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3, CPERATING PROCEDURE, SURVEY,

START OF PROGRAM AFTER LOADING:
SET SWITCHES TO ZERO.
IF SPECIAL CONTROL IS WANTED, SEE SECTION 4,2,

STARTING ADDRESSES:
497  START OF MAIN MEMMRY TEST,
421 PAGE ZERC AND DOMAIN OF BIN., LOADER TEST. -
42 X=Y DRIVER LL0AD TFST, NOT FOR NOVA TYPES.
423 RESTART CF TEST, NO GQUESTICNS, LAST ANSWERS,
424 MCOVE THE PRCGRAM TO THE OTHER MEMORY MQODUL,

AUXILIARY ROUTINES, START ADCRESSES:

1422 RESTART PROGRAM AS WHEN LOADED, .
22¢%2 GET A NEw PRINTER ALPHABETK (SEE 4,1.1),

2224 SET TC 48/64K WORNS MODE, MEM SIZFE ?

2286 SET TQ 32K WORDS MODEs, MEM SIZE 7

2219 EXAMINE MEMGRY.,

2212 DEPOSIT MEMCRY,

2214 TROLUBLE BREAKPOINTS HALT,

22146 TROUBLE BREAKPOINTS LOOP RgPORT,

2223 TROUBLE BREAKPOINT RESET,

2222 START BINARY LOADFR, READ PROM PTR/TTI (SW n),

ERRCR MES3AGES:

237522 237503 7”730
(ACZ) (act) (AC2)

FC 207464 (AC3)

ACZ: CORRECT PATTERN,
ACl: REAC PATTERN,

AC2: MEMCRY ADDRESS,

PC: PROGRAM ADDRESS, ‘

ERRCR LCOPING: ‘ |
IN CASE QF ERROR IS IT POSSIBLE TO TRIG THE SCOPE
AT THE PaLINE, (1223 B33),
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A, SWITCH SETTINGS

PAGE 3 QF 11
AND INITIAL MESSAGES:

4,1 STARTING ADCRESSES = METHCD 4,3 START |

4ze
4ny
42
423
424
1420
2272
2274
2276
2210
2212
2214
2216
222¢
2222

4,2 CONTRAL

SWg?

START OF MEMORY TEST

PAGE 2ERC AND DOMAIN OF BIN, LOADER TEST,
X«Y DRIVER LOAD TEST,

RESTART OF TEST, NG QUESTIONS, LAST ANSWEKS,
MOVE THE PROGRAM TO THE OTHER MgM MCDUL,
RESTART PROGRAM AS WHEN LOADED,

GET A NFW PRINTER ALPHABETH (SEE 4,1,.1)

SET TO uB8/64K WORDS MODE, MEM STZE ?

SFT TO 32K WORDS MODE, MEM SIZE ?

EXAMINE MEMQORY

DEPCSIT MEMORY

TROUBRLE BREAKPOINT HALT

TROUBLE BREAKPQINT |LOCP REPORY

TROUBLE BREAKPOINT RESETY

START BINARY LOADER, READ FROM PTR/TTI (Sw ¢

By SWITCH SETTING, THE STATE REPORTED
AT TELETYPE AND LINEPRINTER
LCOP TN TEST IN CASE OF ERROR,

SW1?: INHIBIT PRINTOUT IN TESTLNQP=PROGRAM,

Swil

t PRINT FAILURE RATE IN TESTLNOP=PRCGRAM.

SWi2s: NC HALT IN CASE OF ERROR IN TESTLCOP=PRCGR
SW13: WAIT AFTER DIS MESSAGE, DIS IS THE 1A CHA
Swids HALT AFTER DIS MESSAGE, ODISPLAY AT QPERAT
SW15: CLEAR DIS AFTER MESSAGE, CONTROL PANEL. OC

4,3 START

OF PROGRAM AFTER LOADRING:

SET

SWITCHES TG CONTRCL, (4,2),

ANSWER START ADDRESS GUESTION,

4,3 A RESTART
OF PROGRAM THE BEST WAY TO INSURE
CORRERT SWITCH SETTINGS!

RESET

SET SWITCKHES TO START ADDR, (4,1),

EXAMINE

SET SWITCHEs TO CCNTRCL, (4,2).

CONTINUE,

THE START ADDR IS LISTED AT TTO, LPT AND DIS,

4,3 B RESTART
OF PROGRAM TF RC 3623 CPU:

SET
SET

DATASWITCH @, 12 = 15 UP (1)
RESET PARITY ERRCR DOWN (ON)

PRESS AUTOLNAD AND RELEASE

SET
SET

RESET PARITY ERRGR UP (OFF)
SWITCHES TQ CONTRAOL (4,2),

ANSWER THE GUESTION WRITTEN QN TTY/OCP,

4,3 C PCWER

RESTART

OF PRNGRAM ONLY IF PCWER MONITOR QPTINNG

SET KEY IN LOCK BEFORE REMOVING POWER
AFTER POWERING UP THE PROGRAM wRITES?:
POKER

EXT, MEMORY TEST

SET

SWITCHES TO CONTRCL, (4.2),

ANSWER START ADDRESS GUESTION,
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PAGE 4 CF 11

4,4 LDANING MESSAGE

AFTER LCADING THE PRCGRAM WILL WRITE FOLLOWINGS
SWNITCHESS 122@73 sTHIS IS THE INITIAL STATE OF S
CPU TYPE: @p@rié 3THIS IDENTIFIES WHICH CPU/MEM
LAST LOC: 277777 3THIS INFORMS THE USER: MEM=SIZ
BINARY LOADER OK 3sTHIS IS THE TS VERSION PLACED
AT LAST LOC (MAX 32K) BUT SLIGHTLY MODIFIED AND
INCL BOOTSTRAP, ERRORHALT XX7752
IF NOT SELFSTARTING PROG:S READYHALT XX7676&
ACTUAL PRCG NAMF :THIS IS THE LOADED PROGRAM,
SET SWITCKES TO CONTRCL, (4,2), STARTADDR 428

4,5 START WITH BREAK OPTION (RC 3623),
RESET
SET SWITCHES TO HALT INSTR 263277
SET REGISTER SELECT TOQ 6
DEPOSTIT INTO REGISTER
SET SWITCHES TO ACDRESS 222983 -~
SET REGISTER SELECT TC S
DEPOSIT INTOQ REGISTER
SET BREAK S4ITCH TO QN
G7 TG 4,3 RESTART wWITH SA = 1430

4.6 CPUNQ
FOR TIMING PURPQSE THE PROGRAM DETERMINES IN
AHICH CPU IT RESIRUES. IF IT FAILS THE PROGRAM
MILL TRY TO CONTINUE AFTER THE MESSAGE
"MISERARLE TIMING", IF IMPOSSIHBLE THE PROGRAM
ATLL ASK YOU TO IDENTIFY THE CPU WITH A NUMRER
BETWEEN @ AND 6, USE 2 FOR NOVA127@, RC3603=BREA
4 FOR RC36n3
5 FOR NCVA 2=14K
£ FOR NQVA 2=8K WHERE
THE MEMORY TYPE FOR THE FIRST 8K 1S RELEVANT:
RESET
CEPQOSIT # INTO AC2
SET SWITCHES TO CONTRCL (4.2),
CONTIMUE,
se.JR CCRRELT PROGRAM, READ MESS IN END OF LOCKA

OPERATING PROCEDURE

LCAL THE PROGRAM ANN ANSWER THE QUESTIONS GIVEN, IF THE
ANSWER IS BEYOND LIMITS THE GUESTION IS REPEATED, IF THE
SUGGESTED ANSWER IS 0K, ANSWER ONLY NL (RETURN), THE LAS
CIGIT ANSWERED 'CAN RE REMOVED WITH RUROUT, FLSE IF YOU
TYPED WRONG THE QUESTION IS REPEATED 8Y GIVING DIGITS
UNTIL LIMIT 1S PASSED,

THE PROGRAM ASK FOR FOLLOWING PARAMETERS:
A, MAIN TEST
FIRST TEST LOCATION,
LAST TEST LNCATION,
MENMORY TYPE:
NOVA 2 AND MEM 717/718 = g
MEM 729/711 -1

B, PAGE ZFERQ AND DQM“AIN QF 8IM, LOADER TEST.
NAONE .,

C. X=Y DRIVER LOAD TEST.
MEMORY TYPE: SEE POINT A ABOVE,
ME¥ORY MODUL SIZE 32KwORD (MEM 709/717)
OR 16KAQRD (MEM 711/718)
IF 16KWORD THE PRCG NEED FOLLAWING TO0:
PERFORM LOAD IN LOWER MODUL OR
IN UPPER MEMORY MODUL,



|

@1
82
23
24

BQode  GMAIN

-e

-y NE WO WP wa wB

e W WMB WA CP WS we W we WP

e WS ™ME e e W we

e w8 we ww

-3

-8 we w»

D wE NS N We N s Be w4 wI

~e

PAGE 5 CF 11
A FULL TEST OF A CORE MEMORY SYSTEM CAN BE:

1 X 1AKW 2 X 16KW 1 X 32KW 2 X 32KW

c/ c/c C cicC
A A A D | A
B B 8 C I B
E LI E E A | E
A | B D
EJ1 D01 C
Al A
i B
| E
THE MEANING OF THE LETTERS ARE:
At MAIN TEST SA, 4020
Bs PAGE ZERO TEST, SA, 401

C: X=Y DRIVER LOAD TEST(LOWER/
UPPER) SA, 4922
Dt MOVE PROG, 70O THE CTHER
MONUL, CWANGE SELECT SWITHES SaA, 423
Es RUN THE RELOCATED PROGRAM,
RCSL? 44=~RT 1595, SEE 7,2 SA, 20429

IN CASE QF ERRQR THE PROGRAM WILL PRIMT THE PC AND AC'S,
THEN THE FURTHER FLOW wILL DEPEND OF THE SWITCHES.

A PASS MESSAGF IS PRINTED WITH C. 17 MINUTES INTERVAL,
CEPEND OF CPU TYPE AND PARAMETERS,

IF THE PROGRAM DESTRQYES ITSELF OR IN ANQTHER WAY
CISREMAVE THERE IS A SUPERVISING METHOD BUILT IN: ALL
LCOPS APE STARTED WITH JMP ,+1, BY HAND IT I8 PCSSIBLE TI(
SHMORTFN THE PROGR,.,, THERERY NOT RUN ALL LOGCPS BY CHANGIMN

TO FALT QR JMP ORTEST (CAUSES PASS MESSAGE F. LCOPS UP Tt

THIS COMMAND), AUTOMATICALLY IT'S POSSIBLE TO INSERT FAL®
TO INSERT A CALL TO A ROUTINE, WHICH PRINTS PC LQOP ACODR,
TO INSERT BACK THE JMP ,+1 IN THE BREAKPOINTS CHOOSEN BY
THE PROGRAMMER (TABLE TROTB) RY CALLING STARTADDR 2214,
22156, 2227,

THE PROGRAM CONTAINS AN ASCII PRINTER TABLE, IF THE
PRINTER HAS ANOTHER DRUM ALPHABETH READ FOLLOWING:
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49
5¢

52
53
54
55
56
57
58
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75,1 PRINTER ALPHABETH CHANGE:
FAT ANY TIME AFTER LOADING THIS PROGRAM IT IS POSSIRLE TO CHANGE
sTHE ALPHABETH USED ON THE I INEPRINTER, THERE ARE 2 METHODS:
751.1 GET GONE OF THE BUILD=IN ALPHARETHS:
START PROGRAM IN SA 2222
REMEMBER SwITCHES Tn COMTROL, (4,2},
ANSWER ALPHABETH #, SEE EXISTING BELOW
THE PROGRAM WILL RESTART AFTER CHANGING THE ALPHABETH,
ANSWER NEXT START ADDRESS,

;

;

H

;

H

15.102 GET AN =ADD ON= TAPE WITH

FA NEW ALPHABETH AND LOAD THIS UPON THE PROGRAM AND RESTART, THE
$TAPES WITH PRINTER TABLE ALPHABETH ARE DESCRIBED BELOW:
JEXISTING: #1 44«RT 535 ASCII

H %2 44=RT 529 RC STANDARD TYPE 71,78 STARTING
’ %3 44=RT 532 RC STANDARD TYPE 71/78 STARTING
; (SKEWED 4 POSITIONS)

; 24 44=RT 1213 PL 1, TYPE 7@

“3H0N TU PRODUCE A NEw TABLE:

;THE TABLE HAS 247 OKTAL (128 DECIMAL) BOXES, INPUT KEY

$IS THE ASCII VALUE OF THE CHARACTER TO PRINT ADDED TO 2099,
JTHE RESULT 1S ADNRESS CF A BOX. EACK 80X OCCUPIES A CORE wORD,
$IT IS RUILT UP OF TWC FIGURES. THE FIRST IS THE CLASS OF THE
sCHARACTER TO BF PRINTED: @ FOR PRINT, & FQOR BLIND, THE SECOND
;18 THE CHARACTER VALUE AT THE PRESENT PRINT DRUM, RELOW
PVALUE 48 OCTAL FOLLOWING CHARACTERS MAY RE USED: 1t TAR,

712 LF, 14 FF AND 15 CR, ALL OTHERS BFLNOW 49 WILL GIVF SPACE,
FTHE FIRST ROX SHOULD CONTAIN THE VALUE FOR THE NULL CHAR

JAND THE LAST THE VALUE FCR THE DFL CHAR, WHICH BOTH NORMALLY
FARE BLIND. IF YQU COUNT 2,1,2, ,7,1E&, , THE ROX 181 SHALL
;CONTAIN THE PRINT DRUM VALUE FOR AN A, IF THE DRUM DO NOT
JHAVE SMALL LFETTERS, FILL IN THE VALUE FOR BRIG ONES, NOW PUNCK
$AN ASCII TAPE |IKE THIS:

PRODUCE A HINARY TAPE AND | LOAD THIS TO MEMNRY WITH
BINARY LOARER AFTER LOADING OF MAIN PROGRAM,

H LOC 2922

; +RCX 3 s ¥HICH RDX YOU WANT

; «TXTE?

H <H><e> :(2092) FIRST BOX, BCX @

H <4H3<E>

H .

i .

’ [

H <A><i21> 1(2101) BOX {21 FOR A, FOR AgCII DgrymM
H . 121 1S USED, FOR TYPE 71 137 IS USED,
’ ]

H <h><23? 3(2177) BOX 177, LAST

H +RCX 8

H «END 121

H

JIN THE RELOCATED VERSICN (RCSL 44<RT 1595) NF THE PROGRAM,
1T IS NECESSARY TC START IM SA, 203,272 + 424 , AFTER
sLOADING THE NEW PRINTER ALFHABET,
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76« PROGRAM DESCRIPTICN

H €,1 TESTLOOP FAILURE RATE

4 6,2 STRUCTURE OF PROGRAM, NEXT PAGE,

1 6.1 TESTLOOP FAILURE RATES

sTHERE ARE TwO DIFFERENT wAYS TO USE THE ROUTINES FOR TESTLOOF:
$SINGLE CR MULTIPLE ERRORKALT:

sSINGLES SETP{ MULTIPLE: SETPY
H ERRORMALT ERRORHALT
H LocP ERRORHALT
; ERRORHALT
7 LOQP

5IN CASE OF A CONSTANT ERROR THE RATE WILL BE PRINTED
sTHIS WAY:

JPC XXXXXX 182 % PC XXXXXX 3@e %
JAERE THE LAST 1S A MULTIPLE OF 120 %,

;THERE ARE THREE POSSIBILITIES FOR THE NUMBER OF LOOPS IN A
JCYCLE, I, £, HOW MANY TIMES THE PROGRAM RUNS THROUGH THE
FINSTRUCTIONS BETWEEN SETP{ AND LOOP, IF SWITCH @ IS @ FIRST
sTIME AN ERROR 1S DETECTED THE PROGRAM PROCEEDS TO NEXT

s INSTRUCTION AFTER LOOP,

sNUMBER CF LOOPS: SETP2: 1
? N SETPi: 12
? SETPes 1ic@

$IF THE ERRCR IS NCT CONSTANTLY IT IS PNSSIBLE TGO SEE THESE
JFAILURE RATES IF SINGLE OPFRATION:

$SETPA: 120 % ERRNOR IN THE ONE LOOP,

;SETP1: 12@,57,33,25,20,16,14,12,11,12 % FOR ERRCR IN

H 1' 21 3; 4, 5; 6' 1' 8' 91 1@ “TH LQOP, >
JSETP2: LIKE SETPY, ONLY ADD 9,..1 % FOR ERROR IN

’ 11.0-122 -TH LQDPO

IF MULTIPLE CPERATION THE RATES DEPEANDS ON HOW MANY OF THE
JERRQRS ARE FOUND IN THE FIRST LOOP wITH ERROR:
122 % COULD BE 1 ERROR IN FIRST LOOP

aR 2 ERRORS IN SECOND LOOP

QR 3 ERRORS IN THIRD LOOP ETC,

- wa we

$IF SWITCH 2 IS | THE PROGRAM wILL REMAIN IN THE LOOP WITH
$ERRQR, FIRST TIME AN ERROR IS SEEN THE PROGRAM WILL HALT
$ (IF NOT SWITCH 12), THEN THE PROGRAM CONTINUES UNTTLL ALL
sNUMBER OF LOOPS ARE PERFORMED. THEN A NEW CYCLE IS
$ENTERED CALLED ERRORCYCLE, AFTER EACH ERRORCYCLE A NEW IS
sSTARTED UNTILL SWITCHW 2 IS SET 7O 2,

7IN ALL CYCLES (FIRST OR ERRQR) THE PC (PROGRAM COUNTER QF ERKQR
;1S WRITTEN FIRST TIME AN ERROR IS SEEN ANMD IN MULTIPLE OPERATIC
sMORE THAN CNE FRRORHALT COULD WRITE THE PC, BUT ONLY WITHIN
;THAT FIRST LOCP WITH ERROR, THE FAILURE RATE IS PRINTED WHEN
$THE CYCLE 1S FINISHED. THE PROGRAM ONLY HALTS IN THE FIRST CYCL
; (DEPENDING ON Sw 12), THE FRRORCYCLES NAVE ANOTHER AMOUNT O0OF
$LOOPS THAN FIRST CYCLE:

sNUMBER OF LOOPS: FIRST CYCLE ERROR CYCLE
H SETPZ: 1 12

; SETPL: 12 122

H SETP2: 100 120

7IN SINGLE CPERATTON FATLURE RATE IS TELLING HOW OFTEN THE ERROR
;APPEARS, IN MULTIPLE OPERATION FAILURE RATE SHOULD BE USED
JVERY CAREFULLY,
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PAGE 8 NF 11
6.2 STRUCTURE OF PROGRAM: ‘

THE PROGRAM IS A NORMAL DIAGNCSTIC PROGRAM, I, E, IN
CASE OF ERRQR THE PRCGRAM WILL HALT WITH AC3 = PC, THE
CPERATOR SHKOULD THEN LGCOK UP IN THE LISTNING TO KNOW WHA
WAS CAUSING THE ERRNRHALT, THE PROGRAM INCLUDES ONLY FEW
SUBROUTINES TO MAKE IT EASYER FOR THE NPERATOR,

THE PROGRAM ALSC COMTAINS NORMAL TESTLOOP FACILITIES, SE
6,1, IN CASE NF SEVFERAL ERRORWALTS ATTENTION SHOULD GNLY
BE GIVEMN TC THE FIRST (THE LCWEST PC) BECAUSE THE REST
CCULD BE DERIVED FROM THE FIRST, TIMING IN A LOOP IS
AFFECTER RY PRINTING FIRST ERRQOR, TOO,

THE PROGRAM WILL TEST THE MEMCRY WITH AID OF FOLLOWING
TEST LOOPS:

BINARY VERSION I,

A, MAIN TEST ROUTINE. 3A 422 .

B2 ADDRESS SELECTION TEST
81 CHECK REAC ADRRESS
83 COMPLEMENT ADDRESS TEST,
84 3IT SELECTICN TEST (FLCATINT ONFE AND ZERO),
B1e FILL MEMORY WITH ALTANATE:
12121 ,..17
213181..81
PERFORM THE TEST AGAIN WITh THE COMPLEMENT PATT,
B35 FILL MEMORY WTTH "WCRST CASE PATTERAN"
Bég CHECK READ THF PATTERN
PERFCRM THE TFST AGAIN WITH THE COMPLEMENT PATT,
B9! FAST BIT SELELTION TEST,
WITHCUT THE PASSIBLITY TO SETUP ERROR LOQQPS,
R210 TEST ACCES TO MEM <=32Kw VIA AUTO INC/DEC LCCATION

B. PAGE ZERO AND DOMAIN OF BIN, LOADER TEST, SA 401
E1¢ ADDRESS SFLECTION TEST
E3¢ BIT SELECTINN TEST
Co X=Y DRIVER LOAD TEST. SA 402
AGAIN TKE LOAD IS PERFORMED 8y A JSR . ,
IN THE SELECTED DRIVER ADDRESS,
BINARY VERSION TI,
A, MAIN TEST ROUTINE. SA 204ge

EQUIVALENT TO TEST LOOP A IN VERSION I.
(SEE SECTION 7.2),
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7. SOFTWARE SURVEY

7.1 BINARY VYERSICN I,

EXTENDED MEMORY TEST, VERSION I, IS DIVIDED UP IN 4
PARTS DESCRIBED IN THE FOLLOWING SURSECTIONS,

MAIN TEST LOOP = SA 40@
THIS LOCP TEST THE MEMORY FRCM FIRST TO LAST, EXCLUSIVE
THE LOCATICNS CONTAINING THE BRINARY LOADER, THE
UPPER 272¢@ LOCATIONES LESSER THAN 32K, THE
OPERATOR MAVE TC TYPE IN, ON THE CONSQL (TTY/OCP)
THE PARAMETERS FIRST, LAST AND THE MEMORY TYPE,
(THE PROGRAM ASK FOR THEM).
THE PARAMETERS SHALL MEET FOLLOWING CONDITIONS:
FIRST > LAST PROG, LOC (=XXXX)
LAST > FIRST
MEMORY TYPE:s DR 123 CR DR 126/NOVE 2
DR 1733 MEM TQ9/711
NR 1263 MEM 717/718/NOVE 2

~J
»
—
.

U
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THE TEST IS PERFORMED BY MEANS OF FOLLOWING LOOQPS:

1, MEMORY(ADDRESS) $=ADDRESSs ADNRESS SELECTION TEST
2, BIT SELECTION TEST,EGUIVALENT TO FLOATING ZERO/ONE TE
3. COMPLEMENT ADORESS TEST:
MEM(C)i= =,C3
4, MEMORY(,):=1312,,.,103/0101,,813 ALTERNATE PATT, TEST
S, “ORST CASE AND CAMPLEMENT WOQRST CASE TEST,
THIS TEST PRCUDUCE wORST CASE NOICFE CONDTTIONS TO THE
SENSE/INHIRIT WIRES AT THE MEM 729/711 OR
MEM 717,718 , EQUIVALENT TO NOVA=TYPES,

THE WORST CASE PATTERN IS GENERATEN IN FOLLOWING wWAY:
DR 1233
IF ADRBIT(3)=ADRBIT(15) THEN MEM3;=s =i
ELSE MEM3:= 23
PR 126"
IF ADRBIT(7)=ADRBIT(11) THEM MEM3= =1
ELSE MEMi=z 23
THE t={' AND '@' ABOVE I8 RESPECTIVELY A
FLOATING @ AND 1, IN THIS WAY I8 THE POSSIRLITY
TO CATCKH A ADDRESS SELECTICN ERROR BIGGER.
IN THE COMPLEMENT TEST IS THE COMPLEMENT PATTERN
GENERATED,

6., FAST BIT SELECTION TEST.
THE TEST IS THE SAME AS 2, EXCEPT THAT THE
MEMORY IS FILLED WITH WORSE CASE PATTERN AND IT
IS NOT POSSIRLE TC PERFORM ERROR LOOPS,

7. ACCES VIA AUTO IMC/DEC LOCATIONS,
THE MEMORY <=32K WORD 18 FILLED WITH THE COMP,
ADDRESS VIA ALL THE AUTI INC/DEC LOC.
THE CONT, COF BOTW MEM AND AUTQO LOC ARE TESTEC.

7.1,2 PAGE ZERO AND DOMAIN OF BIN, LOADER TEST = SA 421
THE LOOP CHECK LOC o = 377 (PAGE ZERQ) AND X7620¢ =
X7777 (THE BINARY LNADER),

THE TEST 1S PERFORMFD wITH AID 0OF:
1, ADRRESS SELECTION TEST
2, BIT SELECTION TEST,

*NOTE THAT IN THIS TEST IS IT ONLY POSSIBLE T0 STAP THE PROGRA:
WITHOUT DESTRNYING IT, BY STRIKE A KEY AT TTY QR OCP.
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7.1.,3 X=Y DRIVER LCAD TEST = SA 422, NOT NOVE TYPES,

THE PROGRAM NEED FOLLOWING PARAMETERS:

MEMORY TYPE,

32KWCRD MODUL OR  (MEM 729/717)

16Kw0RD MODUL, (MEM 711/718)

IF 16 KWCRD MODUL THE PROGRAM ALSO ASK FOR
UPPER QR LOWER MOPUL,

PAGE 12 OF 11

THIS TEST CHECKS AND HEAT ALL THE X AND Y DRIVERS

AND THE SELECTION DIODES IN TWE DATARAM CORE MEMORY
MODULS BY MEANS OF 16 DRIVER ADDRESSES (SEE PAGE 1;é IN
PROG,. LIST), IN ALL THE DRIVER ADRESSES A JSR , IS
PERFORMED IN: 42, 82, 163, ,, MSEC,

7.1.4 PROGRAM DISPLACEMENT = §A 404

THE PROGRAM MOVE THF EXTENDEC MEMORY TEST T0
THE OTHER MEMORY MODPUL, IF ANY:
2 X 16KWORD MOp, TO ARDRESS 16 = 22 K
2 X 32KWORD M0OD, TO ALDRESS 32 = 38 K

AFTER THE MOVE THE PROGRAM WRITES:

SET SWITCHES TO CNANTROL, (4,2), START ADDR d4dgg ?
TURN THE PCWER OFF AND INTERCHANGE THE AQDRESS
SELECTION SWITCHES AT THE MEMCRY MODULSH

LS == 2
32Kw: g == 4
TURN THE PCWER CON AND MAKF A RESTART SEE SEC 4,3,

7.2 BINARY VERSICN I,

7.2 {

Te2e2

MAIN TEST LCQOP = SA 204Q0
THE TEST IS ERQUIVALFNT TO 6,1,1, EXCEPT THAT ALl THE
PROGRAM ANDRESES HAVE TO RE APD WITH 2p29r (8BK) AND TRE
PARAMETERS Srall MEFT FOLLOWING CONDITIONS?:

FIRST > 377 (255%)

LAST - > FIRST

LAST <« 23229 (8x),
CONSERUENTLY IS THIS LISTNING ALSO valIn FOR THE
BINARY VERSION II, (LISTNING IIt RCSL 44m=RT 1651),

MOVE RQUTINE = SA 27424
THE ROUTINE MOVE A t GADED PRINTER TABLE TO THE RIGHT
PLACE IN THE RELOCATED PROGRAM,
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B, MESS

MAIN

X=Y D

PAGE 11 OF 11

AGES FRGM THIS TEST
ALL MESSAGES ARE WRITTEN ON TTY, LPT AND THE 16 CHAR DIS
ON CPERATORS CONTROL PANEL, IT 1S POSSIBLE TO ANSWER
GUESTIONS AT TTY OR NUK, NUMERIC KEYBOARD ON OPERATORS
CONTROL PANEL,
ABOUT THE NUMBERS?
=5 DIGITS 1S A DECIMAL NUMBER
RANGE =32768 TO «1 AND 2 TO 32767
& DIGITS 1S AN OCTAL NUMBER
g=€& DIGITS IS AN OCTAL NUMBER WITH
- LEANING ZERQES SUPPRESSED, DON'T USE,
8 DIGITS 1S A BINARY NUMBER,

MESSAGES: LPT/TTY & DIS, IF SPEC NDIS MESSAGE: ()

MISERABLE TIMING, RUN RC 3602 INSTRUCTION TIMER TEST

(MISERABLE TIMING) TIMING WITH BIG TRLERANCES, CFU
TYPE IS GUESSED,

RTC IS UNSTABLE, RTC NOT RUNNING WITH CONSTANT
SPEED

SET CPUNQ > AC2 HELP ;HE PROGRAM TO IDENTIFY CPU
SEE 4,5

SWITCHES: 132073 NO ME%S AT DIS ABOUT SW, POSITIC

LAST Loc, 277777

PRUG NAME ICENTIFIKATION

SET SWITCHES TO CONTROL, (2,2), STARTADDR 422 ?

SWITCHES: edgae? , NO MESS AT DIS ABOUT sw, POSITIC
eeQadez STARTACDR

AND PAGE ZERO TEST,

1, PASS OF 5 RUNS WITH/WITHOUT ERRQORS
(1,PASS S R)

237522 237503 420eg@ ERROR MESSAGE
ACY AC1 ~  ACZ2 - : :

THE AC'S CONTAIN THE FOLLCWINGS
ACZ: CORRECT PATTERN
AC1s ERROR PATTERN
AC2t MEMQORY ADDRESS
AC3: PROGRAM ADRRESS (PC)

PC 227464 189 %
(PC 227464 192 %) EXAMINE FOR AC'S AFTER HALT,
SWITCHES: 170202 NO MESS AT DIS ABOUTY Sw, POSITIO:

PRINT INHIBIT SWITCH SET,

RIVFR LCAD TEST.

CELAY 4@ MSEC

DRIVER ADDRESS NO: 1,2,3,4,5,6,7,8,9,10,11,12,13,14,15,1:
DELAY 82 MSEC

DRIVER ADDRESS NOT! 112,37 evee

"esses s

TO EATCHK NUMBFR CORRESPOND A CRIVER ADDRESS,
GIVEN AT PAGE 121 IN THE PROG, LISTNIG,







I 2213  MAIN

21

@82 ; PAGE ZERQ FOR TAPE 2,3,4,5

23 ’

24 280200 ,L.0C 2

gs

Q6 242070 283142 2xMELQOC ;MESS AFTER RDOS LOAD AND STQRE PC ON IN
87 wveel 211343 INTPT s ADNR OF INTR, SERVICE ROUTINE

08 puRR2 720144202 REBIN sSEIFSTART ADDR FOR RDOS ETC,

g9 24203 P2000Q 2 :Q=HALT, 1=SELFSTART PROG AFTER REBIN
19 202Q4 QOEEDd )] +8ADDR FOR SELFSTART PROG AFTER REBIN
11 00205 000222 2 :FOR LOAD RDCS, USED BY POW, INTR, FITYP
12

13 aveeg2e L.LoC 2@

14

1S 208027 00vead IDX9: e s AUTO INCREMENT LOCATION

16 29002! 0Q2e2e IDX1: e sAUTO INCREMENT LOCATION

17 20022 e2oege IDX2: %] s AUTO INCREMENT LOCATION

18 29223 gvneeo IDX3: 2 sAUTO INCREMENT LOCATION

19 20224 QQagaa IDX4: 2 $AUTO INCREMEMT LOCATION

20 26225 goemesg 1D0XS5: 2 s AUTO INCREMEMT LOCATION

21 2Ye26 200ead IDX6: 2 ;s AUTO INCREMEMT LOCATION

22 26027 29QneaQ IDX7: @ sAUTO INCREMEMT LOCATION

23 260370 p2nE2d DDXA: ¢ sAUTO DECREMENT LOCATION

24 20031 pRnega@ DDX1: ¢ sAUTO DECREMEMT LOCATION

2% 29232 222¢20 LDX2: ¢ sAUTC DECREMEMT LOCATION

26 QU233 200e22 DDX3: 2 3AUTC OFCREMEMT LQCATION

27 Neu34 220229 ODX4:s g sAUTO DECREMEMT LOCATION

28 20235 202223 DOX5: [ ;AUTO DECREMEMT LOCATION

29 gdel36 s20e2¢ DDX6: ] tAUTO DECREMEMT LOCATION

3¢ 20237 20¢R0R ODX7: 2 sAUTC DECREMEMT LOCATION



2214

AYA42
dogal
20QE2
Ja043
20044
29045
20046
28247
Quesg
2051
3952
20253
28254
24es8s
30256
20457
A¢Qo62
28061
2862
20263
29e64d
20065
A4Q66
Aguo7
A4Q7a
44271

r peerve

20873
dua7d
4WeTs5

guere
20277
qoleae
24101
Btlez

no1es
2¢1a4
24105
291u6
24107
20112
20111
zoll2
20113
Ao114
20115

5 AY116

26117
Jvlen
dviey
py122
20123
2v124

fMATIN
202042

P00412
202664
genT24
701843
281104
201134
pe1165
221176
201221
201214
000568
PLIYL
222552
PB1022
207564
202464
320554
022427
pe1244
ne2477
202553
202702
202653
P22665
Rvebbs
205211
ﬁ@1727
01312
APNLAD
BYOERY

Aaaere

na212a
nR474
pzUEL2
263277
ae2ev77

2esese
245734
2g5426
205643
pReLbY
26416
Ag6423
nR6430
peed47
nge617
pu6722
eu6eT3d
Ap6T44
L6776
26761
07206
287224
287233

+L0C 4¢

IMESS:
ICHARS
ITYPE:
ICRLF:
IDISP:
IDOUT:
IDICL:
IDATT:
IHAAT:
ITBIN:
ITOCT:
ITDEC:
ITZC0C:
IDBIN:
IDOCT:
IDDEC:
IDzZoc:
IWHATIT:
IWAOP:
ITISK:
ITIvMS:
ITIRO:
IMULT?
InIVS:
IDIVD?
IJUES:
IsAMS:
IRESWS
HMENC ¢
DIGING

; INDIRECT ADCRESSES
. sNOT IN AUTO INC,DEC LOC, .
XMESS
XCHAR
XTYPE
XCRLF
XDISP
XDOUT.
XDICL
CISATT
AAATT
XTBIN
xToeT
XTDEC
XT20C
XDBIN
xXnoeT
XDDEC
xpzoc
XNATT
XxTOP
RTIME
MSTIM .
XTIMS
xMULT
xXnIvs
XCIVD
XGUES
XSAMS
XRESW
¢ sTOP OF MEMORY, LOADER PROTFCT
2 sINPUT BUFFER FOR INPUTY ROUTINES.

SPRINTER TARLE HANCLING AND (PQOWER) RESTART:

.LOC 76

POWZE:
IRESA:
POWNRE
PRINT
STQR:

IGTRI:
IGTOK:
IGTDC:
IGTSC:
IGTTX:
ISTPg:
IsTPl:
13TP2:
ILOQP:
IHALT?S
ISTAA:
ISTAN:?
ISTAW:
IS5TAS:
ISTAFP:
ILORE:
IPASS:?
IDIST:

Jvp @PCWRE  ;INSTRUCTION TO BE STORED IN CELL ZERC
SwISA ;PROGRAM RESTART ADDR,

PCACN ;POWER RESTART ADDR

HALT :IMPCRTANT TO KEEP THIS AND NEXT IN

JMP 8IRESA ;121,182 RECAUSE PRINTER TARLE SELFSTART

GET3I .

GETOK |
GETEOC

GETSC

GETTX

ENTRQ

ENTPL _
ENTRZ

CYCLE

ERRCR

X3TAA

XSTAN

XSTaw

XSTAS

XSTAP

XLORE

XPASS

XDIST
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+MAIN

neaa3e
202033
200234
260235
202017
200219
222211
200014
avnaei?

NE6e44d
A06241
pu6R4e
no6R4l
PV6R4Y
ne6R4S
gR6E46
aeor47
ne6E52
286651
p2860252
nU6E53
2eeQs54
286055
PL6ES6
pY6es7
226060
Rele 1
o662
206€63
026064
206265
2062666
nasee?
206270
206271
poéete
P06R73
26123
eebH1024
pa61as
nee1eo
2e61@7
P86113
pe61tl
206112
206113
ne6114
26115
ae61L16
226117
pe6128
286121
peel2e
206123
ne6124

7 DEFINITIONS

;77I=18
;TT0=11
JRTC=14
JLPT=17
FUN=32
Fua=33
NUK=34
D1S8=35
XLPT=LPT
XTTI=TT!
XTT0=TTO
XRTC=RTC
DEYsXLPT

CMESS=JSR
CCHAR=JSR
CTYPE=JSK
CCRLF=JSR
CDISP=JSR
CDoOUT=JSR
CDICL=JSR
CDATT=JSR
CHAAT=JSR
CTBINSJSR
CTOCT=JSR
CTDECsJSR
CTZ0C=JSk
CDBIN=JSR
CNQCT=ysk
CDDEC=JSK
CDZOC=JSR
CWAITSJSR
NATQP=JSR
TIMSK=JSR
TIMMS=JSR
TIMRO=JSR
MULTI=JSR
CIvIS=JSR
DIVID=JSR
CAUES=JSR
C3AMS=JSR
CRESW=JSR
CGTRI=JSK
CGTOK=JSR
CGTNC=JSR
CGTSC=JSK
CGTTX=JSR
SETPg=JSR
SETRP1=JSK
SETP2=JSK
LOQP=J8R

EHALT=JSK
STATA=JSR
STATN=JSR
STATw=JSR
STATS=JSR
STATP=JSR
CLORE=JSR
CPASS=JSR
DISTB=JSR

aIMESS
OICHAR
8ITYPE
SICRLF
eIDIsSP
eIDOUT
eIDICL
QIDATT
ATHAAT
8eITRIN
alTaCT
aITDEC
eITZ20C
eICBIN
eICACT
@ICDEC
eIpZ0C
BIWAIT
STWAQP
@ITISK
#TTIMS
QITIRD
sTMULT
eICIvVS
eIDIvVD

sIGUES

0TSAMS
@IRESW
aIGTBI
aIGTOK
eIGTDC
8IGTSC
eIGTTX
eISTPg
eISTF1
81sTP2
sILNOP
STHALT
ATSTAA
6ISTAN

eISTAK .

@ISTAS
¢ISTAP
aILORE
eTPASS
aICIST

sDEFINE DEVICE TO TEST FOR STATUS

sEACH DEFINITICN BELOW CORRESPONDS
sWITH A CALL OF A ROUTINE,



2216

720125
20126
34127
20130
qu13y
39132
29133
20134
290135
20136
24137
a214n
28141

28440
24491
d0ua2
Q4443
20494

av4es
o4a6
pa4e7
Na4Ln
o411

«MAIN

P022232
202229
222202
922200
porerd
2630292
A¢2224
Ad2@2a
202824
219565
210565
210626
20218924

20924082

86425
pe6426
AC64y
296405
226425

287221
212627
211374
207212
211572

FIRST:
LAST:
LPOS:
RETES:
CTR:
FLAG?
FIPQS:
BMASKS
c2a:
XPBASE;
XPPBASE:
XPCRASE:
RTEST:

«LOC 422

IMTEST:
IDRIV?
ISTES:
IANSW:
IM0VE!?

sTHE STA
JIF MODT

.8 w8 w8 e ws We wp

¥

FBASE

PBASE

PCBASE

2 sRETURN ADDR FROM TESTLAOPS

JSR 6IMTEST ;MEMCRY TEST

JSR 0ISTES ;PAGE ZERO AND RIN, LNADER TEST,
JSR @ICRIV  ;X=Y DRIVER LOAD TEST.

