIP@LINES"=COMMAND

yNO“0P, BUT CCNE@FF WILL BE SET

sROUTINE WILL WAIT FOR LPT*RUSY,AND THEN LOAD AC@ TO PRINTER

PRINCS

ACOUTs

STA

1sZ

STA

STA

STA

TIMSK

5Q0a,

SKPBZ

JMP

JMP

LDA

LDA

LDA

DS2

JMP

LOA

LOA

LDA

COA

K10S

JMP

3,PRIRT

PRIRT

@,AGSAV

1,A1SAV

2,A2SAV

XLPT

ACOQUT

@,AZSAV

1,A1SAV

2, A25AV

PRIRT

@PRIRT

@,ANSAY

1,A1SAV

2,AeSAy

@eXLPT

XLPT

@PRIRT

sWATT FOR BUSY=S4 AND PRINT ACB

sTIME OUT
sNORMAL OUT

sRETURN CALL+1 CERROR@RETURN)

sRETURN CALL+2



|

G1

ae

83

a4

as

Bo

Q7

68

a9

1g

11

12

13

14

15

16

17

18

19

28

21

22

23

24

25

26

27

28

29

3e

31

32

33

34

35

36

37

38

39

4g

ay

42

43

44

45

46

47

48

49

Se

51

52

53

54

55

56

57

58

6136

12561

12562

12563

12564

12565

12566

12567

12578

12571

12572

12573

12574

12575

12576

12577

12680

12601

12602

12603

12604

12685

12606

12607

126128

12611

12612

12613

f2e14

12615

12616

12617

12620

12621

12622

12623

12624

12625

12626

12627

126308

12631

12632

12633

12634

12635

12636

12637

12649

12641

12642

12643

MAIN

a54746

916745

@2gisi

861817

960117

@06863

Beeea5

@o3517

eendee

@02735

@14734

802733

O54732

@10731

@06063

aae454

963517

QQ04@1

@20722

B61e17

BO0117

806863

883720

@63617

aan4a2

262715

@14714

a82713

OS4714

O06043

BG6846

806040

815257

ab6a44

A15314

Q@6B47

@86046

206044

@15324

B24676

@86252

B06856

2862858

a82672

B8G000

aeoaad

920080

Ganda4

Q12472

Q07773

@07772

SBUSY:

SDONE:

EXPRI:

FCLER3:

CLERM:s

CLRET:

MSEC43

IiLPR:

ICEMK:

ILOMK:

STA

182

LDA

DOA

KIOS

TIMSK

5

SKPBZ

JMP

uMP

DSZ

JMP

STA

SZ

TIMSK

30a,

SKPBZ

JMP

LDA

DOA

NIOS

TIMSK

2002,

SKPDN

JMP

JMP

DSZ

JMP

STA

CCRLF

COICL

CMESS

Exaaa

CDISP

EXa@l

CDATT

COICL

corse

Exage

LDA

cToctT

Cbact

CHAAT

JMP

fL£ann
PRTIL

MARKC

MARKL

3,BUDCR

BUCOR

@,LOSPA

@,XLPT

XLPT

XLPT

ote

@BLDOR

BUDOR

@BUDOR

3,BUDOR

BUDOR

XLPT

ett

@,00SET

@yXLPT

XLPT

XLPT

ete
@BUDOR

BUSOR

@BudOR

3,REEXP

1,REEXP

@REEXP

sROUTINE WILL SET LPT#8USy, ANG

7WATT UNTIL IT RETURNS TO ZERO

sWATT FOR BUSY=FF=@ (MAX 5 MS)

sTIME OUT

30K = RETURN CALL + 2

7RETURN CALL + 1

sROUTINE WILL SET LPT=DONE=FF

*WAIT FOR BUSY = @ (MAX 308 MS)

sWAIT FOR DONE@FF=1 (MAX 2 SEC)

7TIME=OUT

370K = RETURN CALL+2

sRETURN CALL+1

s"EXAMINE PRINTOUT, AND COMPARE

7WITR PC: *

7"EXAM, PRINTCUT"

s"COMP, PC: "

sPRINT THE LOCATION TO COMPARE WITH
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12644

12645

12646

12647

12659

12651

12652

12653

12654

12655

12656

12657

12668

12661

12662

12663

12664

12665

12666

12667

126738

12671

12672

12673

12674

12675

12676

12677

12788

12701

12782

12703

12704

12705

12786

12707

12719

12711

12712

12713

12714

12715

12716

12717

12729

12721

12722

12723

12724

12725

12726

12727

12732

12731

12732

12733

12734

12735

MAIN

@54773

240664

044664

a54664

122448

A43765

@14765

@861108

@24762

125@14

Qd@437

@22763

101015

@ege@ar4d

@22761

1812814

@d0411

a2ea152

a24751

884645

BW6114

AGoLb1

@12649

963517

aeadie2

gea1aa

@ea7at

@24635

006114

B86063

@a47a4

@63517

@8e4e2

B29410

B20727

121814

@Ga4a14

182808

843723

@24724

@06114

Ab267T

906113

@24613

039613

2238612

@1@715

A82714

886043

B06246

A06E49

815393

Qboe44

@15393

OB6062

220008

@14782

ABQTES

me se ne Se Ne MES)»

CLEBUs

CLLOG:

CLERR:

CLaau:

MANCL?

CLEBU*ROUTINE (CALLED BY CL8UF) WILL CLEAR THE LINE=BUFFER

IF THE PRINTER IS A CENTRONICS OR LOGABAX. IT IS NESSESCARY

TO DG THIS BEFORE THE BUFFER BECUMES FULL, (WHICH WOULD HAP=

PEN IF SOME TESTLOOPS FILLS IT UP WITH E.G. SPACES 2108 Tis

BECOURSE IT WOULD RESULT IN AN QVERFLOW@ERROR.

STA

STA

STA

STA

SUBC

STA

bsz

SETP@

LOA

MOVA

JMP

LDA

Mava

JMP

LDA

MOVA

JMP

LDA

LDA

JSR

ERALT

CWAIT

MSEC4

SKPBZ

IMP

LDA

LDA

JSR

EHALT

TIMSK

2508.

SKPBZ

JMP

ome

LOA

MOVa

UMP

ADC

STA

LDA

EHALT

TQRST

LOOP

LDA

LDA

LDA

IsZ

JMP

CCRLF

COICL

CMESS

MANSE

cDISP

MANSE

wATOP

@20ree

os2

JMP

3,CLRET

B, ASSAY

1,A1SAV

2,A2sav

Ore

a@,CLERM

CLRET

1,CLERM

1,1,S5ZR

CLeouU

a, eTCEMK

B,@-SNR

CLLOG

a,e@TLOMK

@,@,SZR

CLLOG

@,OELET

1,CLRET

PRIND

XLPT

CLERR

@,PRTCR

1,CLRET

PRIND

XLPT

CLERR

cLBQU

@,FCLER

Or2,SZR

MANCL

are

@,FCLER

1,CLRET

1,A1SAV

2,A2say

Q,AQSAV

CLRET

@CLRET

CLERM

CLeou

SAVE ACTS

;DECREMENT CLRET TO INENTIFY CALL WHEN

pERROR IN CLEBU ROUT,

;SKIP IF FIRST RUN IN CURRENT LOOP

sPRINTER IS OP

sPRINTER IS LCGABAX

PRINTER IS CENTRONICS

;PRINT A CDELETE=COMMAND

;BUSY=FF=i, PRINT IMPOSS,

pACLECALL=LOC. OF CLEBURROUTINE

PRINT CARRIAGE*RETURN TO DELETE BUFFER

;BUSY-FF=1, PRINT IMPOSS.

pACLSCALL-LOC, OF CLEB8USROUTINE

7TIME*QUT

sNORMAL OUT

;NOT FIRST CLEAR=ERQOR

THE DELETE=TRY WASN'T EXECUTED

;CORRECTLY (BUSY=FF DOESN'T RETURN

sTO ZERO). THE LOCATION OF THE CALL

OF CLEBU-ROUTINE IS PLACED IN ACI.

IF THIS CALL RESIDES IN THE DIAG~

sNOSTICTEST, THEN CONTINUE TO GET FUR@

THER INFORMATION, IF NOT, THEN START

:THE DIAGNOSTICTEST FOR DETECTION OF

7;THE ERROR.

"OFF =LINE/ON@LINE"



|

Q1

2

93

04

€138

12736

12737

12748

12741

12742

12743

12744

12745

12746

12747

12758

12751

12752

12753

12754

12755

12756

12757

12768

12761

12762

12763

12764

12765

12766

12767

12772

12771

12772

12773

12774

12775

12776

12777

13002

130201

130802

13223

13204

13005

13006

13207

13012

13011

13012

13013

13014

13@15

13016

13017

13629

13021

13822

13023

MAIN

a54ia4

926119

G20462

B40462

@2ai4s

806456

@d6114

886674

@20146

@86452

26114

086670

a20444

626446

a06114

814446

@00767

806662

@2a145

@86448

a06114

O84632

B06a62

Q@290ad

Ad6113

B82124

a54124

OG6116

820425

@26426

Q@06114

@63417

200404

adeaet

81320

Q63517

006114

886043

AG6846

806840

O14742

AB6e44

914742

0068508

M86862

820000

286113

m02124

@80e13

ABACAT

aase7a

412534

900013

909900

OT873

SKPON?:

OT@S:

ERRO8:

SKPC2:

CBELL?

S3,4:

IPRI2:

CHNNO:

CHNCOs

STA

SETPC

LDA

STA

LDA

JSR

ERALT

JSR

LDA

JSR

ERALT

JSR

LDA

JSR

EHALT

0SZ

JMP

JSR

LDA

JSR

EHALT

JSR

WATOP

@20ae2

Loop

aMP

STA

SETPQ

LDA

JSR

EHALT

SKPGN

JMP

CWAIT

$3.2

SKPBZ

EHALT

CCRLF

CDICL

CMESS

BELAC

COISP
BELAC

CHAAT

wATOP

228202

LOOP

yup

13

7

3002,

PRIND

11,

@

3,GRORET;TEST OF PAPERSKIP@LOGIC (RC3637/38/39)

@,CHNNO

@,CHNCO

a,PRTIFF

@IPRIa

7BUSY=FF=i, PRINT IMPOSS,

@IiLPR ;PRINT A LINE WITH STARS

@,SPAIL

@IPRI2 ;SKIP ONE LINE

;BUSY=FFS1, PRINT IMPOSS,

@TILPR

@,SKPC2

@TPRI2 ;VERTICAL TAB

7BUSY=FF=1, PRINT IMPOSS,

CHNCO

SKPON

eOTILPR

@,PRTIFF

@IPRI2

;BUSY=FF=1, PRINT IMPOSS.

EXPRI

7THE PRINTED CUTPUT HAS TO BE:

;FORMFEED

pe kaRAAKRR REE, SCOR CHARCODE 52)

3; LF
TRERKKREKEERER S eee

7 VT

PRAEKRKAKKKKKKEKEKEEK Cog

+ LF

F weeee ETC peecee

,

37FORMFEED

@GRORET

; PROCEED

3,/GRORET

sTEST OF BELL=COMMAND (RC3638/39)

@,CBELL

@IPRIZ ;"PRINT" A BELL COMMAND

sRBUSY=FF= 1, PRINT IMPOSSISLE

XLPT

ERROB

sWATT 3.6 SEC

XLPT

78ELL DIDN'T RING FOR 2 SEC, OR

FLPT@BUSY ISN'T RESET AFTER

FRINGING

7"DID BELL RING 7? "

@GRORET

#VEPTICAL TAR COMMAND

FBELL-COMMAND



58

@139

13@e4

13825

13026

13427

1303¢

13031

13032

13833

13034

13@35

13036

13037

13048

13041

13042

13043

13044

132845

13046

13847

13aS5@

13251

13852

13053

13054

13055

13956

13@57

132868

13061

13062

13063

13064

13065

13266

13267

1307@

13071

13072

13073

13074

1375

13876

13277

13102

13101

i31v2

131283

13104

eMAIN

954124

M0684

206846

BW6840

A14733

ge¢eaay

A@L4733

9@6859

Qdov62

A2aGaa

@d6lie

aeoida

HO1217

B69117

Q63517

000402

063617

ad6114

86113

@86lt2

Q06127

006114

806115

e4aagea

@G6114

806113

e@6li2

Bb612T

006114

M62677

@06116

2449088

ad6h14

@06113

@bbile

Q26127

@B6114

@W6115

BBACE1

@dol14

ad6113

aa6lte

@06127

Bvo114

962677

906116

2008e1

A06114

@86113

3 TEST OF STATUSLOGIC (WITH OPERATOR@INVOLVEMENT)

wTQQs

WTOLs

WT@Ge:

WTQ3:?

wTd4s

STA

CCRLF

CDICL

CMESS

DRUMG

COISP

ORUMG

CHAAT

wATOP

e20e2e

SETPe

LDA

DOA

NIOS

SKPaZ

JMP

SKPON

EHALT

LOOP

SETPe

SETBU

EHALT

STATA

e4gcu2

EHALT

Loar

SETP2

SETBU

EHALT

TORST

STATN

240022

EHALT

LGOP

SETR2

SETBU

EHALT

STATA

COCCL1

EHALT

LOOP

SETP2

SETBU

EHALT

IORST

STATN

B9OGR1

EHALT

LOOP

3,GRORET

@,PRICR

@,pXLPT

XLPT

XLPT

ated

XLPT

3;"OPEN ORUMGATE"

H PROCEED

7LOAD A PRINT=COMMAND TO PRINTER

;THE "NOT READY"=STATUS DID NOT PREVENT

;STROBE OR SET'ING OF LPT=BUSY.

;SET BUSY, WAIT UNTIL IT RETURNS TO @

;BUSY“FF DOESN'T RETURN TO ZERO

7TEST STATUS

THE "NOT=READY"@STATUSBIT WAS NOT

3SET IN THE STATUS BUFFER

;SET BUSY, WAIT UNTIL IT RETURNS TO @

PBUSY@FF COESN'T RETURN TO ZERO

;TEST STATUS

FI/O=RESET DION'T CLEAR "NOT*READY" SIT

:SET BUSY, WAIT UNTIL IT RETURNS TO @

;BUSY=FF DOESN'T RETURN TO ZERO

;TEST STATUS

$THE NOT AVAIL.=STATUSHIT WAS NOT

3SET IN THE STATUSBUFFER,

;SET BUSY, WAIT UNTIL IT RETURNS TO @

;BUSY=FF DOESN'T RETURN TO ZERO

7TEST STATUS

sI/O=RESET DIDN'T CLEAR “NOTAVAIL,"*61T



|

@1

@2

3

a4

a5

Bb

o7

28

89

10

ii

le

13

14

15

16

17

18

19

ee

cal

22

23

24

es

26

27

28

29

4148

131465

13106

131287

13119

13111

13ile

13113

13114

13115

i3ii6

13117

13120

13121

13122

13123

13124

13125

13126

13127

13130

13131

13132

13133

13434

13135

13136

13137

13140

13141

13142

13143

13144

13145

13146

13147

1315@

13151

13152

13153

13154

13155

13156

13157

13160

13161

13162

13163

13164

13165

13166

13167

13172

13171

13172

13173

13174

13175

13176

2MAIN

206843

26046

@86040

215018

adeau4

@15034

068528

Q06662

2200od

@@611t

Bealdd

661017

B60117

063517

@00482

863617

@d6114

G06113

G8elte

886127

@86114

Q06115

880200

886114

086113

@86112

686127

B06114

862677

986116

9a02aa

Ma6114

O86113

adgeti2

006127

@@6114

a@6115

Oa00e1

@06114

206113

@02124

a54124

286043

Bd6a46

9262848

@15131

O06a44

815161

9260529

886262

@20000

886112

206127

ab6114

@26115

BbA820

G@6114

@26113

WTOSs

WTQ6%

WTO7:

WTQ83

WTO93

CCRLF

COICL

CMESS

MLOCL

corse

CLOCL

CHAAT

wATOP

@200a0

SETP1

LDA @,PRTCR

DOA @,XLPT

NIOS XLPT

SKPBZ XLPT

JMP ete

SKPDN XLPT

ERALT

LOOP

SETR2

SETBU

EHALT

STATA

@ad2e0a

EHALT

LOOP

SETP2

SETBuU

EHALT

TCRST

STATN

228200

EHALT

LOOP

SETP2

SETBU

EHALT

STATA

@0GaG1

EHALT

LOoP

aMP OGRORET

STA 3,GRORET

CCRLF

cOICcL

CMESS

MEQFP

CDISP

DEOQFP

CHAAT

wATOP

@20220@

SETP2

SETRu

ERALT

STATA

@aar2e

EHALT

LOOP

PCLOSE DRUMGATE ~ SET LPT IN LOCAL=

STATE"

PROCEED

7LOAD A PRINT*COMMAND TO PRINTER

7THE "OFF<LINE"=STATUS DID NOT PREVENT
7STROBE OR SETTING OF LPT=nUSY

3SET BUSY, WATT UNTIL IT RETURNS TO @

;BUSY*FF DOESN'T RETURN TO ZERO

sTEST STATUS

sTHE"OFFLINE"=STATUSBIT WAS NOT SET IN
7THE STATUSREGISTER,

7SET BuSY, WAIT UNTIL IT RETURNS TO @

sBUSY=FF DOESN'T RETURN TO ZERO

7TEST STATUS

71/0"RESET DION'T CLEAR "“OFF=LINE"=AIT

;SET BuSY, WAIT UNTTL IT RETURNS TO @

;BUSY*FF DOESN'T RETURN TO ZERO

7TEST STATUS

7THE "NOT AVAIL."=STATUSBIT WAS NOT

7SET IN THE STATUSREGISTER,

P"SET LPT ON@LINE = REMOVE PAPER EXCEPT

;0NE FORM"

; PROCEED

7SET BUSY, WAIT UNTIL IT RETURNS TO @

;BUSY=FF DOESN'T RETURN TO ZERO

7TEST STATUS

3THE “END OF PAPER"*=STATUSBIT WAS NOT

7SET IN THE STATUSREGISTER



a14t

13177

13202

13201

13202

13203

13234

13265

13206

13207

13219

13211

13212

13213

13214

23215

13216

13217

13229

13221

13222

13223

13224

13225

13226

13227

13234

13231

13232

13233

13234

13235

13236

13237

13242

13241

13242

13243

13244

13245

13246

13247

13259

13251

13252

13253

13254

13255

13256

13257

13269

13261

aMAIN

Q@¥olle

006127

@86114

Q62677

@@6116

ABAR29

aBotia

adeLis

9061198

@d6127

adel14

#20146

@06431

@@e114

006863

Q01750

Q63517

@06114

046113

@06119

abe127

@06114

@20145

G26416

@06114

906863

205678

963517

606114

629132

101614

gao4ed

B86115

et)

886114

@06113

ad2i24

@12534

@54124

020132

101014

ab0431

Q26843

@d6046

206248

@15172

@86044

@15172

206854

@Q6e6e2

@29e0d

wT148

aTILs

WT123

IPRILS

WT133

SETP2

SETBU

EHALT

TORST

STATN

Q38222

EHALT

LOOP

SETP@

SETeU

EHALT

LOA

JSR

EWALT

TIMSK

1086,

SKPBZ

EHALT

LOOP

SETFS

SETBU

EHALT

LDA

JSR

EHALT

TIMSK

3aae,

SKPBZ

EHALT

LOA

MOVE

JUMP

STATA

1aacae

EHALT

LOOP

JMP

PRIND

STA

LDA

MOVA

UMP

CCRLF

CDICL

CMESS

PAPFA

CDISP

PAPFA

CHAAT

wATOP

020002

@,SPAiL

@IPRIt

XLPT

@ePRTFF

@IPRIY

XLPT

Oe MRK47

O,2,SZR

td

@GRORET

3,GRORET

By, MRKAT

@,@,SZR

USELP

SET BUSY,» WAIT UNTIL IT RETURNS TO @

sBUSYeFF DOESN'T RETURN TO ZERO

pI/O*RESET DICN'T CLEAR “ENO OF PAPER"=

3;TEST STATUS

;R1IT

7SET BUSY, W AIT UNTIL IT RETURNS TO é@

sRBUSY=FF DOESN'T RETURN TO ZERO

;MOVE PAPER ONE LINE

7BUSY

;WAIT FOR BUSY=FF=u (MAX 1 SEC)

;BUSY=FF DOESN'T RETURN TO ZERO

7SET

7B8USY

sWATT FOR BUSY=FF=8 (MAX 3 SEC)

:BUSY=FF DOESN'T RETURN TO ZERO

aFF=l,

BUSY, W

“FFE,

PRINT IMPOSS.

AIT UNTIL IT RETURNS TO @

;BUSY@FF COESN'T RETURN TQ ZERO

sSKIP TO TOP CF FORM

PRINT IMPOSS.

sSKIP IF NOT 8C3643

7TEST

;THE "PAPER FAULT"=BIT ISN'T SET EVEN

31F 17 SHOULD BE AT NEXT TOP OF

7FORM

STATUS

s"REMOVE PAPER"

PROCEED



@142

13262

13263

13264

13265

13266

13267

1327¢

13271

13272

13273

13274

13275

13276

13277

13300

1331

13302

13303

13304

13305

13326

13307

13318

13311

13312

13313

13314

13315

13316

13317

13320

13321

13322

13323

13324

13325

13326

13327

13338

13331

13332

13333

13334

13335

13336

13337

1334@

13341

13342

13343

13344

eMAIN

986112

806127

806114

206115

18@¢38

Oa6114

@06113

@86112

906127

ad6114

862677

886116

1330090

Od6114

006113

886043

06046

a86840

@14753

@86044

814753

6060508

86062

G2a000

@@2124

@54124

BB6843

BG6046

806848

815332

BGeadu4

@15332

606854

B@6L62

@20200

@d6t12

@2ai44

861017

860117

863517

900402

063617

806114

86113

@@6112

@06127

@86114

006115

84aga0

@d6i14

@86113

wTids

USELPs

WT1S3

WT163

SETP2

SETBu

EHALT

STATA

10020@

EHALT

LOOP

SETPe2

SETBU

EHALT

TORST

STATN

122902

EHALT

LOOP

CCRLF

COICL

CMESS

MUSEL

CDISP

MUSEL

CHAAT

WATOP

220208

JMP

STA

CCRLF

COICL

CMESS

SETLO

COISP

SETLO

CHAAT

WATOP

@2000n

SETP2

LOA

DOA

NIOS

SKPRBZ

JMP

SKPON

EHALT

LOOP

SETP2

SETAY

EHALT

STATA

@4a22e

EHALT

Loop

@GRORET

3,GRORET

@,PRTCR

OeXLPT

XLPT

XLFT

ete

XLPT

7SET BuSY, WATT UNTIL IT RETURNS TO @

;BUSY@FF DOESN'T RETURN TO ZERO

7TEST STATUS

*THE "PAPERFAULT"=STATUSBIT WAS NOT

sSET IN THE STATUSREGISTER,.

*SET BUSY, WAIT UNTIL IT RETURNS TO @

;BUSY*FF DOESN'T RETURN TO ZERO

7TEST STATUS

FI/OeRESET DICN'T CLEAR “PAPERFAULT"=BIT

7"MAKE LPT USEABLE"

PROCEED=e

“DESELECT PRINTER"®

PROCEED=

7LOAD A PRINT=COMHAND TO PRINTER

sTHE "OFF*LINE" AND "NOT READY"=STATUS@

7D10 NOT PREVENT STROBE OR SET'ING
70F LPT=BUSY

;SET BuSY, WAIT UNTIL IT RETURNS TO @

sBUSY*FF DOESN'T RETURN TO ZERO

sTEST STATUS

THE "OFF*LINE"=STATUSBIT WAS NCT

7SET IN THE STATUSREG,



@14a3

13345

13346

13347

13356

13351

13352

13353

13354

13355

13356

13357

13362

13361

13362

13363

13364

43365

13366

13367

13370

13371

13372

13373

13374

13375

13376

13377

13460

13401

13402

13403

13404

13485

13446

13487

13418

13411

13412

13413

13414

13415

13416

13417

13420

13421

13422

13423

13424

13425

13426

13427

1343@

13431

13432

13433

13434

13435

aMAIN

@22558

1d1@14

008418

a@oiie

Q@6127

@06114

@@6115

Heaiaa

Adoi14

ado113

ABblie

BGo127

O96114

@06115

O2G001

g@6114

006113

@@6112

O@6127

@ve1i4

B62677

806116

@48089

@@6114

ad6113

a@@6112

@86127

@06114

B62677

@26116

890180

BI6114

086113

a@6lie2

006127

Q06114

@62677

QG6116

OB200G1

@@6114

906113

Q46043

@06L46

206640

Q14764

ad6eu4

015343

206050

Qv606e

220008

@06112

@06127

@086114

2@6115

QdBa2e

ABEL14

Q06113

WTi7s

WT188

wT19s

WT205

WTets

wT22s

LDA @,@IL0GM

MOVA @,@+SZR

Mp wT18 ;PRINTER IS LOGRX.CHAS NO "NOT@READY"~

SETF2 ;STATUS).

SETBU ;SET BUSY, WAIT UNTIL IT RETURNS TO ¥

EHALT :BUSY=FF DOESN'T RETURN TO ZERO

STATA TEST STATUS

eag1e8

ERALT STHE "NOT READY"=STATUSBIT WAS NOT

Loar rSET IN THE STATUSREG,

SETP2

SETBU ;SET BUSY, WAIT UNTIL IT RETURNS TO @

EHALT ;BUSY=FF DOESK'T RETURN TO ZERO

STATA ;TEST STATUS

eagegs

EHALT THE "NOT AVATL."=STATUSBIT WAS NOT
Loop s;SET IN THE STATUSREG.

SETP2

SET8U ;SET BUSY, WAIT UNTIL IT RETURNS TO é

EHALT TBUSY<FF DOESN'T RETURN TO ZERO

IORST

STATN TEST STATUS

e4geee

EHALT ZI/O*RESET OLON'T CLEAR “OFF*LINE"=81T

LOOP

SETP2

SETSU ¢SET BUSY, WAIT UNTIL IT RETURNS TO @

EHALT :BUSY=FF DOESN'T RETURN TO ZERO

1ORST

STATN sTEST STATUS

2@0108

EHALT ;I/O=RESET DIDN'T CLEAR "NOT=READY"=BIT
LOOP

SETP2

SETBU ;SET BuSY, WAIT UNTIL IT RETURNS TO &

EHALT PBUSY“FF DOESN'T RETURN TO ZERO

ICGRST

STATN ;TEST STATUS

eaanat

EHALT pI/O*RESET DION'T CLEAR “NOT AVAIL."@EIT

Loop

CCRLF

CDICL

CMESS

MREPA "SELECT LPT = REMOVE PAPER"
CDISF

CREPA +"SEL.PR=REMOV.PAP®

CHAAT

wATOP : PROCEED

220288

SETP2

SETRU ;SET BUSY, WAIT UNTIL IT RETURNS TO &

EHALT TRUSY@FF DOESN'T RETURN TO ZERO

STATA sTEST STATUS

eguzer

EHALT STHE "END OF PAPER"=STATUSHIT WAS NOT

Loop 7SET IN THE STATUSREG.
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01

a2

B3

o4

05

v6

7

ee

9

1@

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

32

+33

34

35

36

37

38

39

4a

41

42

43

44

45

46

47

48

49

5@

51

52

53

54

55

56

57

58

59

oe

61

a144

13436

13437

134440

13441

13442

13443

13444

13445

13446

13447

13454

13451

13452

13453

13454

13455

13456

13457

13469

13461

13462

13463

13464

13465
13466

13467

13474

13471

13472

13473

13474

13475

13476

13477

13502

135@1

135@2

13593

13504

135a5

13526

13507

13512

13511

13512

13513

13514

13515

13516

2MAIN

@46lle WT23:

A06127

@d6114

@62677

B06116

262620

046114

Qd6113

A@6e43

206846

206840

@152e1

@dega4

@15@01

806650

Q86062

e20000

Bd6131

@62124

B54124 wads

@@6110

@20431

@61617

@68117

20661

200148

@06863

20eee5

@63517

906114

BQ6b61

@13516

B@6115

O40CR0

A06114

OG6043

BB6046

206848

@15477

ado24a4

@15477

@0685¢a

206862

a2eeon

066113

@@2124

@Q0223 SELOFs

007772 ILOGM:

@0@454 $3,33

SETP2

SET8uU

ERALT

IORST

STATN 7TEST STATUS

£20822

EHALT 7I/O*RESET DICN'T CLEAR "END OF PAPER"=

LOOP RIT

T BUSY, WAIT UNTIL IT RETURNS TO @

SY-FF DOESN'T RETURN TO ZEROnua cam

CCRLF

COICL

CMESS

INSPA 7"REPLACE PAPER"

cOISP

INSPA

CHAAT

wATOP H PROCEED

820202

CLBUF sCLEAR LINE“BUFFER

JMP @GRORET

STA 3eGRORET

SETP®

LDA @,SELOF ;SELECT PRINTER OFF

COA @,XLPT

NIOS XLPT

CWAIT sWATT 1 °MS

T8UC

TIMSK 7WAIT FOR BUSY=FF = @ (MAX 5MS)

5

SKPBZ XLPT

EHALT ;BUSY@FF DOESN'T RETURN TO ZERO

CWAIT sWAIT @,3 SEC

$2.3

STATA sTEST STATUS

e4baae

EHALT *THE "SELECT=OFF"=COMMAND WASN'T

sEXECUTED CORRECTLY

CCRLF

COICL

CMESS

SETOL 7"SET LPT ON*LINE"

corse

SETOL

CHAAT

WATOP

@20000

LGOP

JMP @GRORET

23 7A "SELECT OFF" =COMMAND

MARKL

386.



@145

13517

135298

135e1

135e2

13523

13524

13525

13526

13527

13530

13531

13532

13533

13534

13535

13536

13537

135498

13541

13542

13543

13544

13545

13546

13547

13554

13551

13552

13553

13554

13555

13556

13557

1356@

13561

13562

13563

13504

13565

13566

13567

13572

13571

oMAIN

ag7773

aueea

ABACTO

eaecad

@13746

ede7as

ardese

oboeau

eeabed

gaaize

QSA771

Q2A766

101814

e014aa

@14763

@2e2761

101@14

208427

142448

@40764

226145

a@6757

av6e6l

@13527

220146

©86753

B24757

618754

@20753

186433

BaB4le

@d6747

@06115

010086

880764

G20744

B3474L

1624208

a4aisa

ag@2734

@20732

@40158

@02731

3 LPTPART3 PRINTER = EXERCISERPROGRAM

7 CHARACTERPRINTING = AND MOTIONROUTINES

IMRKC?

LEMRK:

INILIs

DEFLRs

COMPR?:

HOHGS:

TESTS:

LCOUN:

WMS2G@3

MAXLI3

MARKC

g

76

@

PRCCM

5

STTST

@

28.

92.

sROUTINE TO COUNT CR CALCULATE NO. OF LINES PER PAGE

DEFLP®:

SPILT:

LIDEFS

STA 3,DEFLR CALCULATE OR DEFINE LINES/PAGE

LOA @,LPMRK

MOV# @,@,SZR ;IS LINES/PAGE DEFINED SEFORE ?

JMP 8,3 YES

CSsZ LPMRK NO

LDA 2, @IMRKC

MOV# @,@,S5ZR ;1S PRINTER CENTRONICS OR LOGABAX ?
JMP LIDEF sYES ~ DEFINE NO. OF LINES PER PAGE

$uBC a,2 3NO

STA @,LCOUN

LOA O,PRTFF sPRINT FORMFEED

JSR @COMPR

CWAIT

WMS2B8

LDA @,SPAiL ;CQUNT LINES UNTIL END OF PAGE

JSR @COMPR

LOA L,MAXLI

18Z LCCUN .

LDA @,LCOUN ;NO, OF LINES UNTIL NOW

SUBZ# By1,SNC ;SKIP IF LCOUN < MAXLI

JMP LIDEF 7GIVE UP = CEFINE LINES/PAGE

JSR eTESTS ;WAIT FOR BUSY = @

STATA ;TEST FOR CARRIAGE OVERFLOW (=6.0F PAGE)

eigeaa

JMP SPiLI ;NOT END OF PAGE

LDA @,LCOUN ;END OF PAGE

LDA 3,HOHGS

SUBZ 3,2 sMAKE ROOM FOR HEADS

STA B,LIPAG ;SET LINES/PAGE

IMP @DEFLR

LDA @,INILI ;AC%2= 76

STA @,LIPAG ;PEFINE NO. OF LINES PER PAGE

JMP eDEFLR zRETURN TO CALL+1 OF DEFLP*ROUT.



|

@1

@2

O3

a4

as

06

C7

98

a9

ig

i1

12

13

14

15

16

18

19

2e

21

22

23

24

25

26

27

28

29

3a

31

32

34

146

13572

13573

13574

13575

13576

13577

13600

13621

13602

13603

13604

13685

13606

13607

136168

13611

13612

13613

13614

13615

13616

13617

13620

13621

13622

13623

13624

13625

13626

13627

eMAIN

B5443a

@04736

@66043

606046

a2624a

@15a75

ag6a44

ais47a

006450

822416

1e1di4

Q00417

606166

@88765

@80764

@28875

A404i11

@04415

@20145

O84531

QBb4474

O@A755

a@24n2

@16351

9822800

aeaceea

806184

O2A763

880762

O8A762

LIPRT:

RELPR3

ASKREPs

INMOD:

LIRET:

CHAIN:

OCHIN:

STA 3+LIRET PRINT 2 PAGES WITH INPUTED CHAR.
JSk CEFLP

CCRLF

COICL

CMESS

INCHA 7 "INPUT CHARACTER "

CDISP

CINCH

CHAAT

LDA 6, @INMOC

MOV# @,@,SZR ;IS INPUT ASCII OR OCTAL ?

JMP OCHIN sOCTAL

cGTsc zASCII

JMP RELPR

JMP RELPR sILLEGAL INPUT

LDA @,CIGIN

STA @, CHAIN

JSR PRTILI *PRINT 2 PAGES WITH THE WANTED CHAR,
LDA @,PRTFF ;PRINT FORM@FEED
JSR PRCOM

JSR REPASK ;IS REPEATING OF CHAR,

;PRINTING PGR. WANTED ?

JMP RELPR YES

JMP @LIRET ;NQ = RETURN

INMRK

@

@

cGTOK

JMP ASKREP -
JMP - ASKREP [ILLEGAL INPUT

JMP ASKREP+1;NORMAL RETURN



@147

13630

13631

13632

13633

13634

13635

13636

13637

13640

13641

13642

13643

13644

13645

13646

13647

13659

13651

13652

13653

13654

13655

13656

13657

13662

13661

13662

13663

13664

13665

13666

13667

13672

13671

13672

13673

13674

«MAIN

AS54453

a@6131

62677

126440

O4444t

Q4444i

a29145

904597

Abb44s

126448

B4B435

2G@4Q7

126449

a444aze

20144

Q84477

#29146

ag4aa7s

20751

04463

19423

aeadee

AM24147

126494

a0a772

@10415

20150

24413

126404

QBa7S7

a4441@

QG6417

10485

920404

Q04436

09743

802407

PRTLIs

PRSC@:

PRSC13:

PRSC2:

PRSC3:s

PRSC4:

STA

CLBUF

TORST

Suaa

STA

STA

LDA

JSR

JSR

SUBO

STA

JMP

SUBG

STA

LDA

JSR

LDA

JSR

LDA

JSR

18sZ

LDA

LDA

SUB

JMP

IsZ

LDA

LOA

SUB

JMP

STA

JSR

18Z

LDA

JSR

JMP

JMP

3,FRTRE

1yl

1,PAGEC

1,VERTC

@,PRTFF

PRCOM

@IREAL

1,1

1,HORZC

PRSC2

trl

i,hORZC

@,FRTCR

PRCOM

@,SPAIL

PRCOM

@,CHAIN

PRACG

HORZC

2,HORZC

1,CHALT

@,1,SZR

PRSC2

VERTC

@,LIPAG

1,VERTC

Br1,SZR

PRSC1

1,VERTC

@IHEA2

PAGEC

2,PAGEC

TECEN

PRSCO@

@PRTRE

sCLEAR LINE*BLFFER

;PRINT FORMFEED

;PRINT UPPER KEAD (COLUMN=NUMBERS)

pACis= @

sCLEAR HORIZONTAL CHAR=COUNTER

sPRINT CARRIAGE RETURN

;SPACE GNE LINE

7LOAD CHAR, TO SE PRINTED

3PRINT IT

3}TEST FOR ENC OF LINE

zNOT END

7END

;TEST FOR END OF PAGE

7NOT END

sEND + CLEAR LINECOUNTER

PRINT LOWER HEAD (COLUMN*NUMBERS)

sAC@z= PAGECCUNTER

;TEST FOR ENO GF PRINT

;NOT END

#RETURN



|

1

G2

03
a4

a5

06

6148

13675

13676

13677

13789

13761

13782

13703

13704

13785

13706

13707

13710

13711

13712

13713

13714

13715

13716

13717

13720

13721

13722

13723

13724

13725

13726

13727

13738

13731

13732

13733

13734

13735

eMAIN

2GGGG8

AGAAIAD

@4Pead

adag4aa

Ba20Ga

Ae0eee

BeAeeea

Qd8288

2148738

B14876

OS4417

@06243

@26046

206048

14655

@B6044

814702

206047

806103

B8O771

Q0n77a

e344e4

@14@75

aai4a.

281498

gaagaa

O27773

Q@26777

125814

O@1404

181212

@81480

BO1d21

PAGEC:

VERTC:

HORZC3:

FSTCH:

ROTEMs

LETTER:

PRTRE:

CHSETs

THEALS

THEA:

REPASK3

REPAR?

CENMK 3

AV ageaonm
i]

FEADL

READ?

STA

CCRLF

CDICL

CMESS

MREPC

CoISPe

OREPC

CDATT

CGTBI

JMP

JMP

LDA

osz

JMP

JMP

@

MARKC

3,REPAR

REPASK+2

REPASK+2

3,REPAR

OIGIN

1,3

@,3

ASK FOR ROUTINE=REPEAT OR CONTINUE

"REPEAT PRINTROUTINEC1) OR CONTINUE(@)?

7ILLEGAL INPUT

760 ON

PREPEAT

FROUTINE TO TEST FOR END OF PRINT CAC@=PAGES PRINTED UNTIL NCH)

TECEN: LDA

MOVs

JMP

wOVR#

JMP

dye

1,@CENMK

1,1,S2R

1,3

@,@,S82C

0,3
13

71S PRINTER CENTRONICS OR LOGABAX ?
7YES = END OF PRINT (NO.OF PAGES=1)

7NO = 2 PAGES ?

7NO

7YES = END OF PRINT



13736

13737

1374@

13741

13742

13743

13744

13745

13746

13747

137528

13751

13752

13753

13754

13755

13756

13757

13768

13761

13762

13763

13764

13765

13766

13767

o54417

204513

B32413

151815

adegie

A61217

QOAl17

@22416

@54497

904503

BO1B17

B6G117

a82403

@141708

001060

@02808

@13531

a5s4u4iea

Q06776

GO4487

@2e145

Q04763

aev4723

QBa774

ee24al

Goraee

PRACES

PRTCH:

STA

JSR

LDA

MOV#

JMP

COA

NIOS

JMeP

3,FRRET

STTST ;TEST STATUS CF LPT

2,6PASMI

2ee/SNR 3SKIP IF PRITABLE NOT USED

@etFORM ;FORM THE CHAR, AND EXAMINE PRINTERTABLE

@,XLPT ;THE ACTION ENTRY TABLE POINTS TO THIS

XLPT pINSTRUCTION

@PRRET

SROUTINE TO PRINT ACG CUSED WHEN THE CHAR IN AC@ IS A PRINT=

7OR PAPER=COMMAND)

PRCOMS

PASMIs

IFORM:

PRRET?:

IDEFL?:

STA

JSR

DCA

NIOS

JMP

PASMK

XFORM

@

OEFLP

3,PRRET #QUTPUT A PRINTERCOMMAND = THE

STTST sPRINTERTABLE IS NOT USED

@,XLPT

XLPT

@PRRET

3 CHARACTERROTATION = ROUTINE

ROPRT:

REROP:

RORET:

STA

JSR

JSR

LOA

JSR

JSR

J¥P

JMP

g

3,RORET ;PREINT 2 PAGES WITH ALL CHAR. IN ALL FOS.

eIDEFL ;DEFINE OR CALCYLATE NO.OF LINES/PAGE
PRROT 7G0 TO PRINTROUTINE

@,PRTFF ;PRINT FORM=FEED

PRCGM

REPASK ;1S REPEATING OF CHAR,ROT.PRG. WANTED ?
REROP 7YES

@RORET



|

61

@2

63

4

as

re)

07

08

a9

16

@15@

13772

13771

13772

13773

13774

13775

13776

13777

1400¢a

14001

14882

14083

14004

14665

14006

14807

14018

14@11

14812

14013

14014

14015

14016

14O17

1482@

14@21

14¢@22

14023

14824

14825

14926

14827

1483¢

14831

14832

14033

14034

14035

14836

14037

14040

14041

14842

14843

14044

14045

14046

14047

14852

14851

14@52

14@53

14@54

14@55

14456

14957

14@60

14061

14@62

14863

14064

eMAIN

@54713

@86131

@62677

122422

a4a7at

B4e7Al

B29782

A4eA782

@e2145

ada7as

Agd44eo

182448

840673

B2n674

B4@674

eeadii

102400

@40666

A22667

C49667

@e0144

@04731

226146

@84727

420662

@a4715

218668

220657

224668

030653

126415

@50653

Q19647

B20646

@24147

106414

Q80764

810641

810643

820150

B24636

106404

@89746

810632

944632

BO4431

@20627

B84661

889726

202632

aS4413

O64417

125212

aa455a

C4410

O66¢63

013560

863517

AB24e5

B2n4e3

BB24e1

PRROT:

ROT:

ROTI:

ROT2:

ROT3:

ROT4:

FROUTINE TO TEST STATUS OF LPT.

7BusY=@ (MAX 6 SEC)

STTST:

STA

CLBUF

ICRST

SUB

STA

STA

LDA

STA

LDA

JSR

JSR

suse

STA

LDA

STA

JMP

8uB

STA

LDA

STA

LDA

JSR

LDA

JSR

LDA

JSR

18Z

LOA

LDA

LOA

suaa

STA

18Z

LDA

LDA

SUB

JMP

ISZ

18Z

LDA

LDA

SUB

JMP

I8Z

STA

JSR

LDA

JSR

JMP

JMP

STA

DIA

MOVRA

JSR

STA

TIMSK

6008.