JSR @IANSW RESTART, NQ GUESTIONS, LAST ANSwW,
JSR eIMOVE $MOVE PRQG TQ THE OTHER MEM, MOCUL,

XMTEST
XBRIV
XSTES
XANSH
XMOVE

NCARD ROUTINES ARE NCT MODRIFIED,
FICATIONS, LIST HERER

NUMBER OF RUNS IN A PASS IS CHANGED FROM

.12 70 S,

IN THE SETUP AND LODP SUBRCOUTINE IS THE
ICRST, I,/ RESET, REFPLACEDR BY NICP g,
THE PRINTOUT UNBDER LOADING OF PROGRAM
IS REDUCEEZ,
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+MAIN

ean41e

JTAPE 2

LOC 442

s MESS
sCHAR
sTYPE
sCRLF
$DISP
sD0UT
sDCL
sDISATT
JHAATT
s TBIN
s TOCT
s TDEC
1 T20¢C
sDBIN
$DOCT
3DDEC
sD20C
JWAIT
JHATOP
s TIMSK
s TIMRO
s TIMMS
TMULTI
sDIVIS
s0IVID
JRUES
71S5AMS
JRESHW
$1SAPTR
1SAMEX
FSAMNM
;REBIN

AN ADD
«LOC
«RDX
«TXT
<h><¢

<hax<
+END

- WA WS WS WA We W wF we w

QUTPUT ROUTINES AND CTHERS,
sD0 NOT MQVE UP.
$FOR THE USF SEE EACH ROUTINE,

TYPE A TEXT MESSAGE ON TTO AND LPT

TYPE A CHAR ON TTO AND LPT, CALCULATE P=BIT
TYPF A CHAR ON TTO AND LPT

TYPE A CR AND A LF ON TTO AND LPT

DISPLAY A TEXT MESSAGE ON DIS -
DISPLAY A CHAR ON DIS

CLEAR DIS

DISPLAY ATTENTICN: REEP AND WAIT 3 SECONDS
HALT ATTENTION: BEEP

TYPE BINARY NUMBER aN TTO AND LPT

TYPE CCTAL NUMBER ON TTQ AND LPT

TYPE CECIMAL NUMBER ON TTO AND LPT

TYPE OCTAL NUMBER WITHQUT LEADING ZERNES,
DISPLAY BINARY NUMBER ON DIS

DISPLAY OCTAL NUMBER ON DIS

CISPLAY OECIMAL NUMRER ON DIS

DISPLLAY OCTAL NUMBER WITHOUT LEADING ZEROES,
WAIT SOMg MILLISECONDS

WAIT FOR OPERATCR ACTION

TIMER FOR SKIP INSTRUCTION

TIMER FCR ROUTINE

TIME MESSURE ROUTINFE

MULTIPLY

DIVIDE SINGLE

DIVIUE PNQURBRLE

CUTPUT GUESTIGNS

START ADDR MESSAGE

REAC SWITCHES, REPORT CHANGES

MOVE PRINTER TABLE

EXTEND TQ 64K WORDS MEM MODE

RESET TO 32K WORDS MEM MODE

INITIALYIZE, RESTORE BIN LOADER

ON PRINTERTABLE SHOULD HAVE THIS FQORMAT:
2079

Y
E?
2> sTOTALLY 222 ROXES WITH
s<TYPE OF ACTION><CHAR TO PRINT>
2>7
181
sTYPE OF ACTIONS B=PRINT
6=BLIND



;LPT, TTC AND DIS NON INTERRUPT PACKAGE

sIF THE CEVICF(S) ARE NCT PRESENT THE ROUTINES CONTINUES, .
sIF A DEVICE 1S CONNECTED (SET TO ONLINE) THE PROGRAM

$MUST BE RESTARTED IN THE WANTED STARTADDRESS,

;LPT AND TTC ROUTINES:

§>MESS< PRINTS ASCII MESSAGES AS SPECIFIED BY ASSEMRLER,

$>CHAR< PRINTS ASCII CHARKACTOR, AC@=R.

7AC2=L MUST BE 2, CORRECTS THE PARITY, 11 SIMULATE TAB,

3>TYPE< PRINTS ACZeR, MUST WAVE PROPER PARITY, RETURN IS

;TO CALL+1.REPLACE THIS ROUTINE WITH INTERRUPT TYPE IF CESIRED,
3>CRLF< PRINTS & CARRIAGE RETURN FOLLCWED BY A LINE FEED, -
1>TO0CT< PRINTS AC! IN OCTAL, 6 DIGITS AND 6 PRINTPOSITIONS,
$>TDEC< PRINTS AC! IN DECIMAL, LEADING @'S SUPPRESSED, WITH SIGN
JRANGE =32768 TO =1 AND +2 TO +32767, & PRINTPOS, UP TO 5 DIGITS
3>TOCT< PRINTS ACY! IN OCTAL, LEADING 2'S SUPPRESSED,

;6 PRINTPOSITIONS AND UP TO 6 DIGITS,

JTHE RGUTINES TOCT, TZOC AND TDEC ARE FNOLLOWED BY A TAB

$BUT ONLY IF NOT ALLREADY AT A TABPOINT,

F>TBIN< PRINTS AC! IN BINARY, AC1=R & DIGITS ONLY, 8 PRINTPNS,

301S ROUTINES!
#>DISP< PRINTS ACSII MESSAGES AS SPECIFIED RY ASSEMBLER, .
$>00UT< PRINTS ASSII CHARACTOR, AC@=R, ACO=L MUST BF 2., RETURN

iTO CALL+1, REPLACE THIS ROUTINE WITH INTERRUPT TYPE IF DESIRED,
3>DICL< CLEARS THE NDISPLAY,

7>DISATT< ATTENTICN DYSPLAY, SEE ROUTINE

F>HAATT<  ATTENTION HALT, SFE ROUTINE

#>DOCT< CISPLAYS ACY! IN OCTAL, & DIGITS AND & PRINTPOSITIONS.

$>0DEC< CISPLAYS AC1 IN DECIMAL LEADING ¢'S SUPPRESSED, WITH SIG
FRANGE =32768 T0D =1 AND +P TC +32767, 6 PRINTPOS, UP TU S DIGITS
}>DZ0C< CISPLAYS &C1 IN OCTAL, LEADING 7'S SUPPRESSED,

76 PRINTFOSITIONS AND YP TO 6 DIGITS. ’

$>DBIN< DISPLAYS AC! IN BINARY, ACL=R 8 DIGITS ONLY, 8 PRINTPCS,

LDA 1,NUMRER 3ALL NUMRER RQUTINES RESTORE ACH
CTDEC

cTOCT

cTZ0C

CODEC

coocT

coznc

CTBIN

COBIN ‘
MOVS 1,1 ;FOR THE OTHER 8 RITS

CTBIN

COBIN

LoA 2,CHAR  ;ALL CHARACTER ROUTINES RESTORE ACU
CTYPE

CCHAR

coouT

colcL

COISP

TEXTLABEL

CDATT

CCRLF

CMESS

LABELTEXT

CHAAT

HALT

(@]
>
—
—

W™ NS WA M WE R W WS WA W we

WE WS N NS WS WP Ve WA we Ne WF W W N




en19

ges12
20413
gu414
BeaLs
20416
adenL7
2u4c20
av42)
pe4ze
AQ423
gu424
po4as
avh2é6
ag427
Q432
aev4a3y
QoAa3e
28433

Q434

2 2435

Qo436

. AYa37

aeuu2
2d4d1
A0H42
Pa4L3

' peday

AUA45
20446
Q4447
29452

39451
24452
AY453
PUUS4

) 29495

20456
24457
DYALY
pddet
agn62
30463

nNe4oy
2665

' pRdeh

qo467

aa47e
genaty
goat
AvuT3

ouaT
20475
ouaTe

Aeu77
2¥58a
pos5el

«MAIN

254452
171222
219446
n24556
202444
234443
a31777
n24449
221222
125112
123701
123421
151404
124202
204404
220771
024405
pe2427

121215
221401
2382420

254412
206263
7817592
763517
244776
QC6E63
237454
ne3stt
244776
fg2421

2823072
222220
202202
207002
472042
242672
001142
penT12
Pre2377
egneny
220622

7nSu776
PRL415
geasn2
PUA411

p54772
na4411
702402
nv2q24

P54760
24575
ra2756

PRe761
A24753
222761

XMESS:

MESSA:

MESCH?$

BZOUT:
XLPTT:

XTTnT:

RRZAaT:s
RINHI:
SADIG:
RXDEC:
CHINHS
ICHARS
ZnQuTs
LTAB3:
CHMAS:!
RPQUT:
PDECR:

XDDEC:

XTDEC:

TYPNX?

EXTYP:
EXDIS:

STA
MOV
152
JSR
JVP
LRA
LDA
LDA
LDA
MOVL#
ANDS
AND
INC
com

4g
YCHAR
YoQUT
YTARS3
377

@

¢

STA
JSR
JMP
JMP

STA
JSR
JMP
JMP

STA
JSR
JMP

JSR
LCA
J¥P

3,RPOLT
3,2
ROQUT
PINMI
@RPOUT
3,RPOUT
2,"1’3
1,CHMAS
2,2,2
1,1,52C
1,2,SKP
1,2,SKP
2,2

1r1
MESCH
MESSA
82¢UT
#RPOUT

Q'QJSNR
1,3
®Z2CHAR

3,RBZCT

XLPT
1 XLPTT

XT710
1/ XTTOT
eREZOT

3,RPOUT
YPDEC
NXDIS
EXDIS

3,RPOUT
YPDEC
TYPNX
EXTYP

3)RXDEC
YCHAR
aRXDEC

@2TAR3
1,SAC1G
8RPOUT

;PRINT A TEXT MESSAGE
s SPEC RETURN IF PRINT SW

sNO PRINT

$ACZ PQINTS TC MESSAGEPOINTER+1
;AC2 POINTS TO MESSAGE

sA 8 BIT MASK

7AC2=DATA WORD

;AC23DATA CHARACTOR RIGHT
sINC TO NEXT WQRD

sFLIP MASK

1PRINT

}ANCTHER

s TERMINATE MESS

JEXIT

sTEST LAST CHAR
sRETURN +2 IF NULL
s TYPE CHAR

;WATT IF LPT/TTO BUSY
sMAY 1 SEC LPT

;REMOVE WAITING, LPT NOT CONNECTED

sMAX 3272 MSEC TTo

$REMOVE WAITING, TTO NOT CONNECTED

$DISPLAY DECIMAL NUMBER

$DISPLAY NEXT DIGIT
tEXTT

;TYPE DECIMAL NUMBER

s TYPE NEXT RIGIT

PEXTIT

:TYPE DIGIT

sNEXT DIGIT, SIGPR 0OR DECPR
sYPDEC/ZQCT/pPeCT FINISH RETURN,

sCISPLAY FIMISHED, RESTORE PARAM
JEXTT

TYRE TAR




Ra2e

pusez
205¢3
2¢5e4
26525
guSee
pR5¢7
22519
2esS11
P@gsi2
24513
A0S 1y
24515
Q6516
20517
gosag
aeset
ggs522
pYs23
ges24
24525

28526
20527
24532
20531
20532

2 QU533

s34

; 29535

29536
20537
eSS4
Aes541
24¢542

QUS43
2p544
20545
dusShe
pas47

2552
2551
A0552
PU553

PesSS4
u555
pvss56
26557

gusen
2¢561
28562
2us63

BUsSed
28565
26566
pase7

pus7?
28571
20572

«MAIN

44751
nS4763
23a756
zg4466
2e2754
n22436
240437
pepsse
pd4ad3p
1u262¢
166415
ageaded
187415
ngn4Qy
1244992
pRa42s
pa4L22
nens3y7
n37516
pEndes

254415
n3442¢
230415
172414
222411
n34527
116415
egoune
pam41
220495
6723
222496
pu24g1

f2eneny
AERC2D
fenes3
¢eeess
rUeen2

P54712
AeL43g
22727
cez724

054706
PBL42Y
Peng2
poe721

n547@2
gpu442e
gzlie
AenTiy

254676
né4d41e
2e24902
282711

e50664
PR6H66E
Pee62

YRDEC:

PRECZ2:

PREC3:

SIGN:

SIGNR:
CHSIG:
CHPLUL
CHMING
CHFLG:

XTzZ0C:

XDZnC:

XTQCT:

XDQCT:

NXDISt:

STA
STA
LCA
JSR
JMP
LCA
STA
LDA
STA
SUBZR
SuB#
JMP
AND#
JMP
NEG
LCA
STA
LDA
Le
JMP

STA
LDA
LDA
SuB#
JMP
LEA
SUB#
JMP
sTa
LCA
JSR
LCA

STA
JSR
JMP
JMP

STA
JSR
J¥P
Jup

STA
JSR
JuP
J¥P

STA
JSR
JHP

1,8ADIG
3,FDECR
2,RPQOUT
PINKI
@RPOUT
a,CHPLU
2,CHFLG
2,CHSPA
2,CHSIG
g,
2,1,SNR
PDEC?
@,1,SNR
PREC3
1,1
2,CHMIN
2,CHSIG
@,cHSP
2,CECTB
PDECH

3,8IGNR
3,CHFLG
2,CHPLU

3,2,8IR

8SIGNR
3,CHSpP
€,3,SNR
8SIGNR
¢,CHFLG
2,CHS8IG
$PDECR
2,CHFLG
85IGNR

3,RPOUT
YZCCT
TYPNX
EXTYP

3,KkPOLT
YZCCT
NXCIS
EXC1S

3,RPQUT
YPCCT
TYPNX
EXTYP

3,RPOUT
YFCCT
NXCTIS
EXDIS

3/RXDEC
6Zp0UT
8RXDEC

$SAVE PARAM FCR REPEAT
$SPEC RETURN TIF PRINT SW

sNQ PRINT

JSETUP PLLUS

$1SIGN FLAG

sCR PLUS: CHPLU
$PRINT SPACE CR PLUS
sACrs=100900

sTEST FOR =3276R

sTEST FOR NEGATIVE
HVR

FNEG

:SETUP MINUS

:SUPPRESS LEARING ZEROES
sPRINT AC1 IN DECTIMAL

s TEST PRINT SIGM
1 IF NO SIGN, RETURN

s TEST FIRST DIGTT

:IF LEADING SPACE, RETURN
$STARE ASCIT ANN DESTROY
;FRINT SIGN FLAG

sQUTPUT SIGN

1RESTORE ASCII DIGIT
sPRINT FIRST BIGIT

;TYPE ZERC OCTAL NyU¥BER

sTYPE NEXT PIGIT
sEXTT

sCIspLAY ZERQ QCTAL NUMRER

sDISPLAY NEXT DIGIT
sEXTT

sTYPE QCTAL NUMBER

tTYPE NEXT DIGIT
JEXTIT

:DISPLAY OCTAL MUMBER
sDISPLAY NEXT DIGIT
SEXTT

sDISPLAY DIGIT
sNEXT DIGIT




42

4y

47
8
49
5¢
51
52
5%
S4
55
56
57
58
59
o
o1
62
63
o4
05

egel

29573
20574
geS75
20576
2oS77
006Qe

Rve6ul
Qd602

20683
gebod
PY6ES
@606
24647
a061@
ge611
28612
gd613
2de614
Que6e1s
ae616
2d617
pue2n
ave621
Qube
fveel
pue2y

2 Biv62s
. pob2s

paee7
Y632
fu6e3
Bd632
28633
634
Qw635
2636
20637
64D
g6yl

poed2

DUE43
fuedd
20645
Qub4asb
auoe47
aeese

20651
gues2
‘D653
pee6esy
20655
A0656
Ad657
queer

20661
ndee62
?0663

«MAIN

AS4657
p0a403
n34669
1574025
710653
@652

n20461
191291

20565
44647
254656
237654
204764
282652
030442
240735
g4an56
as2421
702000
212777
151005
202422
234552
122420
146512
022495
146409
34542
161422
neATT3
151235
234536
54536
163229
nBu6T1
PY6625
80756
?10623
QU622

n3ed26
fgag1e
2234282
8817592
202144
n@ngle
neagaeet
e00cCo0e
rvag12

730435
1802990
aleeae
ae1eee
pen129
2e0e12

PINHI®
SETAC:

NINHI:

YZCCT:

YPOCT:

PDEC1:
DECOCT:

DECOT:

DECP:

DECEX:

DECTE:
+RDX 1@

+RDX 8

0CTAB:

242021

zengee
200949

ner242

nea244¢

CHRET:
CHSP:
CHSPA:

STA 3,RINKI ;AFTER ACTIVATING SETPX IN TESTLQOP
JMP NINHI $THTIS IS CHANGED TU CRESW (READS 2 ROL)
LCA 3,CHINKH 3SW 1@ FOR NQC PRINTING

AND 2,3,8NR ;RETURN+*1 IF INHIBIT

182 RINKI sRETURN+2 IF PRINTING

JMP SRINHI EXIT

LDA @,CHSP ;ZERQ-CCTAL RQUTINE

Mov @,2,8kP

LDA 2,CHARE ;0CTAL ROUTINE

STA 1ySADTIG :SAVE PARAM FOR REPEAT

STA 3,FDECR

LCA 2,RPOUT ;SPFC RETURN IF PRINT SW

JSR PINHI

JMP SRPOUT 3NO PRINT

LCA 2,0CTAB ;PRINT AC1 IN OCTAL

STA 2,CHFLG :NO=SIGN FLAG

STA @,ZSUPP :BOTH ENTRYS PRINT NUMBER

STA 2ret1 ~ :THEN TAB TO NEXT POSITION

z sA LDA 2,TABLE INSTRUCTION

182 =1

MOV 2+2¢SNR 3 IF TABLE ENTRY=Q THEN

JuP DECEX sEXTT WITH TAR SPECTIAL IF TYPE RQU,
LoA 3,2ZSUPP ;ZEROS SUPPRESS STUF

SuB 2,2

SUBL# 2,1,82ZC

JMP DECP

sus 2,1 sFORM THE DIGIT

LOA 3,CHARG ;D0 NOT SUPPRESS

INC 2,¢ sFOLLOWING ZEROQES

JMP DECOT

MCVZR#  2,2,SNR 3IF LAST D161T THEN

LCA 3,CHARQ ;ACZ=ZERO, MNCT SUPPR CHAR

STA 3,25UPP 3ACP=DIGIT

ADD 3,0 sMAKE ASCII

JSR SIGN sTEST SIGN

JSR @PDECR CQUTPUT DIGIT

JMP DECOCT GET NEXT DIGIT

152 PRECR 1RETURN ADDR FOR JSR Y=RUUTINE
JMP ePDECR EXTIT WITH TAR IF TYPING ROUTINE
LDA 2,014 .,=DECQCT

12028

1207

120

12

1

¢

LCA 2retl4.=DECNCT

120282

12322

1202

122

12

1

2

2

24@ sILEADING ZERC SUPPRESS CHAR + TAB SIML

249 ;A SPACE FOR + IN PDEC



|
01
B2
03
a4

@gee

au66U
Ru665
géa6s
puse7
auere
aQ6714

gve72
28673
pdeT4
20675
zo676
2e677
@702
poTEY
24722
20703
287064
awv725
QuTob6
24727
pavie
navT1Y

pe712
aeTL3
ReTL4
20715
RY716
ad717
gu7aan
au721
pY722
fo723

pu724
Ae725
da726
nv727
po732
2é731

28732
20733
AY734
fYT35
ne736
Pe737
20742
PY741
peTL2
RATH3
BoTHY
20745
ne746
poT47
2750
682751
nNe752
2au753
Qo754
20755
Au756
pv757

JMAIN

a4as27
254774
171e0@
fe4704
Y2771
ngaae2

54767
101329
242502
176230
1170822
163404
eoa77s
176660
p2aaT2
163300
034463
1164025
2en413
PUY423
20463
PE275¢

254747
penqee
234462
117494
203423
per4s4d
pua74y
pe274y
nQ441¢
20R772

242554
754556
171628
POU6UL
P22553
220423

n54551
240545
7210441
pUas5404
25p544
poeuLn
Ppersaqg
pena3y7
pe1u1?
reai17
220534
224532
196415
pepLp4d
n24526
166414
p2ez2404
pLeEat
61237
Pens23
p61211
nenity

XCHAR?

YCHAR?
ACHAR?

CHAR2:

CHARY:

YTARZ:
CHAR3:

CHARY:

XTYPE?S

YTYPE:

GTYPE?

TYPELS

TYPEZ2:

TYPE3:

TYPEU4:

STA
STA
Mav
JSR
JMP
JMP

STA
MCVZS
STA
ADC
ACD
AND
JMP
SUBCR
LCA
ADDS
LDA
SuB
JMP
JSR
LCA
JMP

STA
LCA
LCA
AND
JMP
LCA
JMP
LCA
JSR
JMP

STA
STA
MOV
JSR
JMP
JMP

STA
STa
184
STA
STA
JSR
LCA
JMP
CCA
NI0S
LCA
LCA
SuB#
JMP
LCA
SuB#
J¥P
CwAll
SEC¥»2
LCA
DCA
NICS

B,SACHA
3,CHRET
3,2
PINHI
aCHRET
QCHAR

3,CHRET
2,2
B,CHSAV
3,3

@s3
3,2,S2ZR
CHAR2
3,3
2,CHSAV
3,2
3,CHTAR
2,3,8NR
CHARY
YTYPE
B,SACHA
GrERET

3,CHRET

2,CHORZ
2,CHART
2,3,S82ZR
CHARY
d,SACHA
ACHRET
2,CHSP
YTYPE
CHAR3

2,REGR
3,REG3
3,2
PINHI
eREG3
GTYPE

3,REG?
drREGER

" CHCRZ

{,REGY
crREG2
@aTBZO0T
Z2,REGE
XFCRM
e XLFT
XLPT
2,REGR
1,CHLF
2,1,SNR
TYFE3
1,CHCR
ds1,82R
TYPEY

2,REGO
2,XTT0
XTT9

;SAVE PARAM FCR REPEAT
3SPFC RETURN IF PRINT SW
;N0 TYPE

sPRINT AC2 RIGHT

;COMPUTE THE PARITY
sFOR EVEN

sCOMBIND PARITY WITH CHAR

IS THIS A TAB

JYES

$NQ PRINT IT
IRESTORE PARAM
JEXIT

sNUMBER RQUTINE TAB RETURN
sSIMULATE A T2B
tVIA § TO 8 SPACES

sRESTORE PARAM
$EXTIT AFTER TAB

3SAVE PARAM FOR REPEAT
;SAVE RETURN
;SPEC RETURN IF PRINT Su

sNQ TYPE

$SAVE RETURN

3SAVE PARAM FOR TYPING

sINe HORIZIONAL POSITION

$SAVE AC1 AND AC2 FOR NUMRER ANP
sMESS ROUTINES

SEND CHAR
:START LPT

sLF 2
sYES, LF

CR ?

NO CR

IF CR, LF WAIT FOR
sDATAPOQINT 28 MSEC
sRESTORE AC2

;SENC CHAR

sSTART TTQ

“s we e



eaes3

Re760
2761
gd762
28763
20764
2u765
pu766

20767
U772
pe771
@772
20773
nRTIA
pv77s5
28776
Qu777

pLeaaq
nloet
vlea2
210063
a1ee4
21985
31206
aiga7
aleln
a1a11
aiese
21013

nieda
01915
glaeie
21217

Bm122a
aleel
gleg2
21223

aip2a
21225
721226
nlee7
21230
A1231
n1e3e
21233
71234
71235
21236
21937
1242
21241
paleqd2

21243
pleud
01245
21246
¢1a47
P1eSH
91451
p1252
P1eS3

WMAIN

152492
@24516
16415
252412
232516
n24514
022515

29211
PeB6a
neaeeQ
177770
nRRecae
YEPED)
02002
200ee7
0Lr437

732561
143409
732556
113229
725e79
730554
133400
221554
1237049
ne24443
1332292
223220

a54461
Auu4e7
nEu6sYy
Aun4239

nS4455
pua4nl
nRd529
guAAL4

a44447
254447
30447
0d6535
p02445
a3a741
125309
722735
125102
141422
PR2436
151494
ngnT73
220432
242433

nsSauz2
171084
PE6S517
ag2427
pend27
rpu622
n2RAU26
nRi62e
o422

TYPES:S

CHTAB:
CHARG
3PP
NN13¢

SACHA?
CHSAVS
CHORZ:
CHART7:S
TRZOT:

XFORM:

XTBINS

XOBIN

YPBINGS

PBINC:

PBINNS

XCRLF3

LCA
AND
LDA
ANDS
LCA
ACD
JMP

STA
JSK
J3R
JMP

STA
JSR
JSR
JMP

STA
STA
LOA
JSR
JMP
LOA
MOVSE
LCA
MOVL
IanC
JMP
INC
JMP
LA
JMP

STA
Moy
JER
JMP
LCA
JSR
L.CA
JSR
JMP

2,2
1,CHLF
@,1,8NR
2,CHORZ
2¢REG2
1,REG1
eREG3

2,RMSK
2,0
2,PTAR
2,c
1,¢,2
2/,RMS8K
a,LMsK
1,2
1,ACTN
e2,2

3,CRBIR
YPBIN
YCHAR
PRINN

3,CRBIR
YPBIN
Yoeut
PRINN

1,SABIN
3sFBINR
2yCRBIR
8TINHI
aCRBIR
2,NNL2
1,1
2:,CHARP
1,1,82¢C
2,0
8FPBINR
2,2,82R
PRINC
1,S4BIN
@CRARIR

3,CRBIR
352
ATINKY
aCRBIR
g2,CHCFR
YCHAR
@eCHLF
YCHAR
@CRABIR

sIF LF
sCLEAR HORZ PCS

3AC2 = REGW FCR REPEAT
PEXTIT

:TRANSFORM CHAR TN
sPRINTER ALPHABET

sACP:=CHAR+TABLE

;AC2:=CLASS
$ACPI=CHAR

sAC2$=ACTN+14+CLASS
:GO TO ACTIAON

sTYPE DIGIT
JNEXT DIGIT

sDISPLAY DIGIT
sNEXT DIGIT

1SAVE PARAM FOR REPEAT
sSPFC RETURN IF PRINT Sk

sNQO PRINT
18 TIMES

sACRI="CHARL"
sCQUTPUT OIGIT

;RESTORE PARAWM
;SAVE RETURN

$SPEC RETURN TF PRINT SW

:NO TYPE

sPRINT CR,LF
EXTT



!
81
ae

age4

p1a5s
21255
21256
21as7
21069
21261
Blee
21263
Jlo64
a1e65
A1266

gree7
gleia
n1e71
a1e72

f1e73
plev4
2la7s
gLrare
1277
f11e9
2111
211¢2
21183

721184
21185
21106

> 91147

211117
21111
21112
31113
21114
01115
at116
21117
a1i1ea
ariat
atiee
21123
a1124
pi12s
21126
21127
21132

21131
21132
21133

«MAIN

nA1ess
211871
eY1267
841867
201267
921d67
221267
291272
21867
721267
221d67

e63277
a6B777
220651
peaese2

2400800
pe2eoa
alee22
222215
zengie
200022
P4222d
289822
2vadee

254771
171209
212767
BULLSS
ag276%
234764
231777
pRa447
£21220
125112
123721
1234721
151400
1242009
paLany
a8n771
fR6EZ63
PU8AESY
263535
e4u776
#22745

121215
rdt4at
eanuny

ACTINS

ILL:

ACTay
ACTé6:

SABIN:
PBINRS
CRBIR:
CHCR:
CHLF
REGZs
REG1:
REG2:
REG3;

XDISP:

DISPY:

FOIST:

DDICHS

otl
ACT2Z
ILL
ILL
ILL
ItL
ItL
ACTS
ILL
ILL
It

HALT
JMP
Jmp
JMP

VMR~ UR RN
N -
un

182
J3R
JHP
LA
LCA
LCA
LCA
MCVLA
ANDS
AND
INC
CCHM
J8R
JMP
TIMSK
QE.
SKkPRZ
STA
JMP

¥oVa
J¥P
JHP

el
TYFPEL
TYPER

3,CRBIR
3.2
CRBIR
ATINHI
ACRRIR
3,CRBIR
2,=1,3
1,CM8K
Gele2
1,1,82C
1,2,S8KP
1,2,38KP
2,2

1,1
DDICH
RISPY

DIS
1,FDIST
8CRIIR

2,22SNR
1,3
YneuT

sACTION ENTRY TABLE
s NORMAL ACTICN

sBLIND

sILLEGAL

;PISPLAY MESSAGE :
;SPFC RETURN IF PRINT SW

INO PRINT
$AC3=POINTS TC MESSAGEPOINTER4]
3AC2 PQINTS TC MESSAGE

;ACA=DATAWQORD

;ACP=CHAR, RIGHT
sINC TG NEXT WORD
sFLIP MASK

$GO DISPLAY
$ANDTHER
sTERMINATE DISP
sMAX 42 MSEC

sREMOVE WAITING, PIS MOT COMNECTEN
;RETURN

s TEST LAST CHAR
JRETURN +2 IF NULL
sNISPLAY



a9aas

21134
01135
21136
21137
21149
el1141

21142
21143
21144
A1145
al14é6
21147
2115@
21154
21152
241153
@1154
21155
21156
A1157

pl1e2
2l161
21162
m1163
al164

n1165
21166
arier
a117a
21171

21172
21173
g1174
a117s

«MAIN

p4aT4y
#54746
171¢39
p6e42s
222743
R22433

254741
240735
244735
258735
QU663
280050
263535
244776
229726
261835
260135
224724
233724
eu2724

pe2923
202177
280377
277422
242573

254713
171028
2e6715
282705
Pua432

754723
p2alo4
auy746
222722

XnouTs

YDOUT

QoouT:

SDIST:

PTAB:
RMSK3
CMSK:
LMSK:
TINAIZ

XDICL:

YDICL:?
QpICLS

STA
STA
MCV
JSR
JMP
JMP

STA
STA
STA
STA
TIMSK
Uz .
SKPBZ
STA
LA
cCA
MNIOS
LDA
LDA
JMP

TABLE
177
377
277442
PINKI

STA
MOV
JSR
JMP
JMP

STA
LCA-
JSR
JMP

2,REGQ
3,REG3
3,2
8TINHI
8REG3
GDCUT

3,REG3
@,REGR
1,REGH
2,REG2

Dts
1,SDIST
@,REG?
@,c1Is
DIS
{,REGL
2,REG2
alREG3

3,CRBIR
3,2
STINHI
@CRBIR
QapICL

3,CRBIR
2yCHLF
YncuTr
eCRBIR

;SAVE PARAM FOR REPEAT
sSAVE RETURN
$SPEC RETURN IF PRINT §W

sNO DISPLAY

s SAVE RETURN

1 SAVE PARAM FQR DISPLAYING

$SAVE AC! AND AC2 FOR NUMBER AND
s MESS ROUTINES

sWAIT IF DIS BUSY

s MAX 4@ MSEC

sREMOVE WAITING, DIS NOT CONNECTED

$SEND CHAR
sSTART DIS

:tAC? = REG@ FOR REPEAT
FEXTT

sSAVE RETURN
sSPFC RETURN IF PRINT SW

:NO DISPLAY

sDISPLAY CLEAR
;RETURN




0826  MAIN

$RC 3622, ATTENTION DISPLAY CUTPUT
$8Y MEANS COF ACQUSTIC ALARM FCR 58 MS
JAND WAIT FOR 3 SECONDS TO ALLOW

s THE QPERATOR TC READ THME MESSAGE,

’

sCALL CDATT

H

$RC 362802, ATTENTION HALT BY MEANS OF
$ACOUSTIC ALARM FOR 5@ MS BEFORE HALT,

!
sCALL CHAAT ;

H
Q1176 MSu676 DISATT: STA 3,PBINR
21177 171308 MOV 3,2 ;SPEC RETURN IF PRINT SW
A12¢2 AVATe4Y JSR 8TINHI
01201 222673 JMP 8PRINR 3NO PRINT
21202 204424 JSR YHAAT
01293 026373 CRESH sREADS 2 ROUTINE
Qlao4 p2u436 LCA 1,SECS4 ;Sw13 WAITING DIS
21205 133415 ANDH# 1,2/ 8NR
) 21206 AvaE23 JMP DISSWH
21207 206261 CWALIT
p121e 221236 SEC3
#1211 Pd6273 DISSW: CRESW tREADS 2 ROUTINE
31212 224427 LCA 1,SECS2
21213 133414 AND# 1,2,52R
21214 ve3e77 KALT sHALT IF SWITCH 14
» 21215 126528 SUBZL 1,1 $ACL =1

21216 133414 AND % 1,2,82ZR
91217 9§u753 JSR yDICL sCLEAR DIS IF SWITCH 15
plrean 202654 JMP 8PBINR
21221 954654 HAATT: STA 3,CRBIR
21222 171929 MOV 3,2 ;SPEC RETURN IF PRINT SW
21223 @a674Y JSR 8TINKI
21224 Z4265] JMP 6CRBIR N0 "PRINT"
n1225 aen4an? JMP QHAAT .
Q1226 254647 YHAATS STA 3,CRBIR
91227 220414 QHAAT: LDA 2,SECHK
21230 p61232 CCA 2,FUN
21231 266061 CwAIT
71232 pet1242 SECMS
21233 182432 sus g,e
%1234 mé1232 - COA 2,FUN
21235 BR2640Q JMP 8CRAIR

nean12 «RDX 18 sCHANGING SEC3 AFFECTS CRESW AND PQWON,
71236 2456723 SEC3: 3240 ;CHANGE TO 1@72¢2) FOR 1(¢2) SEC WAITING,
21237 gung24 SECMp: 2¢ ;20 MSEC FOR TYPE ROUTINE DATAPOINT DELA
21242 0B2@62 SECMS5: Sp

2802190 LRDX &

21241 nene¢g2 SECS2: 2
21242 26gea4 SECS4: 4
21243 poLeud SECHK: uzan




52
51
52
53

aee7

a1a44
21245
71246
21247
2125
p12s51

21252 n65

n1253
21254
21255
a1256

1257
21260
21261
pleee
21263
ataed
p1265
21266
21267
p1270
21271
a1a272
21273
21274
21275
21276
21277
a13u9
21301
pl3az
7?1393
21304
21335
n13u6
721347
aL3ie
31311

«MAIN

25429
175402
254437
p34440
QU244
2272435
65832
263610
oun41l
272410
151330
151129
g6c21d
172833
142232
f8a492
2e0404
r72433
147415
aunT64
1524349
771232
A7A433
147414
#90776
p2e413
go6aul
pR6R46
206244
7a7167
PR605@
320426
pa24921
2900830
211220
240020
Y 3
peaBan

$PROCEDURE WATT QPERATQOR
sTURNS ON THE FUNCTION INDICATOR FROM ARG,

$WAITS FCR THE OPERATOR TO PRESS BUTTON FROM ARG,
JOR TO PRESS KEY AT TTY
$AND TURNS COFF THE FUNCTION INDICATOR FROM ARG,
JAND WRITES PRQs NAME AT DIS (SEE LABEL?: PROG),
$0R TYPE $ AT TTY

FUNCHANGED ¢
sDESTROYED
JCALL: WATCP
H ARG

XATOP:s LDA
INC
STA
LDA
STA
LDA
00A
WTNOKE  SKPON
JMP
DIA
MCVS
MOVZL
N1OC
ADCZH
ACCZ#
JMP
JMP
WTFUB? DIA
AND#
JMP
4TOK:  SUB
COA
DIA
ANDA
JMP
LOA
CCHAR
colIcL
CDISP
PROG
CHAAT
LDA
JMP
WTORE: @
NLOWLE 11*1p00
AHIGHS 4Qx1027@
NCHU4T 4u
WACSAV: @

ACg
AC1,AC2,AC3,CARRY
1,2,3 s+ FUNCTION MASK FROM ARGUMENT
2,3 5 FOR INDICATORS AND BUTTONS
3,MTORE § SAVE RETURN
3, AHIGH
By WACSAY
Q'WLONL
1,FUN 3 TURM ON INDICATOR ARG
X771
NTFUB
e XTTI
242 ;s ReMOVE P=RIT BY
2r2 s MULTIPLYING WITH 5{2 DEC,
XTTI
302/SNC ¢ IS KEY BETWEEM QR
2,2,S7¢ 3 EQUAL TO LIMITS 7
wTFUB ;s NO
WTCK ¢+ YES
2:,FUB s SENSE BUTTCN ARG
2r1¢SNR 3 I8 ARG PRESSED?
WTNOK : NO = SENSE AGAIN
el
2,FUN  ; YES = TURN CFF INDICATOR ARG
2,FUB s WAIT TILL THE OPERATOR
2r1¢SZR ¢ GFTS HIS DIRTY FINGER
™2 s OFF THE BUTTON
2,xCH4U
s "ACTUAL PROGRAM NAME"
@, KACSAY
AWTORE 3 RETURN

LNW LIMIT CHAR * 2|9
HIGH LIMIT cHAR * 219

s INSERT ACTUAL PROGRAM NAME AFTER A LABEL "PROG:"



34

39
40
41
U2
43
44
4s
46
47
48
4q
52
51
52
53
54
55
56
57
58
59
0P
3R 1
6o
63
64
65

2228

?1312
21313
Aa1314
21315
21316
21317
2132¢
21321
g1322
21323
#1324
21325
m1326
721327
21333
21331
21332
21333
#1334
21335

* 21336

21337
21340
f1341
f1342
P1343
a1344
A1345
21346
21347
91350
31351
21352
71353
e1354
£1355

21356
71357
a136n
71361

gl13e2
1363
21364
21365
711366
21367
71372
21371
1372
a1373
721374
#1376
1376
A1377

2MAIN -

p4NYgst
48451
257451
AS4445
724459
cTa477
132415
n29431
253444
26261
061236
Acuddy
pTau77
132414
fen77e
252435
226436
ad44436
2301436
252433
26643
726240
281513
724425
rY6LS2
na6424
239425
252423
A34414
230421
156645
PBR4AS
p2o4d11
224411
233412
Aua4es

214407
P2A4% Y
pauupy
ge2uny

penenn
nEagny
puaeee
24Ne28
280822
24m437
228574
220029
240423
aergon
277777
277635
nen177
AE€2756

fROUTINE READ SWITCHES,
FSWITCHES ARE REAR TO AC2, AC2 AND AC1 ARE SAVED,

tTHERE WILL BE A PAUSF FOR 3 SEC TO SFE IF MORE SWITCHES

JARE CHANGECD, LAST Sw REG CONTENT IN LSTSW,
$SWITCH SETTINGS ARE REPORTFD AT TTY/LPT,

sCALL
[

XRESW S

ARESHK?