SKPBZ

JMP

LDA

JMP

3,FRTRE

@,@

@,PAGEC

@,VERTC

@,FSTCH

@, ROTEM
@,PRTFF

PRCOM

HEADL

a,@

Q,HORZC

@,ROTEM

@,-LETTER

ROT2

a2

@,HORZC

@,ROTEM

@,LETTER

@,PRTCR

PRCOM

@eSPAIL

PRCOM

@,LETTER

PRaCY

LETTER

d@,LETTER

1,CHSET

2,FSTCH

@,1,SNR

2,LETTER

HORZC

@,hORZC

1,CHALT

@,1,SZR

RaTe2

VERTC

ROTEM

@,LIPAG

1,VERTC

Q¢1,/S2ZR

ROTI

PAGEC

1,VERTC

HEAD2

@,FAGEC

TECEN

ROT

@PRTRE

- IF

3,STRET

1,XLPT

1,1/SZC

NOAVA

@,aC@SA

XLPT

GHAIFA

@,ACGSA

@STRET

7CLEAR LINE=BUFFER

PAGECOLUNTER

LINECOUNTER

CHAR. CN PAGE

7CLEAR

7CLEAR

sFIRST

#PRINT FORMFEED

7PRINT UPPER KEAD (COLUMN=NUMBERS)

7CLEAR CHAR,.COUNTER

7PRINT CARRIAGE RETURN

;PRINT THE CHARACTER IN LETTER

sINCREMENT TG NEXT CHAR, IN ALPHABET

WAS IN THE ORUMSET

7YES

3NO

TT THE LAST CHAR.

7WAS
yNO

YES

IT THE LAST CHAR, ON THE LINE ?

7WAS IT THE LAST LINE ON THE PAGE ?

yNQ

7YES

7CLEAR LINECGUNTER

7PRINT LOWER KEAD (COLUMN=NUMBERS)

zAC@s= PAGECOUNTER

;TEST FOR END OF PRINT

7NOT END

;RETURN

IF OK IT WILL WAIT FOR

NOT OK THE ROUT. NOAVA WILL SE EXE.

sTEST STATUS CF LPT = IF NOT

;AVAILABLE TREN GO TO NOAVA,

FWATT FOR BUSY=@ (MAX 6 SEC)

;TIME“OUT =

zNORMAL QUT

HARDWARE=FATLURE



54

14@65

14066

14067

14e7@

14071

14072

14873

14874

14875

14076

14077

14188

14101

14102

14103

14104

14145

14186

14187

1411e

14111

14ile

14113

14114

14115

14116

14117

14129

14121

14122

14123

14124

14125

14126

14127

1413@

14131

14132

14133

14134

14135

14136

14137

1414¢@

14141

14142

14143

14144

14145

«MAIN

agneca

“goaded

@14263

854463

ag4s6e

@a4416

Aa4476

004564

822456

@54455

B20144

@d4646

@20146

B84644

@@4558

ga4465

G04403

ag4sse

aB24a4

es44qq

M20147

Q4adaz

@28445

@49442

M2ei1si

a8d6446

@14436

@8A4B2

980425

Qea471

910433

M28432

@06437

@144e27

29482

@@G4lo

@20427

@86432

@1l4422

009422

@aa4iy

@224208

B24422

186232

ava7et

A29416

849413

@14412

@ea755

STRET: @

AC@SAs @

HAIFAS HWFAT

ROUTINES (KEAD1,HEAD2) TO PRINT UPPE® AND LOWER HEADS, THAT
MEANS LINES WITH COLUMN@=NUMBERS

HEAD1S STA

JSK

JSR

JSR

JSR

JMP

HEAD23 STA

LOA

JSR

LDA

JSR

JSR

JSR

JSR

JSR

JMP

NOTEN: STA

LDA

STA

LDA

STA

LDA

JSR

BSZ

JMP

JMP

SPAC8: JMP

18Z

LDA

JSR

CsZ

JMP

JMP

LDA

JSR

OsZ

ump

JMP

LDA

LDA

ACCZ#

uMP

LDA

STA

bSZ

JMP

3,REHEA

TABUS

NOTEN

NOCNE

TABRE

@REHEA

3,REHEA

@,PRTCR

PRCOM

O,SPAIL

PRCOM

TABUS

NOONE

NOTEN

TABRE

@REHEA

3,RETNO

@,CHALI

@,RKECOL

@,AZERO

@,RECOed

@,LOSPA

@PRAC

HECO1

eta

PRINL

PR&SP

HECO2

@,HECOe2

@PRAC

HECOL

+2

PRINL

@,AZERO

@PRAC

HECOL

ot2

PRINL

@,KECO2

1,HOH71

@,1,/SZCE

SPAC8

@,AZEROQ

@,RECO2

HECO2?

SPAC8

PRINT AN UPPER HEAD WITH

TCOLUMNNUMBERS = USE PRINTERTABLE

;RESTORE PRINTER=TARLE*USEMARK

7PRINT A LOWER HEAD WITH

;COLUMNNUMBERS = USE PRINTERTABLE

PRINT LAST*LOADED LINE AND SPACE 1 LINE

7RESTORE PRINTER=TABLE=USEMARK

sPRINT TENTS

sAC@t= NO, OF CHAR/LINE

sACO8= B@CHAR (ASCII“60)

3;PRINT A SPACE

7END OF LINE = PRINT IT

FPRINT 8 SPACES

7 INCREMENT CKAR

SPRINT A NUMBER (1-9)

sTEST FOR END OF LINE

7END OF LINE = PRINT IT

sPRINT A ZERO

;TEST FOR END OF LINE

tEND OF LINE = PRINT IT

7SKIP IF HECO2 >=71 (DECI 9)

;RESET HECO2 TO 4@ (DECI @)

7LOAD ON NUMBERS



° 1 @152 MAIN

81

@2 14146 #22144 PRINL: LDA @pPRTCR ;PRINT LINE

Q3 14147 @86418 JSR @TPCOM

G4 14150 e27146 Lo @-SPAiL ;SPACE ONE LINE

@5 14151 #46486 JSR @IPCQM

86 14152 82402 JMP @RETNGO ;RETURN TO CALL+1 OF NOTEN OR NOONE

87

ee

€9 14153 Q@06@80 REHEA:

1Q 14154 @WAGQ0 RETNG:

11 14155 @20000 HECOL:

12 14156 @8@0G00 HECOe:

13.°14157 013746 IPCOmM: PRCOM

14 14168 @@0268 AZERO: 68

15 14161 @@0G71 HOH71: 71

16 14162 @89@18 HOHSs a.

17 14163 @@9800 HECO3: @

18 14164 @13736 PRAC3 PRACB

oa &

19 14165 @@98@0 MKSAV: @

2@ 14166 GB9@@2 NOARE: @

21 14167 @62400 NOAS@: @

22 14178 @8AaBD PASMKs @

@ 2
24

25 14171 @54763 NOONE: STA 3,RETNO -PRINT ONE'S

26 t4172 B2ar1a7 LEA @,CHALI zACQz= NO. OF CHAR/LINE

27 14173 949762 STA @,RECOL

28 14174 25764 LOA Bre AZERO ;ACAs= 6H (DECI 2)

29 14175 @4a761 STA @,KECO2

3@ 14176 819768 Is2 HECO2

31 14177 820757 PRINOs LDA @,RHECO2

32 14208 Hv67b4 JSR @PRAC ;PRINT DIGIT

33 14201 810755 18Z HECQ2 s INCREMENT DIGIT

34 14282 @14753 DSZ HECOL ;TEST FOR END OF LINE

35 14203 ga0dae JMP ete

36 14204 gea74e JMP PRINL sEND OF LINE - PRINT IT

37 14205 a24754 LDA 1,HOH71

38 14206 146032 ADCZ# @,1,SZC ;SKIP IF AC@>=71 (DECI 9)

39 14267 @807728 JMP PRTNO sPRINT=ON NUMBERS

4@ 14218 @20758 LDA @,AZERO

44 14211 948745 STA @,HECC2 ;RESET HECO2 TO 64 (DECI @)

42 14212 949765 JMP PRTNO ;PRINT=ON NUMBERS

43

@ ::45
46

47

48 14213 @20747 PRBSP: LDA @,KOHS ;PRINT 8 SPACES

49 14214 A4aTd7 STA @,HECOS

5@ 14215 @20151 RESPA: LDA @,LDSPA

51 14216 A@6746 JSR @PRAC

Se 14217 914736 bSZ HECOL 7TEST FOR ENO OF LINE

53 14220 eba402 JMP ote

S54 14221 @en9725 JMP PRINL sEND OF LINE = PRINT IT

55 14222 Bid74i oSZ HECO3

56 14223 @88772 JMP RESPA

57 14224 @80677 JMP SPAC8+1 38 SPACES LOADED =~ RETURN TO CALL+1



8153

14225

14226

14227

14234

14231

14232

14233

14234

14235

14236

14237

14249

14241

14242

14243

14244

14245

14246

14247

14250

14251

14252

14253

14254

14255

14256

14257

14260

14261

14262

14263

14264

14265

14266

14267

14279

14271

14272

14273

oMAIN

A48742

eS4740a

adEc4s

206046

G86040

@14713

aeegay

914713

A06G47

Q86e%62

Q29000

062677

H24i5t

@65017

Moo117

063517

QQ0777

O64417

125212

OAG413

@20716

ad2714

@29715

A4a7i1t

142449

a4a7te

aa1480

@20705

O40787

@@1480

ededas

B6R46

2462840

815447

O06844

815447

Hb6C47

263877

@a0777

NOAVAS

TABUS:

TABRE:

HWFATS

STA

STA

CCRLF

cOICL

CMESS

NOTAY

CDISP

NOTAV

coATT

wATOP

e2aaaa

IORST

LDA

DOA

NIOS

SKPBZ

JMP

OIA

MOVRA

JMP

LDA

dMP

LDA

STA

SuBO

STA

JMP

LDA

STA

aMP

CCRLF

coIcl

CMESS

HFAIL

corse

HFATIL

CDATT

HALT

JMP

@,NOASB

3,NOARE

1,LDSPA

tyXLPT

XLPT

XLPT

etl

1,XUPT

1,1,/S82C

HWFAT

@,NOASB

@NCARE

@,PASMK
@,MKSAV

ar

@-PASMK

a3

O-MKSAV

@,PASMK

2,3

orl

sLPT ISN'T AVAILABLE, TYPE MESSAGE AND
;WATT FOR OPERATORACTION, THEN TEST STATUS

7AGAIN

;"LPT ISN'T AVAIL."

sWATT FOR KEYC(TTI) OCR CONT(FUB)

sSTATUS IS STILL NOT OK*HARDWAREFAILURE

7STATUS IS OK NOW

sSAVE THE PRT.-TABLE-USE=MRK,

sRESTORE THE TABLE*USE=MARK

7"HARDWARE@FAILURE"



|

O1

2

a3

a4

85

86

G7

a8

69

1¢@

8154

14274

14275

14276

14277

14309

14381

14302

14303

14304

14385

14306

14307

14312

14311

14312

14313

14314

14315

14316

14317

14328

14321

14322

14323

14324

14325

14326

14327

1433a@

14331

14332

14333

14334

14335

14336

+MAIN

142724

152123

1543@5

1417985

@27125

2516408

840724

152322

QG0bad

151120

B47311

142724

152322

950131

12@365

122877

Gaeede

144786

@5172e2

@24324

124661

147648

120322

142523

147783

B42116

1318528

12a2e5t

147703

152116

147722

146314

151305

037648

20e24a

3 TEXT = STRINGS

TSTST:

OTYAS:

MCOAS?

eTXTE

oe TXTE

oTXTE

STESTEXECU. START!

IPRINTERTYPE ? 1

IFIRST(1) OR SECOND(2) CONTROLLER ?



1 @155 .MAIN

Q1
@2 MTYAS$S .TXTE $<15><12><12>PRINTERTYPEs RC3632¢36335(0)/RC3634,

14337 #05215

1434@ @5a212

14341 144722

14342 152116

14343 151385

14344 854724

14345 142520

14346 128872

14347 141722

14352 933863

14351 131463

14352 831654

14353 @31466

14354 824663

14355 124468

14356 151254

14357 931703

1436@ 031466

14361 126264

@3 14362 633063 3635(1),RC03636(2),<15><12>RC3641(3),RC3638(4),RC3639(5),RC3637

14363 832463

14364 13@45¢@

14365 126251

14366 141722

14367 833863

14372 @33063

14371 131858

14372 126251

14373 #85215

14374 141722

14375 033663

14376 130664

14377 0314528

144@ 126251

14401 141722

14482 033063

144803 134863

14404 1320508

144@5 126251

14406 141722

14407 033263

14410 34463

14411 032458

14412 126251

14413 141722

14414 033063

14415 133463

64 14416 033050 (6) GR RC3643(7) 7 3

14417 1eae51

14420 151317

14424 151240

14422 Q31743

14423 132866

14424 924063

14425 124667
14426 037648

14427 @@024u



| @156 MAIN

2 ODIAT: .TXTE $NIAGN,.TST.OR NOT!

14438 144504

14431 243501

14432 @27116

14433 @51724

14434 027324

14435 151317

14436 G47244

14437 152317

14440 @vagad

a3

a MVCHNS .TXTE ING, OF CHANNELS IN VERTICAL FORMAT UNIT ? 3

14441 147516

14442 128856

14443 143317

T4444 141646

14445 040510

14446 @47116

14447 146385

14458 120123

14451 B47311

14452 953240

14453 151385

14454 144724

14455 0420703

14456 120314

14457 147706

14468 946722

14461 152141

14462 052648

14463 144516

14464 12@324

14465 120877

14466 @69288

@s

6 DVCHNS .TXTE $NO,OF CHN.IN VFUL

14467 147516

14478 147456

14471 120306

14472 944303

14473 @27116

14474 Q47311

14475 9532428

14476 952796

14477 aa9a0e

87

08 MDIAT: .TXTE §NITAGNOSTICTEST(1) OR NOTCH) 2? !
145¢6@ 144544

14501 @435a1

14582 147516

14543 152123

14504 144711

14585 142724

145@6 152123

14507 1304528

14518 120251

14511 151317

14512 A47246

14513 152317

14514 939658

14515 120251

14516 120277

14517 200000



@157

145228

14521

14522

14523

14524

14525

14526

14827

1453@

14531

14532

14533

14534

14535

14536

14537

14544

14541
14542

14543

14544

14545

14546

14547

1455@

14551

14552

14553

14554

14555

14556

14557

14560

14561

14562

14563

14564

14565

14566

14567

14578

14571

14572

14573

14574

14575

14576

14577

14688

14641

14602

eMAIN

142724

152123

120123

144727

244324

1476490

142528

@43722

147724

#26722

247311

147526

@53314

046785

@473@5

g24324

124661

147648

120322

147516

@24324

124468

837648

@82248

@50317

151385

827324

e51724

@27324

151317

847248

152317

GQ0088

@44303

1511@1

1415@1

142724

@50322

144722

152116

152055

@517@5

24324

124661

147640

128322

147516

R24324

124469

A37648

VaA24a

MMANTS$

OMANTS

MMOTS?

eTXTE

eTXTE

oe TXTE

{TESTS wITH OPERATOR*INVOLVEMENT(1) OR NOT(@)

LOPERT.TST.OR NOT!

ICHARACTERPRINT@TEST(1) OR NOT(A)
4

> t



. |

o1

@::

a3

a4

as

07

08

a9

1@

@158

14683

14604

14605

14646

14607

14610

14611

14612

14613

14614

14615

14616

14617

14628

14621

14622

14623

14624

14625

14626

14627

14638

14631

14632

14633

14634

14635

14636

14637

14640

14641

14642

14643

14644

14645

14646

14647

1465@

14651

14652

14653

14654

oMAIN

044383

27181

151120

B47311

128324

151317

847248

152317

989008

044303

@27101

147515

144724

@27317

151317

847246

152317

@200a0

147516

122056

143317

141644

8428510

B48722

1523a3

151385

120123

Q47317

G42248

as2722

120115

129877

380898

147516

147456

120306

644303

147456

120116

151104

846525

Ga0e00

OMOTSSs

OROTT:

MCHPDs

OCHPD:

eTXTE ICHA.SPRINT OR NOTL

eTXTE SCHA.MOTIO.OR NOT!

oTXTE $NO. OF CHARACTERS ON

eTXTE INO,CF CH.ON DRUM!

DRUM 2



| 8159 ,MAIN

aL

@2 MREPC? ,TXTE SREPEAT PRINTROUTINE(1) OR CONTINUECE) 7 t

14655 142722

14656 142528

14657 152181

14668 950248

14661 144722

14662 152116

14663 147722

14664 152125

14665 847311

14666 424385

14607 124661

14678 147640

14671 126322

14672 147783

14673 152116

14674 @47311

14675 142525

14676 030050

14677 120251

1478@ 120877

14701 e8eene

a3

as DREPC: ,TXTE {REPEAT OR CONT,?3

14732 142722

14783 142528

14784 152161

14745 147640

147@6 120322

14707 147783

14718 152116

14711 037456

14712 00080

@6

e7

@8 NOTAVS ,TXTE {LPT ISN'T AVAIL.}

14713 050314

14714 120324

14715 951711

14716 A23516

14717 120324

14720 O531¢1

14721 1445@1

14722 @27314

14723 gdageda

09

12

lt ENDPAS .TXTE LEND OF PASS: |}

14724 847385

14725 120144

14726 143317

14727 850240

14738 9515@1

14731 235123

14732 ae@a24a



|

@1

B2

83

a4

as

G6

a7
88

69

18

11

le

14

8162

14733

14734

14735

14736

14737

14748

14741

14742

14743

14744

14745

14746

14747

14759

14751

14752

14753

14754

14755

14756

14757

1476@

14761

14762

14763

14764

14765

14766

14767

147798

14771

14772

14773

14774

14775

14776

14777

1508¢

1501

15002

19@03

15@04

15@¢05

15886

15227

MAIN

@50317

847305

@42248

a5etee2

843515

152181

@00325

144594

129104

1425@2

146314

151248

O47311

129107

120877

gaeaea

@40515

142513

1462490

152128

952646

142523

@41101

142714

GOOCRG

142523

142714

152383

146248

152128

826640

151246

246785

853317

1203@5

040528

142528

@0G322

142722

1461208

141581

120305

@4a520

142520

A@a322

DRUMG?:

BELAC:

MUSELs

MREPAS

INSPA:

e TXTE

e TXTE

oe TXTE

o TXTE

o TXTE

tGPEN DRUMGATE!

toIp BELL RING 7? |

iMAKE LPT USEABLE!

‘SELECT LPT = REMOVE

tREPLACE PAPER!

PAPER:



a3

as

86

6a

a9

12

11

@161

15¢18

15011

19812

19613

15014

15815

15@16

15017

15822

15821

15022

15823

15924

15925

15826

15027

15a3¢@

15@31

15032

15033

15034

15235

15836

15@37

15848

15041

15@42

15043

15e44

15845

15846

15047

15050

15851

15852

15053

15054

15055

15@56

15257

15862

15@61

15@62

15463

15@64

15#65

15866

15#67

158078

15@7}

15072

15073

15074

eMAIN

146303

AS51717

120305

451104

@46525

B4n5eT

142724

Acbod

e51648

152385

146248

152128

144649

12A116

147714

A40783

@26714

152123

152101

8803285

146303

B42056

843722

146655

141717

146181

146248

152128

g2nae0

147516

129056

143317

141648

249518

B49722

152303

151385

129123

142520

120322

144714

142516

H37648

aea24e

147516

147456

1289326

844303

151101

146257

O47311

@37705

aagaae

MLOCLs

DLOCL:

MCHPL: |

DCHPL?:

eTXTE

eTXTE

oe TXTE

oe TXTE

SCLOSE DRUMGATE = SET LPT IN LOCAL=STATEL

SCL.ORG=LOCAL LPT!

§NO, OF CHARACTERS PER LINE

SNOCF CHAR/LINE?$

>



|

G1

02

83

4

@s

86

87

08

@162

15875

15876

15@77

1519008

1511

151u2

15103

iSiu4

15185

15146

15107

15112

15111

15112

15113

15114

15115

15116

15117

15128

iSiel

15122

15123

15124

15125

15126

15127

15138

15131

15132

15133

15134

15135

15136

15137

15144

19141

15142

15143

15144

18145

15146

15147

15152

15151

15152

15153

15154

15155

15156

15157

15164

oMAIN

@47311

@525208

120324

A4azaz

15118t

141501

142724

129322

ganeea

044303

151101

1415a1

142724

@4e72e2

152317

147711

@26516

142724

152123

130450

12e25i

151317

847248

152317

030056

120251

120077

BAAB2O

142523

120324

a50314

120324

047317

146248

B4A7311

120385

129055

142722

147515

142526"

950240

O50101

151365

142640

141738

850395

129324

847317

1293a5

147796

@46722

adaged

INCHA?

MROTTS

MEOFPs

eTXTE LINPUT CHARACTER 2}

eTXTE ICHARACTERMOTION“TESTCL) OR NOTCH) 7 }

«TXTE }SET LPT ON LINE = REMOVE PAPER EXCEPT ONE FORM!



1 @163 .MAIN

@1 DEOFP: .TXTE ILINE@LEAV.1 FORM!

15161 144714 r
15162 142516

15163 1462855

19164 949725

15165 #827126

15166 t2a261

151607 147726

1917? @46722

15171 ad08Ga

a4 PAPFA: ,TXTE LREMCVE PAPER!

19172 142722

15173 147515

15174 142526

15175 @52240

15176 g5@101

15177 1513@5

15284 8d8@000

a7 MINMO: ,TXTE SINPUTMODE = ASCII©ALPHABETC1) OR OCTAL(Q) ? !