NRESK ¢

BRESK®

RRESW?
SSWRps
S5wRk13
SSwWR2:
LSTSw?
NRZOT?
XSTAC:
S3TAC:
KSTAC:
LALQC:
LAPRG:
BINFI:
BINLAG
XFITY:

CRESW
RETURN

STA
STA
STA
STA
LCA
READS
SuUB#
JMP
STA
CWAIT
SEC3
LDA
READS
SuUB#
JMP
STA
LCA
STA
LpA
STA
CCRLF
CMESS
MSWRG
LDA
cT0cT
JSR
LCA
STA
LDA
LDA
SUBCR
JMP
LCA
lL.oA
LCA
JMP

Y
LCA
LDA
JMP

DO N

BZ20U7
SETAC

2

423

@
77777
77635
177
FITYP

2,S54R2
1,8SuR1
2,5SWR2
2,RRESW
1,LSTSw
2
1,278NR
NRESH
2,LSTSw

1,LSTsw
2

1,2,32ZR
ARESHW
2,L3TSHW
1,8XSTAC
1,SSTAC
2,K3TAC
2,8XSTAC

1o/LSTSW

aWBZQT

2y33TAC
2,8XSTAC
3,RRESHK
2, XSTAC
Z’SpSNR
BRESA

PrSSWRY
1,SSKR
2,LSTSW
8RRESWK

S3wR2
2,554R9
1,5SuR1
B33WR2

JSAVE AC!S

$FOR PRINT INHIRIT RETURN
sSAVE RETURN

sLAST 3w REG

sNEW Sw REG

sCHANGEDR ?

sNO, RETURN

sYEs, SEE IF MORE CHANGE
sAFTER 3 SECONDS

sCHANGED 7
;YES, WAIT MQORE CHANGING
$NQ, CHANGE FINTISHED

iSAVE PRINT INHIBIT SITU

$GET PRINT INKI INITIAL FOR PRINT
$Sk REG WITHOUT FURTHER CALL CRESW

sSWITCHES: XXXXXX

$WAIT LPT,TTC

sRFSTORE PRINT INHIBIT SITU

s IF RRESW IS ALMOST EQUAL
!SETAC TT wAS PRINT INHIBIT
sWHO CALLED, DOM'T RETURN

1BUT REPEAT THE CGUTPUT RQUTINE

sRESTORE AC'S
sNEW SWw POSITICN
sRETURN

sREPEAT CALL CF ROUTINE
sWHTCH WAS INTERRUPTED

s IN PRINT INKIBYT BY CRESuW,
sRETURN TC MAIN PROG CALL,

s JMP NINKWI, ASM VALUE FRPOM SETAC

sLAST LOC IN MEM
;LAST LOC FOR PROGRAM

sFIRST ADDR OF BIMNARY LOQADER IF 32K.

sCONSTANT FOR LAST ADDR IN MEM



-

Hy
45

2229

21409
31444
al4ae2
21403
@atdeas
71495
21426
21407
21410
21411
par412
Zl413
o1414
21415
21416
21417
e142e
p1421
pLae2

pL1aa3-

a1424
21425

) 21426

21427
m1432
21431
pl432
P1433
21434
21435
P1436
P1437

L4440
a1441
a1a42
31443
1444
n1445%
Q1a46
at1a47
PLASe
n1asy
n1452
pLas3
31454
a1485

A1456
81457
21462

SMAIN

2290876
40200
na6456
pB64SY
Q24772
1470029
PU4765
125112
n24764
234764
137429
732525
n21¢00
R41422
166415
nanseq
151439
1754002
200772
126420
a44742
286752
206273

r26044
721472
PQ6049
201472
po4T49
no6E52
206056
P26861
7221236

n06CU6
246044
pe7167
zR6ERAH3
206840
ea7167
226061
2212306
262721
72p0e3
teroe4
p22e24
ne2dal
nou474d

pE3C16
2901787
pe234¢9

sSURRCUTINE TQ RELCAD BCOTSTRAP LOADER AND BINARY | QADER,
;D0 USE IN HEAD OF ANY FROGRAM AS MANY THINGS ARE INITIALIZEC,
JFOR LOADERS INFQ SEE LCARER BELUW,

i
sCALL START

REBINS LDA
STA
JSR
JSR
LDA
ADD
STA
MOVLA
LCA
LDA
AND
LCA
MODATS LDA
STA
SUB#
JMP
INC
INC
JMP
GETYP: SuB
STA
JSR
CRESw
R JSR
cLIsP
MLLeoC
CMESS
MLLCC
LCA
cT0cT
coocT
CWATIT
SEC3
PR coIsp
P MBILO
HE CMESS
%% MBILO
F R CWAIT
R SEC3
coIcL
¢co1isP
PRCG
CCRLF
CMESS
PROG
CWwAIT
SECZ2
CICP
LDA
MOy
JMP
JMP
SW1sa

XPCPT: PRTYP
XMEND: GMEND
XMEXT: TMEND

2,POWZE
2,2
eXMEXT
6XMEND
1,BINLA
241
1,LALOC
1,1,82¢C
1 LAPRG
3,BINFI
1,3
2,BINAD
@,2,2
2,@'3
3,17SNR
GETYP
2s2

3,3
MOBAT
1,1
1sLSTSW
eXFITY

8XPCPT

1eLALCC

2,1
2,3
0,2,S2R
ol

6.+1

IN REBIN AFTER LOADING PROGRAM SELFSTARTING,

;SET RESTART ADDK TO CELL ZERO

+FOR POWER RESTART,

;TRY TO SET MEM EXT FLAG (RC3603 QONLY)
1STNRE MEM END LOC IN HMEND=AC2=XXT76LC
sACL82177

sAC1:=LAST LOC IN MEM=XXT7777

$STARE IT FOR PRINT

sMORE THAN 32K ?

sYES, AC1:=277777, LAST LOC FOR PRQG
sNO, LAST LOC IN FIRST 32K

sAC3:=FIRST ADDR LOADER

sACP:=ADDR OF BIN DATA

sMOVE DATA
sLAST DATA 7
s YES

;NEXT DATA ADDR

$SET LAST SW REG TO ALL ZERC
sFIND CPU TYPE

sCUTPUT OF SWITCH SETTINGS
sPRINT CPU TYPE

;g15><12>LAST LocY, Xx7777

sWATT 3 SEC TC READ MESS, DON'T
;USF CDATT AS SW AREN'T SET,

;<15><12>BINARY LOADER 0K

sACTUAL PROGRAM NAME

;TRY TO SET MEM EXT FLAG (RE3683 ONLY)
SCELL 3 = @ FOR HALT

sCELL 3 = 1 FCR

;SELFSTART ADDR 4

sCHNOSE YOUR OWN START ADDR,

sNGAMAL HALT, BUT IF NQ SWITCH PANEL ?



i

01
g2
B3
1]

@5
6

©03

09
12

- st
[V IRV I

14
15

16
17

kY

pl4de6}
21462
21463
21464
A1465
21466
atue7
21472
91471

g1472
21473
21474
21475
21476
21477
215082

a1s5a1
2152
21593
Als5v4
21585
21546
g1s5a7
a1517
a1s511
p1si2

71513
p1514
21515
21516
21517
a152¢

21521
21522
21523
21524
21525
21526

21527
21530
21531
21532
21533
21534
21535
11536
ci537

sMAIN

23r@a1

n46117
240504
B44516
243442
252516
Q44524
220117
243106
PuUEY

2400229

785815
240514
252123
246049
241517
220456
Bupead

785¢1%
A44522
24A516
254522
7646849
24517
P42524
720122
245517
Z2ongan

253523
752111
244103
251525
229672
eerRoY

251440
f49524
#5212
a42101
251124
fuoee

244515
P42523
aaas22
ga6102
223129
n44524
244515
243516
QoueR

MELQC:

MLLOC:

MBILO:

MSWRG:

MSAMS?

UNTIMS

fTXTM

;RDOS TEXT PACKING MODE

«TXT ILOARING UNIT QFF| ;"LOADING UNIT OFF"

«TXTM 2

«TXT 1<15><12>L AST L0OC,

sNORMAL TEXT PACKING MODE

} $"<18><{2>LAST LOC,

«TXT 1<15><12>BINARY LOADER CK|

$"<155<12>BINARY LOADER

«TXT

« TXT

«TXT

'SwITCHES: !

! STARTADDR!

{MISERABLE TIMTNG!

OK"

SMSWITCHES: ™

t" STARTADDRM

s"MISERABLE TIMING?®

L]




8031

nis4e

21541
21542
01543
21544
21545
B1546
21547

21550
21551
21552
21553
g1554
w1555
A1556
21557

» 31562

21561
21562
21563
a1564
a1565
71566
21567
f157a

1571
a1572
01573
21574
#1575
21576
n1577
aleue
A1601
flee?

n169d3
21624

- P1665

21606

. 21607

21612

¢ MAIN

P@1541

254425
pu4a4g6
17132¢
neL4Qy
173329
143220
@a2417

nsuuy7
n36417
175123
rEQ4a6
pe3e6le
pag?77
p74412
pemyt2
pue4a7

n63610
288777
274410
2601183
2u24a2
g dalc)
200229
ol AR

125224
PLUER!
1012024
200461
230505
262677
151113
291620
763877
p0A777

Aa4745
a20424
116424
280775
aueuar
220377

;RINARY LCADER TS

fERRQRHALT XX77%2 FOR OVERWRITE LOADER OR CHECKSUM ERROR,

FREADYHALT XX7676 IF LOADED PROG ISN'T SELFSTARTING,

JERRORBLOCK=IGNCRE BLOCK

tREPEAT BLOCK=MULTIPLE DATA BLOCK
sCOUNT=WCRD COUNT IN RLOCK

BINAD: L+t

sADDR OF BIN LOADER DATA

s SUBROUTINE TO BUILD A WORD IN AC2

BUILD: §8TA
JSR
" MOVS

JSR
ARDS

ADD

JMP

3, TEMPY
GTCHR
32
GTCHR
3,2

22
eTEMPY

JREAD A BYTE INTO AC3
s IF SWITCHE@=Q USE TELETYPE ELSE USE PTR

GTCHR: STA
LDA
MOVL
JNP
SKPON
JVP
DIA
NTOS
JMP

GTTTIs SKPDN
JMP
‘CTIA
NIGS
JMP
TEMP1Y ¢
TEMP2: @
SAVE: 2

sTEST BLCCK TVYPE

BTEST: MOVZR
JMP
MOV
JVP
L.CA
ICRST
MCVYL#
JMP
HALT
JMP

7 IGNORE BLOCK

IGNCR: JSR
LDA
SuB
JMP
JVP

BC377: 377

3,TEMP2
3,5AVE
3,3,SNC
GTTTI
PTR

1
3,PTR
PTR
eTEMP2

TT1
o1
3,771
TT!I
eTEMP2

1r1+SZR
IGNOR
B,2,SZR
CHKER
2,ACDRS

2,2,5NC
2,2

=1

GYCHR
2,BC377
2r3+SZR
IGNOR
BLQCK

sSAVE RETURN

sGET FIRST BYTE
sPUT INTO LM QF AC2
;GET NEXT BYTE
;FORM WORD IN AC2
1ADn INTO CHECKSUM
;AND RETURN

$SAVE RETURN
$sTEST WHICH CEVICE

I RARB)
sPTR

sREAD AND START

s AND RETURN

sREAD AND START

$AND RETURN

515START RLOCK (LEND XX)
sNO, IGNORE BLOCK

s TEST THE CHECKSUM
sERRQR

1GET ADDR

;100 A RESET

s TEST BIT 2

¢+ 2=8TART PROGRAM

s 1=HALT

sCON'T PROCEED

tREAD UMTIL AN ALL
sONFS BYTE 18 SEEN
$ IGNORING ERRNK MESS

;0K, Gg INTO BLACK MpDE




oy

64
65
66
67

gose

71611
21612
#1613
fle14
21615

glele
gle17
21629
glh21
p1roea2
g1623
alreaa
g16e5
gieae
21627
21632
21631
21632

71633
216314
21635
21636
21637

21642

ale41
21642
P1643
nle44
21645
21646
Bl647
91650
ples
91652
21653
21654
71655
gle56
21657
2166¢
al661

2 1662

21663
pLoe64
01665
Bl1666
31667
1672
21071
#1672
21673
a3le74
21675
a1676
N1677
a1700
2171
ai7a2
21743

«MAIN

p62677
pead477
249755
pen112
peatle

204732
171325
200776
Aeu727
173300
141229
16450922
Ag4714
250454
CgdT1I2
125113
Ave742
P44427

n30734
n34423
172409
e34444
136499
172623
ngad1y
p3pdie6
1472833
219415
147022
125113
Abder2
252432
fIN43Y
u12427
URTT3
1018¢4
263277
panTdd
peagey
peag2a
260229

126449
763612
200777
nen4ale
nént12
1271648
1271280
147¢¢3
73771
PA1429
nentie
pau76s
p444a2
PYuTE3
cacged
BnANE2Y
ruvngad
nenTae

;START OF PROGRAM BINARY LOADER TS

START:

I0RST
REACS
STA

NICS TTI
NICS PTR

FREAD IN A BLCCK

sRESET .

2 sREAD THE SWITCH REGISTER
2,SAVE  jAND SAVE IT FOR GTCHR
s START BOTH READERS

3L0CK: JSR GTCHR sGET A RYTE

MOVS 3,2¢SMR JAND TEST FOR NUL

JMP BLOCK ;YES, KEEP REAQDING

JSR GTCHR 30K, GET NEXT BYTE

ADDS 3,2 ;AND FORM COUNT, AC2:sR QF WORDS

MCV 2,2 $SET CRECKSUM, ACA:=CHECKSUM TILL NOW

MOV 2,1 1SET COUNTER

JSR 8YILD $sGET ACDRESS

STA 2,ADDRS

JSR sUILD 3ADD IN THE CHECKSUM FROM TAPE

MOVLR 1,1,SNC ;TEST BLOCK TYPE

JMP BTEST  ;NOT A DATABLOCK

STA 1,CO0UNT $STORE WwWQRD CQUNT
JREAD IN THE CATA BLOCK . ‘
DATA: LDA 2,TEMP2 ;LAST STA IN TEMP2 WAS JSR RETURN

1CA 3,0IFF 3ADDR 4 CELLS AFTER PRUOGRAM START:

sug 3,2 sAC2:=FIRST ARDR IN LDADER

LDA 3,ADDRS :ADNDR IN WHICK TO STORE

SuB 1,3 $ADN MNEG WC TO ChHECK SPACE

ACCZ 3,2/SNC 3;FOR WHOLF RLOCK

JMP CHKER s1NO, HALT THE LOADER

LCA 2,8C22 ;IF WC > 2@ (OCTAL, NEG)

ADDZ#% 2,1,5NC :IT Is A REPEAT RLOCK

Is5¢ CAUNT sWHFRE WC IS ONE LESS THAM COUNT

ADDZ 2,1,82C ;IF REPEAT BLCCK SKIP NEXT TO READ DATA
STORE: MOVL# 1/1,8NC 3DOM'T READ IN NEW DATA IF REPEAT BLOCK

JSR BUILD

STA 2,8ADDRS

182 ANCRS :NEXT ADDR

I1sZ COUNT s TEST COUNT

JMP STGRE sMORE DATA

MOV 2,0,SZR ;TEST CHECKSUM
CHKER: pmALT tERRCGR IN CHECKSUM, AC@=VALUE

JMP BLOCK 10K,GET NEXT BLOCK )
DIFF: 4 : .
BC23: 7 sREPEAT BLOCKS HAVE WD>22
CauUNT: ¢
7BOOTSTRAP [LCADER TS FOR PTR: ENTER AT RSTRP
GET: SUBC 1,1

SKPDN 12 518 FOR TTI

JMP ol

DIA 2,12 $19 FOR TTI

NIOS 12 116 FOR 771

ADDL 1,1

ADDL 1,1

ADD 2,1,5MC

JMP GET+1

Jrp 2,3
BSTRP: NIOS 12 1@ FOR TTI

JSR GET

STA 1,.42

JSK GFT

2

2 ;FOR BOOTSTRAP
ADDRS: ¢ '
BEND: JMP START 1START OF BINARY LOADER



54

2233

21704
21745
21706
a17e7
21710~
21711
pi712
P1713
21714
21715
21716
21717
21720
21721
p1722
21723
1724
21725
21726

91727
01730
217314
21732
21733
nL734
21735
a1736
#1737
n1742
21741
71742
21743
P1744
21745
21746
a1747

) 31759

81751
n1752
A1753
21754
21755
21756
a17s7

3 2176¢

B1761
pL762
21763
71764
21765
p1766
21767
21770

MAIN

210022
2140029
nRu200
AS4451
a3p77%

@20773

935222
751202
725900
146404
Ae74a5
255000
113020
151¢13
200779
224763
132420
853274
262432

nS4434
244431
n30431
£52433
232439
n52432
23n427
752431
252431
pU6EUb
R66C43
@24417
152522
146420
AL6ES6
fL6Es2
PUbBL4
801521
ne6a49
ee1521
226873
AN6R4Y
@e4743
n62677
pua4al
2e2¢ad
feneEaad
PB175@
2en454
Qeresa
200441
P0QR445
2@1125
ze1147

DMEND ¢
EMEND:®
FMEND S
GMEND ¢

AMEND ¢

JMEND S

BMEND ¢

XSAMS:

RSAMS s
SSAMS:
CXLPT:
CXTTQ:
CDIS:

XXLPT:
XXTTOS
XFDIS:
XSDIS:

;FIND THE TOP OF MEMQORY (4K SEGMENTS)
sSTCRE MIGHEST USEABLE ADBRESS 1IN
PRCTECTING THE BIN LGADER,

;THE CONTENTS IMN MEMORY ARE LEFT UNCHANGED.,

$PHMEND,

3
sCALL
H
129¢@
14922
epu2e2
STA
LDA
LOA
LDA
STA
LDA
suB
JMP
STA
ADDZ
MOVH
JMP
LDA
su8
STA
JMP

JSR
RETURN

3,RSANMS
2,EMEND
2,CMEND
3,2'2
2212
1,2,2
2,1¢SZR
BMEND
3,8,2
2,2
2r2¢SNC
AMEND

{1 ,FMEND
1s2
SeHMEND
8RSAMS

GMEND

;UK CONSTANT
16K+l ADOR
;2K+LOADER CONSTANT

;PASS 1 AND 2K SEGMENTS

$SAVE LOC CONTENT

;STORE INTO UPPER

;GET IT BACK

;RESTORE LOC CONTENT

$CHECK LAST 64K/32K WITH L=SHIFT
sWENT TOO FAR

sPROTECT LOADERS
;SET END MEM

sROUTINE TQ PRINT WHICH STARTADDR SA 0F MORE
$1S USED, INPUT:

JCALL
H

STA
STA
LOA
STA
LDA
STA
LDA
STA
STA
crick
CCRLF
LDA
SUBZL
suB
coocT
cToCT
COISP
MSAMS
CMESS
MSANS
CRES
CMESS
MCRLF
ICKST
JMP

¢

]
1902,
320,
4e.
XLPTT
X1107
FOIST
SOIST

CSAMS
RETURN
3,RS5AMS
1»SSAMS
2)CXLPT
2,8XXLPTY
2+:CXTTO
2,eXXTTC
2,C0IS8
2,8XFBIS
2r8XSDIS

1,SSAMS
2,2
2

¢R8AMS

SA IN ACY,

$SET OUTPUT DEVICE ROUTINES
3T0 WAIT . FCR ONLINE DEVICES. -

sAC2e=1
$SURTRACT 1 FROM JSR ADDR

sPRINT SA

s XXXXXX STARTADDR
;ONLY FOR PRINT SWITCH SETTINGS IF NEW
sPRINT CR,LF WITH MESS TO WAIT
;FOR NEVICE READY BEFORE IO0RST

sTIMEQUT CONSTANTS FQR
sQUTPUT DEVICES



A0234

peean
n2001
p2npe
penel
aeauy
22095
22906
pege7
penle
pentt
acezi2
Aen1l
22214
aee1s
#2016
geel7
peree
geael
p2re2
p2223
paau
paeaes
[Py
aceer
nep3n
nee3l
g2e32
22233
2734
p2e3%s
22236
p2237
0240
2041
a2eag
a2e43
A2044
paunas
20406
neR47
g2usa
a2e51
a2ese
n2as3
peesy
22055
na2ess

s 02857

peroa
weeel
nege?
A29e3
pneeen
22265
gaees
Peee7
paare

+MAIN

aez2eqad
200819

peageé
2ene26
auegeas
pRovas
aeaege
22826
z2eae26
pdreee
7282¢06
pe4429
P05200
gonegne
PY6RAY
10640%
AY2vae6
egaeeo
peaage
2erane
QULeo
guaeee
AL0R26
pogeas
pe2e2s
Qereee
A0e2026
neovese
gupege
aggeae
aonegas
neAdR6
peneas
Auevee
117494
220408
721229
121429
p22¢9Q
1224292
123899
723409
2248248
124402
125822
225429
126009
226420
#2708
127429
230de2
130422
131¢29
731429
132¢29
2324029
233408
1334324
13469¢

«LOC
2 ROX

TABLE?®

» TXTE?
<E><P>
<H><P>
<H><P>
<hH><P>
<6><Q@>
<6><P>
<6><@>
<H><P>
<H><@>
<A><ii>»
<2><i2>
<6E><P>
<A><¢ 14>
<2><15>»
<hH>D<CP>
<4><P>
<H><P>
<H> P>
<h4><P>
<H><P>
<4><@>
<AL
<6><@>
<h><E>
<hADCL>
<A><E>
KA>DCE>
<4><E>
<H>KE>
<hA><P>
<ADCE>
<AD P>
<2><37>
<A>UL>
<2><4p>
<A><43>
<A><4U>
<A><45>
<A><4bH>
<P><47>
<A><50>
<2><51>
<2><52>
LA><H3>
<@><54>
<2»><55>
<E><HH>
<@><57>
<2><60>
<2><H1>
<A>Kh2>
<Z><63>
<P2><HU>
<2><65>
<2><H66>
<P><hHT>
<A><T7 %>

sTABLE TQ BE CHANGER TQ CORRECT PRINTER A PHABET,

20ee
8



o4

¥a35s
22871
peaere
22073
@274
82075
22876
22277
gatve
22141
pai@2
22183
ac1e4
aa14s
gelee
@2197
22119
a211
fat1e2

;02113

22114
22115
p2116
22117
nat2e
22121
pa122
22123
p2i24
22125
g2126
B2127
22130
22131
82132
22133
22134
22135
22136
p2137
p2142
32141
22142
02143
p2144
22145
22146
B2147
221580
#2151
92152
p2153
02154
22155
22156
72157
c2160

L pa1o1

galeg
22163
a2164
22165
221646
galer
gaLve

JMAIN
234470
035000
135400
$36800
136409
137220
037402
140620
249402
241002
141402
0u20¢90
142400
143009
743400
Puuege
146400
145022
04540
146202
D464DD
n47000
147408
25080
150429
151090
251400
152002
p52409
753062
1534209
154820
254499
755209
155409
P56072

156409

1572029
2574@9
6Ly
zdn4oa
p41end
141489
242¢79
142429
1434029
243424
pL44922
144429
145¢022
P45422
1462208
246429
Q47480
14749¢
p528ed
15724092
15194029
051439
152422
252409
25380249
153420
154929

<0><71>

<2><72>

<3><73>

<2><T74U>

<2>»<75>

<2><476>

<A><77>

<2><198>»
<2><131>»
<2><122>
<@2><123>»
<2><124>
<2><1425>
<2><1 26>
<A><LAT>
<3><112>
<2><iii>
<@A><ii2>
<2><{13>
<2><114>
<?2><11%>
<A><116>
<3><117>
<A><122>
<A><121>
<A><122>
<2><123>
<2><124>
<A><125>
<2><126>
<2><127>
<2><13E>
<2><131>
<A><132>
<2><133>
<2><134>
<2><135>
<i2><136>
<2><{37>
<02><ty>

<A><101>
<A><i02>
<2><133>
<2><L4>
<2><125>
<a><jdé>
<2><137>
<2><11¢>
<2><111>
<3><i1é>»
<2><113>
<A><114>
<2><115>
<A><116>
<2><117>
<A><122>
<A><121>
<2><122>
<2><123>
<0><124>
<72A><125>
<2><i26>
<A><127>
<2><132>



2236
22171
@2172
22173
22174
22175
22176
22177
pa22ee

neaat
ac2d2
p22u3
ge2u4
da285
ge2aé
A2247
peaia

? pedtd

a2212
n2213
necld
32215
faa1é
22217
geaan
peeat
peze2

naael
az2224
n22as
aeaae
gez2e7

p223g

2231

a223e
nea23l
223y
72235
peale
p2237
geaun
peedl
peaug
fa2243
gaaau

» Pa24s

a224e
Q2247
a22as¢
neasy
peas2
22253
a2254

A225%
peasb
22257

«MATIN
254429
255a2¢
142223
1214292
156408
pud4ny
220226
puA2Q4d
ganeia

fdeanl

pa2423
206777
282260
P@6777
gaR265
236777
2452141
Pd6777
2485127
Q86777
pe7125
Qe6777
287117
036777
2a7131
aveT77
agp2314
226777

a57114
e2a1a4
240524
2646122
247135

n54415
2344147
157229
n314¢9
N24413
34411
a21223
nyg1429
166415
Q82494
151422
175422
nanT72
poceng
ge24na
222223
742259
av36%56
144g57
pade69
PYLd6t

239804
ne2ea4
703201

<3><{31>
<2A><132>
<P><1 12>
<A>K43>
<2>< 135>
<A><{1>
<E><P>T

«RDX 8

LOC 2292

MLPTT

MOPTE:

MORER ¢

MOPTR:
MOFID:
MCLAD?
MOGTT:

ALPTT:
ULPTT?
LLPTT:

1

SAPTH
JSR
SAMEX
JSR
SAMNM
JSR
EXMEM
JSR
CPMEM
JSR
TROKA
JSR
TROLC
JSR
TRORE
JSR
LOADB
JSR

»TXT LLPT TABLE!

$START ADDR FOR "HELP" PROGRAMS

8,=1
8,=1

8,=1

$sSTART MOVE PRINTER TABLE

$START SET TC 64K MODE, MEM SIZE ?
sSTART SET TC 32K MADE, MEM SIZE 7

s START EXAMINE MEMQRY

sSTART DEPOSIT MEMORY

$START TRGURBLE BREAKPOINT HALT

s START TROUBLE RBREAXPOINT LOOP REPORT
$START TROUBLE RREAKPOINT RESET

sSTART BINARY LOADER, READ FROM PTR/TTI

$"LPT TaABLE"

$ROUTINE TC MNVE PRINTER TABLE.

JINPUT:
sCALL:

STA
LDA
ADD
LCA
LCA
LCA
LOA
STA
sug=
JMP
ING
INC
JMP
e
2227
2200

PTARY
PTARZ
FTARS
PTAB4

4
4
1

TABLE #
J3R

3,MCPTR
3,M0GTT
2,3
2,8,3
1,MOLAD
3,M0FID
2,2,2
ﬁ'213
3,1/8NR
aMCPTR
2s2

3,3
MAOREP

IN sC2
MOPTB

;SAVE RETIRE

sADDR OF POINTER
sAC3:=TABLE ENTRY
sAC2:=ANDPR OF TABLE, START
+LAST STORE ADDR

sFIRST STCRE ADNR

sMOVE CHAR
sLAST CHAR 2
;YES, RETIRE

sNEXT CHAR ADCR

JREPEAT MCVE CHAR

sRETURN ADDR

$FIRST STORE ADDR

;LAST STORE ARDR

$GET TARLE ADRR

sASCII TARLE ADNR

;RC STANDARD 71/78 START
7RC STANDARD 71/78 START ¢
iPLY TYPE 72 TARLE ADDR

sSUGGESTED ANSWER TABLE #
sUPPER LIMIT
tLOWER LIMIT




55

53
54
55
56
57
58
59
ep
61
02
63
Y
65
06
67

2037

72269
pa261
gaaee
Pc263
a2264

' 22265

22266
pe2e7
wearn
B2’y
az27e
92273

#2274
22275
pe27é
02277
2c320
92301
ne3u2
a23u3
pa3ad
P2385
a2306
ne3g7
pe3ta
P23l
72312
22313

22314
22318
a2316
22317
22322
ae3al
pesaz
n2323
P2324
Be3as
pelae
32327
22332
22331
22332
#2333
22334
22335
22336
22337

o MAIN

145022
ag6e72
p24456
agadLy
151213

165229
pvag72
n244de4
A46423
262677
aga4n2
151113

nesd16
2060244
nai147e
A0HY40
ag1472
223374

Q26427
18729

N26356
ageyse
206047
Ad2401
204740
281376
neL197
2917214

165002
236872
224758
246774
po2677
246771
2267617
147929
N364412
137422
n32411
7212043
au1L429
166415
Bd14724¢
151400
175402
@anT72
201375
81542

SAMEX

MCMEX 3

SAMNM1

MCMNM:

SAMMS 3

SAMCO3
IMEND:
MIMEX S

LoADB?

LOADR?

LOADF:
LOADAR

sPROGRAMS TO SET MAXY MEMORY LOCATION, THEY WILL SET
$MAX MEM LOC IN HMEND BOTHM FQOR 32K AND &4K MAX MQODE,
$BUT 64K MAX (MEMORY EXTENSION) MODFE WILL BE RESET
$AFTER EACH IORST, THEREFORE IF THE PROGRAMS SHOULD
JUSE THIS MODE IT SHOULD BE MADE TO CHECK HMEND 10 SEE
sIF IT 1S BIGGER THAN 32K, IF S0 YOU SHOULD FIRE THE
sDICP 2,1 COMMAND BFFORE USING MEMORY LOC BEYONE 32 K,

$PRCGRAM TC SET MAX MEM LOC TC 64K WORDS MODE,

MOV 3,1

CSAMS sSTART ADRNR MESSAGE

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

MOVH 2,2¢3NC
$tPROGRAM TC SET MAX MEM LoC To 32K WpRDS MQDE,

MCy 3,1

CSAMS sSTART ADDR MESSAGE

LCA 1,MCMNM

STA 1,8MIMEX

ICRST sRESET MEM EXT FLAG (RC3623 ONLY)
JMP SAMMS

MCVLER 2,2¢SNC

JSR BIMEND 3 ACP2=HMEND=XXx7608
CDISP

uLLeod

CMESS

MLLGCC $1<15><12>LAST LOC, XX7777
LCA By HMEND

LoA 1,83AMcC Ap1:=2177

ADRD 2,1

cpocT

CTOCT

CCATT

JMP 8,41 sPROGRAM FINISHED
SwIsa ;RESTART MAIN PROGRAM,
BINLA

GMEND

JMEND

$ROUTINE RESTCRE BIMARY LCADER AND
?START LOADING PTR/TTI NEPENDING ON SWITCH g,

MoV 3,1

CSAMS sSTART- ADDR MESSAGE

LOA 1, MCMNM

STA 1,8MIMEX sMAX 32K MODE

ICRST SRESET MEM EXT FLAG

JSR - AIMEND AC2SHMEND=@X76nQ

LA 1,8SAMCC 3AC18=177

ADD 2,1 sLAST LOC = 2x7777

LDA 3,6 ,0ADF sFYIRST ADDR LQADER

AND 1,3 sIN THIS MEM

LDA 2,eLL0ADA 3ADDR OF BINARY DATA

LCA 2r212 :

STA 2,28,3 3MOVE DATA

sug# 3,1,SNR 3LAST DATA ?

JMP 2,3 sYES, START BINARY |,0ADER
INC 2re

INC 3,3 s NEXT DATA ADCR

JMP LOADR

BINFI sFIRST ADDR BIN LOARER (32K)

BINAD $ADDR POINTER TO BIM DATA



! | BR3B GMAIN "

B1

f2 sROUTINE TC CHECK FOR MORE THAN 32K WORDS MEMORY,

03 $CMEMCRY EXTEND OPTION), o
94

95 22342 754435 TMEND: STA 3)RMEAND

86 22341 262677 ICRST sRESET MEM EXT FLAG

B7 Q2342 ¢62721 CICP 21 sTRY TO SET MEM EXT FLAG (RC3603 ONLY),
n8 22343 n3nd3} LCA 2,CMEND sDON'T USE SKPDM 1 TO CHECK FLAG

B9 22344 234433 LDA 3,PMEND 3AS NOT IMPLEMENTED IN ALL CPU?'S

10 22345 p21240 LDA 2,2,2  3SAVE LOWER LGC CONTENT

11 22346 z24m432 §TA 2yGHEND

12 Q2347 n51¢29 STA 2,2 :STORE LOWER ADNR

13 32354 p2es4p0 LCA 1+2,3 $SAVE UPPER L0C CONTENT

14 22351 44439 STA 1,SMEND

15 92352 @55422 STA 3,2,3 $+STORE UPPER ADDR

16 92353 214729 LCA 2,2,3 sGET IT BACK

17 22354 {16414 SuB# 2,3,8ZR

18 72355 @02411 JMP UMEND ;NOT MORE THAN 32K RUT MEM EXT CPTION
19 22356 2258¢@ LA 1,2,2 sMORE THAN 32K pR NOT MEM EXT QPTION
27 22357 132415 SuB# 1,2,8NR ;UPPER STOREC INMN LOWER (15 RIT ADDR) 7
21 92360 nNaR4Re6 JMP UMEND sNO, MEM EXT CPTION

22 @236l m2my17 LDA 2,GMEND 3YES, NOT MEM EXT OPTIQNM, MAX 32K

23 22362 2410229 STA Be2,2 sRESTORE LOWER LOC CONTENT

24 22363 024712 LDA 1, MCMNM 3SET 32K MAX .
25 22364 746727 STA 1,81IMEX

26 22365 022419 JMP BRMENDE  ;EXTIT

27 22366 p2m412 UMENDY LDA 2,GMEND

28 92367 gd1dnd STA 2,e,2 s$RESTORE LOWER LLOC CONTENT

29 22372 224411 LDA 1+, SMEND

30 22371 245404 STA 1,2,3 $RESTORE UPPER LOC CONTENT

31 02372 232672 LCA 2,MCMEX 3;SET 64K MAY

32 92373 QSE?E@ STA z'ngyEX

33 02374 o249y JMP 8IVENE  EXIT

34 22375 r@neaQ RMENDS ¢ $RETURN ARDR

35 22376 py2402 OMEND:  VYMEAD sLOWER ADRK -
36 02377 122422 PMEND! GYMEND JUPPER ADRR 16 BIT, NOT INDIRECT

37 22400 220829 QAMENp:T @ 1SAVE LOWER CONTENT

3R Q2421 Q@223 SMEND: 2 s SAVE UPPER CONTENT

39 2442 PQng2d VMEND: ¢ s WORK CELL LCWER ADRR

4¢

41 sPROGRAM TC GET NEW PRINTER TABLE

42

43 Q2483 165812 SAPTB: MOV 3,1

44 p24@4 geedle - CSAMS $START ADDR MESSAGE
45 22425 06271 RLPTT: CGUES ‘
46 p2496 @a2223 MLPTTY sLPT TABLE

47 M2447 942223 MLPTT

48 2419 ap2255 ALPTT ;SUGGESTED ANSWER

49 22411 pubes3 CTDEC -

5¢ 22412 246857 CCDEC

51 22413 poelns CGTRC sREAD ANSWER

52 92414 pundge JMP .2 tSUGGESTED ACCLEPTED
53 R2415 apaT72 JMP RLFTT $ERROR RETURN

54 2416 032875 LDA 2+CIGIN 3ANSWER INPUT'ED

55 $R2417 A24637 LCA 1,ULPTT ;UPPER LIMIT

56 02420 rp2n637 LA B,LLPTT ;LOXER LIMIT

57 2421 132433 ARCZR 1,2¢3NC

58 Q2422 142032 ADCZ# 2,2,82C ;ACP=<ACZ2=<ACY ?

59 g2423 poaTee JMP RLFTT sOUTSIDE LIMITS

6p Q2424 204644 JSK MOFTB ;s INPUT ACCEPTED, MOVE TABLE
b1 22425 ga2421 JMP L e 41 sPRAGRAM FINISHED

62 62426 QUUTUY SwISA sRESTART MAIN PROGRAM
63

64

605 s TAPE

c
o
Lh®

67 +EOT



1205

14

#a39

72427
22432
42431
32432
22433
N34
12135
42436
A2437
Add4n
22441
242
A2H43
penay
peuus

2 paa46

22447

peusa
B2451
pae4s2
22453
pens4
A2458
02456
Q2us7
neAen
22461
a2he62
nenel
Aehen
p2465
a2b66
Bene7
22470
22471

P gedT2

22473
n2uTH
22475

a2476

+MAIN

254415
213445
233422
P3Ad{d
232444
235537
13749
231439
251437
AiLd4306
auaTry
pidqad
nanT74d
pl24ai
pgRea
nQA223

PO24590
209212
ei7s
neaget
2972341
A6NS567
2Qa%a5
¢uns3e
2006249
2Y0dal
onadal
pep20d
Aun3le
paneat
Aun6a1
neatesd
qoneed
gensae
280531
2ur334
Aepd463
ee7314
2uns18
féouel
PeRg1d
puaeRd

s TAPE 38

(Valrs

NWATIT2

WARET?
AIRET:

KINDIG

KCPa:
ACP13
KCP2:
KCP3:
KCP43
KCPS:
KCP6:
KCP73
KCP1g?
KCP11ls
KCP12s
KCP133
KCP141
KCP15:
KCP163
KCP172
KCP2e:
KCP21:
KCPe2a:
KCP23:
KCP24:3
KCP25:

KINC?

$0ELAY SURROUTINE

$ARGUMENT FOLLOWING CALL IS ADDRESS
$0F CELAY CONSTANT,

sCELAY IN INCREMENTS OF 1 MSEC

$AC2 & 3 ARE USED, CEFINE WAIT, ARG
H

1CALL CWATT

H ARG

; -

374 JoAARET 195408 RETHRN

132 NARZT $IA33 A

’..L}A &9"‘5'3 ;f.i:;‘c!'* ARY

3TA 2,MIRET $8TART ARG

LoA F,4TNND s FETCH RV Y ADNRESS -
-3 3, 3A2700 SFETS SPUND

Ala 2,3 FRUMRTE KADDRESS

LNA 2rids3 sFETCH CPU CONSTANT

STaA 2,KINC  38TNRE IT FOR [NC OQF { MSEC

LsZ KINC X USEC LOOP

J¥p a1 3 X USEC

£se WIRET sNO, OF M3 STILL TO WAIT

JMP NWAIT sCOUNT ARG NQT ENDED

JMP @WARET ;COUNT ARG ENDED, RETURN

¢

Z

Wt s ADPRESS NF KAOVA

«ROX 12

125 sNOVA

1 H

225 s127¢

375 s SUPER

325 s SUPER SC/83¢g

350 ;8Q7/NQVA 2=16K

429 sNOVA 2=8K

1 sCONSTANTS ABOVE ARE FOR GUESSELD CPU TYP
1 sCONSTANTS RELOW ARE EXACTLY.

128 sNOVA 7.8 USEC

éze r12n7e 4,5 USEC

385 18an 2,6 USEC

385 :SUPER 2,6 USEC

Szu ;SUPER SC 2,2 USEC

470 tNOVA2/BK 2,5 1ISEC

322 sNOvA2/16K 3,1 USEC

345 sRC36A3/RC3629 2,92 USEC
220 sRC36M3/RC36Q9/BREAK ON 4,55 USEC
327 sRC36Q3/RC3628 3,26 USEC
ced $RC36Q23/RC36B8/RREAK ON 4,92 USEC
313 sNOVAZ/DATARAM 9§67 M3EC 3,87 USEC
1 sFOR TROUBLE, PUT HERE RELEVANT VALUE,
LROX 8



gr4qa

L
Aeseq
@esay
aese2
p2523

y BeSed

pesas
02596
7es547
pesie

2 22511

aes12
P2513
p2s14
2es1s
22516
22517
n252¢

1 A2521

@2522

22523
2524

P2525
22526
a2s27
nesia
n2531
pe532
92533
22534
?2535
p2536
22537
225442
22541
de5H2
A2543
¥as4d

P RaS45

22546
2es547
p2s55e
72551
©2as552

s MAIN

p25402
12561%
125498
r21401
gLpaye
126400
P2n417
P32465
113208
$21209
PURL12
n29411
2eoL24
peaan2
P21493
161424
PRATTY
125424
RBa771
701402

200220
732529
avaete
177677
177777
177552
177472
177437
177436
177324
177777
177777
177676
177552
177371
177524
177427
177343
177422
177371
177565
177416
177571
177371
177777
pgoagla

RTIME:

STINC:
STSKP:

CPUINC

cPuzg:

CPUM:
CPUL:

cPyz:

CPU3:

CPU4:

CrPUS:

CPuU6b:

CPUT:

CPute:
CPU1L:
CPUL2:
CPU13:
CPyt4:
CPU1IS:
CPUtL6?
CPULTS
CPuU2¢:
cPuRt:
crPu22:
CPU23:
chRy24:
CPUZ2S:

tPRCCEDURE TIMER ON SkP

:QALL:

H

- =y

LDA
MOVE
INC
LCA
STA
NEG
LCA
LOA
ACD
LCA
STA
LDA

Jup
JMP
INC
JMP
INC
JMpP
JMP

otl

«RDX 18

LI
-1

=152

“2y?
=225
=252
=332
=1
-1
wbb
=152
=263
LRE-T:!
=233
w285
=263
=139
=242
=135
=263
=1

JRDX

MSEC (>2) To WAIT MAX FOR
INSTR,

TIME QUT RETURN

NORMAL RETURN

1AC1:sTIME

s IF TIME = ZERO
:GIVE IT A CHANGE
$ACP = INSTR

sSTORE INSTR
1AC1{1==TIME

$sFETCH CPUQ@=ARDR,
sFETCH CPUNO
sCOMPUTE CPU=ADDR,
sFETCH CPU=CCNSTANT

2,CPUINC:STORE IT FOR INC QF (M3
2,CPUINC:# OF LOOPS FCR 1 MSEC

3 X USEC (SKP INSTR,)
X USEC
NORMAL RETURN
X USEC
X USEC
COUNT # OF MSEC
MORE MSEC
TIME QUT RETURN, AC@3AC1=g

. % We %e B Ve we

sADRR, OF CPUC
INOVA

1127@

s SUPER

s SUPER SC/83¢
:820/NOVA 2-16K
sNOVA 2=8K

sNOVA 15,2 USEC
1120¢ 4,6 USEC
;800 3,8 USFC
$SUPER 5,3 LSEC

sSUPER SC 4,3 USEC
sNOva2/8K 3,5 USEC
tNOVA2/16K 4,2 USEC

JRC3623/RC 36129 3,80
sRC36QP3/RC3689/RREAK ON 7,22
;RC3623/RC3608 4,14

$RC3623/RC36¢8/3REAK ON 7,47
sNOVA2/DATARAM 920 NSEC 3,807

;FOR TROURLE, PUT HMERE RELEVANT VALUE,

USEC
USEC
USEC
USEC
USEC




gegl

02553
02554
02555
02556
22557
02560
pasel
02562
22563
02564
02565
22566
82567

0257¢
1es71
pes7e
22573

L 22574

2575
gas76
22577
aactue

? ©826d!

g26ye2
n2643
r2604
12645
22606
p26u?
pa61?
22611
geé12

2613

2264
722615
eeelh
a2617
ple2e
22621l
p2622

22623
p2624

p262s
22e62b

254477
ne14ed
240495
1421049
141424
121112
pe2443
porore
200774
121402
1¢142¢%
paayee
peedat

aogaee
peoerd
eepeed
ze3e1s

202575
negagle
A12574
al7777
23324
g4z164
251774
055714
pe3Egy
2717777
®@77777
12566
niguyp
fn6R6SA
n42e11
ns5327
p63314
254327
ns2ee1
n3negee
g47545
ne7531
260680
277777

f2a342d
290¢19

182229

040743
auaune

MSTIMS

MSTIA:

MSTIB:

TIMEXS
TIMCTS
TIMEM:
XCPN1

TCP2Q:

TCPa
TCP1:
TCP2:
TCP3:
TCP4:
TCPS?
TCPA:
TCP7:
TCP1E:?
TCPyt:
TcPi12:
TCP13:
TCP14:
TCP15:
TCP1E:
TCR17:
TcP2¢:
TCP21?
TCPR22:
TCP23:s
TCP24:
TCP25:

MST1ES

MSTIC:

sROUTINE TO MESSURE TIME,
sCALL TIMMS

’ SKP INSTR, TO BE MESSURED
' TIMEQUTRETURN TIMEMs=MAX TIME
: NORMAL RETURN TIMEMI=MESSURED TIME

;THE TIME 1S MESSURED IN TENS OF USEC,

jLOOPS IN THE INSTRUCTIONS MARKED X USEC UNTIL

$BIT 9 IS SET (TIMEOUT, MAX MESSUREABLE TIME)
$COUNTING FROM =1 IN THE INC INSTRUCTION QR UNTIL

;SKP INSTRUCTION TO BE MESSURED IS EFFECTIVE,

sCOULD BE EXTENDED TO TWICE THE TIME POSSIBLE HERE

$IF CARRY IS USED INSTEAD OF RIT @, BUT NO PRINT ROUT,

STA 3,MSTIR 3SAVE RETURN

L.OA 0:2+3 :GET SKP INSTR,

STA 2,MSTTB :TO BE MESSURED,

ADCC 2,2 sAC2:=177777, Ci1=1

INC 2.0 sTO AVQID OVERFLOW X USEC

MOV # @,2,82C ;INCREASE LOQP TIME X USEC ~
JMP MSTIO s TIME QUT, BIT 2=1

2 +SKP INSTR, 70 X USEC

JMP MSTIA sBE TIMED, X USEC

INC @e2 sCOMPENSATE INITIALIZATION 4 INSTR,.
INC 8,¢ sCOMPENSATE STARTING AT =1

STA 2,TIMEX ;TIMECOUNT MESSURED

JMP M3TID sCALCULATE, BIT 2=p

e s TIMECOUNT USED ARQVE

e s TIMECONSTANT FROM TARLE RELOW

¢ sTIME MESSURED

CPUANC

o ¥l ) 11007 MSEC CONSTANTS:

LRDX 10

5542 :NOVA

32747 . WILL GIVE TIMEQUT = iag MSEC
125ag 1120¢

16522 s SUPER

21528 ~ $SUPER SC/83¢

23598 1822 /NQVA2=16K

26521 sNQVA2=8K

32767 H

32767 H X USEC:

5494 sNOVA 18,2 USEC

12578 112082 7,95 USEC

25pe8 1802 4,9 yseC

16393 s SUPER 6,1 USEC

23255 s SUPER SC 4,6 USEC

26316 3NOVA 2 = BK - 3,8 USEC

22727 tNOVA 2 = (6K 4,4 SEC

21525 sRC36A3/Rc 3629 4,65 USEC
12422 sRC3I6P3/RCILGI/RREAK QN 8,05 USEC
22325 sRPC3623/RC3628 4,92 USEC
12121 sRC26Q23/RC360B8/BREAK ON 8,25 USEC
cseee sNOVA2/DATARAM 963 NSEC 4,32 USEC -
32767 ¢sFOR TROUBLE, PUT HERE RELEVANT VALUE,
18809

JRDX B

ADCZR 2,0 sACP:=077777, CARRY:1=1

STA A,TIMEX $TIMEQUT TIMECOUNT = 32747

JMP M3TID sCAILCULATE



I 4242 LMAIN .
61
P 02627 oureea MSTIC: @ sCARRY FLAG g
B3 226308 181200 MSTID: MOVR 2,0 $ ‘
B4 p2631 pUnTTe STA @/MSTIC ;SAVE CARRY
£5 22632 226741 LCA 1,8XCPN
26 82633 g3aT4y " LDA 2,7CPR2 3
87 22634 133¢00 ACD 1,2 H
08 22635 P25£20 LDA 12,2  FETCH CPU CCNSTANT
09 02636 Q4LT3I3 STA 1,TIMCT
120 22637 224734 LCA 1,TIMEX 3
11 02647 030763 LDA 2,M3T10 3
12 722641 QUe@66 MULTIY sTIMECQUNT X 12202
13 32642 230727 LDA 2,TIMCT ;
14 02643 QUeLRTY CIVID #DIVIDED BY CPU CONSTANT
1S 22644 244726 STA {1 TIMEM ;TIME IN TENS OF USEC
16 02645 220762 LDA 2,STIC 3;GET CARRY FLAG
17 02646 B1424 182 M3TIR sPASS SKP ARG,
18 22647 101123 MOVL 2,2,8NC 3IF CARRY THEN TIMEQUT
19 22652 210492 152 MSTIR sPASS TIMEQUT RETURN
2¢ 02651 geael JMP eMSTIR 3RETURN
21 2652 Quoeze MSTIR: ¢ ;RETURN ADDR,
22
23 tROUTINE TC MULTIPLY .
24 sCALL MULTI
2s : RETURN
26 H '
27 : ACP, AC1:=ACEI*AC2
28 H
29 02653 102469 XMULT: SUBC 2, sMULTIPLY Ce1)x(2)
3¢ 22654 $S54425 STA 3,MSAV  RESULT TN C(2),(1)
31 92655 pl3uup3 LCA 3,MDCTR ;AC2 UNCHANGED
32 72654 125223 MLOOF: MCVR 1,1¢SNC ;CARRY UNCHANGED
33 72657 121221 MOVR @,2,SKP
34 3266y 143229 \ ACDZR 22
35 P2661 175404 INC 3/3,82R
36 22662 26RTTY JMp MLcOP
37 02663 125262 MOVCR 1,1
38 92664 32415 JMP aMSAY
39 , -
4p sROLUTINES TOQ RIVIDE
41 sCALL DIVIS
42 : RETURN
43 H
44 : ACZ s=REMAINQRER
4s : AC1:=QUCTIENT FOR ACL/AC2 .
46 H
47 1CALL cIviD
48 : RETURN
49 H
50 ' ACCs=REMAINDER
51 1 AC1:=QUOTIENT FOR ACE, aCl/ac2
52 H
53 22665 1024749 XDIVSt SuB 2,2 ;DIVIDE ceLi/sce2)
5S4 pe66t p54413 XDIVD: STA I,MSAV  3DIVIPE Cl@),c(1i/C(2)
55 02667 23441} LnA 3,MDCTR 3C(P)SREMAINDER:
56 22672 125120 MCVZL 1,1 sCC1)=QUOTIENT
57 02671 121190 DLOOP: MOVL 2e2 $AC2 UNCHANGED
58 peete 142“12 sSys# Z’ZISZC :CAPRY...?
S9 Q2673 (42424 sus 2,2
bp 02674 125120 MCVL 1,1
61 92675 175404 INC 3,2,52R
02 B26T76 PYRTT3 JMP ploop
63 P26TT Av2492 JMp eMSAY

6/ G2T702 177762 MDCTR: =22
6% 27981 P2eRCY MSAV: ¢ '



£

38

gaas

n274e
722743
a2764
227858
62726
22747
z2oTL®
22711
pe712
22713
ge714
22715
22716
02717
@2720
2e7el
2722
02723
2e724
pe72s
22726
get27
2730

| ¢273)

02732

0e733
n2734
22735
ee73e6
22737
P2T4HY
22741
22742
22743
A2TAY
22745
22THb
ge747
ge7s52
€2751
ac7s52
#2753
22754
72755

aMAIN

P54438
33422
850425
21R425
n32424
p5g4g6
21422
f32421
AS2424
210417
712415
eapaet
gozset
2eeuel
glreas2
P41t
plra4e7
Pbeugp
ngz496
2ué6dbl
22739
?Ra766
epeal
zeoeee
feQRPQ

720854
n52522
222116
741522
231449
730266
P2uted
247111
252123
52522
252103
247511
g272116
nu4524
pa2515
reatae
242524
752123
pu2CaY

XTIMS:

XTIMD?
XTIMAS

XTIMT:
XTIMing

XTIMye
XTIMCS
XTIMR:

UNTST:

JSUBROUTINE TIMER ON ROUTINE

’

(g ]
>
L
Lo

" WB s w8 w8 wm

STA
LDA
STA
182
LDA
STA
1szZ
LCA
STA
182
1S
JMP
JMP
JMP
IsZ
JMP
£sZ
JMP
JMP
CwWATIT
XTIy
JMP
1

2

2

TIMRO

ADPR, OF TIME TO WAIT MAX (MSEC)

JSR @PAGE ZERO (DEFINITIOM)
ARGUMENT FOR JSR INSTR,

OR JMP ,+1
OR SKP INSTR,

TIMEQUT RETURN
EVENT RETURN

3/ XTIMR

2r02,3

2y xTIMC

XTIMR

.
’

$GET TIME, # OF MSEC
;TO COUNT

2,8XTIMR ;GFT CALL DEFINITION
2, XTIMD 3TO USE FCR TIMER

XTIMR

2,8XTIMR
2,XTIMA

XTIMR
XTIMC
o+l
o+l
XTIMT
XTIMR
eXTIMR
XTIMC
XTIMwW
eXTIMR

XTIMD

$GET ARGUMENT
$sFOR CALLED ROUTINE
sCOUNT RETURN ADDR TO PASS ARG.
;COUNT TIME FOR CORRECT USE
1 JSR XX
s ARGUMENT YY
sNOT YET RETURN, TEST TIMER
sEVENT RETURN, COUNT RETURN ADDR,
:TO PASS ERRCR RETURN,
s TIMECQUNT STILL NOT FINISHED ?
3STALL 1 MSEC
s TIMEQUT RETURN

sTEST EVENT

$1 MSEC CONSTANT
;X MSEC COUNTER
sRETURN ADDR,

«TXT 1, RUN RC 3620 INSTRUCTICN TIMER TEST!

3"y RUN RC 3628 INSTRUCTION TIMER TESTH



Qa4

22756
22757
22762
pevel
72762
22763
@764
22765
22766
garer
2277¢
%e7ri
22772
g2773
22774
22775
22776
22777
g3uge
73201
g3epe
A32903
LRI
23de5
230e6
23¢e7
g3ein
73211
n3g12
23213
gielr4
@3e15

73216
63047
23gan
giecl
n3ge2
@3re3
g3gad
n3ees
23¢e6

i e3eav

23a3e

JMATIN

p54432
262677
f2au3y
n4p432
PR4a4a7
125214
pYn422
26424
125214
eanGgL7
n1ug23
2207714
ad642¢
pdyYyze
gaecgay
n21527
pB6EU2
281527
206242
Pa2733
7226043
no6e6!
7012306
Nyg240a3
p4uLea7
aBR2421
eENE2AR
0ne3275
pY347s
paagry

pungat’

egaees

2s4772
ndescad
aR5082
AB6EUY
zd5en2
(24772
Pa6as2
AveesSe
PRbE61
eu123e6
PY2769

FITYPS

TRTYP!

STTYP:

RETYP:
XOMER?:
XWTYPS
AGTYP?
NUTYP?
CPUNQ:

PRTYPS

$RCUTINE 70 FINE TYPE OF CPU,

$1CALLED BY RESBIM

3THIS RCUTINE I8 SETTING A NUMBER INDICATING
sTYPE AMND SPEED OF CPU INTO CPUNO, SEE
JROUTINE TC MESSURE TIME FOR DEFINITION OF #,

STA
ICRST
LCA
STA
JSR
MOvV#
JMP
JSR
MOVH
JMP
0sZ
JMP
JSR
STA

CDISP

UNTIM
CMESS
UNTIM
CMESS
UNTST
CCRLF
CWATIT
SEC3
JMP
STA
JMP

¢
TOMER
NwTYP
¢

7

é

STA
cCcrse
MCPUT
CMESS
MCPUT
LDA
cTQcT
coocr
CWAIT
SEC3
JMP

3,RETYP

@,NUTYP 3NUMBER OF TRYING AGAIN
2,AGTYP

TYMER

1,1,8ZR ;AC1=9, SEARCH MORE
STTYP

8XQOMER

101,5ZR ;AC1=2, SEARCH M(QRE
STTYP

AGTYP sCOUNT DOWN & QF

TRTYP sRETRY TO IDENTIFY CPU
aXWTYP

1,CPUND

IMISERABLE TIMING
sRUN INSTR TIMER TEST

sWAIT 3 SEC TO READ MESS, DON'T
sUSE CDATT AS SW AREN'T SET,
ORETYP EXIT
1rCPUND
8RETYP EXIT

$# OF CALLS OF TYMER, TOMER,
$TYPE CF CPU, NOVA 2«8K SHOWN

3,RETYP ;PRINT CPU TYPE NUMBER

1<1i5><12>CPU TYPE:
1¢CPUND

sWATT 3 SEC T0O READ MESS, DON'T
sUSE CDATT AS SW AREN'T SET,
8RETYP EXIT




Y

@o4s

23231
23232
n3033
23234
93035
23236
p3037
23042
23641
p3e42
23043
03044
23045
03246
Q3047
23050
23251
030252
03253
23054
a3e55
a3e56
03e57
@p3e6n
03261
03062
93263
83064

© A3¢65

73066
p3go?
a3u7a

I a3e71

2372
n3073
B3074
23275
23076

1 Q3877

#3102
a31el
23142
n3tel3
e31e4
f31u5
23106
©3147
a311p
n3111
73112
03113
Z23114
23115
3116
23117
n312n

a3tay
a3i1ee

«MAIN

A54572 TYMER:

p2ns76
pu4no21
na2Ns7s
r4oy2
239567
P50223
152444
g71211
per1iy
763511
oea777
271211
YRR B!
pveB6Y
63511
PEoYyR
222544
P24544
P3I4544
126432
P34543
PS453%
152449
N71011
gepitt
Poe3511
pearI?
1524490
141262
p26g22
125415
readss
a71211
p34451
137404
175123
ngedgl
175824
poa411
244403
269111
151402
nYeeed
nh3541
240778
g52v21
AuvATSs
gdudal
gentil
151402
PRALRY
nAe4aet
poe3511
neN774
pR2e767

pareng
120625

TYMA:

TYMD?
TYMFS
TYMJ:
TYMC¢
TYMR:

TYMG?
TYMH:

INgWYe
INDW]Ls

STA
LCA
STA
LCA
STA
LCA
STA
SUBQ
CoA
NIGS
SKPBZ
JMP
CCA
NIOS
TIMMS
SKP8Z
JMP
LCA
LCA
LCA
sSuBz#
LCA
S§TA
suBe
CoA
NIOS
SKPBZ
JMP
sSuBQ
MOy
LCA
MOV #
JMP
DCA
LDA
AND
rovzl
JMP
Mav
JMP
STA
NIOS
INC

SKPRZ
JMp
STA
JMP
STA
NICS
INC

g

JMP
SYPRZ
JMP
JMP

3,8VTYME
Qs XTYME
2,101
d,XINST
2,1DXa
20+ INXWS
2,1IDX3
2s2
2,XTT0
XTT70
X770
"

2, XTTO
XTT0

XTT0
o+l
@,0TYMEM
1,TYLIM
3,TYTTS
@,I;SZC
3,TYTTF
3, TYMEN
2,2
2:.XTTC
X710
X710

=1

2,2

2,8
1,81IDX%Q
1,1,8NR
SCCRE
2,XTT0
3, CSKP
1,3
3,3,35NC
TYMD
3,3¢S2ZR
TYMB
1,TYMJ
XTT0
2:2

XTT10
TYMF
2,8ID¥1
TYMA
1rTYMH
XTT0
2,2

o+1

XT710
TYMG
TYMC

sGET ADDRESS OF TYME LIST,
sSTARE IN AUTO POINTER,

$GET ADDR OF INSTRUCTION LIST
3STORE IN AUTC POINTER,

$INTTIALIZE INX3 FOR LDA INST,
sAC2:=0, NULL CHAR

$SEND CHAR

sSTART TTC AND

s SYNCHRONIZE

sWITH TTO CLOCK

;SEND A CHAR

s AND MESSURE TIME, MOT ACCURATE

;CPU TYPE NOT KNOWN BUT TO GIVE AN ICEA

$OF TTQ SPEED
;AC? 1S MESSURED TIME

;LIMIT TO DESTINGV, SPEED
$SLOW TTY CONSTANT

$IS TTY FAST ?

$YES, FAST TTY CONSTANT
sSTORE # OF COUNTS
sAC2:2@, NULL CHAR

;SEND CHAR

$START TTO AND
sSYNCHRONIZE PROGRAM
sWITH TTY CLOCK,

;CLFAR AC2

;CLEAR AC® ALSO,

$GET INST, FRCM LIST
;2ZERD MARKS END OF INSTR. LIST

’

sSENMD NULL CHAR, STARTING LATER
sGET ALC=SKP MASK AND

sANn WITH INSTR,

sCKN BRIT 2, THE ALC BIT

tBIT p = g MEANS MO ALC CODE,

sCKN 3 LSBR'S FOR SKP €ODE,

sFOUND ALC=5KkP CODE,

sSTNRE INSTR, IN TIME LOOF,

$START TTO, FOR NON ALC=SKKP INSTR,

. 3THESE XXkXAXKAXAKKKAKK AKX R A K

INSTRUCTICNS *kkaxkakkhkax
FORM THE %xkkxkhkdkkkxk
TIMING LOOP xxkaxx%
1STORE COuUNT INTO TYME LIST.
1 LONP,
$STORE -ALC=SKP IN TIME LOQOOP,.
1START TTO
$THESE XA kARKRARKAREXAKAKRR A KKK
INSTRUCTIONS *kkkxkkAdka
FORM THE *hxxxkxkkhkk
TIMING *kxhkkhkhhk
LOOP kxxxxtAkk
FOR ALC=SkP INSTRUCTIONS,

- we we

e we w wa wa

sHERE WNRKS ISZ IMNSAD FROM TYMJ
sHERE WORKS (DA 8INDAD FROM TYMJ



@a46

n3123
@314
n3125
n3126
23127
93139
23131
93132
93133
#3134
93135
863136
23137
23149
23141
n3142
A3143
3144
23145

23146
93147
23150
23151
p3152
83153
23154

1 93155

23156
w3157
23160
g3161

f3162
73163
23164
3165
#3166
73167
a317¢
"3171
p3172
@3173
03174

> 93175

23176
23177
az2en
@3201
p3202
13203
23204
a32¢5
p3206
n3207
03217
n3211
03212
93213

JMAIN

18100¢
183200
1834021
220835
n4g2es
Q17415
roQ4at
fRuL4aL
222605
n22e23
p2241e
negLry
061024
261477
p63420
260129
pYne20
1emaa7
neavRY

122528
042455
220469
g4ge21
222455
PUa4s3
ne6az1

n22eé21
126033
125804
pld446
PanTT4

125218
rease6
feaday
242435
p22444
pangee
p2ad37
A40435
2143y
230421
ne24ze
126415
eend1
1814920
151424
260774
peeze
n14423
Qen766
f1ouy?
240742
230418
25222
176447
nS56412
QuaT73

INSTR:

INSTA?
INSTBS

C3KP:
INSAD:

SCORE:

SCORAL

INDAD

SCORB?

REVU:

REVIAY

REVUD:

REVUC?S

REVUB:

MCY 2,e sTHYS 1S THE 16 INSTRUCTION

ADD 2,2 ;LIST, SELECTED TO DEVELGPE .

AND ,2,SKP $AN IDENTITY PROFILE OF THE

LCA 2,5 sPRCCESSOR IN THE COURSF OF

STA 2,5 $BEING EXECUTED, THE INSTR, ARE

182 INSAD sLATER STORED IN TYMJ,TYMH

JMP INSTA

JSR INSTB

LDA 2,85

LDA g,01DX3

LDA @,8INDAD $LABEL INDAD PLACED ,+16

CIA 2,2

COA 2,2

INTA 2

SKPRN 2

NIOS 2 -

) $END OF INSTR, LIST MARKER

12aea? ;ONLY FOR ASSEMARLING ISZ INSAD

2 sTO WORK IN INSW1 AND INSW2,

SUBZL 2,2 ;SET THE

STA @,CRDINAL 3NRDINAL COUNTER TO +1.

LCA @,XTYME ;GET TYME LIST INITIAL ‘

STA 2,I0X{ $ADRRESS FOR AUTO INC,

LDA @,xC2% 3SET UP THE X16 COUNTER,

STA 2,XX16 3WITH A COUNT OF t6 DEC,

LA 1,0IDXy 3GET TYME ENTRY INTO ACYy AS FIRST
sBIn TYME, THEN SEARCH FOR BIGGER TYME,

LDA 2,61DX1 ;CK MAGNITYDE OF NX TYME ENTRY,

ACCZ# 2,17,8NC 3SKPS IF ACa < ACH

FCV 2,1 sAC® > OR = ACl, ACt = BIGGEST TYME,

£sz XX16 sCOUNT DOWN # OF TYMES,

JMP “SCCRB  sSTTILL MORE TYMES, SO LOCP,

$REVIENW CﬁEARS AL RIG TYMES, ACl = THE BIGGEST TYME AQOW
3LOC'S = AC1 QR (ACt1=1) QR (AC1=2) ARE CLEAREN AND THERE
$POS IN RANK LIST ARE SET TO THE (C) 0OF THE ORDINAL CCUN

MOV 1,1,SNR ;IF A SCORE PASS IS COMPL WITH

JMP KEYS 3ACY = #, TYME IS CLEAR, SO GO FORM KEY,
LCA 2,XTYME ;REINTTIALIZE RVTMP WITH

STA 2,RVTMP TYME = 1,

LDA 2,XRANK 3INTTIALIZE IDX2 WITH

STA ﬁ,IDX? JRANK = 1’

LDA 2,XC2m  RESET X16 COUNTER ‘
STA 2,XX16 3BACK TO 16 DECIMAL,

1sz RVTMP  ;INC TYMES LIST POINTER,

LDA 2rTYMEN ;GET TOLERANCE COUNT

LDA 2,6RVTMP 3GET TYME ENTRY AND

Suss 2,1,SNR ;COMP WITH LARGEST TyME ENTRY,

JMP REVUB  ;IF BIGGEST TYME, STORE ORDINAL,

INC 2,2 $ADD +1 AND COMP AGAIN WITH BIG TYME.
INC 2,2,5zR 3TEST FOR TOLERANCE BIG TYME @,=1,=2s44.
JMP REVUD  3IF BIGGEST TYME =1,=2,«3,,,=N, STORE QR
LDA 2,01DX2 $ENTRY OUT OF RANGE, INC RANK POINTER,
£sz XX16 sDECREMENT THE X16 POINTER,

JMP REVUA  3STILL MORE TYMES, S0 LOOP,

152 CRCINAL $INC DRDINAL COUNT,

JMP SCORA 360 TQ SCORA TO FIND NX BIG TYME,

LDA 2,CRDINAL $6ET ORNDINAL COUNT

STA 2,0IDX2 ;AND STORE IT IN PRESENT RANK LOC,

suse 3,3 JCLEARING AC3,

STA 3,8RVTMP 3CLEARS LOC, IN TYME LIST,

JMP REVUC



ag47

73214
23215
a3aie6
23217
83229
p32ay
23222
@3223
p3224
n32as
23226
23227
a3aie
n3231
03232

73253

B3274

p3275
a3are
n3277
a33e2
23301
23302
33303
723344
23315
1n3306

> ¥3307

93310
23311
23312
23313
w3314
A3315
83316

» 23317

23322
LEETS
93322
3323
n33e4
93325
a3326

. #3327

n3332

' 03331

703332
P3333
#3334

n3335
n3336
3337
03347
03341
03342
03343
23344
23345
03346
23347
23352

MAIN

177775
177767
po2572
padiate
1777712
177775
pegeay
ponGod
a¢re2Q
p8aees
neagae
pape2a
p@3232
223122
283253
pBre2y
202000
p82220
2vaead

254726
p2a717
240715
222730
g4ng2l
p2ar27
240029
732721
aSeg23
122522
121128
netY14
262114
n63514
auazT77
152443
14100@
r26022
125415
280626
7234623
137424
175123
ade4nl3
1758¢4
apnd1
nu4403
poealla
1514n9
peeRad
263514
2¢a775%

nS2¢21
PRETS6
ALLap3
p6m114
1514064
nupern
eon421
263514
720774
7?2767
neA0RY
180029

TYMEN?®
TYRTC:
TYMEM?
TYLIM:
TYTTS:
TYTTF:
RVTMP
SVTYMES
ORDINAL:
INXWS 3
XX16%
Xcz2d:
XTYME s
XINST:?
XRAMNK
TYME
ENTYMS
RANK3
ENRNK $

TOMER:

TOMA:

TOMD:

TOMF:
TOMI:

TOMC:
TOMR:

TOMGS
TOMH:

INSW2:
INDw23

=3
-9,
TIMEM
65”.

28
TYME=1
INSTR={
RANK=1{
«BLK 22
a

«BLK 28
g

STA
LCA
STA
LDA
STA
LA
STA
LCA
STA
SUBZL
MOVZL
Caa
NICS
SKPBZ
JMP
suyBeo
¥ay
LCA
MOvVH
JMP
LDA
AND
MOVZL
JMP
MOV
JMP
STA
NIOS
INC

2
SKPRZ
JMP

§TA
JMP
STA
NIOS
INC
4
JHMP
SKPeZ
Jrp
JUuP
2

a7

3,5VTYME
e TYRTC
2, TYMEN
dsXxTYME
2,I0Xt
ZeXINST
2,10x2
29 INXWS
2:10X3
2,¢

2,2

@ XRTC
XRTC
X2TC
"]

2ré

2,2
1,eIDx0
1,1,SNR
SCCRE
3,CSKp
1,3
3,3,3NC
TAOMD
373!SZR
TOMB

1, TO0My
XRTC
2réd

X]TC
TONF

2,810X1
TOMA

1, TOMuM
XRTC
2re

o*1

XRTC
TQMG
TaMC

;=% OF COUNTS, TOLERENCE FOR TYMES

$=»3 WILL GIVE BIG, BIG=1, BIG=2 IS EGWUAL

sMESSURED TIME FOR ONE TTQ CHAR
sLIMIT TO TELL SPEED > 16@Qg BAUD
sCOUNT TOLERANCE SLOW TTY
sCOUNT TOLERANCE FAST TTY

sSTART LDA 2,#IDX3 IN CELL 5

JEND OF TYME LIST MARKER,
JEND OF RANK LIST MARKER,

$GET RTC TOLERANCE
;STORE # OF COUNTS

3GET ADCDRESS CF TYME LIST,
3STORE IN AUTOC POINTER,

3GET ADDR OF INSTRUCTION LIST
sSTORE IN AUTO POINTER.

sINTTIALIZE IDX3 FOR LDA INST,

;ACas=2
sSET RTC FREGUENCY TO 12@ HZ (12

$SYNCHRONIZE PROGRAM

sWITH RTC.

sCLEAR AC2

;CLEAR AC@ ALSO,

$GET INST, FRCM LIST

sZERQ MARKS END OF INSTR, LIST

’
sGET ALC=SKP MASK ANMD
sAND WITH INSTR,
sCKMN BIT 2, THE ALC BIT
sRIT @ = @ MEANS NO ALC CODE.
sCKN 3 LLSBR!S FOR SKP CODE,
sFOUND ALC=SKP CODE,
$STARE INSTR, IN TIMg LODCP,
$sSTART RTC
tTHESE *XAXXAXARRKXXARRKAKRKAN
INSTRUCTICONS xXxxkxxkxkkhx
FORM THE **XkxAxkkXkkkk*
TIMING LOOP xkxxkix
sFOR NCN ALC-SKP INSTR,
s STORE COUNT INTO TYME LIST,
sLOOP,
sSTARE ALC=SKP IN TIiMg LOOF,
$START RTC
$THESE *xkkakkhkkkkXkhhkkkkkkx
INSTRUCTIONS kXA rxkkxkh*
FORM THE *kxxkhkkkkxhA
TIMING Kkkkkhkkhhh
LOOP XxkkAkkkhx
sFOR ALC=SKP INSTRUCTIONS,
sHERE WORKS ISZ INSAD FROM TOMJ,
sHERE wORKS LEA @INNDAD FROM TOMJ,.

- .y we

-e

- wa we
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e1

22 @3351 029661 KEYS:  LDA @)XRANK sREINITIALIZE RANK LIST :
€3 83352 p4ga22 STA 2,IDX2 3AUTO INC POINTER, .
G4 23353 182520 SUBZL  a,¢ JBIT 15t=1 AS EMD OF KEY MARKER,

¢s ‘

B6 23354 226022 KEYA: (DA 1,8IDX2 ;GET nNRDINAL COUNT FROM RANK LIST,

@7 23355 125223 MOVZR  1,1,8NC 3CK IF % 1S 00D OR EVEN,

68 23356 200404 JMP KEYB JEVEN

@9 93357 181122 MCVZL  @,8,S2ZC ;ROTATE @ INTC BIT 15 FOR ODD ORDINAL.
12 23362 peA4Es JMP SESAME ;CARRY BIT SET MEANS END OF KEY,

11 93361 QUOTT3 JMP KEYA s MORE=ON=KEY,

12 23362 181142 KEYR1  MOVOL  2,2,5ZC ;ROTATE 1 INTC BIT 15 FOR EVEN ORDINAL,
13 23363 pUn4a2 JMP SESAME 3CARRY BIT SET MEANS END OF KEY,

14 03364 QGATTY JMP KEYA sMORE=QON=KEY,

15

1¢ 723365 2UN4Q1 SESAME: JMP otl sFOR TROUBLE KALT

17 03366 224415 LDA 1,SES11 3GET FIRST CPUNO

18 03367 234445 LDA 3,L0CKA ;ADDR OF LOCK TABLE

19 093379 231490 SESA1: LDA 2,2+3  3GET KEY FROM TABLE

2¢ 23371 151015 MOVH 2,2,SNR 372ERQ 7

21 03372 quauge? JMP SESOUT 3YES, END MARK: KEY NOT KNOWN

22 #3373 1S221% coM=# 2,278NR JALL ONES ?

23 93374 125422 INC 1,1 3YES, NFXT CPU MARK, INC CPUNDO

24 23375 112435 SUBZ#  g,2/SNR 3COMPARE KEY WITH LOCK ENTRY .
25 83376 292424 JMP SESEX sA HIT | RETURN WITH CPUNO IN AC1

26 03377 1754292 INC 3,3 sINC TO NEXT LOCK ENTRy

27 03442 aunT70 Jup SESA1  jAND LOCP

28 03441 126449 SESQUT: SuBn 1,1 1CLFAR ACt AS KEY INDICATOR FNR NO

29 63402 0Y2621 SESEX:T JMP OSVTYME $CPU FOUND, RETURN,

3¢ 03443 ne0e1l SES11Y 11

31

32 03404 283435 LOCKAS L+

33 D340S 064459 g64UST ;NOVA KEY, CPU # 11

30 23406 177777 177777 '

35 234087 016137 216137 sNOVA 12292 KEY, : 12

36 308192 177777 177777

37 03411 034174 34174 ;NOVA 808 KEY, 13

38 P3612 177777 177777

39 Q3413 L2544 ge2s44 ;SUPERNOVA KEY, 14

4g Q3414 177777 177177

41 03415 Q7126 gevi2e s SUPERNOVA SC KEY, 15

42 93416 177777 177777

43 B3417 34652 234652 sNOVA 2 = 8K KEY, 16

4y 03422 177777 177777

45 3421 222512 ¢22512 sNOVA 2 = 16K KEY, 17 .
4e p3422 177777 177777 _

47 93423 172225 170225 ;RC36@3/RC36E9, 16K KEY 2a -

48 93424 177265 172265

49 Q3425 170365 172365

5@ 03426 172225 172225

51 23427 172265 172265

S2 ¢3432 177777 177777

53 03431 144567 144567 ;RC3603/RC36E9/RREAK ON KEY 21

S4 03432 146427 146427

55 Q3433 166610 166610

56 03434 177777 177717




pa49

3435
23436
Q3437
a344¢
a3441
p3442
23443
Q3444
A3445
p3446
23447
23450
93451
23452
23453
23454
23455
23456
23457
23460
G3461
A3462
23463
B3464
23465
23466

2 33467

234709

234714

a3472
A3473

R Q3474

fMATN

166265
166165
166225
166325
172665
172325
174059
174152
174218
1742%0
174312
176012
177777
144352
154352
1606139
162825
162222
162225
16622%
174312
170352
172¢€12
172852
172222
176225
176254
177777
nenesl
177777
funued

npe22Y

166265
166165
166225
166325
172265
172325
174252
174152
174212
174252
174312
176212
1777717
144352
154352
162135
162225
1622u2
162225
1660225
176312
178352
172212
172252
172202
176225
176257
177777
2202653
177777
e

$sRC360B3/RC3608, 32K KEY 22

JRC3603/RC360B/BREAK ON KEY 23

sNOVA 2 = DATARAM 972 NSEC KEY 24

}SPACE IF TROUBLES 25
sCORRECT JMP ,+{ IN SESAME TO A HALT
sRESTART IN 1429 (REBIN). PUT HERE

sKEy FROM ACZ EXAMINED WHEN STOPPED,
$ANR CORRECT CPUND 25'S CONSTANTS IN THE
33 ROUTINES CWAIT. TIMSK, TIMMS

sEND OF TABLE, NO CPuU FOUND, # 2




2252

n3475
3476
Q3477
23500
723501
83542
73543
23504
"235¢5
23546
935¢7
23510
p3sty
pisi2
73513
p3514

. 23518

D3516
23517
723522
73521
p3s522
23523
23524
73525
23526
23527
23530
23531
23532
73533
73534
23535
73536

} 23537

2354¢
G354

#3542
23543
23544
23545
A3546
23547
23552
23551
23552

23553
23554

5 B35558

23556

23557

2 p3562

23561

g3%62
23563

e MATN

254444
19252@
101129
126409
61214
200114
n63S514
?9a777
a6n114
125422
n63s514
a2a776
Pa4465
3822
234529
141420
175405
nQag13
143920
1u7¢13
BROTT4
230512
173402
34427
157829
n254¢3
1250¢4
peaags
ou6edl
NELLRL
50499
2Yezab
POLRED
pe4s4aee
g4z
paeece
aeaegny

251449
252125
2414449
052522
247516
237049
740449
731123
20AL2d

PLE3ISSY
euneny
ey

rpoael

peaeet
?B0ER1

aeegel

7d0e2t
2eaead

NWTYP:

NXTYP 3

NFTYP3
NITYP:
NRTYP:

NCTYP:
NIRET:
NOTYMS

NEXIS:!