15201 947311 )
15202 052520

15203 @46724

15204 942317

15205 129305

15206 120275

15247 051591

15212 144703

15211 @26711

15212 146101

15213 a44i12u

45214 o41iat

15215 152395

15216 130450

15217 120251

15228 151317

15221 147648

15222 152303

15223 146101

15224 93085u

15225 129251

15226 129677 e
15227 paoeen

18 DINMO: .TXTE LASC,OR OCT.INPUT?

15232 951501

15231 927343

15232 151317

15233 147640

15234 152323

15235 144456

15236 058116

15237 152125

15248 gaaeae



82

@4

as

G6

87

a8

a9

8164

15241

15242

15243

15244

15245

15246

15247

1525a

15251

15252

15253

15254

15255

15256

15257

15269

15261

15262

15263

15264

15265

15266

15267

15278

15271

15272

15273

15274

15275

15276

15277

153aa

15301

15382

15383

15324

15305

15306

15347

15312

15311

15312

15313

«MAIN

9273285

@27317

249520

951523

129€72

aaeeada

147783

152116

147722

146314

151385

aS4724

142520

@20077

154305

846561

@47311

120385

1511208

B47311

147724

1S2125

120254

@47181

129104

147783

650115

15itat

129385

144727

@44324

asae4g

@35303

@00240

143317

926786

144714

142516

147657

026516

144714

142516

gaa0ead

DEOPA:

OCOAS:

EXAge@s

MANSES

eo TXTE

eTXTE

oe TXTE

oTXTE

SE.0.PASS: 3}

ICONTROLLERTYPE?!

SEXAMINE PRINTOUT?

tOFF@LINE/ON@LINES

AND COMPARE WITH PC: t



15314

15315

15316

15317

153ef

15321

15322

15323

15324

15325

15326

15327

1533a

15331

15332

15333

15334

15335

15336

15337

15346

19341

15342

15343

15344

15345

15346

15347

15358

19351

15352

15353

19354

19355

15356

15357

153640

15361

15362

15363

15364

MAIN

154345

P46SOL

120856

151128

Q47311

147724

152125

ABABA

147783

@58115

120856

141528

128272

agagaa

142504

142523

1492714

152383

e5a24a

144722

152116

151385

AG02ed

142523

@e7314

151129

151855

846785

853317

Q50856

B5Aia1

AABBY

B4eS2a

142528

152322

@517485

120324

151317

B47248

152317

agaead

EXAGL:

EXAG2:

SETLOs

DREPAS

DPACOS:

eo TXTE

oe TXTE

oe TXTE

oe TXTE

oe TXTE

SEXAM. PRINTOUT!

tCOMP. PCs 3

SCESELECT PRINTER!

SSEL.PRREMOV.PAP!

IPAPERTEST OR NOT!



. | @166 .MAIN

a

e@ a2 MPACO: .TXTE LTESTS WITH PAPERCONSUMPTION(1) OR NOT(D) ? 4
15365 142724

15366 152123

15367 120123

15378 144727

15371 @44324

15372 ¢Sa24a

15373 259191

15374 1513a5

15375 147793

15376 251516

15377 9465245

1548@ 152124

19401 147711

15482 a24110

15483 124641

15404 147642

15465 120322

15486 147516

15487 924324

15419 124468

15411 037640

@ 15412 oe0240
83

e5 MUTABS .TXTE LUSE PRINTERTABLE(1) OR PASS=8Y(H) ? |
15413 951525

19414 120385

15415 151129

15416 @47311

19417 142724

15428 152322

15421 @411a1

19422 142714

15423 1304590

19424 128251

15425 151317

15426 250246

15427 251581

1543@ 226523

15431 954582

15432 @30¢5d

15433 120251

e@ 15434 120277
15435 @aacees

06

a7

e8 DUTAB: .TXTE $USE P.TAB OR NOT!

15436 @51525

15437 128385

1544@ @27129

15441 @40724

15442 128182

15443 151317

15444 #47249

159445 152317

15446 @eneaa



6

88

69

1¢

11

i2

13

14

15447

15454

15451

15452

15453

15454

15455

15456

15457

1546

15461

15462

15463

15464

15465

15466

15467

15478

15471

15472

15473

15474

15475

15476

15477

155289

15581

15502

15583

15584

15505

155¥6

15507

15514

15511

15512

19513

19514

15515

15516

15517

15529

15521

15522

19523

aagsis

842322

RaaT27

142722

143¢55

144591

O52714

142722

euddad

141722

833263

Q39069

146240

152128

152a55

@517¢05

gease4

@47311

052520

120324

244303

191101

12AaS6

BOaRad

142523

120324

@54314

120324

@47317

146855

M47311

8eG3a5

@Sa314

@31703

AZ3G68

231657

133468

139459

1ea25i

151317

247240

152317

93005d

120251

Qdae77

PROGS

DINCHS

SETOL:

MAZQTS

TXTE

eTXTE

eo TXTE

eTXTE

eTXTE

LHARCWARE-FAILURE!

{RC3688 LPT-TESTS

LINPUT CHAR. !

§SET LPT CN*LINES

SLPC396/3@701) CR NOT(B) 27:



1 @168 .MAIN

at

82 TABDE: .TXTE SSELECT PR.TABLE !

15524 142523

15525 142714

15526 152303

15527 @50240

15539 27322

15531 249724

15953e 146182

19533 1293@5

15534 @vaeee

83

a5 TABME: .4TXTE LPRINTERTABLE!: ASCII(@),STANDARD ST.C1)-STANDARD

15535 151128

15536 @47311

15537 142724

15544 152322

15541 @411a1

19542 142714

15543 120872

15544 651581

15545 144783

15546 @24311

15547 124460

15559 @51654

15551 940724

15552 @42116

15553 1511@1

15554 120164

15555 152123

15556 @24656

15557 124661

15566 951654

15561 940724

15562 @42116

15563 151141

15564 129104

@6 15565 152123 ST@(2),<15><L2>PLi, TYPE 7@(3),READ FROM PTRCA) 2? §

15566 824068

15567 124662

15570 186654

15571 @5a@i2

15572 130714

15573 152254

15574 950131

15575 120345

15576 230267

15577 231459

15660 126251

15621 142722

15602 @421@1

15603 1432408

15604 147722

156485 126115

15686 152129

15647 824322

15616 124664

15611 237640

15612 weaeda



1 @169
81

Be

15613

19614

15615

15616

15617

15628

15621

15622

15623

15624

15625

15626

15627

15630

15631

15632

15633

15634

15635

15636

15637

15642

1564}

15642

15643

15644

15645

15646

15647

1565¢@

15651

15652

15653

15654

15655

15656

15657

15662

15661

15662

»MAIN

844383

1417285

@51513

246525

142455

151322

151317

AAAGAG

147714

A421at

a50248

151324

120254

152123

144722

142513

151248

152305

151125

@26516

142513

G4@131

942314

1eniar

151129

152055

650131

120365

147783

152116

BBABBA

e5a314

@317283

@33060

133657

147648

120322

147516

@37724

aaaead

CHKSE:

MLPTR:

DLPTR:

Da3a7:

eo TXTE

o TXTE

2 TXTE

«TXTE

ECHECKSUM=ERRCRI

{LOAD PTR, STRIKE RETURN@KEYS

‘LDA PR=TYPE CONT?!

{LPC346/7 OR NOT?!



|

at

Ge

O3

o4

5

86

a7

a8

09g

1a

11

12

13

14

15

16

17

18

19

28

21

22

23

24

25

26

27

28

29

30

31

32

8178

15663

15664

15665

15666

15667

1567%

15671

15672

15673

15674

15675

15676

15677

1574@

15721

15782

15783

15794

157085

15706

15707

15719

15711

15712

19713

15714

15715

15716

15717

15729

15721

15722

15723

15724

15725

15726

«MAIN

REFHAM:

142722

8273286

049510

846515

136456

agaaau

NOOFHAS

120243

143317

B4424a

B465@1

142515

851722

@0a275

NOOFZO:

120243

143317

855240

@47317

a$51745

@0a2e75

STRHAM:

152123

151101

044324

a465al

142515

136722

a2oeaa

165898

aG6oe72

182003

@48575

e20405

040574

182528

B4A573

@40436

JUS225

880214 HM1363

oe TXTE

a TATE

o TXTE

oe TXTE

MoV

CSAMS

ADC

STA

LDA

STA

SUBZL

STA

IMP

136,

}REF eHAMM.S)

$# GF KAMMERS=!

t# OF ZONES=1

ISTARTHAMMER=$

3,1

Bre

B,M2232

Br HM136

@,NOHAM

are

@,NOZCN

RASK3

:MOVE STARTADDRESS TO

;TYPE STARTACDRESS

pACOz= 177777

vACOs= 136.

;SET NO. OF RAMMERS

sACOr= 1

7SET NO. OF ZONES

Aci



@171

15727

1573¢

15731

15732

15733

15734

15735

15736

15737

15748

15741

15742

15743

19744

15745

15746

15747

1575¢

15751

15752

15753

19754

15755

15756

15757

15769

15761

15762

15763

15764

15765

15766

15767

1577¢

15771

15772

15773

15774

15775

15776

15777

168u0

L1o2e1

16022

16883

16ead

1628465

16806

16807

«MAIN

1658028

@26272

1424438

944563

806843

@d6246

aa6v4ae

A15671

Qd6aaa

@15671

@66050

@86185

ABATE4

889763

@29075

240558

B86243

@06046

426048

815738

B0ob44

O1579a

826858

236135

Q0A778

BaG767

A20875

@49535

SG6043

Q@6d46

986042

015746

986844

@15706

4069058

4061485

aaa77a

Q8a767

A2952u

1d1@15

200487

829675

1ati2y

126080

123090

g40514

Q8A493

B29375

@4a5it

HMJUS:

RASK22

RASK33

NTCHE?:

May

CSAMS

SUBO

STA

CCRLF

CDICL

CMESS

NCOFRA

CCISP

NOOFAA

CRAAT

ceTcc

JMP

JMP

LDA

STA

CCRLF

coICcL

CMESS

NOOFZO

corse

NOOF ZC

CHAAT

cGToc

JMP

JMP

LDA

STA

CCRLF

COICL

CMESS

STRHAM

CDISP

STRHAM

CHAAT

CGTDC

JMP

JMP

LDA

MOV

JMP

LDA

MQVZL

Aoc

ACD

STA

IMP

LDA

STA

a,@

BeM2230

HMJUS

HMJUS

@,DIGIN

@,NOHAM

RASK2

RASK2?

@/DIGIN

@-NOZON

RASK3

RASKS

BeM2232

O,2,5R

NTCHE

@,O0IGIN

ar8

tri

1,@

@,STHAM

HMINI

@,DIGIN

@,STHAM

sMOVE STARTACDRESS

;TYPE STARTACDRESS

3" OF HAMMERS="

To ACI

7GET DECIMAL NUMBER TO "DIGIN®

7ILLEGAL INPUT

sILLEGAL INPUT

7"a@ OF ZONES="

7ILLEGAL INPUT

7ILLEGAL INPUT

7 "STARTHAMMERS"

vILLEGAL INPUT

FILLEGAL INPUT

sSKIP IF DP2238

Me se we we rPPper naan aeaQaa oe ee oe ae
STARTRAMMER

STARTHAMMER

<1

PRINTPCSS,

* 2

TO START WITH



172 oMAIN

16812 126008 HMINI:

16011

14912

16@13

1oui4

10¢15

16016

16017

160en

16021

16022

16023

16824

16025

16826

16827

16230

16831

16032

16833

16034

16835

16836

16437

16240

16041

16842

16044

16244

16845

16246

16847

16859

16651

16852

16053

16254

16855

16856

16857

16862

16461

16062

16063

16864

16865

16066

Lovo7

16@7¢

16871

16072

16073

944553

@24584

A30504

206067

22956d

122832

aea4as

B20476

AQAdAT

@2a555

122032

BBB4O3

B20551

880422

920551

a4a544

830467

950533

126440

B2054e

187000

146433

Qae776

125440

106498

A29522

106415

aaa4sis

A44517

a46e843

886846

226049

915663

Q66844

815663

224510

006853

@06057

@06047

986843

928585

249595

1525208

245288

132414

84433

Q84434

880774

B2na74

186415

@824@6

SETZO:

OFFONS

MOSTR:

LISTR:

RFSTR:

ADC

STA

LDA

LNA

DIVIS

LDA

ADCZ#

IMP

LDA

JMP

LDA

ADCZ#

JMP

LDA

JMP

LDA

STA

LDA

STA

SUBO

LDA

ADD

SUBZs

JMP

INC

SUB

LDA

SuBA

JMP

STA

CCRLF

COICL

CMESS

REFHAM

CCISP

REFHAM

LDA

CYDEC

CODEC

CDATT

CCRLF

LDA

STA

SUBZL

LCA

SuB4

JSR

JER

JMP

LDA

Sube

JMP

1,1

1,RFHAM

1,NORAM

2,NOZON

Q,HM12@a

1,@,S2C

«+3

@,NOHAM

SETZO

Q@,HM62

1,2,-S2C

ot3

O,HM72

SETZO

Q@,/HM24

@,ZONEW

2,STHAM

2,CURHM

1rd

@,ZONEW

Bel

2e1,5NC

72

1,1

O,1

@,RFHAM

@,1,SKR

MOSTR

1,-RFHAM

1,RFHAM

@,REPCO

@,REPPR

ere

Le RFHAM

1,2,/SZR

PRHSP

PRRCH

RFSTR

@,CURKM

Qe te SXKR

LHSTR

7AC1i8= -1,70 FORCE MESS AROUT REF.
7REF, HAMMER

pACi3= NUMBER OF HAMMERS

;AC2:= NUMBER OF ZONES

sOIVIDE ACL WITH AC2,RESULT IN ACI

sACHS= 120,

;SKIP IF AC1>=AC@

7SET ZGNESIZE = NO.OF HAMM,

sACOi= 68.

sSKTIP IF ACL>=ACB

7ACOS= Te. ZONESIZE

vAC@s= 24, ZONESIZE

7SET ZONE-SIZE

7HAMMER TQ START WITH

7CURRENT HAMMER IN TEST

HAMMER

sSKIP IF (CURRENT HAMM) <=(ZONESIZE*N)

pACis= CURRENT REF, HAMMER

;SKIP IF NEW REF. HAMMER

7 "REF,HAMM,="

sACQ2= 188

sNUMBER OF PRINTCOMMANDS BEFORE LF

7AC@z= 1 = CURRENT COUNTER

7SKIP IF (CURRENT COUNTER) =(REF HAMMER)

7PRINT A SPACE = RETURN w+2

7PRINT CHARACTER = RETURN +2

sCURRENT HAMMER IN TEST

7SKIP IF (CURRENT HAMM.) <>(REF. HAMM)

7FILL UP WITh SPACES



16074

16975

16076

16877

16180

L6idl

161de

16143

16104

16145

16106

16187

16110

16hit

16tte

16113

16114

16115

foll6o

16117

161228

16121

16122

16123

16124

16125

16126

16127

16138

16131

16132

16133

16134

16135

16136

16137

16144

16141

16142

16143

16144

16145

16146

16147

16152

to1st

16152

16153

16154

16155

16156

«MAIN

g24a7i

132414

AaA423

ev44e24

BOA774

324415

146432

aB4416

a8a4e2

@8a774

a2ai44

ee4d4eq

B14457

@8a752

020456

QB4420

886745

ga0eea

QBO@RV

agaued

gaa2aa

102444

QQ04G7

228446

O54468

@24776

125814

884456

a34454

1514990

1754848

054437

@84423

AOD4LT

@34435

117415

082432

260517

117414

QdB776

820424

addate

O30417

151408

820745

101824

1514448

@29743

142433

A00654

A8G654

HASTR:

LHSTRS

M223@3

NORAMS

NOZONS:

STHAM:

PRHSPS

PRHCHS

PRHC1?

HPRINS

LDA

SUB

JSR

JSR

SUBO

JMP

LDA

STA

LDA

MOVE

JSR

LDA

IRC

INC

STA

JSR

cIA

LDA

ANDS

IMP

DIAS

AND#

JMP

LOA

JSR

LDA

IKC

LDA

MoV

IKC

LOA

SUBZ#

JMP

JMP

1,CURHM

1,2-52R

PRHSP

PRECH

nASTR

1,NQHAM

2.1-52ZC

PRHSP

ete

LHSTR

@,PRTCR

HPRIN

REPPR

LISTR

6,LFCOM

HPRIN

MOSTR

@,@

PRHCI

@,HCHAE

3,PRRTU

1,M2232

1,1,52R

CHCAL

3,PRRTU

2e2

373

3,hPRIR

HMPRI

@,XLPT

3,hMOFF

@-3,S5NR

6HPRIR

@,XLPT

@,3,52R

272

@,LFCOM

HMPRI

2,CURHM

ere

@, M2230

@,@,S7R

2,2

2,NOHAM

2,@,SNC

OFFON@1

OF FON

;SKIP IF (CURRENT COUNTER) =(CURRENT HAMM) @
sPRINT A SPACE = RETURN ,+2

7PRINT CHARACTER = RETURN +2

7FILL UP WITh SPACES
;SKIP IF (CURRENT COUNTER)>(LAST HAMMER) |

PRINT A SPACE = RETURN .+2

#LINE FILLED UP = PRINT IT

;PRINT CR = RETURN +1

7SKIP IF TIME FOR LINE=FEED

7FILL LINE AGAIN

;PRINT LINE“FEED = RETURN tl

sSET PRINTCOUATER AND FILL LINE AGAIN

32177777 IF PRINTER DOP223%, ELSE = @ e@
;OPERATOR OEFINED NO. OF HAMMERS

;OPERATOR DEFINED NO, OF ZONES

;COPERATOR DEFINED HAMMER TO START WITR

;PRINT A SPACE = RETURN + 2

sPRINT A “E" = RETURN + 2

;SKIP IF NUT OP2230

;LOOK UP CHARACTER FROM TABLE

; INCREMENT CURRENT COUNTER

; INCREMENT RETURN ADDRESS

7STORE RETURN

PRINT AC@

sCHECK STATUS

sAC3S= CBB @

:PRINTER IS ON@LINE = RETURN

SPRINTER IS OFFLINE = WAIT

tSTILL CFFeLIKE

7ON@LINE AGAIN, PRINT LF

;GOTO NEXT HAMMER

3<> @ IF OP2238

;SKIP IF NOT CP223¢8

;IF OP2232 TREN INC, TWO PRINTPOSS.

3SKTP IF NEXT HAMM. <= NQ HAMM,

sNEXT HAMM. 32 START HAMM,



2174

16157

161469

16161

16162

16163

16164

16165

16166

16167

16170

16171

16172

16173

16174

16175

16176

16177

16242

16201

16282

16203

16264

16285

16206

16207

16212

16211

16212

16213

16214

16215

16216

16217

16228

16221

16222

16223

16224

16225

16226

16227

16232

16231

16232

16233

16234

16235

16236

16237

1o24a

16241

oMAIN

@61817 HMPRI:

@60117

263517

290777

a2149@

A@AGAY RFHAMS

AOAdaa CURHMS:

989198 REPCO:

@8@9OU REPPR:

9@25a1 LFCOM:

903125 HCHAE:

9@QGGU HPRIR:

@e@A2eae HMOFFs

aee@@o ZONEW:

@290178 HM12a:

29118 AM72:

Q@BAG74 HMO:

800030 4M243

@80021 HM17:

@8O@Ga HMSA3:

Q@B@AA AMSA2Z:

@@9@Q9 PRRTU:

@54775 CHCAL:

250775

145228

O30T771

806067

@34406

117¢30

@21408

Q30766

@34764

aaL4ead

@16221 HMTABs

aeaies

0601233

B@ALat

200148

829873

AAAd61

200863

900865

Q02867

agalad

O8A1B2

HdOUS6

QBna72

@BD860

AvARGe

QeAeb4

AYALb6

AQ9@ay EQFTS:

DOA

NIOS

SKPBZ

imp

ses ©
25a.

1@5

228

126,

Te.

6G.

a4,

17.

g

@,XlPT

XLPT

XLPT

ae!

4,3

;CURRENT REFERENCE HAMMER

7CURRENT HAMMER IN TEST

;NUMBER OF PRINTS BEFORE LF

7# OF PRINTS = COUNTER

*LINE=FEED COMMAND

sASCII "E*

#RETURN ADDRESS FROM PRINT RQUTINE

sOFF*LINE STATUS

#CALCULATED SIZE OF A ZONE

7CONSTANTS

7RETURN SAVE

B,HMSAZ

2,HMSA2

2ri

2,HMi7 sACes= 17%

rAC@s= REMAINDER OF ACI/AC2])

3,HMTAB ;AC3s= ADDRESS OF TABLE

@,3

Gre sACQz:= CURRENT CHAR FROM TABLE

2,HMSA2

3,HMSAZ

Br3

7END OF TEST MARK



BMENG

BRESW

BSTRP

BTeg

adg14dae

«MAIN

d12531

412532

#12533

O95313

w37258

814866

807767

@27772

8875285

812553

OALATI

@B1072

001054

OATA37

OB1711

Qa7765

O@7766

0O7764

@O7763

403913

14677

@a7771

482255

a@ai7ei

val322

a1¥675

887257

407268

wAT2el

807263

@A7265

@07266

“a7271

813618

@10514

214166

685328

4@1667

@21617

@ae153

age154

898155

838156

800157

802168

waetet

@1v113

@14742

8@1712

8B6116

BO1s47

881375

801376

@11775

841625

201732

031356

— 891783

011974

135/468

135/41

135/42

T4/45

96/23

15@/61

1@3/55

103/58

188/37

135/55

3Q/16

3@/17

29/29

98/26

37/745

103/49

183/52

103/46

103/43

S@/ it

114/27

193/61

42/57

39/14

34/18

114/85

95/18

97/88

95/16

9T/IT

97/23

96/44

97/33

146/16

96/46

151/38

74/51

38/25

37/54

21/38

21/39

21/48

2i/4t

21/42

21/43

21744

185/46

136/52

38/69

Based

35/19

34/63

35/80

12o/St

37/57

39/18

34/44

38/53

99/40

«END

135/48

135/49

135/5¢

T4/a7

Go/41

{Si/82

144/32

1284/33

121/202

135/61

38/82

99/87

38/11

104/38

104/31

184729

184/28

56/18

114/23

184/34

44/48

39/22

34/24

114/31

97/85

97/13

97/27

146/32

1897/32

151/44

38/39

37/58

22/08

2e/\i

2a/14

22/18

22/22

22/23

2e/eu

106/083

138/54

82/43

37/489

35/17

35/12

127/26

28/83

39/23

34/47

118/24

RESIN

135/56

135/57

135/58

151/83

99/09

38/21

58/37

187/37

146/33

110/56

151/53

168/085

82/49

44/0t

44/98

43/395

38/05

137/¢9135/61 137/53

135/62 137/124 137/51

135/63 137/11 137/52

1a@/t2 19@/15

38/31 38/32 38/59

146/34

111/32

wsevid 152728 152/44

38/37



BUILO

BZNUK

BZOUT

e@ Ci@ic
c1@2c

CBELL

CCHAR

CCRLF

Cp8ane

COATT

CDBIN

CODEC

CDICL

COIS

CDISP

CcpcctT

CpcuT

cpzec

2MAIN

811104

@11115

@11135

@11146

@11155

w11ii6d

611174

#11226

811248

#11253

@11262

w1i27i

@113¢82

@11316

11344

@3168a

412527

@0155@

aa5312

090437

810012

018015

@13017

226041

UQ6043

#11404

Q06847

BA6955 .

@06057

826046

@@1773

oe6a44

a06056

daeass

d86768

118/13

118/23

118/25

118/50

118/58

119/22

119/11

119/46

119/52

128/¢2

120/18

128/18

128/28

120/41

99/41

37/41

135/38

136/29

37/41

74/87

25/18

104/32

124/33

13@/25

19/18

19/28

57/58

92/48

183/83

109/58

136/35

142/30

171/86

12a/54

19724

93/29

172/49

19/3

19732

19/23

71/31

193/64

109/51

136/36

142/19

153/38

39/38

19/21

5e/42

93/25

187/27

113/719

139/18

144/46

172/44

19/31

68/43

19/22

19/33

118/42

121/148

38/14

136/82

136/32

38/12

74/44

25/25

124/57

124/61

138/48

33/48

34/32

66/il

93/18

184/09

110/18

137/58

143/47

171/28

121/46

39/52

ST/47

44/50

33/41

98/19

124/18

11@/11

136/42

142/31

171/07

39/61

33/42

57/04

97/45

187/46

113/42

148/86

146/08

35/38

7Ta/11

75/725

66/36

136/63

136/31

38/12

29/18

138/62

66/15

35/58

66/28

97/41

125/083

110/28

138/49

144/11

171/34

43/36

181/13

89724

35/47

92/47

185/04

110/29

137/59

143/48

A7Wtsel

35/32

57/48

181/07

188/07

114/ae

148/54

148/19

39/46

7@/22

89/26

136/11

38/38

34/57

66/19

39/42

68/35

97/48

1@6/13

111/08

139/06

144/42

172/48

687/44

115/41

93724

39/41

93/17

146/14

111/09

138/58

144/12

174/35

35741

71/33

tais2es

199/287

115/89

141/53

153/88

43/34

78/33

136/12

89/82

66/23

58/28

68/51

977/49

107/23

113/15

14@/82

146/04

172/58

75/45

136/41

1BL/11t

56/35

97/42

107/84

113/16

139/87

144/43

172/44

35/48

71/40

103/07

199/54

136/39

142/22

153/41

5@/48

98/26

136/13

75/26

56/32

71/32

141/83

197/42

113/38

148/59

148/15

89/28

148/21

172/48

87/283

101/04

LAT/4S

113/39

148/63

146/a5

39748

75/46

1n4/13

110/14

136/43

142/34

171/198

6B/1i1

92/52

136/16

89/15

56/36

90/09

1aisi2

108/23

114/36

141/49

153/04

9a/31

153/1@

S7/47

rarsi14

128/04

114/37

146/51

148/16

43/27

90/22

105/07

110/32

137/62

143/51

171/24

68/29

136/47

136/17

89727

57788

96/16

1@1/e2i

129/03

115/85

142/18

153/37

92/58

153/43

687/36

1A1s22

109/04

115/746

141/5€

153/285

5a@s22

92754

1a6/17

1tisié2

138/53

144/15

171/38

68/39



Q178

CEFF

CELIF

CEN1M

CENMK

CENTIL

CENTe

CETSP

ceTal

Cetoc

CGTOK

cerTse

CGTTK

CHAG

CHAAT

CHADY

CHAHA

CHAIN

CHALI

CHARG

CHARI

CHARe

CHARS

CHAR4

CHART

CHARY

CHCAL

CHCR

CHDST

CHFLG

CHINH

CHINS

CHKER

CHKSE

CHLF

CHLMK

CHMAS

CHMIN

CHNCO

CHNNO

CHO16

CHOG4

CHORZ

CHPLU

CHRA2

CHRAS

CHRAN

CHRET

CHSAV

CHSET

CHSIG

CHSP

CHSPA

eMAIN

618578

018567

@07774

413727

aa7577

d07612

u1d6es

e26123

896125

096104

606146

2861907

806681

89605@

912966

026338

613623

BAB147

eae77B

Bvee7a4

@@2675

@@0713

aee7et

UPk776

8123598

a@1620S

aG1976

ae7a74a

aaes4a7

@a@4uss

810374

001664

015613

@@1877

é16442

OeB461

aA0dsd6

013023

@13a22

027327

018513

eae8775

@0a545

0Gonab

G@6117

6@5553

200661

WO8774

213784

00544

888662

280663

112/27

112/25

96/31

148/31

WB2/2i

1@2/31

113/26

19745

148/22

19/47

19/46

184/16

19/48

19/49

AG/14

19/25

107/29

113/21

141/55

171/26

195/45

85/a9

146/18

26/29

158/36

27/12

28/19

28/12

28/27

28/21

28/28

134725

173/35

28/58

192/42

26/28

25/48

198/39

37/44

115/88

28/55

96/44

25/89

26/17

138/85

138/284

98/238

111/86

28/27

26/87

Ba/15

Bes/15

76/16

27/63

28/ii

126/58

26/128

26/19

26/89

112/45

1le/4a

122/27

148/37

193/54

1Q3/57

115/17

1e7sia

44/51

66/37

185/16

146/14

89/33

33/44

167/48

113/44

142/24

171/48

85/11

146/29

1Qas4s

151/28

27/31

28/15

28/35

28/3a

29/17

132/33

174/28

29/60

1@6/55

26/24

27/64

108/42

38/24

115/18

29/03

1ais44a

25/44

26/48

138/17

139/01

99/12

111/29

28/46

26/25

8a/54

82/46

77/34

28/33

2e/i7

111/24

26/18

26/28

28/81

182/47

147/49

1d6/28

68/12

113/45

90/37

188/89

114/42

142/36

85/23

147/28

189/63

152/26

27/35

28/33

132/53

30/22

26/31

108/45

38/36

169/82

29/62

109/47

139/@2

99728

29/085

26/39

28/06

29/15

1487289

26/32

27/09

104/37

1¢8/108

129/57

68/38

146/31

191/27

1a9/a9

136/48

143/53

85/744

130/13

2g/ii

26/34

1997/49

114/143

30/23

La9/61

29/16

28/09

150/34

26/38

28/aa

1agy/ia

111/15

Terie

1437/09

199/56

138/55

144/17

131/53

ag/aT

26/41

118/00

31/37

112/206

28/24

28/33

Li@/17

171/13

Ta/23

124/15

118/16

139/12

144/48

133/067

27/19

28/26

116/35

171/27

78/34

125/09

110/34

148/08

146/128

1357/87

28/32

114/22

171/41

1@3/12

106/19

aiisi4

146/56

17ivsie

147724



8179

CHTAB

CLBOU

CLBUF

CLES8U

CLEPM

CLERK

CLLOG

CLORE

CLPT4

CLRET

CMADR

CMARK

CMESS

CMSK

CNOM1

COMPR

CON16

cONDe

canta

CONTL

CaNT2

CONT3

CONTD

CONTF

CONTI

COTAB

cousa

caude

COuUa4S

cou16e

Cou33

causal

COUCH

COUDYs

couol

couLl

COUNT

CPASS

CPug

CPUaa

CPU1L

Cpuia

CPuil

CPUL2

CPULS

cpui4

CPULS

CPuUL6

CPuUL7T

CPu2

«MAIN

BAQ767

012715

BOO131

412644

312636

012766

012675

bH6122

J1165a

012637

¥O5126

0103204

406048

o@11l62

010334

a13523

011340

012364

a12140

012427

@12451

807312

@12142

OA7468

012057

G@11361

0124740

@11647

012521

0@733@

012355

o11344

612353

@12215

BG6371

012352

601672

606123

482525

agese4

“2526

@02535

@02536

062537

eR2540

epe54i

882542

082543

wees4aa

ae@25e7

2a/i19

137/18

20/39

125/22

158/83

2e/15

136/53

137/32

137/21

19/6@

125/28

136/54

69/13

148/46

19/17

5@/24

71/42

97/43

187/44

113/4@

146/52

148/17

38/36

199/21

145/18

119/18

133/29

130/13

134/14

134/42

96/08

138/15

108/48

128/21

121/27

135/23

125/27

134/18

98/29

132/04

119/19

431/55

138/14

85/47

131/746

38/15

19/61

46/34

46/16

46/35

46/42

4/43

4Os44

46/45

46/46

46/47

46/48

46/49

46/36

29/18

137/41

118/53

126/14

137/48

137/13

137/48

137/24

93/47

1377/08

78/16

1@8/53

34/31

5@/26

71/44

121/85

198/85

114/38

141/51

153/06

31/26

109/27

145/32

121/04

133/13

136/49

134/22

134/58

98/14

138/41

121/08

128/26

121/26

135/88

134/t1

99/13

132/18

119/31

1432/87

438/18

85/54

132/15

38/27

46/32

137/49

119/82

128/18

137/16

137/42

137/33

137/14

78/39

35/34

3@/44

75/43

191723

189785

115/87

142/208

153/39

145/36

128/38

135/14

134/21

99/23

132/58

121/85

132/37

138729

86/82

132/55

38/33

138/@3

119/42

129/22

138/82

137/26

35/43

57/6

89729

193/85

189/52

136/37

142/32

171728

1357/32

99/29

132/39

13e@/4a

86/15

38/48

12¢728

13¢/86

137/34

35/51

S7/51

SO/17

184/41

116/12

137/68

143/49

171/22

132/56

131/29

L2a/4i

131/48

137/47

39/58

66/26

92/56

145/85

118/38

138/51

144/13

171/36

133/68

123/45

144/2¢

1377/54

39/53

66/29

93/19

196/15

111/1@

139/68

144/44

172/42

133/12

123/6@

147/082

137/35

43/29

71/35

93/27

147/85

113/17

146/04

14¢6/06é



@18@ .MAIN 
-

cpu20 woes4s 46/53 e
CPu21 422546 46/51

cpu22 ua2547 46/52

cpu23 a25sa 46/53

Cpu24 «82551 46/54

cpu2s wa2sse2 46/55

cPu3 402536 46/37

cpud w02531 46/38

CPUs wt2532 46/39

CPU6 822533 46/40

CPU? v22534 4es41

CPUIN ¥@2523 46/20 46/21 = 46/31

CPUNG 423015 47/32 S€/21 50/32 58/39 SB/46

CQUES wgea7i 19/42 44/45 66/31 68/06 68/24 7a/06 7B/17 7e/28

CRBIR w01975 29/32 29/36 29/42 29/44 29/54 29/56 29/59 3242

30/21 38/29 30/31 34/33 3a/34 3a/49 31/3@ 31/33

31/36 31/39 32/35 32/38 32/41 3e/48

CRESW #06073 19/44 32/19 = 32/26 = 3573008842300 88/351 089/84 89/87
96/25 94/48 91/54

CRFIR #10054 185/24 165/34

CRPRR #12016 127/45 127/49 «127/58 1a7/SB8 127/59 127/68

CRPRT 12917 126/17 127/49 e@
CRSEC w1ea56 105/29 185/36

CSAMS BA6072 19/43 43/13 43/22 43/47 44/44 68/05 78/05 94727

94/39 94/51 95708 95/13 95719 95734 95/44 178723

171/83

CSAVO 4a654a 88/45 86/42 88/45 88/62 9¢/82 90/13 98/32 9G/48

94/58 98/58

CSAV1 806537 88/d4 88/41 88/46 BA/61 Fe/83 98/12 98733 94/47

9a/51 928/59

CSAV2 606536 BB/@3 88/42 88/47 RB/OR 92/84 98/14 98/34 94/46

. 90/52 96/62

CSKP 693144 51/36 952/19 = 53742

crea 10771 99/39 116/98

CTBt Jilaaa 116/16

Crée 611004 tie/ei

CTe3 411912 116/28

cra 011020 116/35

CTa5 a11025 116/41

C146 011932 116/47

cTa7 W11037 116/53

cTa@8 a1iad4 116/59
cTa9 11051 117/283

cTia 011056 117/29 @
cTil 11064 117/16

CTBIN 636051 19/26

CTOEC we6as3 19/28 44/49 89/23 93/23 181/18 172/47

cTacT e6as2 19/27 34/34 = 35/37 = 339/47) 43735) SB/A4T = 6B/1@ 6B 28

68/38 68/42 70/1G 72/21 7a/32 9@s/11 98/13 90/15
96/25 92/93 136/46

CTYPE BB6e42 19/19

cTzoc eAoasd 19/29 66/35

CURHM w16165 {72/24 173/08 173/82 173/54 1747089

CWAIT URoR64 19/34 28/61 32/23 3es4a 34/19 35/39 35/45 35/53

49/398 $a/29 58/49 66/7 66/16 66/29 66/24 118/15

118/36 118744 419745 124/35 124/739 125/46 125/58 138724

133/19 137729 138/45) 144/29) 144/35 145/33

CXLPT 601771 39/34 39/59

CxTTO 401772 39/36 39/64



DINCH

DINMO

DIS

DISAT

DISP1

OISSW

OIVID

DIVIS

DLOCL

DLOOP

DLPTR

DMANT

OMEND

«MAIN

Oh645d

Q26581

@9e511

015652

#@1642

0295567

14644

w15e64

815247

014436

w@113i

BAGG4Q

“G@8615

000623

006631

@11224a

eade4d2

013531

013522

886973

895456

006152

605752

605344

005426

aeSee3

805335

oa62e1

@1Ste1

a15241

€88G17

208134

008135

600136

000137

611343

@11337

ed6616

201666

880075

#15479

@1523@a

a@va35

891176

eAii1a

@olelt

206978

WO6067

615034

e@2671

@15641

¥1455@

wA1713

18/53

88/13

88/25

104/14

38/18

To/al

111/13

129/55

105/28

127/88

3@/43

27725

27/22

27/28

27/29

119724

26/28

131/16

145/289

82/17

76/18

20/32

8O/17

75/84

75/1a

79/16

75/2

84/16

148/85

191/288

20/87

26/18

20/19

2b/29

2ee/2i

119/28

119/15

89/42

38/19

18/33

71/25

103/16

104/22

109/14

413/54

171/55

146/89

118/15

19/11

18/11

38/37

32/22

19/41

19/48

148/087

48/57

114/44

17/47

39/8

88/2

BB/28

86/38

169/11

77/36

158/11

16i/ii

164/04

156/82

38/51

27/41

27/49

27/33

27/34

119/31

27/44

145721

145/2i

82/18

T6/19

133/14

88/18

75/07

75/29

TI/LT

76/13

84/17

163/01

164/21

Sisya

125746

1as/34

105/38

105/36

121/87

121/83

98/21

38/38

44754

75/35

1A3/19

125/13

129/62

113/57

167/28

163/18

36/47

3e/14

30/44

32/26

48/14

172/07

161/85

48/62

169/08

157/@6

39/13

88/33

77/48

27/44

146/03

145/58

82/22

Tefal

137725

8a/ea

75/18

76/81

T9/19

8a/46

84/19

91/37

66/48

77/12

143/22

195/16

110/21

113/62

31/15

89/22

174/32

88/37

e7/54

149725

145/56

85/28

91/58

68/15

79/63

193/25

106/23

112/39

146/17

31/18

92/18

68/33

81/35

183/28

106/26

111/18

146/26

31/19

92/38

TA/15

83/33

103/31

1AT/14

113/25

171/17

TH/26

85/54

183/34

197/53

113/48

t71/31

72/37

143/13

184/19

168/13

114/51

171748



6182

OmMOaTS

DOSE

OCSE2

DOSET

DP2eC

oP22

oP 24

DP3ec

oPp4ec

DP7@Cc

DPACU

DPASS

DPCON

DPFF

OPLIF

DPMEM

DPMMC

DPMMF

OPMMT

DPPRT

OPTSP

DREPA

DREPC

DROTT

DRUMG

OSAQU

DSIGN

OTes

OT@1

oTa2

vT#3

DTYAS

DUTAB

DVCHN

OVTST

DXMMF

EBFLG

ECHOe

ECHO3

ECHO4

EFLAG

EHALT

eMAIN

014603

616573

10574

wi2se2s

v1i8edd

6A757@

wATSOL

018907

vidabl

WATT776

615354

007054

205125

810566

210565

685127

wesisi

ee5i44

605157

005173

014684

015343

0147@2

614614

W14733

6047548

0@a5566

012127

#12226

412329

012356

814365

@15436

414467

@10h63

@asiai

d26534

4as7S4

UA6a75

dasase

426531

gao1i4

199/48

112/69

112/35

112/58

194/3¢

142/13

122/@5

144/31

104/29

194/28

188/88

93/26

69/12

112/13

lle/it

42/28

78/86

T@/17

78/28

70/46

113/85

143/52

148/28

118/33

139/89

66/33

76/87

99/56

99/57

99/58

132/25

103/28

113/20

196/18

135/35

68/68

87/60

8a/22

2/22

76/23

87/57

19/54

116/56

118/47

126/87

126/52

f2e/44

123/17

124/15

126/18

126/59

1297/18

131/32

133/85

134/19

138/88

139/31

14@/24

14/4

158/@e

112/23

112/49

135/36

124/49

123/51

1237/42

124/53

Vea sas

1a4a/ay

te5/14

93/34

70/29

112/43

112/42

70/04

78/14

78/25

TB/36

70/46

115/22

165/11

159/85

156/85

139/31

67/86

77/87

1278/04

P31/19

132/28

133/63

154/07

166/08

156/06

105/37

69/84

R8/14

82/39

8a/32

76/33

88/11

116/13

116/62

118/55

128/12

121/18

122/46

123/23

124/28

126/23

126/63

130/14

131/35

133/11

134/38

138/\2

139/36

144/27

141/98

112/48

136/22

143/45

168/@2

77/32

145/39

88/58

88/14

116/18

117/36

118/63

12@s15

121/22

122/53

123/26

124/42

126/32

127/64

130/17

131/43

133/16

134/43

138/16

139/42

146/32

141/13

1a3s4e

77/47

1a5/d2

98/39

48728

116/25

117/13

119/88

12¢/28

122/15

122/56

123/38

1es/it

126/34

127/87

138/28

131/52

133/22

135/13

138/22

139745

14@/36

141/16

78/16

88/55

116/32

117/19

119/34

126/25

122/21

122/62

123/36

125/13

126/39

127/19

132/35

132/85

133/25

135/15

138/42

139/48

14/41

141/20

78/18

98/28

116/38

118/129

119748

120/36

122/23

123/02

123/42

125/44

126/43

128/13

130/44

132/19

133/28

137/28

138/48

139/53

14¢/44

141725

78/31

9a/55

116/44

118/18

119/61

122/38

122/32

123/087

123/54

125/53

126/48

128/31

130/47

132/45

134/08

137/36

139/23

139/57

14@/62

141/28

78/38

116/5@

118/35

120/04

12@/5@

122/34

123/11

123/56

126/11

126/53

128745

138/52

132/48

134/15

137/48

139/28

148/19

141/a1

141732



8183

ELGNL

ELONG

EMEND

ENDAD

ENDPA

ENDTS

ENRNK

ENTCO

ENTP@

ENTP1L

ENTPe2

ENTYM

EOFTS

ERBCT

ERHSwW

ERRBT

ERRCT

ERRET

ERRNH

ERROIL

ERRO2

ERROS

ERROS

ERROR

EXAad

EXAQ1

EXAG2

EXDIS

EXINI

EXMEM

EXMMF

EXMMT

EXPRI

EXPRT

EXRET

EXTYP

FCENE

FCLER

FOLST

FIDEV

FIQUE

FITYP

FMADR

FMEND

FORMC

FRASW

FRATE

FRATR

FSTCo

FUB

FUMSK

FUN

GET

GETB1

GETB1

MAIN

ai2241

612351

eai17ia

g18114

414724

012346

903274

96435

0a6417

eg6424

006431

893253

@16242

406533

@06542

411223

806532

686624

@@0706

696627

U@6671

096712

413402

406628

415257

815314

415324

49a5aa

@27476

Masai

@05a13

@a5926

@12615

aasaay

aa7322

WOB477

a1aag4

012635

oai12s

818462

@1e2e1

682756

8059065

@e1715

o12S5it1

BA6624

096546

286600

013700

8009033

810116

6@aa3e

@01671

e260ed

646053

141/38

143/87

143/49

131/23

131/54

39/289

195/48

131/26

131/36

53/28

87/44

18/59

18/51

18/52

S3/18

196/84

87/59

89/2a

119/34

87/58

89/46

92/43

89/45

98/30

92/88

136/44

18/54

136/38

136/48

136/44

25/51

140/54

42/18

68/86

68/24

131/15

68/35

98785

25/56

190/6a

96/47

38/46

185/23

1Q7/17

35/81

68/23

78/43

39/18

134/14

ag/it

88/17

89/26

148/25

19/29

145/62

19/@8

38/43

82/49

18/45

142/84

143/16

143/44

131/34

132/54

39/12

146/64

159/11

132/15

87/49

87/48

87/45

87/53

174/61

88/86

90/41

119/734

88/087

98735

96/58

92/82

98/37

98/55

136/48

89/42

164/47

165/82

165785

25/63

184/57

68/84

68/14

68/32

134/23

68/54

98/89

25/62

1LaS/15

136/52

30/48

125/48

127/38

50/388

68/37

39/23

135/23

89/36

88/34

AG/12

154/a8

33/31

196/26

32/43

38/51

B2/13

82/84

142/087

143/15

143/59

132/49

87/54

88/39

88/a9

96/53

9a/57

20/51

134/51

98/23

26/46

145/21

137/42

4asae

187/35

68/4e

89/86

897/31

156/31

33/36

32/47

38/54

82/23

laesit

143/18

143/62

Ba/S7

88/19

90/61

26/61

136/34

26/56

137/46

68/46

89/32

33/28

38/56

L42/15 142/47 142/52

143/22 143/26 143/31

144/64 44/48 144/34

897/46

88/56 89/16 897/43

138/23

68/47 68/56 7@/e7

33/35

142/55

143/35

1447/39

7@/4e@



GETCH

GETDI

GETOC

GETO!