$FIND TYPE OF CPU USING RTC
1PART QF CPUTYP

STA
SUBZL
MOV ZL
sSus
pCA
N1OS
SKP8Z
JMP
NIOS
INC
SKPRZ
JMP
JSR
LCA
LDA
way
INC
JMP
ADDZ
ADD#
JMp
LDA
ADD
LOA
ADD
LCA
voy
JMP
CCRLF
J3R
STA
colct
CCRLF
LDA
Jmp

¢

e

«TXT | SET CPUND > AC2} "

+1

Lo SR )

) -

3,NIRET
2,2

2,2

1,1
G,XRTC
XRT7C
XRTC
o=
XRTC
1,1
XRTC
a2
NTTYP
2,NNB2Q
3,NN9
2,2
3+37SNR
NFTYP
2,0
2,1,SNC
NXTYP
2,NC8
3,2
J/NEXTS
23
1,6,3
1,1,5ZR
NRTYP

NCTYP
2/NCTYP

1,NCTYP
SNIRET

$ RANGE LOOPS QF X USEC CPUNQ
? 2= 5002

? S%@=icen 794 12+ 6 2
1122a=1500 1
:1520-2700 1724 5,80 2
: 1773 5,65 2
H 1925 5,25 2
12220=250¢ 2222 4,5 3
$25%20=32042 27@2 3,7 4
’ 2778 3,4 4
13228=3500 3ng2 3,32 5
? 3125 3,2 5
? 3226 3,10 5
H 3333 3,2 5
; 3448 2,9 5
13522-420¢ 3723 2,7 6
H 7

3SAVE RETURN
sACRe=1
sACps=2

;SET RTC FREQUENCY
$TO 120 HZ (12 MSEC)

$SYNCHRONIZE RTC
sSTART RTC

s$COUNTS s X USEC
H 1X USEC
:LOOP FOR 12 M§ 3X USEC

s TEST RTC STARILITY
;STEP =524

18 TIMES

3STARTING AT =S529=SPEED
sNEXT STEP OR

sTYPE OF NOVA NOT FOUND
1 SPEER:=SPEED=570

sNO, OF COUNTS>=(=SPEED)
s THEN GO TO NXTYP ELSE
sCONVERT TIMES TO CPUND
s AS MENTIONED BFLOW
sCHECK IN

sTHE TABEL THAT

s THE FQUND CPUND

sEXIST
sYES,
sNO
sGET OPERATNRS CPUND
$SAVE CPUMND

RETURN

;RESTORE CPUND
JEXTT

4290=4502

SET CPUNO > ace"

80@,822,84¢2
Ne2aDATARAM

TYPE
NOVA

36QBBREA:
36U9BREA:
12XX
SUPER
SUPER sC
8349
3603/360¢
NOVA2=1ér
3683/3607¢

NOVAE=8K




aes

23564
23565
23566
73567
23572
23571
23572
23573
23574
23575

p3s76
23577
23602
23601
23602
23643
VELYT
23615
P3686
23647
p3ein

I 236t

73612
23613
23614
£3615
23616

3 236417

23620
23621
23622
23623
Zl6ad
23625
23626
23627
23637

' 23631

23632
23633
23634
23635

23636
23637
23642
23641
23642
23643
23644

#3649
23646
23647
25657
23651
23652
23653
23654
#3655

oMATN

ps4411
geegus
2e6EU4
ne3542
PR6LUD
fa3542
206043
n6e3877
ne24e1
Avoung

020437
24431
n4u43]
B54426
126440
p6n114
125420
263514
aunaT7e6
D34422
1612242
141229
191229
101224
121220
1172320
030413
112499
166433
132432
#0414
214405
200756
224404
ne2401
202220
240220
02622
222012
177014
177767
peagio
P23175
2eAe10
226840
PR6HAUM
PU3645
n26243
026240
233645
729066

252122
P22123
251511
ns52442
7251516
4524
246122
226125
nYaAR2Y

NCTYP1

NOTRE
NTTYPS

NTREP:

NTRET ¢
NTDEC:
NTRES?

NNSng ¢
NNG 2
NC8:
NC125¢

NYTYP1

NZTYP?

STA
Coblck
ccise
NOTYM
CMESS
NOTYM
CCRLF
HALT
JMP

2

LDA
STA
STA
STA
SuBQ
NIOS
INC
SKPRZ
JMP
LDA
MOVYZR
MOVZR
MOVZR
MOVZR
MOVZR
ACD
LDA
SuUB
sSuUBzZ#
SUBZ#
JMP
psZ
JMP
LDA
JMP

A

2

s
+FDX 10
=390

L]

8

125
+RDX 8
cDICL
CCISP
NZTYP
CCRLF
CMESS
NZTYP
JMP

3,NOTRE

eNQTRE

- BsNC12S

2,NTDEC
1,NTRES
I/NTRET
1,1
XRTC
1r14
XRTC
™2
3,NTRES
3,

g,e

2,2

eNTRET

NITYP

sCLEAR OIS
;0IS = MES

3 SET CPUN
sNO DISATT
sPUT CPUNO
sCONTINUE

s TEST 8TASB
7125 TIMES
$STORE FIR

pAC1:=
sSTART RTC
sCOUNTS
sLOOP FCR

$GET FIRST
150 %

325 %
112,5 %
16,25 %
;ACG!=3'12
$AC3:=103,

$AC2:=96,8
sOQUTSIDE T
397 %<COUN
sTRY 125 7

;GET FIRST
$EXIT

JRTC IS UN

sNO DISATT

#»TXT IRTC IS UNSTABLE,} "

SAGE

0 > AC2
s WAIT ROUT, NO CONSTANT
INTO AC2

ILITY
ST RESULT

12 MSEC
COUNT

%
12 %

8 %

OLERANCE
T<183 %
IMES
RESULT

STARLE,

y WALT ROUT, NO CONSTANT

RTC IS UNSTABLE,"



37

gegs52

23656
#3657
Q3660
23661
23662
23663
23664
23665
236606
23667
23672
23671
z3672
23673
%3674
23675
¢3676
23677
g37u¢e
23701
$3702
n3763
p3704
737us
p37d¢6
73787
@371
83711
23712
23713
R371¢8
83718
p3716

. 23717

2372%
25721
73722
#3723
23724
#3725
@3726
n3727
23730
23731
23732

? @3733

23734
23735
n3736
73737
P3740
¢3741
3742
B3743
@3744
23748
C374¢
23747
23750
23751
£3752
23753
23754
23755

«MATIN

2¢ovie

2292¢76
00AL0s
ndRdae
249226
207226
pa00ee6
Qaa2en6
gandie
pancas
pR44ag
2052849
207006
226829
166499
200820
feARgos
PeAR26
PenRdee
2e2206
2udp26
*ERBa6
puaaze
poeeg2s
pefede
fandas
Qaouae
240006
rR2006
PPRAR6
242006
Pa2dq6
2¢72406
117404
223429
p21aed
121439
r220142
122420
123403
P23400
nR4Qa9
124408
125408
P2R5429
126802
26409
7272292
127429
f30@04
1334029
131029
231429
132490
732400
233909
1334¢9
1343209
n34420
7235223
135409
36908
136403
137300
237409

2 2DX
PTAB1:
«TXTE?
<H><g>
<HEI<P>
<A>LP>
<E><@>
<hDCE>
<hH><@>
<hH><0>
<HEILE>
<H><E>
<3><1i>
<2A><12>
<H>LP>
<A><]4>
<2><15>
<H>L0>
<hADLP>
<H><Z>
<H><P>
<h>LE>
<CHPLP>
<HEICP>
<HIEP>
<4><2>
<hA><E>
<HE>LPD>
<6><P>
<E>LED>
<6E><P>
<H>CP>
<E><P>
<h><PD>
<EDLE>
<A><3I7>
<A><UL>
<A><y2>
<A><43>
<A><y 4>
<A><4s>
<2><U46>
<Z2><47>
<A><52>
<A><H1>
<?2><52>
<2><53>
<2><54>
<2><55>
<OA><[6>
<A><8 7>
<A><HY>
<3><61>
<2><H2>
€A><63I>
<A><b4>
<A><H5>
<A><ph>
<2><67>
<2><7 2>
<2>»<71>
<2»<72>
<2><73>
<A><T74>
<A><75>
<A><T 6>
<A><77>

8



2053
f3756
83757

| 23762

23761
23762
73763
23764
23765
723766
p3767
@377¢@
23771
3772
23773
03774
@3775
23776
23777

- Q4280

24201
a2
Q4293
44
@uees
a4gee6
q4a7
a4ate
24211

2 Qhg12

24213

QhaetLy

P4215
g4ele
p4eL7

s 24022

g4eet

L Q4¢e2

g4ees

;o a4e24

aue2s
Quvee6
gaee?
QK230
24931
p4ese
24233
A4034
g4935
Q4836
24037
Q404e
P4L41

| 24gH2

24043
ZHA4H4
DARLS
24046
a4RHLT
pHB52
P4951
24652
24@53
Q4854
@4¢55
gaeso6

o« MAIN
142220
n43409
241229
141422
p42222
1424099
1430922
243422
744v22
1444022
145929
245429
146022
r46400
247028
147428
2529029
150420
151228
25142¢
15209290
252409
253322
153400
154220
054409
255002
155422
256022
1564022
1574298
2574029
ne6B24
042409
p41029
1414232
242039
142429
143409
a43499
a4492Y
1444292
1450829
245409
14600292
p46499
247000
1474029
aSn2ge
150409
151022
251400
152829
052429
7536092
1534042
154404
754409
2550089
1400022
121429
156404
n04409
PbALRe
2800022

<2A>< 138>
<2><13i>
<3><132>

<P><{B33>

<2><134>
<2><105>»
<A»<126>
<2><127>
<?><i12>
<g><1ii>
<@><{i2>
<32><113>
<Z2><ii4>
<3»<115>
<2><116>
<A><1i7>
<2»<12¢>
<@><121>
<2><i22>
<2><123>»
<A>»<124>
<23><i{25>
<2><i2é>
<2><127>
<2><138>
<3><i31>
<2><132>
<2><133>
<2><134>
<2><135>
<2><136>
<2><137>»
<@><14>

<2><121>
<2>«<122>
<2><123>
<2><124>
<2><1085>
<@><1026>

<2>< 107>
<0><113>
<2><{ii>
<2>»<1i2>
<2><113>
<2><114>
<2><115>
<2><116>
<@2><117>
<72><128>
<P>»<121>
<@><122>
<2»<123>
<Z><i24>
<2><i{25>
<A><126>
<@><i27>
<2><132>»
<@><131>
<35><132>
<2><12¢>
<2><Ud3>

<2><135>
<2><i1>

<6><P>?



2254

gaes?
24062
Q4gel
249262
24263
24264
24265
24266
24267
gu4ere
24271
aug7e2
gHRT3
2aET4
2R275
alaT76
24277
2410
24181
4192
N4133
aH124
P4185
A41¢6
Pa107
pd11e
na4111
24112
24113
4114
24115
24116
24117
gdlan
24121
24122
24123
Z4124
74125
24126
rd127
g4139
ZH131
a4132
24133

) 24134

24135
24136
pa137
04140
24141
24142
24143
g4164
24145
24146
24147
@4150
24151
24152
24153
24154
264155
24156

«MAIN

nRe212

220006
pdneee
2¢C026
202806
220026
222826
fzACR6
AdNR2e6
Bdndes
AYLLRY
225222
aapeee
2862729
106409
2229026
paaeLa6
220¢no
290226
PY262e6
22020¢6
f4Agee
NB2026
240926
22ePLA06
guoaee
240226
222826
ro0206
fe2dnee
240226
2022026
292226
117422
836629
137020
2402429
131628
034429
235322
136429
Q32429
132404
1354049
227624
220492
1274722
1222729
133409
222422
122422
123203
223429
324829
124422
125628
nes4nd
1264222
02h4aY
721600
121402
A3IP42Q
1329048
733269
237424

+RDX
PTABZ2:
s TXTE?
<6><P>
<LH><Y>
<6><Q2>
<E><P>
<6><P>
<4H><P>
<hA><P>
<H><P>
<6><Q>
<2><9>
<2><19>
<H><P>
<Z2><12>
<2><13>
<h><@>
<5><3>
<4><P>
<h><A>
<6><Q>
<H><P>
<H><P>
<H><P>
<H><P>
<6><(>
<h><E>
<E><P>
<EDLP>
<6><@>
<HE><Q>
<hH><P>
<E><E>
<6E><@>
<Z2><31>
<A><HP>
<2><pe>
<A><ET>»
<2><52>
<2><57>
<A><¢58>
<H><H1>
<pP><48>
<2><49>
<72><59>
<2><Yb>
<2><33>
<2><47>
<2><32>
<2><55>
<2><36>
<2><3T7>
<?2><38>
<A><39>
<B><UI>
<2><yi>
<P»<y2>
<A><43>
<2><44>»
<A><US>
<A>K3IU>
<A><35>
<2><53>
<2><52>
<2><S4>
<2><63>

12




|
82
23

@25%
24157
24162
p4161
pa162
24163
P4164
pa165
24166
aula7
Q4170
N4171
24172
A4173
24174
a4175
24176
04177
gu2ova
@421
p4202
phee3
P4204
nL2es
au2ub
p42a7
B4212
phacly
n4212
24213
24214
P4215
24216
Ra4217
puaan
Qu2el
pna4a2e2
74223
puz224
p42as
24226
pazay
na23¢
n4231
pUz232
24233
24234
A4235
B4236
B4237
a424e
gu241
QU242
P4243
g4244
g4245
D446
ou2a7
c4250
a4251
p4252
gHasl
24254
A425%5
26256
24257

o MAIN
2412022
257429
157490
156429
2568020
155402
NS52029
54400
1540829
153402
7539022
252422
1522292
251490
1512082
150409
252400
1474292
247299
246499
1462002
ra5400
145029
144428
142420
n42929
1414309
f44202
243422
1434028
031402
134209
NEeeno
a57422
157299
156420
a569022
155402
n554924
nS44nd
154029
1593429
253493
252404@
152¢04
251439
191420
150409
050029
147400
247203
ded409
146209
AU4S42d
145229
144499
142402
R42004
14140¢
f41292
r404Qa
143229
0e4499
fLRCEAL
gA0L2Y

<@><66>
<@><95>
<A><94>
<@><93>
<Z2><92>
<2><94>
<F><92>
<?2A><8G>
<2><B88>
<0><87>
<)><86>
<P><89>
<@><84Y>
<Z><B3I>
<3><82>
<2><81>
<2><80>
<P2><79>
<P><78>
<A>CTT>
<A><TH>
<2A><L75>
<A>LCTY>
<P><T 3>
<P><H69>
<2A><68>
<A><HT>
<A><7 2>
<Bd<TL>
<A><7 %>
<2><5i>
<2A><56>
<2><{2>
<2><95>
<A><94>
<2><93>
<02><92>
<P><91>
<Z><93>
<2><89>
<A><88>
<P2><87>
<PZ><8A>
<P2><85>»
<2><84>
<Z2><83>
<PA><82>
<P2><81>
<Q><89>
<A>LT9>
<2><78>
<PA><77T>
<P><74>
<2><75>
<A><T4>
<A><73I>
<A><69>
<2><H8>
<2><67>
€Z><6hH>
<2><H5>
<A><T D>
<3><G>

<E>CPDT?



gese

24269
f4261
pUu262
P4263
gu264
p4265
AH266
4267
puz27a
pu271
p4272
@4273
QU274
pa427S
nu276
pu277
pa3pn
gAa3E]
4302
PU4343
4384
4325
nal3ve
048307
4312
24311
py312
24313
24314
Q4315
U346
4317
n432a
PH321
24322
P33
p4324
24325
A4326
94327
g4330
pa331
4332
f4333
B4334

3 A4335

B4336
Q4337
24340
24341
Q4342
A4343
24344
QL4345
A4346

) B4347

243502
P4351
24352
243532
a4354
24355
24356
24357

oMAIN

neeni2

ngegae
2epere
PA2426
290206
240e26
neoeae
AYRe26
pyedle
peaeae
Po44249
ceseed
PRARa6
2262029
126429
#eRvae
neagas6
pepaee
p6RAC6
PRrpa6
22@ea6
paaene
noaeLRs6
avvgae
209226
rgaea6
pépéae
20026
202226
peaens
pdoene
edneae
agag2e
1174849
134320
n35¢29
136400
p278ed
032424
233409
234429
126289
r2640d
133428
125une
156429
025429
256020
731400
122229
p20429
2218292
121429
n2292y
122429
123429
r23402
224¢29
1244292
157002
2574249
130400
n3naoq
1312292
135400

«RDX
PTAB3:
«TXTE?
<hH>CP>
<A><Q>
<H><KP>
<62<P>
<6><@>
<A><Y>
<H><CE™
<hE><P>
<q4><Q>
<@3><9>
<2><1 2>
<hHDCE>
<N><12>
<2><{3>
<A><@>
<6E><P>
<6><P2>
<6><Q>
<hH><P>
<6><@>
<H><>
<H><P>
<4><Q>
<6><>
<6><@>
<A><P>
<6><P>
<ADLKP>
<6><Y>
<A>LP>
<hH><@>
<A><Z>
<2><3i>
<Z><56>
<7><58>
<2><hi>
<A><46>
<2><53>
<Z><54>
<@><S57>
<OA><44>
<2><45>
<2><55>
<2><42>
<2><93>
<Z><43>

_L2><92>

<A><¢51>
<Z><32>
<A><33>
<2><34U>
<A><35>
<A><346>
<2><37>
<2><38>
<PA><39>
<A><42>
<A< L>
<3><94>
<2><95>
<A><49>
<2><48>
<A><53>
<P><5G>

12




Qers7
Q4360
g4361
Q4362
A4363
24364
24365
24366
24367
24370
A4371
pu3re
24373
R4374
A4375
24376
a4377
@p4400
A4401
Quug2
Pa4B3
4424
A4485
PUAYE
R44g?
Quate
24411
n4412
4413
aqata
Aauys
pa41e
@4417
Q4429
24421

guaace

24423
pa424
gha2s
@446
puher
24437
pan3l
P4432
2LU33
4434
Q4435
QU436
24437
PAAYN
ALd441
aga42
QHRAAZ
Q4444
BAH4S
ARU46
Qaau7
4450
QLus1
Au4s2
p4453
pa454
pa4ass
guase
au4us7
Aaqdop

<MAIN
137200
155400
255000
254400
154208
153428
753000
052409
152200
051400
151200
150420
259804
147480
247000
n46402
146220
PU5400
145200
144400
744000
243400
143202
142420
p40402
140000
737402
04200¢
141422
041000
127484
132009
706000
155400
25502¢
2544002
154000
153402
P531800
P52429
152200
851402
151200
150400
354¢22
147420
a47002
N46470
146280
045400
145008
144400
n4s0aR
243400
1439028
142402
PaALAD
140222
237400
137890
1364209
241002
PEL424
penNeas6
A0RBD

<A><H2>
<A><91>
<2><90>
<2><89>
<2><88>
<A><87>
<A><BOH>
<2A><85>
<@2><B4>
<@A>»<83>
<3>»<82>
<2><81>
<@3><82>
<@><79>
<P><78>
<2><77>
<A>CT 6>
<2><75>
<@A><T74>
<@><73>
<3><72>
<2>»<71>
<PA><70>
<A><H9>
<A><H5>
<P»<H4U>
<@><H63>
<A><H8>

LA><67>

<A><66>
<A>CYT>
<2><52>
<72><i2>
<P»<91>
<2><90>
<N><89>
<2><88>
<A><87>
<A><84h>
<A><85>
<Z><84>
<2><83>
<2><82>
<3><84i>
<P><80>
<2><79>
<P2><78>
<2><77>
<P><ThH>
<A><KTIS>
<A><74U>
<P><73>
<P2><72>
<A><Ti>
<A><7 2>
<A><69>
<A><H5>
<@><64>
<A><H6I>
<A><H2>
<P><pi>
<A><hb>
<2><G>
<e><2>7



gass

4461
pa462
24463
n446d
Q44865
pas6e
B4467
Q4470
24471
paaT2
pa473
auaTa
BRAU4TS
24476
Ba477
AuS5002
4581
pase2
au4s5e3
P4584
g4505
2456
24587
Pas LR
24511
24512
U513
24514
24515
gas516
245147
452
24521
24522
P4523

1 g4sa4

24525
24526
24527
P4539
24531
#4532
24533
24534
24535

? Q4536

24537
a4s542
24541
a4542
24543
Pa544
P4545
Z4546
24547
PHS5D
p4s551
p4uss52
@4uss3
24554
24555
24556
24557
245609

MAIN

aure1d

220406
adaeae
200896
PB0Y26
pepeee
poaves
200226
poaeae
roaLAs6
20449y
Ne5800
200206
P060%¢
126408
napeze
RIBLBO
peneae
gongae
penges
zondae
790226
280826
nd2ede6
paaeee
@0@g26
ageate
200026
aen20e6
nYReA6
ae2de6
2424026
200006
117424
222129
7225429
157¢20
p47e00
1964029
136429
1274292
726420
navreqs
248429
137299
1468020
145020
P44200
P464029
237428
140029
240422
P41420
14142¢
pa2929
142409
143209
a434g99
144429
126222
122424¢
221229
a3zeae
1244209
12528¢¢

+RDX
PTAB4Y
«TXTE?
<A><p>
<H><B>
<6><@>
<H><P>
<h><@>
<6E><2>
<H><PD
<HEPCP>
<H><E>
<P><11>
<3><12>
<4><P>
<KA><14>
<2><15>
<H>EP>
<&><@>
<hHDLP>
<6E><P>
<6H><g>
<aA><P>
<HE>CE>
<6H><P>
<a><P>
<6><Z>
<H><P>
<H>LP>
<a><2>
<H><P>
<6><P>
<H><P>
<4><@>
<h><E>
<P><3I7>
<2><44d>
<2><853>
<2><136>
<2><116>
<2><135>
<Z><T5>
<A><S57>
<P2><55>
<A><H56>
<P><113>
<A><76>
<2><i1d>
<@g><iie>
<a><112>
<2><115>
<A><77>
<Z><12Ag>
<B><121>
<A><i22>
<A><123>»
<2A><124>
<2><125>
<A><126>
<2><137>
<2><ili>
<P2><54>
<Z><45>
<2><y2>
<A><62>
<0><51>
<0><52>

8



gus9
24561
24562
gu4sS63
24564
24565
BHaS566
p4567
a4s70
24571
aas7e
PaAST3
24574
d4s17s
guste
34577
pa46dn
24621
4602
4693
p4694
PH4648
pueee
pU6d7
n4612
pae1l
4612
4613
pL614
4615
pue1b
pa6L7
guoen
aue2t
a4dé6e2
24623
Q624
p4625
au626
pUe27
pue3n
4631
4632
N46e33
AL4634
Pa635
PE636
AL637
Q4640
f464)
a4642
4643
Aa644
PL464S
24646
g4e6u7
A4652
Qu6es5]
A4652
24653
g4654
U655
AH656
A4657
ph4e6pR
z24661

«MAIN
2574020
1474022
05002929
1524029
151099
251492
152229
252409
253800
153429
1542¢@
54449
55024
155429
2564082
1304028
131029
031492
132008
732422
7330048
133400
134000
Aa34429
$359029
135489
236029
p2o4go
123020
n2340¢
Uy
121499
gd6023
147409
2502029
150438
1516939
251420
152209
AS2400
p53¢ad
1534292
154009
54429
550089
1554039
256820
130409
1312209
p31400
132000
032422
7233020
133400
1340029
2344029
A3580249
135409
36020
757409
157329
f23429
Ne4432
Qdagee
frEDL828

<A><137>
<A><1i7>
<2><i12@>
<2><121>
<Z><122>
<A><123>
<2><i24>
<2><125»
<3><126>
<3><127>
<2><130>
<@><131>»
<@><132>»
<3><133>
<A5<134>
<2A><H1>
<OA><H2>
<P><63>
<3A><64>
<P><65>
<@><6b6>
<A><67>
<2><72>
<2><71>
<@>»<72>
<A><T 3>
<@><74>
<A><41>
<A><Ub>
<A><47>
<2A><50>
<2><43>
<A><i 4>
<2><ii17>»
<2><128>
<2A><121>
<2><i22>
<2><123>
<@><124>
<2><125>
<3><126>
<A><127>
<3><132>
<2><i131>
<3><132>»
<2><133>
<B><134>
<A><H61>
<P><62>
<A><HI>
<B><h4>
<2><65>
<A>CHED
<A»<HT>
<2A><72>
<A><71>
<2><72>
<A><73>
<A>LKTY>
<2><137>
<O><136>
<A><Y47>
<Z2><ii>
<ADCP>T



goee

gusee
24663
p4é6ad
gHa665
U666
4667
4672
paeT!
gue672
4673
gaeT4d
pdeTs
24676
4677
aTYD
4791
4782
24783
gaT4
AauTas5
pUTRe6
nuTu?
aa7Lp
4711
24712
paT7L3
B4T7L4
g4715
4716
paT17
p472@
paT21
euav22
paTe3
a4724
N472%
P47 2H
pu727

ay730
PAT3L
24732
D4T33
24734
24735
A4736

Q4737

Q4T UG
paTat
94742

JMAIN

f26454
Pa6454
P62677
pdoe6]
221236
pend442
042448
PB6R43
Ala43e6
aYa776
B2N436
2d6¢41
PR6R61
741237
f2N433
pA6g4al
PG6LO61
nd1237
pnepdiy
pa6@4dy
Q2661
Q21237
0B6RY4Y
24745
PQ6QRLT
AR6R4Y
087167
pger7i
pd4755
na4aTse
ap4735
Pu6pSU
206060
re6104
poa492
2ae779
232975
2061209

202829
242905
227214
200035
rRAY3T
202420
na1372
209574

26776
pU6TTo
nea753

POWON?

RPSAQ?

PCOUN?
PCOTT:
PeHLd:
PCH3S:
PCH37:
PSAAN:
PSTAC:
PSETP3

SWISA:

;POWER RESTART ROUTINE

LDA
STA
IORST
CWAIT
SEC3
LDA
STA
CCRLF
0s2z
JMP
LDA
CCHAR
CWAIT
SECM2
LCA
CCHAR
CWATT
SECM2
LDA
CCHAR
CWAIT
SECM2
CMESS
MPOWO
CCRLF
CMESS
FROG
CQUES
MSAGU
CSAGU
PSAAN
cTZ0C
gozac
CeTeK
JMP
JMP
LDA
JVP

4g0
KSTAC
SETAC

148PSTAC 3GET PRINT INHI INITIAL FQOR PRINT

1,6PSETP

@,PCOTT
a,PCOUN

PCOUN

=2
@,PCH14

2,PCH3S

2,PCH37

RPSAQ
2,CIGIN

8,2

sWATT 3 SECONDS TO TERMINAL REALCY

JPRINT 5 CR, LF FOR TTY, SILENT

sFF FOR ;PT AND CLEARING SOME CRT'S
;2@ MSEC FOR CRT

sHOME UP FGCR CRT

328 MSEC FOR CRT

tERASE EOF FCR CRT

326 MSEC FQR CRT
; POWER

sACTUAL PROG NAME
3SET SWITCHES, START ADDR

;SUGGESTED ANSWER

;READ ANSWER

sSUGGESTED ACCEPTED 3Y OPERATOR
$ERROR RETURN

JANSWER INPUT'ED

1START PROG

sCOUNTER

35 CR,LF

sFF

s HOME P

sERASE FOF

s SURGESTED START ADDR
$ASM VALUE OF JMP NINMI
sPRINT INHIRIT ROUTINE

$INITTAL START ADDRESS ROUTINE
JUSED TQ HELP START WITHOUT SWITCHES

LCA
STA
JMP

1,8PSTAC 3GFET PRINT INHI INITIAL FOR PRINT

1,8PSETP

RPSAQ

;USE PCWER RESTART ROUTINE




|
21
22

B3
B4

2s
26

87
08

g9
1¢
i1

226l

a4743
Q4744

B4TAS
4746
24747

B4750
24751
24752
DATS3
A4754

Q4755
BAaT756
e47s57
Q4760
24761
4762
84763
g4764
Q4765
r4766
AK767
PHTT 2
24771
4772
QRTT3
a4774
AU4T75
BHTT6
Q4777
psa0a
25241

n50e2
NLL03
25244
25005
g50u6
a52a7
a501e

oMAIN

2¢5015
péeeay

247529
242527
gaeiaz2

242523
232125
231@56
251454
goegiat

42523
peni24
253523
521141
2441023
751525
a520640
nen117
247503
52116
g47522
n26114
p24a4a
n27064
paudse
n20e54
252123
751101
P4n524
gd42124
edpiaz

205015
250123
g2nies
PS4524
242524
n22872
peee924¢

MCRLF

MPOWQ 3

DsAqU:

MSAQU3

MCPUT!

«TXT 1<152¢i2>! 3"<iSngi2>"

«TXT |POWER! ;"POWER"

OTXT ISEEQQZ'SAI ,"SEE“.Z'SA“

#TXT ISET SWITCHES 70 CONTROL, (4,2), STARTADDRI

s"SET SWITCHES TO ConTRoL, (4.2), STARTADDR™

«TXT 1«15><12>CFy TYPEs | 3"<15><12>CPy TYPED "



geea

po21t
as@12
05013
gs214
n5¢15
nsete
no5a17
psa2a
gs52e21
ase22
25223
g5924

a5ues
g5see6
phee7
25032
5231
25232
25233
25034
25035
25136
Q5037
95042
23241
25042
25243
25044
A5a445
Bl
35047
@s5es52
95051
25952
25253
as5a54
P5255
nsese6
@B5857
25460
25061

) 35862

gsee3

25064
35265
25266
a5267

aMAIN

165820 EXMEM:
poue6RT2
2UEBTL EXMMF:
pus5872
2e5121
AB5064
ago6R52
pd6BS6
p26124

ngp4e2 -

pea71Y
724875

Pag44p
206271 EXMMTS
725196
aasice
aa5¢66
Ag6ds52
eR6R56
nEe124
péndge
aun779
22ne7s
RaN427
PO6UU3 EXPRT!
206246
224422
r26as52
A06256
23a417
22522a
226052
266656
26247 -
ze4d14d
23a411
210412
aveq4e
132414
nén7et
PBLOA3
pe24a1
fe4740

P2aE34 XFROM3
A¢RYQa FMADR:
Pene37 XTOIN:
AUBE2Y LMADR?

JROUTINE TO EXAMINE MEMORY,

MOV 3,1 H
CSAMS sSTART ADDR MESSAGE
COUES
MXMMF sEXAMINE MEM FROM
DXMMF ;SEF NEXT QUESTION, TO (INCL)
XFRCHM s SUGGESTED ANSWER
CTOCT
cpocT
CGTCK sREAD ANSWER
JMP o2 1SUGGESTED ACCEPRPTED
JMP EXMMF sERRQOR RETURN
LDA 8sCIGIN 3ANSWER INPUT'ED
sMOVR# 2,8,5ZC $EVEN 7
s JMP EXMMF sNO, ERROR
sLDA {,UPPERLIMIT
sLDA 2,LOWERLIMIT
$ADCZH# 1,2,SNC
sADCZA 3,2,52C 3AL2=<ACP=<ACY) 7
s JMP EXMMF sOUTSIDE LIMITS
STA 2,FMARR ;INPUT ACCEPTED
CGQUES
MXMMT :TO INCL, )
MXMMT sUSF THE SAME MESS AT DIS
XTOIN JSUGGESTED ANSWER
cT0CT
¢cocT
CGTOK sREAD ANSHWER
JMP ot2 sSUGGESTEDR ACCEPRPTED
JM¥P EXMMT $ERROR RETURN
LCA @)0IGIN 3ANSWER INPUT'ED
STA 2,LMADR 3INPUT ACCEPTED
CCRLF
ccice
LDA 1,FMADRR
cTocT
ccocT -
LCA 2,FMADR
LCA 1,2,2
cToET
CDOCT
CDATT
LCA 1,LMADR
LDA 2,FMADR
182 FMADR 1 TO NEXT LOC
JMP 3!
SuBR# 1,2¢8ZR LAST L0OC ?
JMP EXRRT sNO, NEXT
CCRLF sYES, PROGRAM FINISHED
JMP 6,41
SwISA $RESTART MAIN PROGRAM
34 sFIRST MEM _LOC QUES
(7 $ANSWER
37 sLAST MEM LOC GQUES, INCL

2 ;s ANSKWER




| 8263 (MAIN
21
g2 MXMMF?:  ,TXT LEXAMINE MEM FROM | s"EXAMINE MFM FROM 7
nsSa72 054105
25271 g46521
25872 247111
25273 n201925S
ase74 g42515
25475 220115
AS@7e 9S11i@6
aSATT 046517
p51¢2 PoRBLY
23
g4 DXMMFS  LTXT X M FROM | s"X M FROM M
25101 222139
asS182 229115
25123 851186
25124 046517
25105 208040
85
06 MXMMTS  LTXT IT0 INCL, | $"TO INCL. "
p5186 P47524
NS187 Q44440
@5112 ¢41516
25111 e27114
25112 ©20Q4Y
27
g8 MOMMCs  ,TXT IDEPOSIT: | J"DEPOSITE ¥
25113 242524
25114 247529
75115 044523
P5116 p35124
25117 26R04Q
g9
1z MDMMFT  LTXT IFROM LOC | J"FROM LOC
#5122 951186
25121 746517
P5122 z4ewvuR
75123 041517
go124 poaLLn

- a Yis
N Y -

95125 177777 DPCON: 177777 JDEPOSIT CONTENT QUES
35126 Q@MEED CMADR: ¢ 3 ANSWER



|

é1
a2
23
24
2s
06
87
o8
a9
e
11
12
13
14
15
16
17
18
19
2e
e3!
a2
23
24
25
26
27
28
29
38
31
32
33
34
35
36
37
58
39
4
41
42
43
44
45
4e
47
48

ag64

75127
25139
25131
n5132
259133
95134
75135
P5136
25137
25149
@5141
as142
25143
25144
25145
25146
AS147
25157
P5151
25152
25153
25154
%5155
25156
a5157
25160
g5161
A5162
75163
pS164
95165
75166
p5167
25172
251714
85172
25173
25174
g9178
25176
25177
g52¢2
g52e1
29282
252493

dMAIN

165029
g6aTe
po6eTy
265113
225113
pEs5125S
@a6Qse
@26056
226124
péadoe
Y779
p22d75
P42763
PB6RTL
725122
785122
aLseey
76252
pa6RS6
pR6104
fnap4az
nea772
@22075
742727
QR6eTy
PE51086
205146
2u5Q66
pL6852
peba56
ga6124
aoa4p2
nRR772
P2aeTs
p42676
224734
B3R6T2
rd5¢39
234672
219667
2824214
172414
paQT772
pé24ny
234749

DPMEM:

DPMMC:

DPMMF 3

DPMMT?

DPPRT:

$ROUTINE TC DEPGSIT IN MEMORY,

MOV
c8avS
CIUES
MOMMC
MEMMC
CPCCN
CTOCT
cpocT
CGTOK
JMP
JMP
LCA
STA
COUES
MOMMF
MOMMF
XFRCOM
cToCT
ceocT
CGTOK
JMP
JMP
LCA
STA
CIUES
MXMMT
MXMMT
XTCIN
cToeT
cecocT
CGTOK
JMP
JMP
LCA
STA
LDA
LDA
STA
LDA
IsZ
JMP
SuB#
JMP
JMP
SAISA

31

ot
DPMMC
2,CIGIN
2,CMADR

ot
DPMMF
2,0IGIN
2,FMACR

.+e
pPMMT
2,CIGIN
a,LMADR
1,CMADR
2,FMADR
1,2,2
3,LMARR
FMADR
ot
B’EISZR
DPPRT
8,41

START ADDR MESSAGE
JDEPQSIT:

sSUGGESTED ANSWER

sREAD ANSWER
;SUGGESTED ACCEPTED
$ERROR RETURN
$ANSWER INPUT'ED

s INPUT ACCEPTED

sFROM LOC

;SUGGESTED ANSWER

sREAD ANSWER

1 SUGGESTED ACCEPTED
$ERRCR RETURN

s ANGWER INPUT'ED

s INPUT ACCEPTED

;70 INCL,

$SUGGESTED ANSWER

;READ ANSWER
sSUGGESTED ACCEPTED
{ERROR RETURN
sANSWER INPUT'ED

s INPUT ACCEPTED

;70 NEXT LOC

sLAST L0OC 2

sNQ, MNEXT

tYES, PROGRAM FINISHED
;RESTART MAIN PROGRAM




gaes
@524
95205

25286

2527
ps21e

25211

? 95212

n%213

> PS5214

25215
25216
25217
ph222
psael
as2a2
25223

) p5224

25225
75226

25227

} @%23¢

25231
n5232
p5233
25234
25235
75236
25237
p%2449
5241
nS242
25243
e5244
35245

JMAIN

2002022
2022020

202877

220043
20v00d9

as4773
725404
244417
725491
P44413
g274092
P44Q075
Pa44765
725493
ndu412
125404
pua4y
po6RUsb
26243
po6Q4ud
Yooy
LYY
p22009
po4752
290029
Pl p L]
RQO6BH4
205296
o604
pas2ne6
2R684Y
735207
a3a74@
261485

RAUES:
QUESA:

MXQUE$

MX2SP3

XQUES?