GETOK

GETRE

GETS1

GETSC

GETTi

GETTX

GETYP

GMEND

GRORE

GTCHR

GTTITL

H1C11

H1C33

H1ic48

H2c4aa

heceed

Hec72

H3C48

H3C 68

H3C6e2

HS5Cil

H5Cie2

HSC1S

HSC4@

HSC7?

HAATT

HAIFA

HALTC

HASTR

HC11

HC13

HC1S

HOL?77

HC32

HC42

nC44

nCS2

HCS3

hCS5

HC6a

HC72

HCHAE

MEADIL

HEAD2

HECQI

HECOe

HeCOS

HFAIL

HLFCR

«MAIN

695246

@as435

oa5427

6@5737

8@5732

065324

wa5651

#Aso4ay

wO6167

ueotee

@61423

w01716

we8124

@Q1557

#81578

Be57e4

Ba5703

625782

wa5772

bas773

@O5774

006113

026114

@@611s

026215

O@6415

weegia

@?o216

@26217

we@i2el

@14a67

418763

@16@a74

405503

625524

@e5585

0@5325

we5526

025507

865518

oessil

@@5512

e@5513

6e@5572

#25514

w1617i

o148768

@14a76

614155

#14156

814163

@15447

B86416

74/86

To/1e

18/47

8a/89

18/46

74/66

79/689

18/48

Bused

16/49

39/23

35/63

2é/18

123/61

126/29

131/87

138/38

142/29

37/12

37/24

79/27

79/28

79/26

82/28

84/31

8a/34

82/28

82/31

82/34

84/26

85/49

85/42

84/27

B4/37

18/12

151/21

114/11

173/22

75/56

75/58

75/53

74/36

75/@2

76/29

75/18

75/32

76/48

T6/43

76/31

76/37

173/31

148/148

148/11

151729

151/31

152/3¢@

152/17

153/48

86/14

76/128

76/14

76/04

BE/13

Basa

74/32

79/13

79/84

B4us1s

B4/B4

35/27

39/11

116/08

124/86

va7/i4

131/19

138/59

144/22

37/14

37/31

79/48

719/39

79/38

8b/48

agsat

a@s4e

82/40

8274)

82/42

B4s35

86/25

B8o/24

84/36

e4/as

32/35

151/64

114/55

173/07

76/52

76/53

76/54

74/97

76/55

76/56

75/38

76/34

76/59

76/68

76/46

76/61

174/13

18a/12

158/47

151/34

151/38

152/31

152/49

153/42

80/26

8a/4e

76/24

BOs23

74/4e

79/214

Basel

43/48

117/22

124/19

128/83

132728

139/85

144724

37/21

80/54

82/46

75/65

76/57

76/58

77/18

17/22

77/34

151/09

151/16

t5i74t

151/39

152/33

152/55

167/82

25/26

74/56

118/84

Le4s2h

128/34

133/34

146/47

144/55

37/53

78/09

78/12

77/51

151/46

151/49

152/41

12@/57

125/17

128/36

134/85

14@/49

38/23

1Se/it

iS1/54

121/18

125/33

129/82

135/62

14is4t

38/86

1S2/e7

151/55

121/23

126/85

129/23

138/d2

141/45

152734

152/12

122/08

126/26

138/04

138/35

142/27

152/52

152/295



@185

HM 120

HM136

HM17

HM24

HM6ea

HM72

HMENO

HMINI

HMJUS

HMOFF

HMPRI

HMSA2

HMSA3

HMTAB

HOC16

HOHOS

HOH31

HOH33

HOHT71

HOH

HORZC

HPRIN

HPRIR

HWFAT

TiLPR

TacTS

IBUSS

IBZOT

ICEMK

ICHAR

ICHKE

ICHLM

ICHSE

IclLau

ICLMK

ICMRK

ICRLF

IDATT

IDBIN

IDDEC

IDEFL

IDICt

IDISP

IDpIvo

IDIVS

Ipect

IDONS

IDCSE

TpouT

IDPSP

Iexa

IDX1

Ipx2

IDX3

1DZoc

TEXIN

oMAIN

816175

015726

816281

016289

016177

816176

Onga7s

916012

015727

016173

416157

416203

@16282

016220

812522

013524

410512

612354

Bi4161

014162

613677

816133

@16172

014263

a12641

897325

@80127

“26543

@12642

@A8941

¥187@5

aa75s6

018566

Q00131

087253

016564

oaga43

BOWG47

0a0055

000957

#13756

JOBBdG

eo0a4a

eoao7a

800067

davase

09@134

@1a575

gaea4s

010767

oneges

6gehel

beea2e2

298323

CBOnbe

887235

172/89

176/26

174/2t

172/19

172/14

172/17

18/32

171/53

21/43

173/44

173/41

174/23

174/22

174/34

134/48

145/11

111/19

132/63

151/54

152/16

147/12

15@/35

173/16

173/39

151/24

136/56

98/26

20/13

89/82

136/57

18/85

114/13

1QG/47

111/21

28/15

96/16

111/83

18/87

18/11

18/17

18/19

149725

16/14

18/98

18/28

18/27

18/18

easia

112/108

18/89

115/16

17/53

104/07

17/54

17/755

17/56

94/53

18/228

96/18

L74/17

170/32

174/31

174/2¢@

174/19

174/18

39/25

172/82

171/02

174/15

173/53

174729

174/28

174/41

135/33

145/47

111/28

132/36

152/15

152/48

LAT/I5

173/28

173/46

153/21

138/389

99/18

26/37

90/27

137/19

19/18

114/35

101/44

111/24

20/39

96/44

112/87

19722

19724

19732

19/32

149/38

19/23

19/21

19/41

19/4@

19/31

28/36

112/24

19/22

115/22

51/86

51/84

Sesaa

51/08

94/55

19/33

96/3¢@

43/31

171/44

174/082

174/37

174/38

132/57

152/37

147/22

173/39

174/14

153/37

138/13

114/56

112/2@

112/36

51/32

51i/74a

52/55

Se/it

471/15

1477/23

138/19

112/41

112/58

53/28

Se/7e5

Se2/ol

53/38

148/@4

113/14

53/39

52/24

54/03

94729

15e/14

113/33

194/62

52/30

54/06

94/31

158/19

115/14

164/23

53/26

94/41

152/34

194705

53/55

94743



IFCEN

IFCLE

IFORM

IGNOR

ictal

Ietpc

I¢ToK

IGTSC

IGTTXx

THAAT

IHALT

THEAL

THE Ae

ILL

ILLEG

ILLGR

ILMRK

TLOGM

ILOM1

ILOMK

ILooP

ILCRE

ILRST

IMEND

IMESS

IMODE

IMOMK

IMRKC

IMULT

INCHA

INCHS

INDAD

INOWL

INDW2

INHSW

INIA

INIB

INICO

INIEX

INILI

INIRE

INITY

INMOD

INMRK

INNOP

INNUK

INRET

INSAD

INSCO

INSPA

INSRE

INSTA

INSTS

INSTR

INSW1

INSWe

INTAD

INTER

eMAIN

BA7TSO1

807256

013754

a@1612

wae1as

wadi25

d6@124

WAB1L6

wQ0127

BAbesea

waeo1i4

013785

013726

061067

495367

0285366

@14572

813515

@12225

612643

2oe113

vee122

a2oai26

@02312

oaen4a

aa75s2

014514

@13517

WE0966

@15a75

aO7477

603153

wesiee

0@335a

096683

ea72a4

207287

4975204

104@86

¥135e1

6075280

007453

@13621

018351

@1@254

o@5317

0e5422

@a3145

@1¢12¢

@150a1

010724

883132

w03133

603123

wesie2i

083347

€87233

@o54e@9

198/39

96/22

149/88

37/42

18/45

18/47

16/46

18/48

18/49

18/12

16/54

147/14

147/33

38/84

30/14

75/31

TS/13

112/08

143/82

138/21

136/58

18/53

18/66

20/12

43/26

18/84

108/48

189/34

145/86

18/26

146/07

100/43

52/12

51/68

54/82

89/08

95/9

95/14

100/44

96/30

145/08

140/35

96/32

146/11

1@1/4@

96/34

74/69

75/38

Se/e7

185/58

144/14

114/12

52/08

52/89

52/82

51/59

S4/@1

96/12

73/41

120/62

90/47

149/23

37/53

19745

19/47

19/46

19/48

19/49

19725

19/54

148/12

148/41

30/85

76/36

75/15

112/22

144/58

131/17

137/22

19/53

19/68

28/38

43740

19/17

12i/4ea

118/57

145/26

19/39

162/@2

128/58

S2/27

89/35

96/64

95/28

146/63

188/57

145/54

198/53

188/35

146/27

129/39

188/21

74/548

75/41

Se/ea

1a5/54

144/16

114/34

52/09

52/13

S3/15

96/23

77/13

37/56

34/@6

76/39

75/39

112/38

43/51

111726

90/86

93/35

198/15

190/59

109/44

75/42

136/@8

16@/i4

aesst

30/87

76/48

112/47

96/87

108/36

146/27

75/48

a5/32

3/08

88/45

149/3a

75/61

34/18

85/30

118/04

76/64

36/11

110/54

30/56

3as12

85/31



@187

INTSYV

INTTI

INXWS

INYEP
IOMSK

IPASC

IPASM

IPASS

IPcom

IPQIN

IPRIt

IPRI2

IPRIN

TQU6A

TQUES

IRDER

IRESA

IRES®

TRET@

TSAMS

ISeT1l

ISETe2

ISET3

ISTAA

ISTAC

ISTAN

ISTAP

ISTAS

ISTAW

TSTP@

ISTP1

ISTPe

IsTPro

ITed

TT@t

IT@2

Iv@3

IT@4

TT05

IT@6

ITa7

IT@8

ITa9

IT1@

ITBIN

ITDOEC

ITIMS

ITIRO

ITISK

Troct

ITR

ITRAG

ITRCT

ITRP1

ITRPe

ITRW1

ITRWe

oMAIN

627321

GG5301

083225

wideoed

610115

ae7557

ae7251

Wed1e3

€14157

627326

#13244

wi3aet

@12222

618401

BOQa071

eae1es

@a0a77

@@0073

@a7502

668072

607632

807633

637634

600115

@96544

4@GB116

uablel

a@dted

aad117

408114

@egitt

ead1i2

618117

011426

@11417

011427

@11444

611454

@11464

@11475

0115128

411520

@11531

@11544

800051

2228053

002064

Bnenes

¥Bda63

688052

806527

826526

296534

wg6524

@96525

d1la7e

g1it4as

96/28

74/28

51/87

107/57

105/53

101/31

96/89

18/61

152/83

98/27

144/15

138/087

138/29

131/34

133/1@

118/88

18/29

ee/i1

18/48

18/31

198/38

18/3¢

192/16

182/28

1@2/48

18/55

87/62

18/56

18/59

18/58

18/57

16/5@

18/51

18/52

195/47

99/42

122/18

122/27

122/38

122/58

122/59

123/62

123/14

123/23

123/33

123/45

18/13

18/15

18/24

18/25

18/23

18/14

87/54

87/42

87/55

87/41

87/46

116/18

128/56

98/19

74/34

S3v/it

198/35

126/25

121/35

96/42

19/61

152/085

99/14

141/27

138/11

138/16

131742

133/15

116/85

19/42

114/12

18/43

19744

142/61

19/43

192/18

192/36

122/54

19/55

89/83

19/56

19/59

19/58

19/57

19/53

19/51

19/S2

195/51

122/88

19/26

19/28

19/37

19/38

19/36

19/27

BB8/21

87/47

a8/12

87/48

a7T/S1

117724

L21/47

Ta/4t

S329

191/45

152/13

141/43

138/15

132/27

131/51

133/24

192/52

1@2/53

125/52

88/53

87/52

88/22

88/528

877/53

138/21

138/43

132/85

133/27

126/228

89/19

88/29

88/54

88/51

138/41

13@s46

132/18

139/828

130/51

132/44

131/14

132/47

126/287

88/52

89729

AO/1T

131/31

133/04



@18e

ITSMA

ITYPE

TTZoc

IVCHN

IVECH

IWAIT

TwAgde

TYDIA

JATST

JMEND

JMPQ1

JMP a3

JMP1id

JMPON

Jus2e

KCP@

KCP1

KCP10

KCP1t

KCPi2

KCPL3

KCP14

aCP15

KCP16

KCP17

KCP2

KCP20

KcP2t

KCP22

KcP23

KCP24

KCP25

KCP3

KCPA

KCPS

KCP6

KCP7

KEYA

KEYB

KEYS

KINC

KINDI

KSTAC

LALOC

LAPRG

LAST1

Last2

LASTS

LASTS

LAsTs

LASTD

LASTN

LCOUN

LD33C

LDSPA

LoTaAs

LEREL

«MATIN

007560

e7aa4e2

BA89S54

O1dt2r

827583

@A0061

veeAb2

earese

O37367

891736

@10177

818674

18206

818673

@15715

aa245a

aneas.

Wa246g

wg2de1

“82462

882463

882464

O82465

oa2466

OA2467

a92452

882470

BG2471

@82472

@02473

abed74

682475

682453

082454

@a2455

882456

6@2457

223354

823362

883351

@@2476

O@G2447

@81372

a@1373

YW@1374

6a57d6

agenda

gO6151

aass7i

006327

w@@133

6a5425

613526

@12272

wPC151

@18676

oas7at

181/33

18/26

18/16

1236/89

198/41

16/21

18/22

95/22

99/19

39/21

147/16

114/04

107/29

114723

21744

45/33

45/34

45/41

45/42

45/43

45744

AS/4S

45/46

45/47

45/48

45735

45/49

45/54

4s/51

45/52

45/53

45/54

45736

45/37

45/38

45/739

45/43

54/06

54/68

52/48

45/22

45/18

34/28

34/61

34/62

79/86

82/86

82/26

76/26

84/86

ea/i17

73/11

145/13

131/26

26/31

120/21

136/84

114/66

79/25

121/36

19/19

19729

1236/27

142/62

19/34

19/35

96/43

99/32

43/4L

147/33

114/32

147/34

114/25

170/22

S4/il

Ss4/i2

$4/@2

45/23

4Ss3t

34/68

35/14

35/16

79/19

8B/21

822i

T6/22

84/19

1057/42

T5417

145/32

131723

112/16

128/32

151/32

114/27

79/350

131/46

138/41

S414

45/56

66/49

35/36

79/42

81/44

83/04

77/16

84/39

185/45

76/82

145738

132/02

112/32

123/37

152/58

114/45

79/32

79/44

BI/LT

83/17

77/58

85724

77/58

145/39

132/34

118/86

123/48

153/14

114/54

79/35

79/54

81/27

83725

78/03

85422

79/42

145/46

13e/4t

118/59

128/85

79/36

Biset

119704

128/38

83725

119/12

129/04

85/22

119/42

132/42



0189

LEREe

LERE3

LERES

LERES

LETE1

LETE2

LETES

LETE4

LETES

LETTE

LFCOM

LHSTR

Licou

LIOEF

LIPAG

LIPRT

LIRET

LISTR

LLPTT

LMADR

LMSK

LOADA

LOADB

LOADC

LOADF

LOADR

LOCKA

LOGAS

LOGBC

LOGBX

LOGRE

LooP

LOOPR

LPDEF

LPMRK

LPRST

LPTco

LSTSwW

MICEN

Me23u

MA3Q7

MANCL

MANSE

MARKC

MARKL

MaAXLI

MBILO

MCHPD

MCHPL

oMAIN

wO5771

866112

was5sa2

206214

625666

095756

026877

wesas4

U@eeeg4s

613722

01617@

016181

@12216

013567

898150

@13572

@13622

816063

682257

005067

#01163

002337

002314

012275

082336

882327

a034e4

aa7733

410829

807617

@18576

O@6113

Op6541

@Le2e4

813520

BB6126

011336

881366

487236

@16115

@15597

@12724

415303

@O7773

8A7772

813532

0215140

014625

w15@45

88/27

82/27

76/28

84/25

79/14

8@/14

82/14

T6/15

84/14

148/07

173/19

173/@2

138/12

145/28

20/30

186/28

146/@2

172/55

42/59

68/34

29/27

43/56

42/28

132/85

43/54

43/57

54/18

103/33

104/34

182/39

112/33

19/53

116/57

118748

120/16

122748

124/16

126/54

132/23

139/32

141/42

143/11

87/48

132/285

96/29

20/38

119/17

34/14

96/17

178/25

124/12

137744

137/61

104/36

124/35

145/15

35/42

111/11

129/53

8/37

B2s/37

76/49

a4s29

79/25

aasaT

82/27

76/28

Bases

154/16

173/52

173/89

138/48

145/41

138/11

146/62

146725

173/18

44/56

68/45

31/27

44/81

43/46

132/11

44/230

43/63

54/32

183/68

185/01

183/68

112/39

1t6e/i4

116/63

118/56

120/26

122/57

124/43

127/88

133/29

139/41

141/09

143/19

87/45

131/16

145/27

87/63

121/02

34/18

96/31

171/25

167/14

137/58

137/63

Lass2i

112/47

145/37

35/44

156/08

161/88

80/38

82/38

76/52

84/32

150/21

174/12

173/13

121/128

145/54

131/44

146/28

66/58

112/51

116/19

117/07

119/68

126/39

123/a3

125/14

127/12

134/26

139/49

i4isel

143/27

877/58

131722

145/22
88/37

123/02

34/2l

171/45

164/12

145/26

1177/25

36/193

84/33

158/26

145749

78/38

116/26

117/14

119/89

120/53

123/12

125/54

128/14

134/54

139/58

141/39

143/36

88/88

132/29

1457/25

143/09

34/25

173723

198/53

131/17

158/28

145/55

7a@/42

116/33

117/24

119/36

12is/ei

123/21

126/12

128/32

137/54

142/28

142/288

143/45

Bas/43

34/33

173/33

112/41

136/58

158/29

147/28

116/39

118/11

119749

122/16

123/31

126/24

128/46

138/26

140728

142/16

143/63

88/63

34744

173/56

136/57

144/58

150/33

150/41

116/45

118/21

119763

122/25

123/43

126/35

129/19

138/58

140/37

142/48

144/69

34/56

145/06

116/51

118/38

122/08

122/36

123/58

126/44

138/56

139724

14G/45

142/56

144/52

35/28

148/31



8199

MCMEX

MEMNM

MCQOAS

MCPUT

MCRLF

MDCTR

MDIAT

MDMMC

ADMMPF

MELOC

MEQFP

MESCH

MESSA

MHE AD

MIMEX

MINMO

MKLOG

MKPAS

MKSAV

MLLOC

MLOCL

MLOOP

MLORE

MLPTR

MLPTT

MMANT

MMOTS

MOOAT

MOFID

MOGTT

MOLAD

MOMRI

MOMRK

MOPTB

MOPTR

MOREP

MOSTR

MPACO

MPASS

MPOWO

MREPA

MREPC

MRK47

MRKLP

MRKTB

MROTT

MS@a4

MSAMS

MSAQU

MSAV

MSEC4

MSKt2

MSK4T

MST18

MSTIA

MSTIB

MSTIC

MSTID

MSTIM

«MAIN

Ba2264

882273

214315

desece

WE4743

aa27aa

814582

d95113

625128

ee1478

@15i31

086434

eae4d22

@266eaS

a82313

@152a4

011073

@1a571

014165

@81501

615414

Wa@2656

wa7a7a

@15623

aae223

#14528

014561

wala14

aa2246

ag2250

882247

027245

@i@ir2

uae23a

ga2245

892236

¥16061

015365

8074954

894745

814764

@14655

899132

aa7234

437254

@15186

@12415

291534

@94755

e@27a1

012649

011482

897637

802623

892557

@92562

d92627

042634

032553

43/16

432i

1045/86

5as43

39/54

4B/31

1297/66

69/88

69/13

17/44

148/53

25/16

25/19

89/38

43/22

118/13

117/25

112/46

152/19

35/33

148/85

48/32

92/55

114/39

42/31

137/45

149/86

35/23

42/41

42/37

42/48

96/85

96/38

42/36

42/36

42/42

172/37

188/66

93/28

66/2T

143/56

148/18

28/16

96/28

96/21

116/31

133/20

36/15

66/32

48/32

136/55

121/44

142/57

47/59

47/19

QT/1T

48/2

47/27

18/24

44/31

43/25

154/123

Sa/4s

67/82

48/55

156/238

70/87

7Te/18

36/84

162/288

asv2i

2s/17

98/18

43/44

163/67

118/23

113/28

153/27

35/35

161/02

48/36

92/57

169/65

44/46

157/83

157/89

35/26

42/58

42/52

42/51

96/88

186/02

44/65

42/45

42/48

172/52

166/82

93/32

67/84

168/11

159/02

96/15

96/29

96/45

162/85

1337428

39/49

67/88

48/38

137/38

122/28

48/11

47/23

47/22

48/04

48/88

ATALS

43/48

67/11

75/44

4O/2ae

79/28

T8/19

43/49

153/32

36/88

93/58

44/47

96/38

111/26

114/14

4as49

173/21

183/37

39/51

48/54

122/39

NB/16

48/23

4as2ea

75/47

44725

43/28

194725

48/63

123/83

89/3a

447/32

43/34

141/33

4G/O1

141/46



. @19t

MX2SP

MXMMF

MXMMT

MXQUE

NBEVE

NC 125

NC8

NcTYe

NDCON

NEXIS

NFTYP

e NINHI

NICIN

NIRET

NITYP

NN1O

NNSOO

NNO

NCARE

NOAS®

NOAVA

NODIA

NODRE

NOEX

NOHAM

NOMAN

NomMOol

NOGFH .