QUESD
QUESM:

QUEST:
QUESS:

ITAPE 3

«EQT

e
"

oTXT 17214

£ TXT |

l

sRETURN ADDR GUFS ROUTINE
;SUGG, ANSWER

:"?”

;"2 SPACE"

JROUTINE TC OUTPUT AUESTICNS,
sHOW TO USE, SEE EXMEM,

3CALL
H

- e wn we wa

STA
LCA
STA
LDA
STA
LCA
STA
STA
LA
STA
LDA
STA
CDICcL
CCRLF
CCISP

CMESS
¢
LDA

g
CDISP
MXQUE
CMESS
MXQUE
CMESS
MX28P
LA
JMP

CQUES
MRUES
DNUES
AQUES
cTocTY
coeocT
RETURN

3,RIUES
1023
1,0UESM
1,1,3
1,QUESD
1,062,3
1,0IGIN
1,GUESA
1,3,3

sLABEL TEXT TTO/LPT 1,9,17,25 LETTERS
sLAREL TEXT DIS ALLWAYS 9 LETTERS

s LAREL SUGGESTED ANSWER

sPRINT ROUTINE FOR SUGG, ANSWER
sDISPLAY ROUTINE FOR SUGG. ANSWER

3TO RELEVANT CALL OF INPUT ROUTINE,

11e PARAM
12, PARAM

33, PARAM

34, PARAM

1,GUEST .

1,4,3
1,GUESS

1,GUESA

3,RAUES
5,3

15. PARAM

1DISPLAY MESSAGE
sPRINT MESSAGE

sMUMBER PRINT RQUTINE TTO/LPT
sNUMBER PRINT ROUTINE DIS

+?

AR

$2 SPACE

3BYPASS PARAN,, RETURN



8266

oMAIN

;TAPE 4

3 GENERAL INPUT=ROUTINES, VERSION 762119 RY HH
3 GETDC GET DECIMAL NUMRER

; GETOK GET OKTAL NUMRER

; GETBI GET BINARY NUMBER

; GETSC GET SINGLE CHARACTER

3 GETTX GET TEXT STRING

3 ABSTRACTS1

.o we we we w8 we

-e

- we ~e

- we

-

~~

-~e we

e w8 wa we

AFTER CALLING DIFFERENT RQUTINES THE OPERATER CAN KEY=IN A
DECe=s CCToe= OR A BINARY NUMBER, A CHARACTER OR A TEXT=STRING,
THE NUMBER OR THE CHARACTER WILL AFTER A TERMINATICN=INPUT
BE STORED IN "DIGINM, THE TEXT~STRING IS PACKED IN A BUFFER
CALLED "TEXIN", THE ADDRESS OF TEXIN IS STORED IN "DIGIN®
FOR INDIRECT UsE,

DESCRIPTION:
"NUMBER"=INPUTROLUTINES:

>GETDC< FOR A DECIMALNUMBER DX, WHERE =32768 <= DX <=332767,
ACCEPTED INPUTS ARE +I'JB'1 -0’091

>GETCOx< FOR AN QCTA_NUMBER 0OX, WHERE 3 <= QX <=z 177777,
ACCEPTED INPUTS ARE 3/1s seee 7a

>GETBI< FOR A BINARY NUMBER BX, WHERE @ <= BX <= 1111111,
ACCEPTED "INPUTS ARE @s1.

THE SPACE CHAR IS BLIND,

A TERMINATICN=INFUT WILL STORE THE ENTIRE NUMBER TN THE PAGE=
ZERQ=ACRESS "DIGIN",

"CHARACTER"=INPUTROUTINE:

>GETSC< FOR A SINGLE CHARACTER, ACCEPTED INPUT IS
CHARACTERS WITH THE CCTAL ASCII-COCE 131, 33, 42 = 176,

A TERMINATION=INPUT WILL STORE THE CHARACTER=ASCII=CODE
(HITHOUT PARITY) IN THE RIGTH HALF CF "DIGIN",

"TEXT"=INPUTROUTINES

>GETTX< FOR A CHARACTERSTRING OF MAX, 82 CHARACTERS.,
ACCEFTED INPUT 1S CHARACTFRS WITH TWE OCTAL CODE 11, 48 = 176,

AFTER A TERMINATION THE STRING IS PACKED Rel AND THE 3 LAST
BYTES IN THE STRING WILL ALWAYS CONTEMT CR,LF,2, THEN IT IS
STCRED IN "TEXIN®", FIRST yP TO B2 BYTES OF INPYT, FOLLOWED
BY THE 3 TERMINATION RYTES,
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OPERATING PRQCEDURE:

THE ROUTINFS ARE CALLED BY THE INSTRUCTION3 C>NAME<,
WHICH EGUALS JSR "“ROUTINE", AFTER RECEIVING A LEGAL NUMBER,
CHARACTER OR TEXT=STRING FOLLOWED BY A TERMINATIOR, THE
PROGRAM RETURNS TO CALL+3, WHEN A FORMAT= QR OVERFLOWERROR
OCCURS, THE RETURN IS CALL+2, WHEN CNLY A TERMINATOR IS
INPUT, THE RETURN IS TO CALL+!1,

CALL C67DC :CR CGTOK, CGTBI, CGTSC, CGTTX
TERM RETURN
ERRQR RETURN
NCRMAL RETURN

TERMINATOR:
IN ALL ROUTINES THWE INPUTS: NL, LF, CR OR FF WILL
TERMINATE THE MESSAGE,

EVERY ERRORRETURN WILL INITIALISE THE BUFFERS, COUNTERS
ETCer AND THE RE=INPUTYING THEN HAVE TO START AT THE LAST
TERMINATION PNINT., AN * IS PRINTED,

CANCEL: B

IT'S 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 WATTS FOR A NEW INPUT, IT 18 NOT
PNSSIALE TO CANCEL MORE THAN ONE CHAR, AN ATTEMT WILL
GIVE ERROR RETURN,

THE NULL CHAR IS BLIND,

IF A CHARACTER IS NOT TERMINATOR, BLIND, CANCEL OR
ACCEPTED, IT IS ILLEGAL AND CAUSES ERROR RETURN, -



2268

25246
5247
25259
25251
25252
85253
95254
5255
25256
25287
Pu260
as52e61
25262
N5263
n5264
25265
n5266
25267
25279
25271
29272
25273
25274
95275
25276
25277
25342

75301
A5392
95323
25384
25345
25346
29347
25312
25311

@5312
25313
25314
25315
95316

25317
p5320
25321
a8322

25323

25324
25325
25326
25327
35332
29331
25332
25333
25334

«MAIN

050456
024443
220443y
Q24446
p24461
034454
054452
191122
202421
125420
Pl44de
ARTTY
126490
181122
024445
121122
24444
181122
224437
101122
824436
141122
824440
127425
063277
121929
282424

263613
241423
p24422
aenylg
123422
de@l11le
141015
282771
222413

126439
763434
122414
202776
Pv1479

1264232
262434
122415
221776
Ag1422

230229
222177
280uvayd
agpet2
Q¢2049
222053
B37n2SS
nBALEY
3920832

; SUBROUTINES USED BY ALL IMPUTRQUTINES

s GETCH

GETCH:

RANDIS

RAEND !

INTTI

BZNUK?:
AANUK:

INNUK S
83RNUK?

GETRE
HC177:
RADYN:
RALIF:
RASPA:
RAPLU?
RAMIN?
RAZER:
RACAN?

GETS A CHARACTER FRAM TTI QR NUK TO ACO

STA
JSR
JSR
JSR
LDA
LCA
STA
MOVZL
JMP
INC
CsZ
JMP
SuUB
MOVzZL
LCA
MOVZL
LCA
MOVZL
LDA
MOVZL
LCA
MOVZL
LCA
AND
HALT
mMav
JMP

SKPON
JP
LDA
CIA
AND
N10S
MoV
JmPp
Jup

SuB
DIA
SuB#
JMP
JMp

SUB
CIA
SUB#
JMP
JMP

z )
177
£

12
4
53
Ss
€2
32

3,GETRE
BZNUK
INTTI
INNUK
tyRAZER
3+,RALIF
3,RADYN
2,28,82C
RAEND
i,
RADYN
RANDI
1,1
2,2,52C
1,RAPLU
Q,2,82¢C
1,RAMIN
@'ZISZC
1,RALIF
2,2,82C
1,RASPA
2,2,82¢C
1/RACAN
1,1¢,SAR

1,2
8GETRE

XTT1I
2,3
1,HC177
ByxTTI
1,0
XTT1I
222 ¢ SNR
INTTI
2GETRE

1,1

2, NIK
1,2/,82ZR
AANUK
2,3

1,1
2,NUK
1,27SNR

. -2,3

2,3

- e we e N
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CHECK BUSY NUK
INPUTDEVICE = TTI
INPUTDEVICE = NUK
READ ASCII FROM NUK
AC@=KEY

DIGIT FOUND
ACl = DIGIT
@d=9

"
+

ACt

ACY
ACy = LF

ACY = 8P

u

Acy CAN

NO KEYS
ACt TO AC?

7IS TTI KEY PRESSED ?

-
’
.
”

“e we e w8 we -

- wa we s we

Nfy, CHECK CTHER INPUT DEVICE
YES, GET CHAR

NLLL CHAR 7

AC13=2

TEST RUZY NUK

Is Aaca=e 7

N e« KEYBOARD NNT READY
YES, RETURN,

ACls=s @

GET KEY BITS

ARE THEY ZERQO ?

YeS, OTHER INPUT, TEST TTI
NO, KEY DEPRESSED
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#5335
A5336
25337
n5342
25341
R5342
25343

25344
25345
25346
85347
2535¢
95351
25352
@5353
25354
25355
25356

25357
8536@
25361
25362
25363
25364
25365

25366
25367
345370
29371
25372
29373
25374
25378
25376
25377

A54u0
a549d1
25482
25483
as4a4
25445
254406

a5497
25412
25411
25412
25413
asa14
@5415
5416
asa17
25420

254214
5422
25423
as424
as542%

o MAIN

239559
112415
20Q405
232765
112415
202492
2914214

254461
2309457
151122
2a2417
151122
eYA415
152229
252451
220533
234402
02447

2544926
2084427
né2424
PA6245
p26041
262421
2092239

p2n521
gauTT2
227522
204766
126422
244075
46426
026426
210423
000493

7212421
A10429
8649
204743
Q06044
224743
702443

232474
1124145
no1421
23472
112433
501401
P3IN4eS
112432
70140}
221420

nLavad
ne6332
aeoany

neauRe
Peng2d

DELTE:

DELOVs

TYPIN:

TYPRE®

ILLGR:
ILLEG:

INTER:

ONTER?

TERMT:

INRET:
XTXCO:
XTXNDS
LASTN:
DELRE:

LCA-
SUB#
JMP
LOA
suB
JMP
JvP

STA
LCA
MOVL
JMP
MOVL
JMP
ACCZR
STA
LDA
JSR
JMP

STA
JSR
JMP
coourt
CCHAR
JMP

LDA
JSR
LDA
JSR
sus
STA
STA
JSR
152
JMP

1§82
152
CMESS
MCRLF
CCIsP
MCRLF
JMp

LDA
suB#
JMP
LDA
SUBZ#
JMP
LDA
SUBZ#
JMP
JMP

z
TXCOU
TXEND

2sRC33
@,2+/SNR
DELOV
2:HCL77
Q,2rSNR
DELOY
103

3,DELRE
2,LASTN
2:2¢82C
ILLGR
202,82C
ILLGR
212
2,LASTN
g,HC44
TYPIN
ANELRE

3, TYPRE
TERMT
¢ TYPRE

eTYPRE

2,HC44
TYFIN
2rHCS2
TYPIN
1.1
1,0IGIN

1,8XTXCC

AXTXND
INRET

ONTER

INRET
INRET

8 INRET

2,HCL3
@,278NR
1,3
2,HC1S
By2eSNC
1,3
2,HC11
2,2,52C
1¢3

2,3
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THE DELTE RQUTINE L0OOKS FOR RUBOUT

Is AC2= 32 ?

YES « RUBOUT

NQ

IS AC23 177 2 B
YES = RUBOULT

ND

CHECK FOR TC0O MANY RUBQUTS
OR THE FIRSY CHAR IS RUBOQOUT
1S LASTN = $77777 2

YES = FIRST IS RUBOUT

IS LASTN = 277777 2

YES = TOO MANY RUBOUTS

NO = PLACE @277777 IN LASTN
TO INDICATE RUBOUT

TYPE $

RETURN + 1§

TYPE THE CHAR IN AC2 AN TTY/DIS

TERMINATOR 7

YES, DO NOT COPY

TRY TO TYPE CHAR ON DISPLAY
TRY TC TYPE CHAR On TTO

ILLEGAL ROUTINE, TYPE 3
COPY LAST CHAR

TYPE *

AC1:= 2

DIGINS= 2

TEXINs= CR,LF,?2
FAR EMPTY TEXTSTRING -
ILLEGAL OR CVERFLOW RETURN
IS TO CALL + 2

TERMINATION RETURN TQ CALL+*3
FOR ACCEPTEC INPUT

TYPE CR,LF WITH MESS TO WAIT FOR
DEVICE REACY, RETURN 18 Tn CALL + 1
FOR NO INPUT, ONLY TERMINATION

(FOR ANSWER GQUE. WITH AN OKAY),

RETURN TO MAIN PROGRAM

THE TERMT ROUTINE Ln0KS FnR TERM,

IS AC2=13 7

YES = IT I8 NNT A TERM

NO

Is ACZ=<18 2

NOs ITYS NCT A TERMINATOR
YES

IS ACO=< 11 72

YES = 1T IS NOT A TERMINATOR

RETURN ADDRESS TO MAIN PROGRAM

ADDRESS OF TEXTBUFFER COUNTER
ANDRESS OF TEXT TERM ROUTINE
X77777 FQR FIRST/RUABGUT, ELSE
RFTURN ADPRRESS FOR RELTE



aare

P5426
25427
P5430
p5431
P5432
25433
25434
25435
35436
P5437
P5440
p5441
Q5442
P5443
25444
Q5445
p5446
25447
05450
25451
25452

25453
A5454
25455
a5456
ps4s7
as460¢
asH61]
25462
75463
5464
25465
25466
Ande67
pS47¢
25471
5472
9473
25474
A%475
25476
25477
as55an
25521

75582
#5593
25594
25585
#h546
295497
@ssia
25511
25512
25513

JMATIN

a54773
126909
R46549
244534
126402
244534
PR4612
224752
aRA4US6
pd4676
222774
paugye
224512
gg4s27
aan433
200422
gAUHE2
a24517
Q46522
284736
pan762

254426
234432
111@9a
n24513
116415
n23a771
a34427
116432
ne4704
234427
116633
2047214
p34422
116415
133299
A34429
116415
13329249
234474
156832
Ad46789
32421
220222

223911
pA0213
202315
2902349
200240
PoRA44
poeaese
PLALs3
20785%
aéag7e

3 DECIMAL=NUMBER=INPUTROUTINE,

GETDC:

GETD1¢

DELDC!
ECHOU4:

STA
ARC
STA
STA
sus
STA
JSR
JSR
JMP
JSR
JMP
JSR
JSR
JSR
JMP
JMP
JSR
LCA
STA
JSR
JMp

3,INRET
1,1

.
’
»
’

INITIALTIZE
AC13=177777

1,6LASTd 3 SET LAST4

1,CSIGN
1,1
1,NUMBAY
GETCH
TERMT
TERMDC
DELTE
GETD1
LETE4
CHRAN
OFTDC
DELDC
DELDC

PLADC

1,0CDIG

1,8LAS5T4

TYPIN
GETD1

WS NS WA WA WO NG WA e WP WS NS NS N0 Ne Wy

H
H

SET DSIGN TO +

Acls= @

CLEAR NUMBRER

GFT CHARACTER TO AC?2

TEST FOR TERMINATOR

IT 1S A TERMINATOR

IT'S NOT A TERMINATOR=- IS IT A DEL
IT IS A DELETE=CHAR

IT!s NOT A DELETE=CHWAR

PUT CHAR IN RANGE @=9

TEST FOR OVERFLOW

FIRST

LAST IS RUBCOUT

ADD LASTY4 TC MUMB4 * {g«DEC,
STORE NEW pIGIT IN LaASTY

TYPE MEW CHARACTER
GET NEXT CHARACTER

+ SUBRCUTINES USED BY GETDC,

LETE4:

LEREd:

HC1:
AC13:
HC1S:
HC323
HC42
HC44zs
HCS2:
HCS33:
HCSS5¢
HC72:

STA
LCA
MCV
LCA
Sup#
JMP
LCA
SuBz#
JSR
LDA
ADCZ#
JSR
LDA
SUB#
ARD
LpA
SuB=
ACD
LDA
ANCZ#
J3R
J¥p

@

11
13
15
32
42
44
52
53
58
72

3,LEREY
3,nC42
2,2
1,RC62
2,3+SNR
ECrO4
3,HC52
e,3,82¢C
ILLEG
3,KCT72
@,3sSNC
ILLEG
3,HCS3
2,3,SNR
1,2
3,HCS5
2,3,ShR
1,2
3,HC62
2,3,82C
ILLEG
PLEREY

WO WA W ME NG WO B NS M NG WA WO NS WO WS wE e W

LEGAL TEST
AC2:= CHAR

IS AC? = u4g ?

YFS « THE CHAR IS A SPACE

NO

I8 AC?2 > 52 7

NO = THE CHAR IS NOT LEGAL
YFS

Is AC2 < 72 7

N = NUT LEGAL

YES

I3 AC2 >< 83 ?

NQ « IT'S A PLUSSIGN, ADD 6n
YES

IS AC2 »< 55 ?

NO = IT'S A MINUSSIGN ADD 60
YFS

Ig ACQ >= 62 7

Nn NOT LEGAL

YES « IT!'S A VALID DIGIT

"




| 8271 ¢MAIN

21

02 05514 Q04456 TERMDC: JSR OFTDC ; TERMINATION, TEST QVERFLOW
93 25515 pUa66S JMP ONTER ; TERM IS FIRST

24 75516 gap4ge JMP TERDC s+ LAST IS RUBOUT

@5 P5517 22441y JSR PLADC : ADD LAST DIGIT TGO NUMBY

P6 259522 224447 TERDC: LDA 1 /,NUMBY

97 25521 030444 LDA 2,0SIGN

@8 25522 125815 MOV#H 1,1,S5NR ;3 IS AC1 = 2 72

P9 25523 A20423 JMP TERMY : YES =« ZERO ALLWAYS POSITIVE
19 85524 1510814 MOV# 2+2s7S2R 3 IS DSIGN = ¢ ?

11 25525 124422 NEG 1,1 + NO = IT IS & NEGATIVE NUMBER
12 25526 Q44275 TERML: STA 1,0IGIN § YES = IT!'S A POSITIVE NUMBER
13 25527 Q@n65y JMP INTER : CUTPUT TERM CHAR

14

15 85532 @54421 PLADC: STA 3,REPLY4 3 PLACE LAST DIGIT/SIGN

16 25531 Q26437 LDA 1,8LAST4

17 29532 1524029 SUB 2,2 ; AC2:z @

18 25533 034756 LDA 3,HC53 ¢ LAST = + 2

19 95534 136415 SUB# 1,3,SNR 3 NO

27 09535 aga412 JMP PLASI : YES, SET DSIGN

21 25536 15252@ SUBZL 2,2 ;} AC21= 1

22 25537 234753 LCA 3,HCSS 3 LAST = = ?2

23 25542 136415 Sus# 1,3,SNR 3 NO

24 25541 282496 JMP PILASI s+ YES, SET DSIGN

25 25542 230425 LDA 2/NUMBY

26 25543 204413 JSR MULTE ;s MULTIPLY NUMBU WITH 1O=nEC,
27 05544 133229 ADD 1,2 s ADD LAST4 TO NUMB4Ux%1DQ

28 25545 pSa422 STA 2/NUMRY4 3 PLACE NEW NUMBRER

29 25546 222493 JMP SREPLY

30 n5547 052416 PLASI: STA 2,0SI6GN 3 PLACE NEw SIGN

31 25550 pu24at JMP PREPLA4 3 RETURN

32 95551 227829 REPL4: @

33

34 25552 224417 CHRAN: LDA 1,HC6® 3 PUT CHAR IN RANGE 2 = 9 OR
35 29553 132423 SyB 1,2 s PUT CHAR "+" T0 53 0OR

36 25554 250412 STA 2,0CDIG 3 PUT CHAR "=" TO S5

37 25555 021422 JMP 2,3 s + AND = WAS ADDED 62 IN LEGAL TEST
38

39 15556 244426 MULTE: STA 1,#ULSA 3 NUMBER TO BE MULT, BY 12 IN AC2
4% 25557 145129 MOVZL 2s1 $ AC23NUM, AC{=Z2*NUM

41 95567 125129 MOVZL 1,1 3 AC23NUM, ACI=zdaNyM

42 25561 133129 ADDZL 1,2 ; AC2=10ANUM, ACIZUXNUM

43 25562 Q224492 LDaA 1, MULSA

44 25563 201422 JMP 2.3 ¢ RESULT IN AC2

45

46 05564 AUQQQ2 MULSA: @
47 PS565 2000288 DSIGN: @
48 95566 022020 DCDIG: @
49 PSS67 2072073 NUMBY4: @
Sp 25572 225424 LAST4: LASTIN
51 25571 Q2209603 HC6ED: 62 ~

STGNFLAG, 2=+, 1==, 177777=N0 SIGN=+

-



8272

Pe572
25873
PS574
25575
85576
25577
25642
p5621
n5682
n5643
25604
25605
25686
25627
25612
g5611
25612
25613
25614
25615
25616
ase17
ns622
05621
A5622
2%623
nh624
25625
A5626
pseav
nS5632
75631
25632
35633
25634

15635
25636
25637
25649
go641

25642

MAIN

PS4452 OFTDC:
226775
125122
Ad2445
212444
125192
g@2442
234712
136415
200432
2347926
136415
0427
176429
p3p755
151112
n54753
230754
1551292
175122
175112
nB6556
173122
096554
151112
PB6552
133092
151113
0ea412
34736
175875
206544
151134
PR6542
223434

232733 OFTSI:
151113
206536
212402 OFTRE:
pd2401

222022 RETOF:

STA
LOA
MOV,
JMP
152
MOVL
JMP
LDA
SUB#
JMP
LDA
SuB#
JMP
sus
LDA
MOV #
STA
LDA
MoVZL
MOVZL,
MOVLA
JSR
ADDZL
JSR
MOVL &
JSR
ADD
MOVL #
JMP
LDA
MOV
JSR
MOVZL#A
JSR
JMp

LDA
MOVL A
J3R
182
JMP

3,RETCF ; OVERFLOW TEST FOR SIGN AND
1,0LAST4 3 (PREV*1@)+LAST < LIMIT DX ‘

1,1,82C ; 1s THE LASY RUBBED QuUT ?
8RETOF 3 QR IS IT THE FIRST ? YES, FIRST
RETOF

1,1,82C

8RETOF 3 YES, RUBQUT

3,HC53 - 3 NO, IS LAST A + 2
1,3,SNR 3 NO

QFT3I s YFS

3,HC55 3 IS LAST A = 7

1,3,SNR 3 NO

QF TSI 5 YES

3,3 ; AC3:s=

2,08IGN 3 IS DSIGN = 177777
2,2¢,S2ZC 3 NO

3,0SIGN 3 YES, SET FIRST +

2/NUMBY ; AC2:sPREVIQUS (PREV)

2,3 s PREV%Z2

3,3 3 PREV*Y

3,3,52C 3 PREV%8>=265536 IF.

aXILLG 3 PREV >= 81962

3,2/52C 3 PREV*18>365540 IF @
aXILLG 3 PREV >= 6554

292¢872C 3 PREV%10>=32772 IF

aXILLG 3 PREV »= 3277

1.2 3 (PREV*12)+LAST>32767
2,2/SNC 7 («=232760)+2,,.9>32767 7
QF TRE s N0, RETURN

3,0SIGN 3 YES, TEST +« 32768,32765
3,3,5NR 3 TEST SIGN

sXILLG 3 +32768, +32769

2,2,5ZR ; =32768, 0K RETURN

aXILLG 5 =22769

CFIRE 3 RETURN

2,0SIGN : OVERFLOW TEST SIGN
2¢2eSNC 3 IS IT FIRST SIGN ? YES
axILLe 3 NO

RETOF : PASS RUBQUT/FIRST RETURN
23ETOF 3 RFTURN

RETURN ADDRESS

-



2073

25643
As644
25645
25646
250647
p565@
25651
@%652
25653
25654
#5655
25656
25657
256069
25661
25662

} 85663

as664

85665
256066
25667
25672
as671

7 25672

25673
25674
85675
pS676
25677
95702

25701
25792

) 25723

a5724
a57¢5

25706
25797
5712
25711
25712
AS713
as71i4d
p58715
235716

5717
05729
25721

ps5722
as723
25724
ps725
ps5726
ns727
25730

+MAIN

056537
1260839
Q46449
126420
044435
28653y
P86526
A22452
996523
faAATTA
2d4419
0344392
n20433
2072422
poause
p42423
nB6516
PUAT 64

A54413
230413
034414
224412
126415
ng2436
116415
282424
112032
206477
ng2421
200009

202249
220333
a29u11
22209249
205424

226777
1254182
2014929
125102
221421
233771
151204
206469
ad1422

732766
a50764
201429

RA4T 64
pR2461
207432
a24772
224756
244475
n82453

3 CHARACTER=INPUT=ROUTINE

GETSC:

GETS1:

DELSC:

STA
ADC
STA
suB
STA
JSR
JSR
JMP
JSR
JMP
JSR
JSR
JMP
JuPp
JSR
STA
JSR
JMP

3,0XINRT

el

1,6LAST!

1,1
1,NUMSC
aXGTCH
AXTRMT
TERMSC
OXDLTE
GETSH
LETEL
QFTSC
DELSC
DELSC
PLASC

.
’

we we

H
H
H
'
H
H
’
i
;
§

AC1:=3177777

t SET LAST!
AC1:= @
CILEAR NUMSC

GET CHAR TO AC®

IS IT A TERMINATOR ?

YES

Ng = I8 IT A DEL CHAR ?

YES

NQ = IS IT LEGAL ?

IT'S A LEGAL CHAR, TEST OVERFLOW
FIRST

LAST Is RUBOUT

PLACE LAST IN NUMSC

2,0LAST1L 3 STORE NEW CHAR IN LASTH

eXTYPN
GETS!t

.
’

H

TYPE NEW CHWARACTER
GET NEXT INPUT

;7 SUBROUTINES USED BY GETSC

LETE1L:

LEREL
HiC42:
H1C33:
H1C1t:
NUMSC e
LAST1:

OFTSC:

PLASC:

TERMSC

TERSC:

STA
LDA
LDA
LDA
SUB#
JMP
suB#
JMP
ADCZ#
JSR
Jmp
2

42

33

11

2
LASTN

LDA
MOVL
JMP
MOVL
JMP
LDA
MoV
JSR
JMP

LPA
STA
JMP

JSR
JMP
J¥P
JSR
LCA
STA
JMP

3,LEREL 7 LEGAL TEST

2,H1C40
3,H1C11
1,H1C23
@,1,8NR
elLEREY

Ar3rSNR
aLEREL

2,2,582C

eXILLG
eLEREY

1,0LASTY

1r1+,5S2C
2,3
1,1,82C
1.3
2eNUMSE
2¢2rS2R
sXILLG
2,3

2, ASTI

2/ NUHSC
2,3

OF TSC
8XONTR
TERSC
PLASC
1,NUMSC
1,0IGIN
8XINTR

W e 48 WA e e w»

. WS we we ws

7

Is AC2 = 33 7

YES
NO = IS ACg = 11 ?
YES
NOQ = IS ACg >»= 48 7
Ne

YES = IT IS A LEGAL-CHAR

3 DVERFLOW TEST

Is THE LAST CHAR RURBRBED 0OUT ?
OR I3 IT THE FIRST 7 YES, FIRST

YES, RUBOUT

NUMSC = @ FOR FIRST

IS IT THE FIRST CHAR ?
NA, QVERFLQW ~
YES, RETURN

PLACE | AST CHAR

TERMINATION, TEST OVERFLOW
TERM I8 FIRST

LAST IS RUBCUT

STORE LAST CHAR IN NUMSC
MOVE CHAR TC DIGIN

QUTPUT TERM CHAR



2a74

25731
75732
25733
pS734
#5735
25736
p5737
AS74@
25741
25742
25743
Bas744
25745
a5746
as747
as75a
n5751
Bs7%2
25753
25754

25755
A5756
p5757
as5760
25761
75762
25763
%5764
A5765
25766
5767
as77a

an771
25772
as5773
a5774

asTi1s
AnT776
As5777
a629a
p6ga1
262p2
26203
n6gua

26245
poLesb
p6207
26217
26911

«MAIN

256451
126929
246506
126439
244525
206442
reba42
222503
.A06435
Q2a774
a24412
224441
284445
202423
agndne
p84469
224423
n46467
726426
aga762

n54413
234413
116415
QenaT73
2344141
116832
p2eq412
p34407
116233
ave4a7
pdz4etl
20vend

AenNe4
2ene6d
23987J
2823828

R45367
925335
285407
2u5246
285357
2¢5421
225429
245402

224765
1112292
132422
250764
241420

§ ODCTAL=NUMBER=INPUTRQUTINE

GETOK:?

GETO1:

DELOK:
ECHO2

STA
ADC
STA
sUB
STA
JSR
JSR
INP
JSR
JuP
JSR
JSR
JSR
JMP
JMP
JSR
LDA
STA
JSR
JMP

3,86XINRT

1,1 3 ACL1:=177777

1,8LAST2

1,1 3 AC1:= 2

1,MUMB2

aXGTCH 3 GFT CHAR TC aACeg

@XTRMT 3 IS IT A TERMINATQOR 7
TERMOK 3 YFS

@XDLTE 3 NN = IS IT A DEL CHAR ?
GFT01 : YES

LETEZ2 s N0 = IS IT LEGAL ?

CHRAZ s+ IT IS A LEGAL DIGIT

OFTEZ2 : TEST FOR OVERFLOW

DELOK ;s FIRST

DELOK s LAST IS RUBCUT

PLAOCK s ADD LAST2 TC NUMB2 * B-DEC
1,0KDIG ; STORE NEW CIGIT IN LAST2
1'@LAST2

OXTYPN 3 TYPE NEW CHARACTER

GETO1 s GFT NEXT CHARACTER ‘

; SUBRQUTINES USED BY GETOK

LETE2S

LEREZ:

H2C481
H2C62:
H2C7¢:
QKDIG:

XILLG?
XDLTE:
XTRMT
XGTCH:
XTYPNS
XINRT?
XINTR?
XONTR S

CHRAZ:S

5TA
LCA
SUB#

CJMP

LDA
ADCZ&
J3R
LCA
ACCZ#
JSR
JMP

2

42
62
12
2

ILLEG
CELTE
TERMT
GETCH
TYPIN
INRET
INTER
CNTER

LDA
MOV
sus
STA
JmP

3,LERE2 ¢ LEGAL TEsT

sXxIlilc
aLERE2

NO = NOT LEGAL
YES = IT IS A VALID DIGIT

3,H2Cu0
2p3+SNR 3 IS AC?2 = 42 7
ECKO2 s YES = THE CHAR IS A SPACE
3,H2C63 5 NO :
Bs3¢32C ;3 IS AC2 >= 62 7
oxILLG ¢ NO = NOT LEGAL
3,82C72 ; YES
2,3,SNC 3 IS AC2 < 72 7
H

1,H2C68

6'2

1¢2 3 PUT CHAR IN RANGE ¢g=7
2,C0KDIG

2,3



-

@a7s

a6212
aee13
gbei4
26015
a6e16
nopL7
pe@292
per21
pegaz
26223
peee4
p6225
p60226
péeat

nea3in
go@31
a6e32
N6E33
p6B34
p6235
26036
26037

6040
26241
Q6042

QO24U3
aobuay
poee4n
pabrbb
ponET
negsSe
26251

#MAIN

254415
e32427
26425
125192
pd2411
2192419
12514d2
p024026
234416
156433
2e6751
Qin4ae
PB2421
PBaR20

226411
3e411
151129
151124
151129
1334002
250424
01422

217777
205424
@ued20e

@a4747
202740
200492
pa4Te2
224773
244875
na2732

OFTEZ2:

REQF21

PLAOK:

QFaco:
LAST2:
NUMB2 ¢

TERMOK

TEROK:

STA
LDA
LDA
MOVL
JMP
182
MovL
JMP
LDA
suBz#
JSR
182
JMP

LCA
LDA
MaVZL
MOVZL
MOVZL
ADD
STA
JMP

17777
LASTN
2

JSR
JMP
JMP
J3s

LDA
STA
JMP

3,REQF2
2,NUMB2

1,8LAST2 7 IS THE LAST DIGIT RUBBED QUT ?

OVERFLOW TEST

1,1,82C 3 OR IS IT THE FIRST ?

#REQF2
REQF2
1,1,82C
eREQF2
3,0F2C0 "
2,3,SNC
OXILLG
REcF2
OREQOF2

-
’

- e w8 we wE e

YES, FIRST

YES, RUBOQUT

NO

IS NUMB2 <= 17777 ?
NO = OVERFLOW

YES

RETURN

1,0LAST2 3 PLACE LAST DIGIT

2,NUMB2
2,2
2re
2,2
1,2
2 NUMR2
2,3

OFTE2
8XCNTR
TEROK
PLAOK
1,NUMR2
1,01GIN
8XINTR

’

- w8 we wa

1

MULTIPLY NUMB2 WITH 8«DEC

ADD LAST DIGIT

TERMINATICN, TEST OVERFLOW
TERM IS8 FIRST

LAST IS RUBCUT

ADD LAST BIGIT TO NUMB2

OUTPUT -TERM CHAR



2ave

gease
26453
geesy
26355
géeese
26257
A6R69
pego6l
gedee
peA63
26064
26065
26066
aele7
pen7n
aeaTi
26072
26073
26274
26275

a6R76
ae6e77
20140
ao1u1
26102
261¢3
aslea
26105
26a196
26187
get1a
26111

76112
26113
geltld
p6115

p6lle
26117
p61209
ae121
golaz2

«MAIN

n56739
126022
246474
126429
P44473
P86721
236717
ngQdTy
206714
naeT74
gad412
AA4434
224435
ndn4es
pap4n2
284452
224423
246455
P86795
2ea762

254413
P34413
1164145
neaTTs
a3441
116832
Pd66T L
p344p7
116233
QUL LYY
2¢2421
e22¢ed

PeAgUY
fv22682
regavee
AERaa9

n24775
11102¢
132422
asar74
201429

} BINARY=NUMBER«INPUTRQUTINE

GETBI!

GETBY:

DELBI:

ECHO3:

STA
ADC
STA
SuUB
STA
JSR
JSR
JMP
JSR
JMP
JSR
JSR
JSR
JMP
J¥P
JSR
LDA
STA
JSR
JMP

3,8XINRT

1,1 3 ACL1e=177777

1,8LAST3

1,1 s ACis:= 0

1/ NUMRS

8XGTCcH 7 GFT CHAR TC Ac@

AXTRMT 3 IS IT A TERMINATOR 7?7
TERMBY ; YES

@XCLTE 3 NO = IS IT A DEL CHAR ?
GETB1 : YES

LETE3 s NO « IS IT LEGAL ?

CHRA3 7 IT IS A LEGAL DIGIT
QFTE3 ¢+ TEST FOR OVERFLOW

DELBI s FIRST

DELBI s LAST IS RUBQUT

PLABI s ARD LAST3 TC MUMB3 * 2«DEC
{»BIDIG ¢ STORE NEw DIGIT IN LAST3
1,8LAST3

OXTYPN ; TYPE NEW CHARACTER
GETA1 3 GET NEXT CHARACTER

¢ SUBROUTINES USED BY GETBI

LETES:

LERE3:

H3C48:
R3C6Q:
H3Ck2:
BIDIG:

CHRAZ:

STA
LCA
SuB#
JMP
LCA
ADCZ#
J3R
LCA
ADCZR
J3R
JMP

g

42
62
&2
2

LDA
MoV
suB
STA
JMP

3,LERE3 3 LEGAL TEST

3,H3C40 )

B,3,SNR ¢ I8 ACO = 42 7

ECHO3 * YES « THE CHAR IS A SPACE
3,H3C6@ 2 NO

2,3,32C : 1S AC? >= 62 ?

oxILLG 3 NN = NOT LEGAL

3,KH3C62 3 YES

y3,SNC? IS ACE < 62 72
eXILLG ; NO = NOT LEGAL
8LERE3 ; YES

1,H3C60 3 PUT CHAR IN RANGE 3=}
2,2

1.2

2,BIDIG

2.3




!

21
a2
a3z
a4
2s
a6
a7
a8
a9
1¢
11
12

@377

26123
26124
26125
p6126
pe127
261392
26131
26132
A6133
26134
@6135
no136
26137
26149

go14y
a6142
6143
po144
26145
26146

26147
26152
90151

26152
26153
26154
p6155
26156
26157
polen

SMAIN

254415
239425
P26423
125122
02411
210419
125102
202426
234414
156433
206640
710402
082401
L ELLE

p264e7
n32407
151129
133229
n504e4
2014099

AuaL77
2@s424

AY28A4d

284751
242631
n3a4a2
Pa4764
a24773
244075
232623

OFTE3:

REOF3:

PLABI:

0F3CO0:
LAST3:
NUMB3 3

TERMBI

TERBI:

STA
LDA
LDA
MCVL
JMP
I1sZ
MOVL
JMP
LDA
suBz#
JSR
1sZ
JMP

LRA
LDA
MovZL
ADD
STA
JMP

177
LASTN

JSR
JMP
JMP
JSR
LDA
STA
JMP

3,REQF3 ;
2/ NUMB3
1,68LAST3
1,1,82C ;
eREQF3
REQF3
1,1,82C
OREOF3
3,0F3C0 @
2¢3,SNC
axXILLG
RECF3 H
aREQFZ 3

1,8LAST3
2/ NUMB3
2,2 ;
1,2 ]
2sNUMB3
2,3

OFTE3 H
AXONTR 3
TERBI 3
PLABI H
1,NUMR3
1,0I6GIN

8XINTR

OVERFLOW TEST

! IS THE LAST nIGIT RUBBED OUT ?
OrR IS IT THE FIRST ?
YES, FIRST

YES, RUBOUT

NO

IS5 NUMB3 <= {77 7
NO = OVERFLOW

YES

RETURN

s PLACE LAST DIGIT

MULTIPLY WITH 2-DEC
ApC LASTY DIGIT

TERMINATION, TEST OVERFLOW

TERM I8 FIRST

LAST I8 RUBCUT ,

ANC LAST DIGIT TO NUMR3Z

MGVE THE BINARY NUMBER TO DIGIN

‘CUTPUT TERM (CHAR



pe7se

26161
A6le2
26163
26164
Qo165
26166
Bo167
26172
26171
p6172
p6173
ae174
Pe175
pe176
o177
p62e9
26201
pe2ua

n6293
geand
Qe2¥5
B62Y6
26207

7 $6212

n6211
ae2iz
26213

ne2i4
26215
26216

fe2t7
26220
geaat
goee?d
26223
no224
@62es
geadé
26227
p6230

Y Ae231

26343

«MAIN

256555
1260030
246543
126409
044543
Po6e543
286543
poassy
ades542
PeATT4
244410
PQu423
200423
par4age
n@LU52Ss
242526
206533
ZRe764

f54412
p34412
2304109
116415
Aé2424
112832
206524
2d24a1
702292

po2d11
nENg4Y
adnLLy

226527
125122
201429
125102
701491
n24524
230771
132433
166506
2d14@2

née232
2u9251
aegere

7 TEXT=INPUT=ROUTINE

GETTX:

GETTY:

DELTX:

STA
ACC
STA
suB
S§TA
JSR
JSR
JMP
JSR
JMP
JSR
JSR
JMP
JMP
JSR
STA
JSR
JMP

3,0YINRT
1,1
1,6LASTS
1,1
t,TXCOU
OYGTCH
OYTRMT
TERMXT
aYCLTE
GETTH
LETES
OFTTX
DELTX
DELTX
PLATX

.
’

-~

WE NS M N NG NP WP wa wE we

ACLs=177777
ACl:= @

GET CHAR TC AC2

IS IT A TERMINATOR 7

YES

NC = IS IT A DEL CHAR 7
YES

NO = IS IT LEGAL ?

TESY FOR OVERFLOW

FIRST

LAST IS RUBCUT

STORE LASTS IN TEXTBUFFER

2,@LASTS 3 STORE NEW CHAR IN LASTS

AYTYPN
GETTY

.
’
.
’

TYPE NEW CHAR
GET NEXT CHARACTER

7 SUBROUTINES USED 8Y GFETTX

LETES:

LERES?

H5C11:
H5C44@:
n5C793

OF TTXs

TEXTA:
TEXIN:
TEXEN?

STA
LCA
LDA
SUB#
JMP
ADCZ#
JSR
JMP

e

i1
42
117

LCA
MOvL
JMP
MovL
JMP
LDA
LDA
SUBZ=#
JSR
JMP

ot
«RLK 51
2

3,LERES
3,K5C11
2,15C40
2,3,8NR
8l.ERES
@r20,S2C
aYILig
8L ERES

.
’

. we ue w8 ws

-s

LFGAL TEST

IS AC? = 11 7

YES

NQ = IS ACg »>= 4p 7

NO = THE CHAR IS NOT LEGAL
YES

TFXTBUFFER LENGTH=1, OKTAL

1,8LASTS 3 QVERFLOW TEST

1,1,S8Z¢C
2,3
1,1,32C
1¢3
1, TXCOU
2,HS5C79
1,2,8MC
aYILLG
2,3

e w» «e wo

~e ws we

-8 we we

IS THE LAST (CHAR RUBBED OUT 7
OR IS IT THE FIRST ? YES, FIRST

YES, RUBOUT
NO

IS TXCOU <= 79=DEC
NO = QVERFLOW
YFS, RETURN

APDRESS OF TEXTBUFFER
TEXTBUFFER 82 BYTES ¢ CR,LF
END OF TEXTBUFFER: NUL CHAR




@aa79

26334
26325
26306
263467
26310
6311
76312
g6313
6314
26315
ge316
26317
p6320
26321
260322
26323
p6324
06325

g6326
g6327
26330

@6331
06332
p6333
26334

} 06335

26336
26337
263492

26341
6342
p6343
26344
26345
26346
26347
26352
26351
26352
26353
26354
36355
96356
26357
26360
26361
26362
26363

| p6364

36365

p6360
26367

JMAIN

pS4421
pee6421
219422
n3g421
151213
209423
a44415
nd2412
p39413
125324
147299
230411
151224
2347149
173020292
045377
nez24a1
nenaaa

Auvsda4
geqeay
AL2000Q

P95246
f8540a7
p¥5335
785357
nd5367
205421
205429
235402

224656
722776
p07402
pouT4d
n2u763
125213
pvoYuLT
p20443
121329
n3N7ss
113800
217754
a04413
2¢4415
230435
po441R
125492
a4t
p30646
252875
802752

aQ4413
2e2774

PLATX?

STOTX:

REPLS:

LASTS:
CHAHAS
TXCOou:

YGTCH:
YTRMT:
YDLTE:
YTYPN?
YILLG?
YINRT?
YINTR:
YONTR?

TERMXT:

TERTX:

STA
LDA
182
LDA
MOVR#
JMP
STA
JMP
LDA
MOVZS
ADD
LDA
MOV ZR
LOA
ADD
STA
JMP

2

LASTN

GETCH
TERMT
DELTE
TYPIN
ILLEG
INRET
INTER
CNTER

JSR
JMP
JMP
JSR
LDA
MOVRE
JMP
LDA
MOVZS
LCA
ADD
152
JSR
JSR

- LA

QuUTS:

NBEVENS

JSR
INC
JSR
LDA
STA
JMP

JSR
JMP

3 PLACE LAST CHAR
3,REPLLS 3 LASTS TO CHAHA OR
1,6LASTS 3 LASTS + CHAHA TO BUFFER
TXCOU 3 INCREMENT CHARACTER=COUNTER

2,Txcou

2,2¢/SNC 3 IS TXCOU EVEN ?

STCTX : YES

1,CHAHA 3 N0 = MOVE LASTS TO CHAHA
8REPLS

2,CHAMA 3 CHAKA IS CHAR HWALF BUFFER
1,1

2,1 s Agl s M"LASTS,CHAHAM

2,TXCOU 3 CALCULATE ACRESS 0OF BUFFEREND#{

2,2

3, TEXIA .

3,2 s AC23= TEXIN®TXCQU/Z2

1,%1,2 3 STORE LAST TwWn CHAR INTO RUFFEREND+1
6REPLS ,

3 THE CHAR BEFORE LASTS
; TEXT COUNTER BYTE ADDRESS

QFTTX 3 TERMINATION, TEST OVERFLOW
eYCNTR 3 TERM I3 FIRST

TERTX : LAST IS RUBOUT

PLATX s PLACE THE CHAR BEFQORE TERM CHAR
1,TXCOU 3 IN LASTS

1,1,8N¢c ; IS TXcOU EVEN 7?

NREVEN 3 YFS

2,H5C15 3 NO

2,2

2¢+CHAKA

2,2 s AC2 = "CR,CHARM -

“TXCQU ;3 INCREMENT CHAR COUNT FOR CR

coun:
STABY 3 STORE AC2 INTO BUFFER
2,HS5C12 ¢ AC2 = " 4,LFn

counI

1,1 ; INCREMENT BUFF ADPR FOR g,LF
STABU 3 STORE AC2 INTO BUFFER
2,TEXIA

2/DIGIN 3 APDRESS OF TEXTBUFFER

OYINTR 3 OQUTPUT TERM CHAR
TXEND 7 STQRE LF,CR.2,0
cuTs ; TERMINATE '



gose

26379
26371
26372

P6373
26374
26375
26370
26377
godpd

go401
@6Hda2
f6443
A6da4
26495
A6406
a6407
B6412
n6411
aeud12

26413
ae414

26415

+MAIN

024749
125220
PB1409

nsSa4es
N34635
137¢00
251777
p02421
neaged

254411
232413
AU4765
12540249
peaTee
125429
152479
QuL763
ade4aut
20237248

P02015
egnv12
2e50815

Counr:

STABU:

RETS:

TXEND:

TXNDR

H5C15¢
HsC12:
HLFCR?

LCA
MOVZR
JMP

STA
LoA
ADD
STA
JMP

STA
LCA
JSR
INC
JSR
INC
SuUB
JSR
JMP

15
12
5215

1,TXCoU
1,1
2,3

3,RETS
3,TEXIA
13
2"1’3
8RETS

2, TXNDR
2/HLFCR
CouDnlI
1,1
STABU
1,14

2s2
STABU
#TXNDR

-e -e

-e

-a

-

~a we

DIVIDE TXCOU WITH 2

CALCULATE ADRESS OF BUFFEREND

STORE AC2 INTD BUFFER

AC2 = "LF.CR"

STORE AC2 INTO AUFFER

Ac2:= @
STCRE "@g,2" INTQ RUFFER




v |

2@81

peuto6
fe417
neud2a
A642]
Rbug
p6a23
poed24
poeugs
pea26
neu27
po43n
26431
poenl2
NLUZT
ae434
p6U3s5
26436
NeHu37
goequp
ge441
aea42
peu4a3
poeu4u
n6euLs
g6n46

MAIN

p54522
A3u4524
nS4525
1765249
pog412
A54515
a34500
754520
P34475
Pe2405
254512
P34473
654473
P34471
g54472
pS4472
176490
aS4471
AS4471
254471
AS44TY
n345¢01
256477
263322
742472

sSETPX:

sEHALT:

7L 00P:

ENTPQ:

ENTPY

ENTP2:

ENTCC:

TEST ROUTINES

sTESTLOOP ROQUTINE

sCALL
’

e wWh e W wua

1 I0RST
sFIRST
1SETPR2
$SETPIL
$SETP2

SETPX

EHALT
LOCP

3 SETPQ,SETPY,8ETP2
sPROGRAM LOOP

sERRCGR HALT ROUTINE
sCYCLE LOCP RCUTINE

sNEXT TEST CYCLE

AND SET # OF LOOPS IN

CYCLUS
1210
1211
1282

ERROR CYCLUS IF SWITCH 2
1011
ielz
1242

$IF NOT FIRST LOOP WITH ERROR IN A CYCLE:

DO NOTHING, LOCP

$IF FIRST LOOP WITH ERROR IN A CYCLE:

PRINT aAC@, ACl, AC2 (NOT ON DIS) AND

’

}
H

PRINT PC XXXXXX IF NOT SWITCH 12 (INHIBIT PRINT)

sIF FIRST LOOP WITH ERRQR AT ALL:

’
4

H

WS T ME VO R TH WA WA NS WE NS W wE W

w
-4
>

LCA

w
-
>

SUBZL
JMP
STA

LOA

STA
LCA
JMP
STA
LDA
STA
LCA
STA
STA
SuB
STA
STA
STA
STA
LCA
STA
NIOP
JMP

HALT IN

EACH ERROR WITH AC3=PC

OTHER ACS RELEVANT INFQ,

sELSE DO NCTHING, LOGP

JIF CYCLE NOT FINISHED (# OF LOOP NOT FINISHED)!
IF NO ERRORS AT ALL UNTIL NOw:

IORST, LOQP

IF ERROR AND SWITCH @ = 8¢

ELSE?

PRINT FAILURE RATE QF LAST CYCLE IF
SWITCH 11 = | AMD SWITCH 12 = 2
PROCEED TO NEXT TEST CYCLE

I0RST, LOOP

IF CYCLE FINISHED:

IF NDO ERRGCRS AT ALL:®

ELSE:

PROCEED TO NEXT TEST CYCLE
PRINT FAILURE RATE OF LAST CYCLE IF
SWITCH 11 = 1| AND SWITCH 12 = 2

IF SWITCH @ = 23

ELSE:
3,L00PR
3,1TRP1
S'ITRAG
3,3
ENTCO
3,L00FR
3,ITRP2
3,1TRAG
3,1TRPI
ENTCO
3,L00PR
3,1TRE2
3,1TRAG
3,1TRP2
3,I7R
3,1TRCT
3,3
3,EFLAG
3,ERRCT
3,ERBCT
3,EBFLG
3,SETSKW

PROCEED TO NEXT TEST CYCLE
I0RST, LOOP,
sINTTIALIZE EACH TEST

sAC3:= 1

3AC3:=2 7

$SET FIRST ERROR FLAG = 3

$SET ERROR COUNT = 2

sSET ERROR RUFFER COUNT = 3

sSET FIRST ERROR FLAG BUFFER = g
$SET PRINT INWIBIT ON SW 13

3,8ISTAC ;IN FUNCTIOMN

2
8L COPR

s1/2 RESET REPLACED BY NIOP 7,
;LONP ITERATE RETURN .



@osa

Q6H4T
pe4sa
peusS1
6452
p64S53
26454
Q6455
P6456
pouS7
26460
géed61
z6462
Co463
geu6l
26465
geu6h
06467
pearn
26471
6472
26473
pe47y
a6475
R6476
26477

pespe
26521
76582
26583
nesuy
76505
PoS26H
aesv7

gesia
aes1y
pes12
p6513
posS14
feS515
26516

26517
pes2n
pes521
p6522

pes523

p6S24
26525
£6526
o527
p6532
P6531
26532
pe533
ges3a
26535
peS36
pes37
76540
26541
gos4p
26543
pesad

+MAIN

254465
P50465
44465
A40465
a20457
A24455
1070022
244453
20454
aupLsy
ALa446
pan4te
n3a445
1512085
pR2432
PBU4ST
182422
n4n441
A34434
nS4434
A54434
226873
151112
pYR4d12
aveu29

n34439
175495
200426
206273
151112
202423
204437
P02419

762392
176422
2544232
r2n424
n24422
a3a429
Q2422

229420
P24416
a3n414
262412

2agae1e2
eea144
720600
Penao
PeAvan
Qoagea
ndread
292002
ae2ega
202000
2¢722920
PeneRe
nEade
2022002
agae12
po043?
200574
826073

CYCLE:

CYCTS:

CYMOR:

NGEX:

ITRP1:
ITRPZ2:
ITRAG:
ITRS

ITRCT:
EFLAG:
ERRCT
ERBCT:
EBFLG?
RETUR?
CsSaves
CSAV1:
CSAavg:
LOOPR:
ERHSw:
IRZQT7:
ISTAC:
SETSw:

STA
STA
STA
STA
LDA
LCA
ADD
STA
LCA
STA
EPA
JMP
LDA
MOV
JMP
JSR
sSuB
STA
LCA
STA
STA
CRESW
MCOVLE
JMP
JMP
LDA
Moy
JMP
CRESwW
MCVLE
JMP
JSR
J¥P

NIGP
suB
STA
LDA
LCA

Loa

EH OO ER DR IS+ —
&=

=

£

BZOUT
SETAC
CRESwW

3,RETUR
2,CSAV2
1,CSAVY
2,CSAVR
2,ERBCT
1,ERRCY
2,1

1 ERRCT
@,E8FLG
2)EFLAG
ITRCT
CYCTS
2,EFLAG
2r27SNR
NOEX
FRATE
2,0
2,ERRCT
3,ITRAG
3,ITR
3,ITRCT

2r2¢82C
CYMOR
NOQEX

3,EFLAG
3,3/S\R
CYMOR

2,2,82C
CYMAOR
FRATE
NCEX

2

3,3
3,ERBCT
2,CSAVE
1,CSAVY
2,C5AV2
eLCOPR

2,C3AVQ
1,C3AVY
2,CSAv2
8RETUR

sEND OF TEST ITERATION ROUTINE
sSAVE THE ACS!

JADD BUFFER CCUNT
;TG ERROR COUNT

sMOVE FIRST FLAG
sBUFFER TO FLAG

sNOT N TIMES ITERATED, LOOP
CYCLUS FINISHED

$ERRQORS AT ALL 7

sNO ERRORS

sYES, PRINT FAILURE RATE

sRESET ERROR COUNT

$READS 2 ROUTINE
3SWITCH ¢ ? .
;1) = LOOP IN ERROR

$(@) = PROCEED TO NEXT TEST

sLOCP FINISHED

sERRQRS UNTIL NOW ?

;YES, READS 2 ROUTINE
1SWITCH @ 7

:C1) = LOOP IN ERROR
sPRINT FAILURE RATE

s (B)=PROCEED °TO NEXT TEST

;**x I/0 RESET REPLACED BY A NIOP,
JAC3iI=0
sRESET ERROR RUFFER COUNTER

;RESTORE AC'S
1L.0CP MORE

SEXTT TO NEXT TEST ‘

sRESTORE AC'S
jPRNCEED TO NEXT TEST

;1011 LOOP CCNSTANT

$1012 LOOP CONSTANT

s# 0F LOOP IF ERROR

:# cF LOQP IN CYCLUS ACTUAL
sLOOP CQUNTER

sFIRST ERRQR FLAG FAOR ALL CYCLES
sERRCR COUNTER

$ERRQR BUFFER COUNTER

;FIRST ERRQR FLAG BUFFER

;SWTTCH 12

sFOR PRINT INWIBIT RQUTINE



| 2283 L MAIN

21

B2 26545 754432 FRATES: STA 3,FRATR ;PRINT FAILURE RATE

33 P6S46 DUB6BT3 CRESH - 3IF SWITCH 12 = @

B4 p6S547 924433 LDA 1,INHSW 3AND SWITCH 1t =1

@5 N6S550 133414 AND# 1,2/52ZR

B6 6551 Q@B2426 JMP 0FRATR $INMIRIT PRINTOUT

@7 26552 24431 LL.DA 1,FRASH

88 P6553 1334145 AND# 1,278NR

B9 26554 Q00420 JMP NORAT $PRINT CRLF ONLY

12 06555 20423 LDA g,CH4n

11 86556 Q06041 CCHAR

12 86557 p247152 - LCA {,ERRCT

13 g6562 03a744 LDA 2,1TRP2

14 06561 Q060866 MULTI sACt1*AC2

15 R6562 230744 LDA 2,1TR

16 06563 Q234744 LDA 3,ITRCT

17 06564 172409 SUB 3,2 sACP2e=4 OF LOOPS TILL NOW

18 06565 7062TA CIvID sACZ,ACL/AC2

19 Q6566 206053 CTDEC

2R 06567 206057 CDDEC sPRINT VALUE

21 26572 a2m41t LCA 2,PCENT jEXAMPLE: 89%

22 D6571 noe6e4s coout sVALUE=ERRCT#122/(ITR=ITRCT)
23 26572 @06Q41 CCHAR

24 26573 706047 CCATT

25 96574 p26248 NORAT: CMESS sPRINT CRLF WITH MESS TO WAIT
26 Q6575 Q4743 MCRLF $FOR DEVICE READY BEFORE NEXT ICRST,
27 06576 Q2491 JMP 6FRATR

28 6577 220000 FRATR: @
29 06607 PoOQG4d CH4D: 42
3¢ 26621 24m245 PCENT: 245

31 26692 700040 INHSW: 42 ;SWITCH 12
32 06683 200022 FRASW: 22 $SWITCH 11
33

34 MHEADS oTXT JACQ<11>AC1I<11>AC2<15><12>PL<40> ]
no6us p41501 o
Po6YS 204460
fbede 241521
P66UT Q0L461
peél? 41591
20611 286462
26612 052012
26613 p2Q123
26614 p2rdoy : )

315 , ITACQ<1I>AC1I<11>AC2<15><12>R L <4D>H

36
37 DHEAD: L,TXT (pC<de>] s"PC<dg>

Peb615 n41529
R6616 QEAB4D

38

39 06617 @54715 ERRQOR?! STA 3,RETUR 3ERROR SUBRQUTINE

40 nee2? P34711 LCA 3,ERRCT '

41 gbb21 175085 MOV 3,3,SNR ;FIRST ERROR LOOP ?

42 @60622 pEnugy JMP ERROY

43 Qu623 2127027 ERRET: 1ISZ ERBCT  3;COUNT BUFFER ERROR COUNTER
44 Bo62y 202718 JMP 8RETUR EXIT

45 26625 0B2797 JMP 8RETUR EX1T IF SKIP



eas4

pé626H
pe627
6630
76631
f6632
26633
6634
06635
06636
p6637
aébe4p
p6641
pee4ye
p6643
goe644
pe6e4s
poeds
p6euy
po65Y
6651
p6652
Pp6eS3
p6654
P6655
ne6s6
p6657
26667
peube1
gbe62
6663
peoébY
- peb6ES
26666
A6667

26677

2 36671

ao672
a6673
ne674Y
26675
26676
26677
a67u0
pe7e
pe7ae2
A67¢3
pe7id4
a67¢5S
Q6706
26747
petie

n6711
poe712
26713
po714
96715

) 26716

Q6717

#MAIN

240711
auu707
750725
206873
224752
133414
PBB455
206043
224721
226852
pu67e
a86852
P24673
AL6E52
206043
206240
PR6604
226246
26244
726615
220662
126822
107022
7062852
206256
006663
n20659
101¢25
200426
206E4T
020653
n24651
P32647
281734

06258
12680¢
p44641
706273
234645
157404
aur4Q7
7234635
137002
230634
24634
220634
263877
729632
224630
230626
200713

e2ve617
12125
peR75s
222623
pade621
232617
pen7a4

ERRO1L:

ERRN2:

ERRNH:

ERRO3:

STA
STA
STA
CRESH
LDA
AND#
JMP
CCRLF
LDA
cTocT
LDA
crocT
LCA
CTO0CT
CCRLF
CMESS
MHEAD
cDICL
cpIsP
DHEAD
LOA
ADC
ACD
cToCT
coocT
JSR
LCA
MOV
JMP
CDATT
LA
LCA
LA
JMP

CHAAT
ADC
STA
CRESW
LDA
AND
JMP
LDA
ADD
LA
LDA
LDA
HALT
LDA
LDA
LCA
JMP

LCA
MOV
JMP
LDA
LDA
LDA
JMP

2,CSAVE
1,CSAVY
2,CSAV2

1, INHSW
1,2+SZR
ERRO3

1,CSAV

1,C5AvY

1,C8Av2

1,EBFLG

3,ERHSH
2,3+82ZR
ERRNH
3,RETUR
1,3
2,C5av2
1,0SAVY
R,cSAvd

g,CSAVY
1,CSAVY
2,C8Av2
ERRET

2,EFLAG
@,2,5NR
ERRQZ

2,CSAve
1,CSAVY
2,CSAV2
ERRET

sFIRST ERRQR LONP |
;s (IN FIRST CYCLUS
;0R ERROR CYCLUS)
;READS 2 ROUTINE
sSWITCH 12

JINHIBIT PRINTOUT

sPRINT AC'S COMLY AT TTY, LPT
sPRINT CARRIAGE
sPRINT HEADER

:PRINT PC OF ERROR
sWATIT FOR LPT/TTY BEFORE NEXT IQRST

sFInST ERROR LOOP AT ALL

iRESTORE A(CS

sFIRST ERROR LOOP AT ALLs HALT
$ACY1e=177777

;SET FIRST ERRQR RUFFER FLAG
sREADS 2 RQUTINE

$SW 12 ?
sNO HALT

;ERROR, AC3=PC OF ERRAR

JOPERATOR=SET SWITCHESI

s NO PRINTING
tFIRST ERROR LOOP AT ALL



4

va8s

26722
g67214
6722
p6e723
poe72a4
Q6725
26726
perar
po730
n6731
ne732
96733

26734
26735
po736
6737
6742
26741
pe742
o743

6744
R6T4S
26746

I Q6747

26750
26751
26752
g6753
06754
06755
26756
6757
26760

+MAIN

254412
219411
025409
262417
r4p4a7
123420
122418
210423
220423
Ag2401
p@poee
pdeead

n54427
210406
225422
neau17
187415
piodge
uB2424
aeaeae

254413
p12412
n25420
206273
234419
157429
167022
260417
126415
pio4ge
na2421
a09¢a2a
p00R022

XSTAA:

SDEV1:

RXAST?
SXAST:

XSTAN?

Speves

RXNSTs

XSTAW?

SDEV3:

RXWST:
SMASK?S

JGET ARGUMENT STATUS

JAND CHECK THAT ALL CF

JTHE BITS ARE PRESEMT IN THE ACTUAL STATUS
JRETURN+2 IF RITS ARE PRESENT, OTHERWISE +1
JEXIT WITH ACI=EXPECTED, AC@2ACTUAL STATUS
’

sCALL STATA

] ARG

STA 3,RXAST

182 RXAST -
LDA 122,3° sAC1=EXPECTED BITS
DIA 2,DEV

STA 2,5XAST 3SAVE ACO

AND 1,2

suBa 1,8,8NR

18z RXAST :CK

LCA B,SXAST sRESTORE STATUS
JMP @RXAST ~

2

2

$GET ARGUMENT STATUS

JAND CHECK THAT NONE OF

sTHE BRITS ARE PRESENT IN ACTUAL STATUS

$RETURN +1 IF BITS PRESENT, CTHERWISE +2

$EXIT WITH AC1=NON=gXPECTED, ACA=ACTUAL STATUS

}
sCALL STATN

; ARG

STA 3/RXNST

182 RXNST

LCA 102s3  $ACY{SNOMNEXPECTED STATUS
CIA @,CEV  3AC?=ACTUAL STATUS

ANDH 2,1,5\R

182 RXNST ;0K

JMP @RXNST

e

sCOMBINE ARGUMENT STATUS WITH (SWITCKH STATUS
JMASK) AND CHECK WHOLE AGAINST ACTUAL.
JRETURN+2 IF STATUS MATCH, +1 OTHERWISE
SEXIT WITH ACI=EXPECTED STATUS, AC@d=sACTUAL

}
sCALL STATHK

3 ARG

H

STA 3,RXWST

152 RXWST

LCA 1,2:,3

CRESW ;READS 2 ROUTINE

LCA 3,5MASK sMASK FOR SWITCH REGISTER
AND 2e3 “

ARD 3.1 sACY=EXP STATUS

CIa 2,CEV sACOA=SACTUAL STATUS

SUB# 2,17/5NR

182 RXWST s 0K

JMP BRXWST

2

gaaree sCHANGE MASK TQO ONES FOR

s THOSE RITS TC USE FROM SW,




2a8s6

06761
26762
86763
26764
06765
06766
26767
26772
86771
26772
26773
36774
26775

p6776
777
A7242
p7201
p7202
aToies
aTge4
a7@¢5

p7006
27007
27912
079211
7212
areLs
p7014
27015
27216
pT7eL7
g7022
g7e2y
p7@22
p7e23

«MAIN

254414
712413
219412
nes4gd
2314021
147402
267417
115402
157429
136415
alo4g2
g@z4et
pane2a

254407
a10426
25428
262417
167414
212422
202401
PELLE.

P54461
nR6B46
206443
n24456
152529
146400
206256
206052
p260L4
ee7e77
786240
207277
nR6QUT
po64LY

XSTAP:

SDEV4:

RXPST:

X3TAS:

SDEVS:

RxSST:

XLORE:

$AND CHECK FOR EQUALITY AGAINST ACTUAL,

JEXCEPT THCSE BIT, WHERE MASK BIT ARE NULL.
JRETURN +3 IF STATUS MATCH, CTHERWISE +2.

$EXIT WITH AC® = ACTUAL, ACI1 = EXPECTED, AC2 = MASK,
H

$CALL STATP

3GET ARGUMENT STATUS AND ARGUMENT MASK ‘

3 ARG

} MASK

STA 3,RXPST

IsZ RXFST

1sZ RXPST

LCA 1,2,3 $AC1¢=EXPECTEDR PART

LDA 2,1/,3 s AC213MASK

AND 2,1

DIA 2,CEV JACQs=ACTUAL STATUS

Qv 2,3 sAC3I:=ACTUAL STATUS FOR MASK
AND 2,3

SuB# 1,3,8NR

I1sZ RXPST 3 0K

JMP ARXPST

®

$GET ARGUMENT STATUS

$AND CHECK THAT SOME OF

$THE RITS ARE PRESENT IN THE ACTUAL STATUS
JRETURN+2 IF BITS ARE PRESENT, OTHERWISE +}
JEXIT WITW AC1=EXPECTED, ACO=ACTUAL STATUS

H
sCALL STATS

: ARG

STA 2,RXSST

182 RXSST

LDA T 1s203 sAC{¢SEXPECTED STATUS
LIA 2,CEv sACOs=ACTUAL STATUS
AND % 8,1,82R

Is2 RXSST :CK

JMP éRXS3SY

e

;ROUTINE LCOP REPORT .
STA 3,RPASS

coicL

CCRLF

LDA 1,RPASS

SUBZL 2,2 sAC2:=1

SuB 2rl sSURTRACT 1 FROM JSR ADDR
coocT

crTocT ;PRINT ADDR

CRISP

MLL.ORE

CMESS

MLORE s XXX XXX LOUOP=ADDR
CCATT

JSR @RPASS RETURN TO START LOOP



34
35

36
37

39
49
41
42
43
44
45
46

g8y

p7@24
27025
B7026
e7027
a7e3@e
07@31
27832
27233
n7e34
97235
27036
ar7037
07949
g7041
n7e4q2
a7043
aTedd
27045
are46
27247

a7e52
Aa7251
a72s52
27853
a7es4
27255
27256
87857
p726Q

a7261
a7262
27963
araen
27265
g7¢2606

n7267
27270
27071
aTu72
27273
27074
7275
87276

arary
27142
27191
@71é2
27103
A7104

+MAIN

254443
214443
02441
paau4e
247449
no6BUL
206043
060442
705227
219435
224434
260253
296257
206044
737861
206040
nL7052
706043
Pa6e4aT
P@24292

222856
24529
751523
247444
229126
2272065
7252522
251516
7922029

n5n@se6
251521
227123
N32440
251849
agaeay

282000
peQe29
aeagas
200229
227145
N63277
706122
g22421

n4624
na47517
726520
f42121
251124
2920720

XPASS?

MPASS:

DPASS:

RPASS?
PASSBE:
PASSC:
PASSN3
TROTA:
TROMCS
TROLC:
TRORC:

MLORE:

sROUTINE TO HANDLE PASS #

$CORRECT PASSC TO YCUR CHQICE OF # OF RUNS BETWEEN

JEACH PASS MESSAGE (2 MINUTES INTERVAL IS CONVIENIENT).
3CORRECT TEXT MPASS, DPASS ACCORDINGLY.

JINITIALIZE WHEN PROGRAM STARTED/RESTARTED:

5

’
sCALL:
H

STA
LSz
JMP
LCA
STA
CDICL
CCRLF
CMESS
MX2SP
182
LCA
CTDEC
CODEC
CDIsP
DPASS
CMESS
MPASS
CCRLF
COATT
JMP

PASSN TO 2

PASSB TC # oF RUNS BETWEEN MESS = PASSC
CPASS

RETURN

3,RPASS

PASSB JRUN COUNT DOWN

8RPASS ;NO MESSAGE

@,PASSC

2,PASSB ;INITIALIZE RUN COUNT
sWRITE PASS MESSAGE

PASSN sCOUNT PASS #
1,PASSN

; . PASS OF 12 RUNS

8RPASS $RETURN

WTXT |, PASS OF S RUNS} 3", PASS OF 5 RUNSH

«TXT |.PASS 5§ R} $",PASS 5 R"

¢ sRETURN ADDR

2 JCOUNTER FOR # OF RUNS BETWEEN PASS MESS
5, 3# OF RUNS BETWEEN PASS MESS

e 3% OF PASS COUNTER

TROTB sPOTNTER TO TABLE FoR BREAKPOINT

haLT sTROUBLE HALT COMMAND

CLORE 3 TROURLE LOOP REPORT COMMAND

JMP ot sTROURLE RESET COMMAND

«TXT | LO0OP=ADDR/!

$" LCCP=ADDR"



gosas

p7185
7106
27187
p7119
27111
a7112
87113
714
27115
27116

87117
p712¢0

7124

n7122
27123
@7124
27125
7126
ariav
a7132

27131
97132
A7133
97134
27135
n7136
87137
a7140
a7141
a7142
A7143
n7144

+MATIN

165022
ro6g7e2
236764
254023
224763
232¢23
151915
aged27
p45¢2a
7282774

165¢29
nQeeg72
236752
p54823
p247s52
732023
151615
pOQ415
Q45002
02774

1652942
286672
2367402
A54823
p2u7uy
732223
151215
p90R423
245223
PRATT4
722431
PR474UD

JROUTINES TO HELP LOCATING THE LOOP WHICH MAy DESTRQy THE
JRUNNING PROGPAM,
sALL LOGCPS SHOULD START THIS wAY:

FABS JMP o+l ;FOR PROGRAM TROUBLESHOOTING,
H MCV 2,1 $INYTIALIZE LOCP CORE
? SETP1 ;SETUP 1,194,122 LOOPS

JTHIS GIVES 3 POSSIRILITIES FOR CHANGING THE JMP _+{ TO MORE
$SUITABLE CONTENT IN CASE OF TROURLES:
fA:  MANUAL INSERT JMP SRTEST FROM LAST LOOP AXX, THE PROGRAM

H THEN RUNS THE FIRST LONPS UNTILL THIS COMMAND 1S SEEN,
H FOLLCWED BY PASS MESSAGE AFTER N RUNS, THE BREAKPOINT
H IS LP TO YOU, -
sBs  START PROGRAM IN SA 2214 WHICH CHANGES THE JMP ,+1 TO HALT
H BUT ONLY IN THE RREAKPQOINTS CHOQSEN BY THE PROGRAMMER
] IN THE FOLLOWING TABLE, THE PROGRAM THEN RUNS FROM
! BREAKPQINT TO BREAKPOINT IF CONTINUE IS PEPRESSED,
sC: START PROGRAM IN SA 2216 WHICH CHWANGES THE JMP ,+{ TO CLCRE
: A ROUTINE, CALL LOOP RFPORT, WHICH PRINTS THE PC EACH TIME
; THE BREAKPQINTS CHOQSEN RY THE PROGRAMMER IN
; FOLLOWING TABRLE IS PASSED,
}Ds  STARTING PROGRAM IN SA 2222 WILL RESET ALL BREAKPOINTS
’ MENTIONED IN THE TABLE TQ JMP ,.+1.

s TRCURLE HALT
TROHAS MOV 3.1

CSAMS $START ADRR MESSAGE

LDA 3,8TROTA

STA 3,IDX3 sINTT TABLEPQINTER

LDA 1+ TROKC :HALT COMMAND
TROHL: LpA 2,01p0%3

MOV 2,2,SNR ;END OF TABLE 72

JMP TRCEN ;YES, RETURM

STA 1,8,2 ;STNRE HALT IN LONP START

JMP TRCHL s AGAIN

$TRCOURLE LOOP REPORT
TROLOS MOV 3,1

C5AMS ;START ADDR MESSAGE

LDA 3,8TROTA

STA 3,IDX3  ;INIT TABLEPOINTER

LDA 1,TROLC ;LO0P REPQORT COMMAND
TROLLS LpA 2reIpX3

MOVa 2,2rSNR JENN OF TABLE 7

JMP TRCEN sYES, RETURNM

STA 1,¢,2 sSTORE CLCRE IN LOQP START

JMP TROLL sAGAIN

sTRCURLE RESET
TRORE: MOV 3,1

CSAMS :START ADDR MESSAGE

LCA 3,6TROTA

STA 3,10X3  ;INTT TABLEPOINTER

LDA 1, TRORC sJMP L,+1 COMMAND
TRORL: LDA 2,@1DX%3

MOV#H 2,2¢SNR ;END OF TABLE 7

JMP TROEN 1YES, RETURN

STA 1,2,2 sSTORE JMP ,+! IN LOOP START

JMP TRCRL $AGAIN
TROENT JMP 2,41

SWISA sRESTART MAIN PRCGRAM
;TAPE 4
«EQT




@a89 LMAIN

21 JTAPE 5
g2
. B3 D7145 207145 TROTB: ;ADPRES TABLE FOR LOOPS WITH

84 FAUTO BREAKPOINTS,

0S Q7146 12285 Be

06 27147 219234 B1
.87 27152 12852 B3

08 27151 e1ae7r2 Bd

P9 97152 niei24 B1¢ o
1?2 27153 2102091 839

11 27154 7190236 Béed

12 97155 o1e3a7 851

13 27156 elp4eR gz21¢

14 27157 010439 Ba212

15 87160 211161 CRTES

16 27161 711165 AGAIN

17 27162 211231 CLYAD

18 27163 211474 Ele

19 27164 211516 E30

20 97165 911554 £ESQa

21 #7166 200Q20 e sEND OF TABLE

el

23 PROG: e TXT [<12>EXY, MEMORY TEST! $"EXT, MEMORY TEST®

. 27167 242412 :

a7172 85213¢
27171 2220856
27172 n42515
27173 947515
R7174 254522
27175 7252249
n7176 751525
Q7177 209124
24



| B292  MAIN *
01 272022 P27223 RENOG: XMTES+2

@2

B3 97201 165282 XMTES: MOV 3,1 ‘
g4 27222 rveLT2 CSAMS JPRINT START ADDR,

0S5 972e3 204414 JSR INIT JINITIATE

Q6 07224 PR446Q JSR QUES $ ANSWERE QUESTIONS

07 27205 rousay JSR W+

P8 Q7206 R54772 STA 3,RENOG ;NO QGUESTIONS, RESTART ADDR,

€9 Q7207 226423 JSR 8CMTES ;PERFORM TESTLONPS AS ONE ROUTINE

12 27242 006123 CPASS 1CALL PASS ADMINI,

11 27211 202776 JMP Gy 2 sLONP

12

13 A7212 165223 XANSW: MOV 3,1

14 27213 pueg72 CSAMS $PRINT START ADNR,

15 07214 2044p3 JSR INIT INITIA.