NOOFZ

NOONE

NOOPR

NoOPT

NOPAP

@ NOPIN
NOPRP

NORAT

NOROP

NOROT

NOTAV

NOTDI

NOTEN

NOTRE

NOTYM

NOTYP

NOVCH

NOZON

NPCON

NRCON

NRESw

MAIN

Ya2624

@a2652

Wa1522

214337

eas565

405557

UA6466

@14753

g15413

e144

645287

805972

625106

895206

296367

083635

003634

803540

81d2¢2

003553

083531

090577

611342

O@3541

003532

BOB772

@A3632

803633

814166

614167

414225

@1¢165

687247

886528

816116

@18225

218325

@15671

6157280

@14171

114283

037240

818255

aa7eai

@a7242

2@0575

d87243

giddy

814713

Q@a7244

@14114

403575

aa3542

603564

412467

@16117

@18263

@18447

081352

47/21

47/15

34/32

193/¢6

77/39

77/26

19/39

L42/2i

113/18

146/16

71/87

68/07

68725

71/85

85/41

57/13

56/25

56/34

147/25

56/27

56/21

27/83

119/25

56/84

56/33

29/13

56/17

56/18

152/28

152/21

158/64

96/37

95/39

88/16

178/27

96/33

96/35

178/204

170/26

15t/i2

121/45

95/24

188/14

95/26

95/27

89/13

95/29

96/36

153/87

95/448

151/41

57/82

5e/4i

56/33

134/89

176/29

108/724

116/46

34/17

47/62

48/17

36/13

{55/22

71/43

77/39

48/t2

142/23

166/85

156/84

71/45

69/82

68/26

7Ti/s4t

85/57

57/45

57744

56/37

197/36

56/43

56/32

27/86

121/06

56/38

57/53

29/45

S7/42

57/43

153/83

153/82

153/82

127/22

96/24

88/26

171/18

187/63

189/19

171/09

1717/23

151/22

124/88

96/33

198/22

96/34

96/35

89/29

96/36

118/44

153/89

96/37

151/23

S7/18

S7/a5

57/¢2

135/02

171/32

128/29

110/51

34/42

48/19

77/46

89/18

164/28

93/28

69/26

71/43

56/39

187/62

56/4@

153/23

153/22

96/48

88/35

172/85

w7isil

1737/25

152725

97/28

97729

97/358

159/88

97/14

151/27

57/11

S7/B7

172/06

48/28

76/29

88/45

l7e/te2

173725

4es2t

78/33

173/29 173/24 173/59



NRTYP

NTCHE

NTDEC

NTREP

NTRES

NTRET

NTTYP

NUK

NUMB2

NUMB3

NUMBA

NUMSC

NUTYP

NWAIT

NWTYP

NXDIS

NXINS

NXTYP

NYTYP

NZTYP

OCHIN

OCTAB

OERR2

OERRG

QERR6

OF 2Cc0

OF 3CO

OFFON

OF TDC

aFTE2

OFTE3

OFTRE

OF TSC

OFTSI

OF TTX

OKOIG

OMEND

ONTER

ONTST

ORDIN

oTaa

oTa2

oTa3

oTe4

oTa5

OTZ6

OTa7

oTus

ouTe2

ouTs

ouTDe

PAGEC

PAMRK

PAPFA

PASCO

PASMI

PASMK

PASSH

PASsc

MAIN

203533

4160286

083630

203682

423631

023627

803576

a@0a34

826043

626152

8@5572

e85785

aa3014

682437

403475

oaas7a

a1@a74

603515

483636

083645

013624

oave5st

#11624

811675

aredes

0B6041

J06150

816932

@05573

9@6413

w@6124

6@5641

€95787

845636

BG6220

ea5775

weaes7eo-

was4ae

08736a

g@a32e24

#11564

41162@@

@11626

o124t6

o12444

611651

812736

812778

612337

026364

@1e175

013675

va7553

w1517e

aa734a

13753

@14178

0@7868

Oe@7061

56/31

171/47

S7/14

S7/17

57/15

57/16

S6/16

19/19

82/88

82/28

76/89

79/@8

58/148

4/22

52/36

25/58

105/51

56/28

57/33

57/49

146/13

27/18

124/34

125745

133/18

81/198

83/18

172/24

T6/17

8a/16

82/16

76/308

T9ALS

T8/11

B4/15

88/22

44/88

73/39

99/22

S2/23

99743

99744

125/82

99/55

134/36

99/45

99/64

99/61

132/35

85/53

13¢/2a

147/86

120/49

141/52

95/46

149/26

96/42

93/13

93/15

56/34

171/55

57/34

57/35

87/22

57/37

57/13

74/45

81/23

83/83

77/0

79/41

58/38

45/26

56/64

26/58

1285/59

Se/e24

S7/47

57/52

146/31

27/54

124/38

125/49

133/22

81/26

83/24

173/61

77/@2

81/b2

83/02

78/36

79/48

78/14

84/39

86/43

44/35

75/43

99/35

52/58

124/06

124/21

125/59

134/85

125/33

138/62

138/38

132/43

45/58

138/31

147/34

181/41

141/54

96/19

149/22

1ar/at

93/16

93/41

57/39

57/29

57/38

74/51

81/18

83/18

77/25

19/49

26/64

186/@2

S7/55

124/42

125/53

173/62

78/82

81/32

83/28

78/41

79/58

78/38

85/35

88/57

77/083

52/68

130/42

147/35

163/04

99704

112/46

93/48

37/36

@1/23

B3/a1

77/728

79/55

26/63

8@/S52

53/108

148/22

1et/¢2

149/22

57/49

@1/28

83/26

77/49

79/62

85/33

15@/86

181789

152/22

81/34

83/32

78/19

158/45

191/45

153/26 153/33



@193

PASSN

PBINC

PBINN

PBINK

PCENT

PCH14

PCH35

PCH37

PcoTt

PCOUN

PDECI

PDECe

PDECS

PDECR

PINHI

PLABIL

PLADC

PLAOK

PLASC

PLAS]

PLATX

PMEND

POADR

POINT

POWON

POWRE

POWZE

PR8SP

PRAC

PRACO

PRCOL

PRCOM

PRHC1

PRHCH

PRHSP

PRIEX

PRIND

PRINL

PRINT

PRIRT

PROG

PRRET

PRROT

PRRTU

PRSCu

PRSC1

PRSC2

PRSC3

PRSC4

PRT@2

PRTIL

PRTIR

PRTCH

PRTCR

»MAIN

87862

001933

0@1837

2@1074

wAe6ge

GA473e2

6@4733

GR4734

wA4T31

oB473a

ga4613

wadsei

800523

WOG463

200573

886142

O@5531

e06031

0a5s7ea

@e555a

4060385

602377

618780

#07373

“b466e2

8aei1ed

waea76

14213

014164

813736

Oi2221

813746

@16131

016123

@16121

812223

#12534

@14146

OGa1al

€12538

815468

813755

013778

816204

813636

813644

@13652

013661

013678

012324

012472

812520

813743

gaai44

93/21

29/47

29/35

29/41

89/25

66/14

66/18

66/22

66/29

66/10

26/2i

26/13

26/15

25/46

25/85

82/19

76/20

88/19

T9/18

77/28

84/18

44/89

114/88

98/27

18/41

18/39

18/39

151/37

151/33

147/24

138/36

145/18
150/23

173/30

172/68

172/59

1348/53

V3L/14

139/84

151/36

18/42

135/39

33/43

149/04

149/39

173/32

147/28

147/14

LAT/13

147/27

147/34

132/32

134/28

135/86

135/29

38/83

24/26

128/22

148/13

93/22

29/52

29/39

29/59

89/34

66/45

66/46

66/47

66/44

66/12

27/20

26/17

26/19

26/83

26/05

83/17

77/05

B1/17

79/54

77/24

85/03

44/36

114/53

99/16

66/04

18/41

35/08

152/48

1S1/4a

149/94

131/13

146/21

154/25

173/37

173/85

173/24

131/15

134/42

141/43

151/43

114/26

135/46

35/49

149/11

158/82

173/36

147/37

147/31

147/28

132/53

134/44

135/09

135/31

30/89

118/14

138/42

142/41

93/4e

eg/5i

30/29

66/43

26/33

27/02

83/31

T7ALS

81/33

79/61

77/38

85/38

99/22

114/08

114724

is1s/45

158/27

147/209

151/18

173/31

173/11

132/28

135/12

151/48

135/47

35/52

149/16

174/24

147/26

135/06

135/18

149/69

118/27

131/30

147/16

3e/i14

e7si4

27/16

99/33

114/54

152/18

152/18

147/17

151/28

173/29

133/36

135/17

152/e@2

135/59

66/38

149/28

136/56

135/19

118/41

132/43

158/22

32/17

27/39

286785

99/38

152/32

147/19

152/13

135/26

152/36

135/648

167/85

149724

135/28

119/53

133723

1Sis17

32/33

27/44

28/4@

152/51

149/16

135/46

152/54

136/82

135723

128/43

135/16

152/02

27/42

31/28

149/41

137/27

135/24

125/04

137/33

173/45

150/11

137/35

135/27

1e7/5l

139/17



PRIFF

PRTLI

PRTNO

PRTON

PRTRE

PRTST

PRTU

PRTYP

PSAAN

PSETP

PSTAC

PTAB

PTABL

PTAB2

PTABS

PTAB4

PTBMO

QCHAR

apice

apouT

QHAAT

QMEND

QTABL

QTABR

aTYPE

QUIEX

Quea

Quegu

Queai

Quea2

GUEA3

QuEa4

QUEaS

QUE B6

Quea7

Queas

aueas

QUE!

QUES

QUE

QUe4A

Que4i

aues

GUEGA

QUE OF

Ques

QUEF 1

QUESA

QUESD

QUESN

Quess

Quest

auRgu

aural

aura2

auras

auRo4

MAIN

696145

813634

814177

812233

613723

a12217

612220

eB3AL6

BB4735

@24737

624736

doal16a

843656

@24057

624208

O24461

@187@2

080673

BQ1173

6@1144

401227

@02402

218626

O1a641

8O8734

218582

497331

807643

418023

@18122

418144

@1@2e84

8183@6

414352

610463

810422

61B461

697332

007333

687334

218233

0@7335

007336

418633

610631

887337

wateTa

@852e@5

025238

885232

#25235

805234

aa7641

a18a24

#10123

81145

018285

20/27

133/83

147788

146/19

{S2/31

131/24

147/282

138/15

132/26

35/62

66/34

466/85

66/84

29/22

42/53

42/54

42/35

42/56

114/128

28/87

31/34

31/07

32/39

44/it

111/338

113/35

28/42

111/87

97/85

98/38

98/31

146/12

98/32

98/33

98/35

128/43

149/36

98/36

116/64

97/08

97/13

9T/LT

98/34

97/23

97/27

11@7a5

113/14

97/33

95/31

71/03

71/23

Ti/2t

71/38

71/28

133/23

195/23

126/13

187/83

147/42

Ltesi4

134/12

149749

147/62

152/39

131/37

147/38

13i/1t

131/12

SO/41

66/48

66/52

66/49

31/24

58/83

68/83

62/203

64/83

114/16

28/19

31/37

Sivit

32/42

44/22

113/89

113/38

28/46

LLIs19

98/32

181/439

1a5/a2

128/49

187/62

1A7/41

129/62

199/35

114/89

118/27

11t/@2

98/31

98/32

98/33

108/82

98/34

987/35

113/32

113/28

98/36

99/41

71/26

71/34

71/36

71/39

71/38

133/41

1a5/34

1Bo/21

LAT/11

187/52

112/28

134/41

156/12

152/42

148/08

133/09

66/56

66/55

AG/2T

115/19

113/46

143/82

199/46

95/47

71/37

143/12

195/12

126/22

1497/12

187/51

127/31

128/@6

15@/@2

44/37

113/47

118/59

97/4@

143/35

195/17

186/25

13@/@8 138/58 131/41

136/2A 141/26 145/31

i5@/51

113761

147/35

13¢/17

146/2¢



@195

QuURGS

GQURGO

QURO7

QURBS

QuRag

GQUR4A

QURGA

QURXX

RACAN

RACYN

RAEND

RALIF

RAMIN

RANDI

RANK

RAPLU

RASK2

RASK3

RASPA

RAZER

ReZOT

RDERR

RDRET

REBIN

REOSV

REEXP

REFHA

REGO

REGI

REG2

REGS

REKEA

REINI

RELPR

REMRK

RENOD

REQF2

REOFS

REPAR

REPAS

REPCO

REPL4

REPLS

REPPR

REROP

RESET

RESPA

RESTR

RETOU

RETOL

RET@e

RETAS

RETAS

RETUS

«MAIN

418307

018356

010404

@1d42e3

@19467

018234

G14614

waT741

we5334

605326

095277

085327

a@a5332

@e5255

203254

095331

WiS7T47

815763

025330

dA5333

200451

0187590

w1074a

aai4aa

@18781

#12526

@15663

681182

061101

#91142

@01103

014153

wa7232

613574

WO7246

410283

096038

Wo6141

#13726

013787

@16166

g@5552

406326

@16167

@13761

@12347

#14215

087175

ea7T7T5

O10143

014376

@18377

018587

W1a51i

199/83

199/53

118/18

110/28

111/85

198/83

113/12

104/¢9

74/28

74/12

74/14

T4/41

74/22

74/13

53/16

74/28

171/22

17@/38

74/26

74/10

25/25

2a/ii

114/87

17/46

114/89

135/37

178/82

28/37

31/17

26/47

28/48

28/38

31/22

151/89

96/18

146/04

95/38

96/48

81/@2

83/82

148/14

146/22

172/52

77/15

85/03

172/53

149/39

131/39

132/52

152/58

21/42

100/61

196/12

189/13

128/82

1239/29

189/46

11¢/53

111/82

129/11

129/58

114/18

110/36

111/48

198/11

113/15

184/17

75/89

T4/16

74/31

T4724

74/62

TA/17

53/19

74/61

171/28

171/34

74/6@

74/63

25/34

115/85

114/528

35/68

114/29

136/34

172/43

28/45

29/87

29/06

2B/4t

151/14

96/25

146/15

96/39

147/31

81/26

83/06

148/25

148/14

174/12

77/29

85/12

173/17

149/43

131/47

152/56

95/43

103/@2

196/28

198/17

199/42

118/81

110/61

11tis22

129/12

129/59

110/19

1128/37

1listo

188/12

113/23

124/18

74/58

T4Hs59

171/29

171/42

25/36

175/03

114/51

136/45

172/45

28/58

3a/as

3a/26

28/44

i5i/16

96/27

146/16

187/37

81/87

83/87

148/38

148/23

77/31

85/19

174/11

134/49

1233/41

126/32

188/21

118/62

110/83

111725

111/27

111/47

113/24

4a4/23

171/43

136/49

28/54

31i/ii

31/12

29/88

151725

146/24

BL/O9

83/89

148/24

77/32

85/aa

131/56

124726

1a7/@e

198/27

11eg/2aT

118/89

113/89

28/63

31/228

Bisat

3/27

152/89

81/13

83/13

1497/42

184/38

1a7/13

198/35

112/38

118/293

113/29

3as24

31/03

81/14

83/14

132/09

1a5/wu2

1a7/44

188/38

31/02

31/86

81/15

B3/15

132/12

195/44

147/Se2

108/48

31/18

31/89

132/13

105/56

109/82

108/52



RETQ6

RETS

RETNO

RETOF

RETST

RETUK

RETYP

REVU

REVUA

REVUS

REVUC

REVUD

RFHAM

RFSTR

RINHI

RLPTT

RMEND

RMSK

ROPRT

RORET

Rota

ROT1

ROT2

ROT3

ROT4

ROTEM

RPASS

RPOQUT

RPSAG

RQUES

RRESW

RSAMS

RTIME

RY¥TMP

RXAST

RXDEC

RXNST

RxXPST

RXSST

RxXwST

$a.3

$3.4

SABIN

SACHA

SADIG

SAMCO

SAMEX

SAMMS

SAMNM

SaPTh

SAVE

Savis

SBuUSY

SCENE

SCORA

ScoRg

SCCRE

»MAIN

d@1d672

OAe4al

414154

485643

w87212

696535

B93a18

423162

@23172

603207

603223

883175

@16164

@16064

aeeaas2

882405

882375

QB1161

613757

@13767

613776

a14¢1@

014628

@14@35

214043

013781

B87063

@@8462

@@4715

8@5204

@01362

“@1767

@B2477

@a3222

886733

@00454

e46744

BA6776

027086

296768

@13516

013028

001073

8ad773

@A0453

e@2314

802268

682274

882265

@a2483

B@1S77

610325

@12561

018058

@e315¢@

443155

Ba3146

113/32

86/26

151/27

7TE/E2

96/26

88/82

50/28

52/39

52/47

52/51

52/56

52/50

172/83

172/57

25/37

44/45

44/@5

29/28

1@a/@9

149/37

158/88

152/18

158/17

158/39

15@/45

148/06
92/46

25/82

26/68

e7s/i17

66/31

Tis@2

34/13

39/11

18/23

52/42

91/11

25/39

91/34

92/12

92/35

91/51

144/36

138/46

29/48

28/82

25/38

43/32

42/14

43/15

42/16

42sle

37/22

148/48

2@/13

1295/18

Se/24

52/38

51/34

114/82

86/14

152/06

78/85

9es/1e8

88/48

Sa/3t

S2/57

52/68

53/02

52/54

172/35

172/62

27/02

44/53

44/26

29/25

149/37

149/44

158/5@

158/44

152/26

1528/89

92/49

25/é4

26/84

66/39

71/19

34/38

39/26

46/18

52/47

9i/it2

25/58

91/35

92/13

92/36

91/52

144/59

138/63

29/53

28/23

25/63

43/39

43/12

43/24

43/19

44/43

37/38

128/44

136/g2

195726

52/59

32/34

52/22

115/28

Besit

152/12

78/06

88/59

58/33

172/39

27/26

44/59

44/33

31/25

149/46

150/38

150/15

92/59

25/06

26/06

66/57

71/46

34/45

39/32

52/49

91/18

25/68

91/39

S2/i4

92/48

91/62

3@/19

ess/3i

26/82

43/52

43/26

37/63

188/54

53/41

152/25

78/08

89/42

5@/34

172/46

27/87

44/34

152/22

93/12

25/07

26/43

34/52

39/56

52/63

91/28

26/63

91/428

98/22

92a/al

91/61

29/14

27/13

114/85

TAs4t

BS/47

5e@/4.

172/57

15@/4@

93/14

25/19

26/48

39/57

53708

91/721

27/81

Gisat

92/23

92/42

91/62

78/42

BG/4B

Sassi

174/88

93/3a

25/45

26/53

92/24

78/44

92/22 9G744

o3s44

25/48 2S/53

26/58 27/15



8197

SDEV1

SDEVe

SDEV3

SOEV4

SDEVS

SOIST

SOGNE

SECS

SEC4K

SECMe

SECMS

SECS2

SECS4

SEDEV

SELOF

SELOG

SES11

SESA1L

SESAM

SESEX

SESOU

SETQ@6

SETAC

SETBU

SETCE

SETDO

SETOP

. SETEL

SETLU

SETOL

SETON

SETPY

SeTPl

SETP2

SETPA

SETRE

SETSP

SETSw

SETTI

SETZO

SIGN

SIGNR

SKPCe

oMAIN

¥G6724

806748

@06754

806774

887482

oa1147

#12575

081236

881243

001237

081240

aai24ai

@@1242

@1806@

@13514

612555

0234203

003378

6@3365

a934@2

Q@03401

611286

@08574

@@6127

@1854@

626139

#10524

812262

015332

@15477

OO7531

e@611@

@Bet11

“e@o112

@12e51

@87635

@10762

@@6545

8e7732

016034

wadS26

On8543

13016

91/14

91/37

91/58

92/18

92/38

31/14

ee/14

3e/2e4

66/08

3as4e2

28/62

3a/45

32/27

32/29

105728

144/26

142/54

S4/i7

S4/19

54/18

$4/2as

S4/at

119/21

27/83

28/37

146/31

142/51

142/53

20/36

lee/6t

134/37

182/52

131/24

142/33

181/24

101/17

19/50

131/22

141/23

19/51

133/86

19/52

116/53

118/58

12@/29

123/14

128/37

140/3a

143/@5

131/e1

142/85

192/39

114/17

87/61

“403/44
172/13

26/23

26/23

138/14

31/16

136/16

32/51

32/87

32/52

32/53

32/55

32/56

105/38

144/57

112/33

54/39

54/27

54/13

$4729

54/28

119/32

34/58

1G1/16

140/428

143/86

112/19

120/03

123/86

1112/6

131/49

142/35

101/26

121/21

124/26

132/31

144/25

118/13

148/12

116/11

116/59

119/03

122/69

123/23

129/083

140/39

143/13

131/39

1@e/11

1@2/49

114/57

89/84

193/47

172/18

27/38

2e/2at

138/61

4a/at

34/28

66/17

S4/16

66/52

127/86

140/61

143/14

112/34

120/11

123/16

132/32

165/08

144/45

126/38

134/06

118/26

116/16

117/03

Vig/ii

122/18

123/33

139/16

146/68

143/2e

132/3¢@

1a2/13

182/55

115/14

163/58

17ese2i

26/32

35/49

66/21

89/083

139/27

141/63

143/21

12@/19

123725

144/47

126/37

134/36

1ea/42

116/21

117/089

119741

122/27

123/46

139/26

141/82

143/29

192/19

193/53

26/35

35/46

66/25

139/35

141/12

143/30

122/28

123/35

167/11

126/46

137/15

feisil

116/28

117/16

119/52

122/38

124/087

139/34

142/02

143/38

1G2/2i

123/56

26/37

39/54

139/44

141/24

143/39

t2e/31

124/27

126/57

138/83

125/83

116/35

116/85

128/02

122/58

126/06

139/43

142/89

143/57

192/29

143/59

Sa/3e2

139/52

142/83

143/58

122/43

125/39

127/82

138/39

125/38

116/41

118/4@

120/12

122/59

126/15

139/51

142/4@

144/22

192/31

144/82

5@/5@

14¢/23

142/1@

144/43

122/52

134/07

13¢/27

141/11

128/19

116/47

118/51

128/18

123/82

128/04

148722

142/5@

192/37



SKPC7

SKPCC

SKPNC

SKPON

SKPRE

SMASK

SMENO

SPISL

SPILT

SPALL

SPACE

SPCEN

SPOPR

SPOUT

SPTAGB

SSAMS

SSTAC

SSwRe

SSWR1

SSWRe

STaa

ST@1

STée2

ST@3

STa4

STes

STa6

STAGA

STABU

STARIL

STAR2

STARS

STARA

START

STATA

STATN

STATP

STATS

STATW

STHAM

STINC

STLDA

STaP

STORE

STOTX

STPRI

STRET

STRHA

STSKP

STTST

STTYP

SUEMA

SVTYTMM

SwISa

SXasT

TABAR

«MAIN

011776

@12523

612524

@12745

w12e15

eeo761

eo24e1

211644

@13545

6@G146

@14122

610682

010681

818764

6106083

QA1778

OO1371

001363

021364

801365

1178@

011714

811723

611732

O11741

811752

811762

O@71i74

206374

087136

887142

BQ7147

@07164

a0162a

@ae6115

@96116

a06121

wF6ied

@06117

B16128

@vesie2

B12477

@e8182

@81655

26315

12471

214965

4157@6

#02513

@14452

w93@e6

wP7354

0e3223

OA474R

b06734

B10726

126/31

134/13

134/45

138/29

127/28

91/55

44/14

124/38

145/33

26/28

133/26

151/37

112/29

112/15

115/18

113/04

39/33

34/27

34/18

34/11

34/12

99/47

126/14

99/48

126/37

126/46

126/57

127/d2

95/41

857/48

21/38

21/39

21/40

21/4i

37/61

19/55

141/36

19/56

143/33

19/59

19/58

19/57

171/52

46/2i

135/11

18/43

38/29

85/08

135/84

158/57

176/88

46/14

145/12

S@/la

99/17

Si/d2

18/48

91/15

114/36

126/38

135/25

135/35

138/18

1277/29

91/63

44729

125/24

145/45

112/12

136/16

151/52

113/03

113/82

115/23

115/18

39/43

34/36

34/42

34/43

34/47

126/85

126/29

96/39

85/52

95/87

95/12

55/18

957/33

38/60

181/18

142785

126/61

143/42

171/56

46/28

135/15

36/34

BS/11

135/11

151/03

171/37

46/22

149/85

SO/17

99/24

53/29

35/64

91/19

115/t2

126/47

135728

127/39

44/38

112/26

141/14

151/56

39/58

34/59

34/48

34/49

34/52

86/06

114/46

126/41

142/53

139/38

144/06

172/23

151/@2

171/39

46/26

149/17

58/32

99/32

S3/22

43/38

91/22

126/58

135/34

127/48

leisie

145/35

152/57

34/53

34/54

34/55

86/17

139/29

143/88

139/55

173/26

158/57

54/29

44/62

127/83 127/28

te7/41 127/44

125/41 138/45 131733

147/18 1Sd724 151/19

86/298

139/46 148/25 148/42

443/16 143/69 144/37

140/34 141/86 142/13

46/55 68/53 78/48

132/46

152/04

146/63

145/43

1437/24

94/ol



4

4199

TABDE

TABLY

TABL4

TABLE

TABME

TABRE

TaBus

TBASK

TBRET

TBUC

Tezor

TCP@

TcPaL

TCP

TcP 1H

TcP1l

TePt2

TCP13

TcP14

TCP15

TCP 16

TCP17

TCP2

TcP2u

TcPal

TcP22

TCP23

TcP24

TcPes

TCP3

TCPA

TCP5S

TCP6

TCP7

TDEFM

ToOs

Tpasc

TECEN

TEMPL

TEMP2

TERBL

TERDC

TERML

TERMB

TERMD

TERMO

TERMS

TERMT

TERMX

TEROK

TERSC

TERTX

TESTF

TESTS

TEXEN

TEXIA

TEXIN

TFIGY

MAIN

015524

B107@6

o1e7is

oA2geg

015535

W1426@

14253

027255

@18577

oge14a

GASTIT

wR2575

02574

622576

@82685

UA2686

OA2687

@a2618

we26it

e82612

882613

w@2614

802577

wa2615

6H2616

BE2617

bhebed

@a26e21

a2b6e2

682600

@a26a1

ae@260e2

082683

2a2o004

0106d@

@0ea141

aeei4e

813738

@@1575

@01576

@@6157

6e55e1

005527

B@6153

@95515

weon4da

805723

ea5aia

806342

0g6a5a

@aS727

B26346

607435

@13525

086324

@26232

8@6233

©a7554

113/43

113/37

113/62

31/24

113/41

151/13

151/18

95/37

111/32

2ea/22

28/49

47/36

47/34

47/37

47/44

47/45

47/46

47/47

47/48

47/49

47/56

47/51

47/38

47/82

47/53

47/54

47/55

47/56

47/57

47/39

47/49

47/41

47/42

47/43

96/45

2@/23

20/24

147/36

37/11

37/21

83/38

77/64

77/89

Be/1i

76/12

BB/1i1

T9/AL

75/23

B4/\1

81/32

79/68

85/37

99/26

192/17

145/t2

84/52

84/52

84/51

141/42

168/22

113/58

114723

42/06

168/25

1Si/24

1Si/ei

96/44

111/39

119/46

29/18

48/86

111/33

1284/04

124/86

148/37

37/17

37/29

83/32

77/86

T7/12

83/28

77/82

81/3

79/58

75/5@

85/35

81/34

79/62

85/39

99/88

129/26

145/42

85/16

122/23

113/53

153/32

153/26

112/52

144/32

111/37

118/28

128/28

150/49

37/36

377/35

Testi

128/13

85/53

192/33

113/56

112/53

118/37

37/37

8a/47

101/42

86/27

ia@es4t

113/59

118/45

38/18

85/27

121/43

114/15

182/87 122/09 13é/15



TFIGL

TFIGU

TFPIL

TI101

T1182

TIces

TIC30

TIc4u

TIC7Tu

TICIN

TIMCT

TIMEM

TIMEX

TIMMS

TIMRO

TIMSK

TINHI

TMEND

TOMA

TOMB

TOMC

TOMO

TOMER

TOMF

TOMG

TOMA

Toms

TROEN

TROHA

TROHC

TROHL

TROLC

TROLL

TROLO

TRORC

TRORE

TRORL

TROTA

TROTS

TRTYP

TRYWA

TSISL

TS1i5u

TS15x

TSTEN

TSTMA

TSTPA

TSTSst

TTAgG

TTa1

TT@2

TTa3

Txcau

TXEND

TXNDR

«MAIN

687555

818333

BA7T434

“07722

@a7725

ea7714

wu7717

e@7711

8@77@6

ea77as

aa2s7i

a92572

aa2578

Baoned

@gea65

296063

@a1164

@0234G

603314

603337

003335

883327

883275

803331

023341

083342

883332

@a7134

8A7476

807065

g@A71a3

@u7066

@a7115

@a71198

87067

8e7122

O@7127

@a7964

ea7ag2

d027b2

aa7aia

800143

@11645

011646

a7506

@@7341

ea7S4e

@14274

#12933

612047

812067

412183

096331

bB64b2

BA6413

191/43

197/23

99/11

183/27

193/3@

123/21

183/24

183/18

123/15

1A3/44

47/38

47/31

47/26

19/37

19/38

19/36

121/15

135/51

158/62

297/43

36/00

53/37

53/47

53/55

53/45

50/35

53/508

53/59

53/57

53/48

94/33

42/22

93/46

G4/31

93/47

94/43

4ea/24

93/48

42/26

94/55

93/45

93/45

5@/i2

98/87

20/25

124725

124/24

188/16

97/58

101/22

97/44

99/49

128/18

99/58

99/51

75/62

85/46

73/63

86/13

122/25

147/68

S9/1T

193/54

123/57

123/48

123/38

123/45

123/42

48/29

4B/IS

47/29

S1/16

25/38

123/51

136/07

29/58

43/14

53/56

53/57

54/400

53/48

53/22

53/53

53/63

53/68

$3/51

94/45

94/26

94/32

94/35

94/42

S4s47

94/38

94/54

94/59

94/59

94/28

95/50

50/19

98/18

124/08

124/4@

124/36

101/@2

99/86

181/32

97/46

128/63

128/47

128/36

129/22

84/08

Bos@2

85/57

Ro/21

102/35

188/22

99/21

143/51

48/13

53/84

47/63

36/45

125/08

136/18

30/32

44/85

94/57

947/48

117/24

124/22

125/25

125/26

181/46

154704

84/44

86/13

86/22

1ae/44

1a9/19

99725

48/19

31/13

127/35

136/25

31/85

94/68

94/52

121/47

125/34

125/37

125/36

85785

1949/26

99/32

98/13

127/54

137/37

31/28

125/51

125/47

85/06

118/44

1aa/te2

119/56

128/25

144/17

31732

85714

120/33

130/32

141/29

32/16

85724

12/47

134/16

144/31

32/37

85735



@2v01

TyY2e5s

TY24S

TYcTl

TYCTe

TYINI

TYLIM

TYLOG

TYLOL

TYMA

TYMB

TYMC

TYMD

TYME

TYMEM

TYMEN

TYMER

TYMF

TYMG

TYMH

TYMJ

TYPEL

TYPE2

TYPES

TYPE4

TYPES

TYPIN

TYPNX

TYPRE

TYRTC

TYTTF

TYTTS

ULPTT

UMEND

UNTIM

UNTST

USELP

VCHNG

VCINI

VERTC

VMEND

WACSA

WARET

WATOP

WBZOT

ACH4A4

WHIGH

WIRET

WLOWL

WMS2a

wtda

AT@4

WT@2

ATO3

wT@4

wTBS

aTe@o

eMAIN

BB7443

@a7444

Be74a4s

w@7447

@27237

6@3217

we74st

We7o36

@93065

@@3111

803127

603181

683233

003216

@@3214

003031

803163

623113

6o3114

6031284

888742

808744

6886753

688756

840768

@85357

BAG474

@05365

8@3215

4a32e1

@03220

@a2e56

892366

641536

@02733

013301

@12014

8aT475

813676

BB2482

O91311

w82445

Q@g6062

@81367

801319

801307

aa2446

601346

413527

@13a24

813047

0132956

813266

813075

813185

613127

198/21

198/18

198724

108/27

95/15

51i72a

190/30

192/48

51/34

Si/4i

51/48

51/39

53/14

51/19

51/24

5a/i2

51/44

51/52

51/54

51/42

28/52

26/51

28/57

28/68

29/02

75/19

25/55

75/22

53/83

51/23

Sl/2i

42/538

44/18

36/17

49/37

141/48

188/62

108/46

147/87

152/46

44735

33/18

45/14

19435

138/208

142/37

347/35

33/39

33/17

45/17

33/19

145/14

148/82

139/26

139/34

139/43

139/51

148/82

148/22

122/14

182/26

1@2/22

182/32

95/a1

53785

1@2/56

1@2/42

51/49

51/58

51/57

$1742

S3/17

53/64

S$2/48

5i/de

Sisa7

51/56

51/53

51745

30/16

28/54

28/61

29/88

75/22

25/58

75/24

53/23

53/07

53/06

44a/ss .

44/24

5@/a3

58/27

142/18

196/29

190/56

147/27

44/36

33745

45/15

191/28

138/24

143/54

34/57

33/528

33/49

45725

33/48

145/34

139/85

192/16

102/88

122/24

182/34

95/36

122/43

53/82

30/17

75/31

26/45

7Ss/ea7

44a/aT

s@/2s

127/32

147729

44/39

33/51

45/27

114/43

138/56

144/18

45/29

96/32

12/45

53/24

75/33

26/55

75/28

127/43

147/32

45/28

130/54

139/13

144/49

122/56

76/23

135/62

148/03

132/21

1448/09

153/11

88/49 85/29

15@/87 158/39

133/31 134/24

140/57) 141/56

152/42

134/52

142/25



d2u2

ATO7

WTB

WTa9

wT1A

wTLE

wT12

wT13

wT14

WTLS

WTio

wT17

W718

WT19

wT2Q

WT21

wT22

wT23

wTe4

WTFUb

wWTNOK

WTOK

WTORE

XC29

XCHAR

XCPN

XCRLF
XDBIN

XDDEC

XDICL

XDISP

XDIVD

XDIVS

XDLTE

xpocT

XpouT

XDZOC

XFDIS

XFITY

XFORM

XFROM

XGTCH

XILLG

XINRT

XINST

XINTR

XLORE

XLPT

oMAIN

413136

813146

813156

813177

813267

613222

813245

41327)

813313

413336

013345

813357

013366

813376

@13406

@13416

Q13436

0813461

@01265

001253

801272

8013485

803227

@A8664

802573

001043

ea1a2e¢

4ga46o4

@a116s

w@t124

882666

0B2665.

@Q5777

O@e5o4

@@1134

820554

QG1776

801377

001008

6o5064

OG6001

885776

236883

O23231

OeOAe4

BE7A67

O2O217

140/34

148/39

138/83

141/@2

141/11

141/23

148/24

L42/e9

1ee@/aS

142/58

143/82

143/84

143/28

143/29

143/38

143/47

144/¢2

196/86

33/22

33/21

33/38

33/16

$2/26

18/65

45/19

18/87

18/17

18/19

16/12

18/88

18/28

18/27

79/12

18/18

18/29

18/208

39/39

35/81

29/28

68/89

79/89

78/23

88/33

79/4

517@5

8asea

18/6@

19/12

116/42

118/28

118/31

118/68

119/44

120/22

128/45

123/28

124/12

125/47

126/69

148/49

bay/d5

142/29

143/13

144/24

33/29

33/33

33/34

33/46

52/745

28/82

46/17

29/56

29/36

25/48

31/30

308/729

48/54

48/53

8@/12

26/58

31/82

26/48

48/82

35/29

149/23

68/55

88/29

78/25

88/36

Ba/a4

S3/15

Ba/51

92/46

26/47

116/43

118/89

118/32

118/61

119/47

128/23

128/46

123/38

124/14

125/1@

126/21

33/31

33/47

53/13

47/32

8O/46

78/22

88/48

78/27

86/745

8a/S@

53/27

81/36

25/28

116/49

118/15

118/33

118/62

119/54

1eas24

120/45

123/48

124/31

12S5/t2

126/33

4e/a5

B2/12

82/89

78/33

Bi/12

82/04

83/34

28/52

116/54

118/16

118/34

119/25

119/55

12@/31

120/51

123/49

124/32

125/42

127/48

78/35

82/33

28/53

116/55

118/17

116/42

119/87

119/58

12€/32

Le1/13

123/54

124/33

125/43

127/33

78/48

82/36

98/86

116/68

118/28

118/43

119713

120/05

126/35

faisi14

123/53

124/37

125/44

1277/34

79/34

83/12

98/12

117/64

118/29

118/46

119729

126/06

120/37

121/17

124/89

124/44

125/48

127/37

79/51

116/37

118/287

118/3¢

118/53

119/43

12g/t4

12/44

L2ts19

124/12

125/05

125/52

127/52



6203

XLPTT

XLRST

XMEND

XMESS

XMEXT

XMULT

XOMER

XONTR

XPASS

XPCPT

XQUES

XRANK

XRESw

XRTC

XSAMS

XsOIs

XSTAA

XSTAC

XSTAN

XSTAP

XSTAS

XSTAW

XTBIN

XTDEC

XTIML

XTIMA

XTIMC

XTIMD

XTIMR

XTINS

XTIMT

XTIMW

XTOCI

XTOIN

XTRMT

XTTI

XTTO

XTTOT

XTXCG

XTXNOD

XTYME

XTYPE

XTYPN

XTZOC

XWAIT

XWTOP

aMAIN

eagaay

@@7387

401466

ae@aie

401467

882653

OO3011

#06085

@87925

a@id6s

@@S5ei1

403232

@@1312

8298014

601736

BALTT7

O@o721

681378

806735

226762

Q96777

O86745

@Q1gal4

800476

002730

OR2716

OB2731

OR2715

882732

@@2702

oae7e2

642725

090560

025066

4960aa

a26ara

OO0G11

688445

885423

805424

003239

808724

486302

a2a55a

822427

aal2dg

127/53

128/39

136/39

136/86

138/43

146/16

144/27

151/29

174/23

25/27

2e/i2

35/11

18/84

35/108

18/26

5@/15

T9/59

18/61

35/31

18/29

52/43

18/31

19/15

56/08

18/30

39/48

18/55

34/26

18/56

18/59

16/58

18/57

18/13

18/15

49/31

49/19

49/13

49/16

49/11

49/29

18/25

49424

49/28

16/14

68/27

79/18

19/13

19/14

S51/i5

SiU/S1

25/31

75/36

75/37

Si/a3

18/26

79/28

18/16

18/21

18/22

127/56

128/4@

133/17

136/089

138/47

142/18

144/28

153/15

174/64

25/29

98/85

35/63

25/82

36/88

48/29

$a/35

88/52

93/12

35/62

7is19

53/16

34/148

53/33

56/09

39/32

4O/OL

91/11

34/29

91734

92/12

92/35

91/51

29/32

25/53

49/33

49/23

49/2t

49/22

49/t4a

497/35

49/11

49/27

49/30

26/53

68/57

aas1a

33/21

25/32

Sisi7

51/55

25/33

75/62

75/63

$2724

28/37

88/22

26/43

4s/14

33/14

128/086

128/44

133/21

136/22

139/18

141/19

144/33

153/16

39/62

126/03

B1/31

54/@2

53/34

56/18

34/37

49727

49/32

49/15

70/31

BQ/4T

33/23

29/08

31/26

39/63

S2/4t

8as4g

128/87

129/85

134/18

136/23

139/19

141/31

1497¢9

1S3/17

83/29

53/35

56/12

34439

49/34

ags/iT

82/10

33/26

29/81

51/27

S3/14

RB2/22

128/12

129/86

135/53

136724

1397298

142/42

149/108

153/19

53/49

56/14

34/58

49/18

74/34

51/16

S1/28

53725

128/23

129/17

136/288

136/27

139/22

142/43

149/18

173/43

53/52

S7/18

49/228

74/37

Sistt

51/35

128/24

130/34

136/01

137/31

14a/14

142/44

149/19

173/48

53/58

57/28

49725

74/39

Sivte2

51/43

128/27

13@/37

136/05

137/39

14@/15

142/46

156/58

174/02

53762

49/26

51/14

5is46



a204

XWTYP

XX16

XXLPT

XXTTO

YCHAK

YDICL

YOLTE

yDourT

YEDIA

YEMOL

YEPAP

YEPRP

YEROP

YEROT

YGTCH

YHAAT

YILLG

YINRT

YINTR

YONTR

YPBIN

YPDEC

YpocT

YTABS

YTRMT

YTYPE

YTYPN

yzect

ZCHAR

ZocuTt

ZEASK

ZONEW

ZSUPP

ZTABS

«MAIN

493812

dA3226

aQ1774

001775

WBB672

walize

006334

gailde

18162

010335

018277

4@7323

@B7324

210459

826332

681226

006336

800337

006344

006341

@aia24

@985¢2

288683

weea7i2

096333

000732

206335

eaveel

eaudse

eoa45s7

ee755h

616174

0771

aee4ea

54/23

S2/aTt

39/35

39/37

as/4at

31/36

84/12

25/42

96/43

98/24

148/18

97/32

97/36

98/25

84/289

32/18

84/31

84/04

85/32

85733

29/33

25/49

26/54

25/43

84/148

28/22

84/28

26/44

25/23

25/42

196/36

17e/et

27/28

25/43

58/36

52/33

39/62

39/63

25/59

32/32

85728

29/38

167/16

129/29

198/46

98724

98/25

118/53

85/26

Ba/4l

84/47

aS/3t

85/55

85/36

29/37

25/54

26/59

28/26

85/27

28/34

85/29

26/49

25/41

27/82

191/39

172/27

27/26

25/62

52/46

"28/09

30/53

85/38

29/48

26/82

a7T/i2

28/44

27/89

174/16

27/36

52/56

29/34

31/29

29/12

53/12

2eg/et

31/38

29/63