16 97215 034763 LDA 3,RENCG -

17 07216 221494 JMP 1,3

18

19

22 27217 054412 INIT: STA 3,INITR ;INITIATION ROUTINE,

21 07220 226406 LDA 1,8INIPC

22 77221 246406 STA 1,0INIPR;INTT, RUN=CQUNTER, )

23 B7222 102449 SUBD 2,2

24 87223 p42495 STA 2,eINIPN;PASSCOLINTERSS .
25 PA7224 p62677 IORST sRESET 1I/0

26 27225 nu24a4 JMP eINITR

27

28 P7226 PB7@71 INIPC: PASSC
29 27227 707¢792 INIPB: FPASSB
37 97232 7272 INIPN: PASSN
31 27231 2000e¢ INITR: ¢

32 27232 Ae7696 CMTES: MTEST

33
34 B7233 054424 XDIST: S7Ta 3,0ISRT ;ROUTINE TO DISTURB THE MEMORY
35 97234 030133 LDA 2,FIPNS 3THE MEMORY IS DISTURRED RY
36 27235 n24426 LDA 1,C1X sREFFERANCING LOCATIONS 191, 2842, 3923,,
37 97236 133400 AND 1,2 ;ETC, S12 TIMES, THIS PRODUCES
38 27237 151112 MOV # 2:2¢5S2C 31024 READ/WRITE DISTURBS,
39 27242 076721 pIce 3,1 :SET MM EXT FLAG
4¢ 97241 20127 LDA 2,LPOS
41 Q7242 m24417 LoA 1,0172
4p 27243 127400 AND 2,1
43 27244 P24416 LNA 1,C7777
44 27245 123230 ADD 1,¢
45 27246 224412 XDISt: LDA 1,C101¢ ‘
46 27247 1330929 ARD 1s2 ’
47 Q27252 176429 SUB 3,3
4s p7251 p25Q292 LDA 1,2,2
49 27252 175794 INCS 3,3,S2R
5@ 27253 202776 JMP o2
51 27254 142032 ADCZ# 2,2,82¢C
52 #7255 22771 JMP XDISt
23 27256 202421 JMP 8N ISRT
4

55 @7257 ¢2@70 DISRT: ¢

5¢ @726¢2 22121 C121: 121

57 a7261 {79402 C172Z: 170282
58 N7262 @97777 C7777% 71777
59 Q27263 190229 CiX: 1gezen




8o91
27264
27265
B7266
n7267
n7279
27271
87272
a7273
a7274
Q7275
a7276
27277
2738¢a
273081
p7342

27383
7304
27395
7396
n73a7
77319
a7311
a7312
27313
n7314
27315
27316
87317

1 @732¢

87321
27322
27323
27324
27325
87326
27327
€7332
27331
27332
27333
A7334
87335
27336
27337
AT3IAD
27341

1 @7342

Q7343
A7344
27345
27346
27347
n735@

27351
n7352

97393

AT354
27355
273546

A7357
97362

«MAIN
254474 QUES:
206871
P875925
pa7s16
zR7357
206254
A0s060
206104
pen422
P02774
a29075
pe4469
122433
gRaT64
2492125

PB6EC71 QUESL:
2@7524
2B7534
a087542
fe6as4
Pl6862
arveiny
2¢ad4n2
2008778
22R875
024125
122433
naeds2
g4n126

nged49 guUES2:
RUT365
ng6l4s
2060844
n07436
robeu4
nQ7447
po62UY
N87460
226271 GUES3:
PR7471¢
pe7sS0@
2€7361
206254
B0rE6D
7A6123
702492
2007789
222875
24416
1e1ees
24415
P4u134
Aa2412

726042 LERRCR:
727556
ngo6oRLb
2p6e44
PATSHS
ap2496

711614 FANS:
2603028 RETAUS

STA
CGUES
FTMES
FDMES
FANS
crzoc
cozoc
CGTOK
JMP
JMP
LDA
LDA
SUBZ#
JuP
STA

CGUES
LTMES
LDMES
LANS
cTzec
cpzoc
CGTOK
JMP
JMP
LDA ~
LDA
SUBz#
JMP
STA

CMESS
TYTME
cpict
CDISP
TYDMI
CDISP
TYDM2
CDISP
TYDM3
CRUES
TTMES
TAMES
TSANS
crzoc
cnzoc
C6T81
JMP
JMP
LDA
LDA
MOV
LDA
STA
JMP

CMESS
EMESS
coIcL
COISP
EDMES
JMP

LASTP
¢

3,RETGU

o te
GUES+1
2,DIGIN
1,FANS
1,2,SNC
QUES+!
Q,FIRST

ot2
QUESY
2/,DIGIN
1,FIRST
1,2,SNC
LERRQOR
2,LAST

%2
RUES3
@,0IGIN
1,CR123
@,2,8SNR
1,0R126
1,BMASK
aRETQU

ACXMTES

sFIRST AND LLAST MEMORY LOC, ?

sFIRST MEMORY L0C,
$F MEM LOC
jLASTP

$READ ANSHW,

s SURGESTED ACCEPTED
1ERROR

$ANSWERE INPUT'ED
sMIN, ANSW

;CHECK ANSW

;LAST MEMOTY LOC,
sL MEM LOC
377577

JREAD ANSW,
}SUGGESTED ACCEPTED
;ERROR

$ ANSWERE INPUT'ED

H
sERROR, FIRST GT, LASY

"CHOOSE MEMQOTY TYPE:

-a s

;] MEM 729/711 :

JMEMORY TYPE 2

;DR 123 OR BR {76,
3R 1A6==NOVA=TYPES,
it

sREAD ANSWERE

;1 SUGGESTED ACCEPTED
sERROR

s ANSWERE INDPUT!'ED

sCR1QA
:DR123
sRETURN TO MAIN PROGRAM,

sCLEAR DISPLAY

;RESTART

NOVE 2 OR MEM 717/718 3 ¥



|

a1
@2
a3
@24
a2s

g6

a7

g8

89

2092 JMAIN

27361
27362
27363
27364

27365
87366
27367
07370
a7371
07372
07373
AT374
97375
37376
07377
27420
a74d}
ar4@2
aT403-
27404
27405
A7nve6
aT407
Q7412
27411
07#12
37413
araLy
n7415
aT416
2TULT
a7n20
P12}
A7422
A7423
A7d24
a7425
ATH26
a7427
ATHIA
AT431
a7432
n7433
27434
a7435

ATN36
37437
ATA4Q
74414
A7442
BT7443
27444
A7445
ATH4E

Qw7447
Q7457
37451
arT4ase
A7453
a7a54
ATUSS
n7456
n7457

fe90214
712021
pde429

P@72@3 CXMTES:

286412
244103
47517
242523
p46442
A46525
251117
222131
254524
A42520
pgad72
2g4411
26e412
247516
240526
731440
A47449
z2p122
242515
220115
232467
227467
230467
722279
227m872
204469
R4
ave412
242515
222115
230067
227471
230467
220861
21249
n2pe4g
72ne49
2208479
nenrg4n
neRvT2
Pege61

nd1412
247518
751517
2292125
242515
223115
754524
742522
29p872

n47212
253117
R26101
n3z2467
027467
A3p467
2352749
2370492
723329

TSANS?
DR123:
DR126¢

TYTME?

TYDML:

TYoma:

{

1eeel
429
XMTES+2
o TXT

«TXT

« TXT

1BIT 1S AND 3
$BIT 11 AND 7

1<12><15>CHO0SE MEMCRY TYPE:

<12><15>NOVA 2 AR MEM 717/7¢8 t ¢

<12><15>MEM T729/711

{<12>CHCOSE MEM TYpPE:!

l<12>NQVA,T717/718: 2




|
21
@2

03

a4

@s

e7
eg

89

1¢
11
12

2as3

7469
27461
27462
ATHGS
27464
PT7465
R7466
AT467
Q7472

a7471
ar472
A7473
274674
27475
aTHTE
27477

aTSYA
27501
27582
27543
27504

A7545
A75é6
27527
27512
a7511
27512
27513
p7514
27515

27516
27517
27522
27521
27522
27523

27524
27525
27526
27527
P7538
27531
27532
27533

27534
27535
87536
27537
B7548
27541
a7542
Q7543
p7544

«MAIN

246412
2465025
233449
234460
233457
230461
p35242
n372449
202003

742515
247515
a54522
752249
252131
235125
puaey

p42515
720115
a54524
242520
242972

244506
251522
n29124
242515
n47515
254522
46649
241517
20eaee

243612
P46440
fu6505
R4684D
241517
e2nend

242514
252123
746449
fU6305
251117
nen13y
247514
790103

naed12
2464472
246505
n46942
7241517
aeagag
ar7s77
neaLy77
7302849

TYDM3:

TTMES?®

TDMES?

FTMES?:

FDMES:

LTMES?

LOMES:

LANS:S
Ci77:
c2a2:

o TXT I<12>MEM T789/711

o TXT IMEMQORY TYPES!

« TXT IMEM TYPES!

«TXT IFIRST MEMORY LOCI

«TXT 1<12>F MEM LoCl|

o« TXT LLAST MEMQRY LnCl

«TXT l<i2>L MEM LoCl

277577 3132Kety
177
22y

$1CR

$DR

1

123

123



|
a4
@e

83

ae94

27545
g7546
27547
27558
R7551
77552
27553
27554
a7555

27556
27557
27562
A7561
87562
77563
n7564
27565
27566
27567
a757@6
871571
@7572
27573
27574
27575
27576
27577
ar6d
a762y
n760e
27643
27604
27665

276¢6
276067
a761e
are11
p7612
27613
nre1é
ar61s
27616
27617

a76a2
27621
27622
27623
nroe4
@76e5

B7626

g7627
27632

+MAIN

EDMES:
247522
R46522
242456
f51122
251456
242525
233456
p3a456
700020

EMESS:
725¢012
n511021
46531
220856
751125
247522
7235122
251449
p42595
334492
P3N456
232456
240449
22116
251120
nu3517
n4ns22
n2n115
242504
Ad1523
244522
n5212@
247511
naeLie

P54141 MTEST:
222125
191132
nenqtt
224126
230415
132433
145224
pa4127
e4m133

284560
ra2pdgé
240133 MEXT:
224126
pa4127
204583

ayz214y

100€29 C32K:
277577 C32KM:

o TXT

IPARM,ERRLSEE,7.1!

«TXT [<12>PARAM, ERROR: SEE 7,1,1 IN PROGRAM DESCRIPTIQON

STA
LCA
MCVZL#
Jrp
LCA
LCA
SuUBZ»
mMCVv
STA
STA

JSR
LCA
STA
LCA
STA
J3R

J¥P

{geagn
277577

3,RTEST
B,FIRST
2,2,82¢C
MEXT
1,LAST
2,C32KM
1,2,8NC
2,1
1,LPQS
B,FIPGS

TESTP
B,C32K
2,FIPOS
1,LAST
{,LP0OS
TESTP

ORTEST

sMEMQRY TEST

sONLY TEST IN MEM, EXTENSION,

JACls= MINCLAST,277577)
sLPes, LAST TEST LoC,
sFIPCS, FIRST TEST LoQC,

sTEST IN FIRST TO MINCLAST,77577,HMEND)

s TEST IN 12C22@/FIRST TN LAST,.

tRETURN



829s

14200
1ol
1uepe
10093
10@a4

140@5
10ede
14297
14010
10911
togte
10013
1ee14
16215
1ea1é
149@17
10029
1ege1
jva22
10223
10924
14825
{@aaae
149027
10d32
16231
16a32
18133

169334
18235
120036
14837
1egun
10041
tvede
1943
19¢n4
10045
1ue46
14047
1425¢
14251

10852
14053
10254
10055
148056
{oes7
18960
10061
10762
18063
10264
14265
190860
18867
10075
10871

oMAIN

210820
254130
2372133
29127
142433
292130

fRaday
232133
151132
276721
151¢014
1514949
AB6L10
141202
7412049
nesoea
146414
eanlty
286113
n86110
155200
n414929
725402
106414

aa6ita-

N66113
n2n127
142434
AvaA7S7

nazLAY
032133
151409
151132
p76721
141499
NB611Q
225029
126414
026114
266113
pnea127
142434
2B2T65

200401
732133
151132
A76721
nd6112
140202
n41229
n252922
126414
rd6lld
Pe6113
2292127
112415
Aga403
151490
ALATES

TESTP:

B2

BM3

B1s

83,23

.LOC
STA
LOA
LCA
suBz#
JMP

JrP
LDA
mCVZL#
DICP
Mav
INC
SETPO
Mev
STA
LDA
sUB#
EHALT
L0CP
SETP2
MoV
STA
LDA
SUB#
ENALT
LOOP
LDA
suBZ#
J¥P

JMP
LA
INC
MOVZL#
DICP
MOV
SETPO
LDA
SUB#
EHALT
Logr
LCA
SuBz#
JMP

JMp
LDA
MOVZL#
cIce
SETed
CCM
STA

LCaA

suUB#
EHALT
Loor
LDA
SuB#
JMP
INC
JMP

2,LPOS
2,2,82R
BM

ot
2,FIPCS
2,2
2,2¢52C
3,1

2,0
1,e,2
2,1,8ZR
2,LP0S
2,2,S2R
B2

o4l
2,FIPCS
2,2,S82C
vl

W e 5T N
- wm m W

—_—_n RN

- W wm

@wron

ZR

2,LPOS
G,EQSNR
B4

2ed
83,2

sRETURN IF FIPOS 6T, LPOS

JADDRES TEST, ACCES MEMORY
7BY IMDEXING,

JSET MEM EXT,. FLAG

JCHECK ANSWERE, INDEX 2
JMEMORY FAILED

3CHFECK, INDEX 3

JMEMORY FAILED

sCHECk ADDRES IN C(ADDRES)

sSET MEM EXT FLAG

sCHECK READ

sMEMORY FAILED

sCOMPLEMENT ADDRESS TEST,

sSET MEM EXT FLAG,
;ACZ2t= =,ADDRESS,
;CHECK READ,

sMEMORY FAILEC,

sFINIS
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21
82
as

2296
1e72

16273
14274
14975

10276
14077
1a189
10144
1viae
12123
14114
19145
14106
18107
14112
11y
14112
10113
10114
14115
14116
10117
14120
101214
1v1eae

19123
1ui24
19125
14126
14127
14132
10131
16132
10133
14134
10135
1e136
19137
19140
10141
19142
14143
19144
10145
14146
10147
14159
14151
tu152
19153
19154
19155
10156
14157
19169
14101
19162
12163
14164

e MATIN
eg421 B4y

232133
151412
276791

122522 85:
206110 Be:
241400
#2522
122414
fR6114
246113
120999
nR6110
n4120¢
n25682
122434
286114
226113
192124
203762
geni27
1124145
Y2423
151499
222754

P4l 38
200491 B12:
142300
a4n132
230133
2434
151132
276721
r2da422
1514998 8113
N41¢22
eauai27
146435
2004027
151429
124292
245229
a24127
146434
aenT6He
239133 8128
nAR4Q2
1514020 B13;
226119
2258042
122434
216114
7296113
1203292
a24127
146434
nenT67
282402
125252 CPAT:

JMP

LDA
MOVYLE
Lice

SUBZL,
SETPQ
STA
LDA
SuB#
EMALT
LQoP
CCH
SETPR
§TA
LBA
SUBZ=a
EHALT
LCOF
CcmZL
JMP
LDA
suB#
JMP
INC
JMP.

JMP
JMP
ACC
STA
LDA
LOA
MOVZL#
cice
JMp
INC
STA
LDA
SUBZ#
JUP
INC
CoM
STA
LDA
suBz#
J¥P
LDA
JUP
INC
SETPE
LEA
suBz#
EWALT
Lcos
CoM
LDA
SuBZ#
Jup
JMP
125252

ot1

2:FIPGS
2,2,52C
3,1

2,2,32R
B4
2,LPOS
2,2,5\R
GE

2,2

BS

et

.*1

e
2,FLAG
2,FIPCS
2,CPAT
2,2,82¢C
3,1

ot

2,2
2,2,2
1,LPOS
2,1,8ANR
B2

U=

IPQS

e MMM~ -

- W e w WM W W

[aP I Ve t I S el S I )
-

-~
oS
- .
w
~
p o/

-

N D

BE NS

o iy - -

BN T
-

sBIT SELECTION TEST,

sALL MEMORY LCCATIONS

JARE FILLED WITH: .
300,,.01

120,4417

Joenseos

Jooosee

110,.,.,02

sAND THE COMPLIMENT,
J(FLOATING ONE AND ZERO,)
1AC21=y

sSTORE AC2 IN MEM,

JCHECK READ

}

JMEMQRY FAILED

sINVERT ACY

sMEMORY FAILED .

sFILL MEMORY WITH ALTANATE

71021212108, 400.17
121212121 ,404091

:SET MEM EXT FLAG

sFINIS

sCHFCK READ

sMEM, CONTAIN NOT THE RIGHT PATTERN,

sFINIS .




2097

14165
10166
19167
101792
10171
10172
10173
10174
10175
19176
19177
10229

10291
1822
14203

19204
18205
14226
10227
10219
to211
16212
‘14213
14214
14215

' 16216

14217
14222
149221
to222
18223
14224
14225
10226
1227
16232
14231
19232
18233
10234
10235
18236
19237
142409
19241
14242
12243
13244
18245
1u246
12247
14250
18251
14252
14253
191254
14255
14256
149257
149260
14261l
14262
18263

+MAIN

820132
101015
adade?

122400

242132
224772
12499¢
adu770
220732
224766
124209
244764

202421
1920249
p4n132

22n135
4131
231133
151112
2767214
229137
242136
212136
234136
225424
734134
157425
202493
220134
162435
1242982
245220
p2a127
142435
aga4ae?
151429
A14134
202761
p22135
42131
73754
232421
206111
a20137
249136
n27135
340131
n26124
233133
151112
a76721
610136
234136
7214903
234134
157405
n37423
224134
166435
122002
0254729
126434
226114

Bly:

Blé:

8301

B33:
B3S:

B4g:

B4s:

8592:

B62:

3651

B723

382

LDA
MOV #
JMP
Sus
STA
LDA
CCM
STA
JMP
LDA
com
STA

JMP
ACC
STA

LDA
STaA
LDA
MOV #
DICF
LDA
STA
152
LCA
LDA
LDA
AND
JMP
LoA
SUBZ#
CCM
STA
LDA
SuBz#
JMP
INC
psz
JMP
LOA
STA
JMP
JMP
SETPI
LCA
STA
LDA
STA
CISTR
LDA
MOV #
CICFP
182
LDA
LCA
LA
AND
JMP
LDA
sUBZ#4
COM
LDA
SUBZ#
EMALT

B,FLAG
B¢2sSNR
Ble
2,2
2,FLAG
1.,CPAT
1,1
1,CPAT
B1g+3
1/CPAT
1,1
1,CPAT

o+l
Qe
@,FLAG

2,c22
2,CcTR
2,FIPOS
2,2,82C
3,4
2,XPPRA
@,XPBAS
XPRAS
3, XPBAS
1,2,3
3,8MASK
2,3,3NR
BS¢g
2,8MASK

" 3,2+5NR

1,1
1,2,2
2,LP0S
2,2,SNR
B4
2,2
CTR
B4S
2,C20
2,CTR
B4Q
o+l

2,XPPAA
2+ XPBAS
2,c20
¢,CTR

2+FIPOS
2:2,52C
3.1
XPBAS
23, XPBAS
2,243
3,BMASK
2,3,SNR
B3¢
1,8MASK
3,1+8NR
2,0
1,852
@,1.82ZR

31F FIRST TIME, (FLAG <> 2 )
JPERFORM THE ALTERNATE

JTEST (81a) AGAIN, WITH THE
1COMP, PATTERN,

;WORST CASE TEST, THE BIT POSITIONS
sMECNTIONED ARE FOR DR1@3, THE CCRRESFOND
38IT PCS, FOR DR1@6 ARE 7 AND 11,
sLOCATIONS WITH ADDRESS

JBIT 3 AND 15 EQUAL ARE

3SET TO ONES (ZERCS),

sTHE REST OF THE LOCATIONS ARE

SFILLED WITH ZEROS (ONES),

3SET MEM EXT FLAG

3GET PATTERN,
sMASK OUT BIT 3 AND 15
JADR(3)=ADRR(15) =0

;ADR(3)=ADR(15)=1

sFINIS

JCHECK READ 12 TIMES
JRESTQORE CONT, OF BASE REG,.
sDISTURR THE MEMORY,

$SET MEM EXT FLAG

$GET PATTERN,

sMASK OUT BIT 3 AND 1S
$ADR(3)=ANR(15) =0

sADR(3)=ADR(15) =1

JMEMOTY FAILER,



2298

{4264
14265
14266
14267
14272
14271
10272
148273
19274
10275
14276
19277
10380
19391
10342
19323
19304
18345
12326
19387
10312
18311
19312
19313
18314
14315
18316
138317
18329
18321
14322
19323
{9324

14325
19326
12327
10332
10331
19332
19333

- 14334

12335
19336
14337
19340
1434}
14342
14343

«MATN

120299
741209
725¢a2
126434
206114
192293
241222
a24127
146435
247411
151422
214131
22927543
220135
2423131
222137
2402136
AUAT43
206113
AQA424
206119
732133
151132
76731
2259092
244464
122522
241200
225222
186414
206114
191124
aenT7T3

B9
891:

B93:

Ba2:

192129
7410029
225¢729
186414
286114
101142
naAT73

B894:

222445
n41829
n24127
132415
PQA423
1514239
nsa7s2 :
226113 38981

LDA

MOVZL#

DICP
LDA
STA
SUBZL
STA
LDA
suB4
ENALT
MOVZL
JmpP

ADCZL
STA
LDA
slB#
EFALT
MOVCL
JMP

LEA

374

LDA
SuB#
JMP
INC
JMP
LOQP

2,FIPOS
2,2¢52C
3,4
“1,8.2
1, XSAVE
2,2
E,ZIZ
1,2,2

@,1¢SZR
2,2,82R

@,XSAVE
2r2e2
1,LPOS
1,2,8NR
B98

2,2

B93

1STNRE ORG, PATTERN,
$1CHACK READ,

$MEMORY FAILED,

:STORE THE 0ORG, PATT,

sFINIS

sFAST FLOATING ZERQ AMD ONE TEST,
FIN THIS TEST YOU CAN NOT MAKE
sERRQR LOOPS,

sSET MEM, EXT, FLAG

1SAVE THE CONT,
sACpi=y

OF TEST LOC

JMEMORY FAILED

sFINIS
JACA =2
sCHECK READ

sMEMQORY FAILER

sFINIS
tRESTORE CONT, OF TEST LOC.

sLOOP FINIS




*

2a99

18344
19345
14346
19347
1359
10351
10352
19353
10354
19355
18356
10357
18369
10361
10362
18363
14364
14365
10366
13367
14372
18371
19372
14373
10374
16375
18376
19377

10429
12404

12492
10403
10404
10465
10446
10427

! 14417

19411
19412
14413
14414
14415
14416
10417
19420
1ga21
tude?
10423
f1aua24u
19425
1¢426
18427
18432
10431
1Y432
14433

s MAIN

210132
207407
220140
224137
P4N137
n4u140
722401
210234
n2e137
224149
P4N149
R4413T7
732137
234140
126520
151420
175422
221229
181122
121402
741020
#2142
121143
101129
241400
125124
222765
220493

207217
2472039

nEAL4RY
227526
247134
p2nsgl
p24427
1274992
244425
P2ud433
187429
pasU3y
p2u434
127429
aun432
N24423
1907404
pau421
P24423
1274022
paaa21
pRuU26
187429
244424
man4unt
2372133
151132
707424

XB33:
B292:

B8205:

X173
XSAVE:

B2192:

B212:

1s8Z
JMP
LDA
LA
STA
STA
JMP
B23
LDA
LD
STA
STA
LDA
LDA
SUBZL
INC
INC
LCA
MCVZL
INC
STA
LDA
MOVOL
MQVZL
STA
MOVZL
JMP
JMP

17
¢

JMP
LDA
STA
LA
LDA
AND
§TA
LDA
AND
§TA
LDA
AND
STA
LDA
AND
STA
LDA
AND
STA
LDA
AND
STA
JMP
LDA
MOVZLA
JMP

FLAG.
B2e9

2,XPCBASE

1) XPPBAS
2,XPPBAS
1,XPCBAS
axXB33

2,XPPRA
1,XPCRA
@, XPCBA
1,XPPBA
2,XPPBAS

sPERFORM THE TEST AGAIN

JWHIT THE COMP,PATTERN,

$AFTER A LOOP THE PATTERN IS SHIFTED
1ONE LEFT,

3,XPCBASE

1,1

2,2

3,3
2,e,2
3,2,582¢C
2,2
2,202
8'213
2,8¢SNC
2.2
B,2,3
1,1,82R
g2es
B2172

ot
2,K12
2,CTR
2,cI00
1,104

1,104
1,102

1,102
1,103
2,1

1,ID3
1,004

{1,004
1,002
B,1

1,cD2
1,CD3

‘B,

1,C03

2,FIPOS
2,2,52¢C
8220

H

sROUTINE TOQ TEST

s INDRECET ACCES TO MEM <= 32K WCRDS, VIA
;AUTI INCREMENT/DECREMENT-LOCATIONS
12X/3X, THE CPU'S ABILLITY TO INC/DEC
sTHE LOCATIONS ARE ALSO TESTED,

jTHE TEST IS PERFORMED IN 8 TURNS,

$1SET INSTRUKTION TO IDX2(LOC,20)/DDXE(LC



2109

19434
10435
10436
10437
14449
1044y
16442
12443
18444
14448
16446
19447
14459
10451
19452
14453
19454
10455
14456

10457
10462
19461
14462
14463
14464
19465
14466
13467
149472

10471
19472
10473
14474
10475
12476
10477

14522
145¢1
19582
10563
10524
185¥5
14546
16507

149512
16511

s MAIN

227127
252229
151409
112415
A32017
155422
254432
142222
042029
726032
136414
226114
724028
132414
204417
724930
146414
Pau414
222756

214131
pdada2
722130
212753
219764
212764
713755
2127357
A1B764
239749

rnenday
240466
244466
250466
254466
2962449
212542

po6RuUs
G644
7172559
N2g455
224455
n37A455
A34455
ng2455

177779
290e10

B215:
1Dt

DD1s
In2:
Doz

103

DD3:

B22a:

CPUERR:

CIDn:s
Kies

LDA
STA
INC
sug#
JMP
INC
STA
CCM
STA
LDA
Sup#
EHALT
LDA
sugs#
JSR
Loa
sug#
JSR
JMP

LSz
JMP
J¥P
182
152
I8Z
182
182
I1sZ
JuP

JMp
STA
STA
STA
STA
CMESS
CPUME

CCIcy
CCISP
CPUMD
LCA
LCA
Lna
LDA
JMP

17777¢
12

2,LP0s
2,10x?
2re
@,2,SNR
8222
2,3
3,ChXe
2,2
R2,61DX%9
1,8DDX2
Rr1rSZR

1,IDX2
172¢S2ZR
CPUERR
1,D00Xn2
2r1rSZR
CPUERR
B215S

CTR
t2
PRETES
In1
I22
In3
bR
pne
blak
B212

3!

ByFSAVE
1,FSAV])
2,F3AV2
3,FSAV3

g,FsSavg
1,FSAVY
2sFSAV2
3,FSAV3Y
eCFERR

$AUTO INC, LCC ¢2X),

sFINIS

$AUTO DEC, LCC, (3X)
3STARE COMP, ADDRESS,
$CHECK READ,

sMEMQRY FAILED,
sMEMORY FAILEER,

1CPU FAILED TO INC, LOC 22,

sCPU FAILED TO DPEC. LOC 32,

JRETURN TO MAIN ROUTINE,
JCOLUNT AUTO LOC ONE UP,

sROUTINE T0 TYPE MESS, AND CALL
sMATN ERROR RCUTINE

$"CPU FAILED TO 'INC/DEC AUTC=LOC,
sSEE PROG, LISTNING,"

sCLFAR DISPLAY

sWSEE PROG,LISTH

sRETURN TO MAIN ERRCR RQUTINE




a1

a2

a3
24

as

07
08
a5
12

a1e1

19512
19513
14514
19515
10516
14517
12522
185214
19522
19523
14524
18525
12526
14527
16530
18534
10532
13533
10534
18535
19536
14537
14549
14541
10542
12543
14544
19545
14546
10547

18559
19551
14552
19553
14554
14555
14556
18557

18569
14561
10562
19563
16564

JMAIN

206412
750123
p272125
rY4rSA6
reeity
7242198
752042
220117
2471141
n275023
242524
720133
7252521
n47524
4623255
7241517
2a4454
2250211
251415
742595
aS2249
p47522
251127
n46591
246042
7515114
747124
247111
227197
220209

742523
228105
751122
743517
n2@gse
244514
752123
200256

Banena
229229
722423
7222428
286617

CPUME:

CPUMD:

Fsava:
FSAVL:
FSavazs
FSAvV3:

CFERR?

o TXT

«TXT

{1<12><15>CPU FAILED TC INC/DEC AUTO-LOC,

<€12><15>SEE PRQGRAM LISTNING,!

ISEE PROG,. | IST.)



g1e2

14565
1566
14567
18579
18571
14572
19573
10574
14575
14576
18577
12629
10621
16
14643
16l
10605

14696
19607
19619
{6l
14612
16613
14614
12615
14616
18617
14622
10621
18622
14623
rO62Y
10625
196246

JMAIN

217565 PRASE:
2872231
297292
nARRA4
ngaeg12
pvaR29
20240
2021249
22372209
RYA429
2210239
22899
224029
212229
7272229
240229
{80222

217686 PCBASE:
177776
177775
177773
177767
177757
177737
177677
177577
177377
176777
175777
173777
167777
1587777
137777
arriie

1815
1814
1813
{R12
1811
1712
189
128
187
16
185
184
183
182

~ 184

1R2

=1=1815
=1=1B814d
wlw|{313
-1=1812
=1=1811
-1=1B810
»{=1B9
=~{=181%
eiwid?7
-1-186
«1=1H5
-1-18!}
=1=183
={=1B2
=l=184
.1-18E




p1a3

18627
126309
10631
19632
10633
10634
16635
14636
16637
14643

10641
10642
10643
10644
10645
1U645
10647
10652
10651
14652

10653
19654
19655
19656
18657
19663

14661
19662
14663
14664
141668
1u666
14667
18672
1¥671
10672
10673
19674
10675
14676
18677
147292
18721
19722
14723

14764
14725
18736
10707
14712
19711
19712
147143
14714
18715
12716
10717

oMAIN

165200
PBe272
2ed413
nedy27
236424
nu4421
256423
206523
9e6503
280776

p54412
224401
227405
117892
a56424
292494
282404
2¢n294d
LAY
PQ7321

e22829
niagel
AON420
1772000
a11044
207279

254772
206871
a1aT4as
212763
2107792
nB6ESY
206260
206103
n20402
nag77a
A2RR7TsS
pau541
121214
n24549
n34541
1670200
744537
1910214
2Rn435

226871
714771
eti1en?
211214
AB6254
Pde6le2
7206123
nd2492
242773
a2aeTs
121415
aeAT43

XDRIV:

TQUES:

C4:
PON?
PONP 3

TASRT:
Cip2o1t:
C429:
M1QKs
CODINI:
CRENQ:

UQUES:

UQUEL:

mMov
CSAMS
JSR
J8R
JSR
JSR
STA
J8R
JSR
JMP

STA
J8R
LCA
ADD
STA
JMP
JMP

4
RETQU
QUES2

2
121
420
-~1@2g2
DINIT
RENCQ

STA
CQUES
TMES2
OMESE.
SANS2
crZnc
coioc
CGTR]
JMP
JMP
LA
LDA
MOVH
LTA
L.DA
ADD
STA
MOovV#
JMP

COUES
TMES3
DMES3
SANS3
cTznc
cozoc
CeTRI
JMP
JMp
LDA
MOV #
Jup

3,1

TRUES
UBUES
oCCINT
ot

3X=y DRIVER LOAD TEST, NOT FOR NOVE TYPE
$PRINT START ADDRESS,

JANSWERE QUESTIONS

JANSW, GUES,

JINTTIATE

3,6CRENO3NO GUESTIONS, RESTART ADD,

#CLRTE
#CCLYA
™2

3,TQSRT
e
2,C4
2,3
3,8PQN
@PONP
8TESRT

3,TASRT

ot2
URBUES+1
2,0IGIN
1,C10K
2,2,52ZR
1,032k
I,ABASE
3,1
1,ABASE
3,2¢S2R
URLE3

«t2
UGUE1
2sCIGIN
d,@,8NR
URUES+!

JPERFORM THE TEST AS ONE ROUTINE,
JCALL DELAY ADMINI,
1LO0OP

$ANSWERE MEMCQRY TYPE

$RETURN

$ ANSWERE MEMQRY MODUL SIZE, ETC,

$132kw MODUL
$132KW MODUL
A

JREAD ANSWERE
:SUGGFESTED ACCEPTED
sERRQR

s ANSWERE INDPUT'ED
16k MODUL

;32 MOOUL

sSTARE IN DRIVER ADDRESS BASE,

7 32KNW

g16KN MODUL
$16KkW MODUL
L

sREAD ANSW,

s SUGGESTED ACCEPTED
tERRCOR

$ANSWERE INDPUT'ED

sONLY 16 OR 32 XWORDS MoDULS



26

28

29

@104
1e72¢2
18721
18722
19723
19724
10725
12726
14727
10730
14731
16732
10733
10734
14735
18736
10737
19742

198741
19742
10743
10744

18745
10746
19747
19752
14751
16752
16753
14754
19755
19756
14757
14762
14761
14762

16763
14764
18765
106766
14767
14778

14771
14772
10773
10774
16775
16776
14777
11282
11221
11ed2
11293
112494
11¢¢5
116496

11007

11212
11214
11912
11813

+MAIN
206071
211215
211027
211234
266854
P26062
246123
age492
200773
n2aa7Ts
121314
230495
224593
2372503
133292
a505214
292743

211161
711231
011122
211242

231963
753513
N46443
A4652%
251117
2201131
747515
P52504
2272114
733452
A34469
733457
P33461
729251

231663
253513
246449
adz2117
naeang
2e02n!

733261
753543
A46444
246525
251117
2292131
247515
252504
227114
233459
23461
733457
n34L6L
200851

B33d61
753513
A4LL4Q
42117
220056

UQUEZ2:

URUE3:

CDRTE:
COLYA:
CTABB:
CABAS:

TMESZ2:

DMES2:

SANSZ:
TMES3:

DMES3:

~

CQUES
TMESY
CMESY
SANS4
crzoc
cozac
C6TRI
JMP
JMP
LDA
MOV
JMP
LDA
LDA
ADD
STA
JMP

DRTES
DLYAD
TABR

ABASE

«*2
URUE2
2,CIGIN
2,2,87R
USUE3
1,048%
2rARASE
1,2
2,ABASE
8TGSRT

;LOWER MOBUL

R

sREAD ANSWERE
JSUGGESTED ACCEPTED
$ERRQOR

JANSWERE INDPUTI'ED

sLOWER MQDUL
316w MODUL
sCRIVER ANDRESS BASE

$STORE IN DRIVER ADDR, BASE
$RETURN

«TXT 132KW MEMQRY MaDUL (709/717)!

«TXT

1
LTXT

«TXT

132KW MpD|

3MEM 7909 OR 717

11ekw MEMORY MODUL (711771834

116Xw MoD !

JMEM 711 nNR 718




. | @165 L MAIN
91 11214 ¢Q@0031 SANS3s i
a2 TMES4s  TXT JLCWER MEMORY MODULI
. 11215 247514
11216 p42s27
11217 p2n122
11928 242515
11021 247515
11222 254522
11223 adsduR
11224 242117
11025 246125
11226 2020292 -
23 OMES4: ,TXT LLCWER MQD!
11227 947514
11938 242527
11231 p2at22
11832 247515 -
11033 noaiad
Py 11234 290821 SANS4Y: 1
95 11235 7192232 C1eK3 12002
e 11236 7230829 C3I0K ¢ 32020
07 11237 2400002 C40Ky  4Zane
‘ 28 11240 2072¢20 ARASE: 2

a9

17 11241 Q22431 DINITs JMP o1 JINTTIATE ROUTINE

11 11842 pSu4n7 STA 3,DINRT

12 11043 220413 LDA 3,DELST

13 11044 p4p4ns STA ¢,0ELAY jINIT DFLAY, THE DELAY IN 12'S MSEC,
14 11245 720412 LDA 2,CINTPT :
15 112046 74nuRlL STA 2,1 ;STORE INTERRUPT RQUTINE ADDR,

16 11047 204412 JSR DMESS  3sPRINT DELAY

17 11950 222401 JMP ANINRT  jRETURN

18

19 11051 20209 DINRT!
2¢ 11252 7200222 DELAY:
21 11953 2¢00924d DELCTR: 2
22 11854 177773 IMASK: 177773

23 11955 011343 CINTPT: INTPT

24 11056 ngagad DELST: 4 ‘

25 11757 aQa401 OMESS: JMP JH sPRINT DELAY AT TTY/LPT/0CP

NI U

26 11462 054416 STA 3,CRET

27 11961 nQ26046 cnIch sCLEAR DISPLAY

28 11062 nu6R4d CMESS

29 11163 7110277 TMESS 1<12><15>NELAY IN MSEC:
@ o :iveu nusouy CDISP

31 11265 011119 CMESS sPELAY IN MSEC:

32 11266 724764 LDA 1,DELAY

33 11267 131120 MOVZL 1,2

34 11272 125129 mMevzL 1,1

35 11271 1271290 ADDZL 1,1

36 11872 147622 ADD 2r1 sACL1=10%ACY

37 11873 ©P@6E53 CTDEC tPRYNT DELAY, AC1

38 11274 2260857 CDDEC yDISP ACY

39 11275 2g2441 JMP ANRET sRETURN

4e

41 11776 P@7BRA DRET: @

42 TMESS: TXT 1<12><15>DELAY IN MSECs |

11077 206412
11129 42504
11101 7249514
11102 2202131
11103 247111
11104 046440
11185 942523
11126 35103
o 11107 207049



g1

2186

11112
11141
11112
11113
11114
11115
11116
11117

11122

11121
11122
11123
11124
11125
11126
11127
11132
11131
11132
11133
11134
11135
11136
11137
11140

11141
11142
11143
11144
111458
11140
11147
11152
11151
11152
11153
11154
11155
11156
11157
11102

«MAIN

242524
242514
722131
247111
A46440
242523
235123
adagad

g11121

9#enaee9
es1111
@de2aze
733333
aga444
245555
Nd6666
waT777
218029
et111d
n12222
213333
nladad
"15555
716666
217777

eEa4049
201539
242623
283733
gla444
715574
216647
217777
222009
721133
02e2nl
923333
234044
735174
P36247
n37377

DMESS:

TABR:

TAB:

o TXT

TAB

2292
1111
2222
3333
4444
5558
6666
7777
12022
1111
12222
13333
14444
15585
16666
17777

guoe
1532
2633
3733
14444
15574
16647
17777
2z43ze
21132
22223
23333
Jug4d
35174
36247
37377
PXXXXX

IDELAY IN MSEC:!

DRIVER ADDRESSES,

| DR 183

NGO XCA/XCC  XC  YCA/YCE ve

32K 1 16K
8

e B e M Ve W %P e e

=V AN

15

-
o
VPNV E W&
-
A
—
(V]
VONTUVNDWNe-®

—
(03]

NN ELWN N EDWN-S
—
ul

18 X=Y DRIVERst SEE ABOVYE,

1DRIVER ACDRESSES?S

H Dr 123, DR 186,
116K wgRD MnDUL (711) (718)
s LCAER: 128028 + XXXXX XX XXX

sUPPER: 52022 + XXXXX 42232+ XXXXX
1325 WORD MADUL (709) (7173

sLOWER: 322728 + XXXXX 2AJDZ+XXXXX




2147

111614
11162
11163
11164

11165
11166
11167
11172
11171
11172
11173
11174
11175
11176
11177
11209
11281
11202
11203
112u4
11205
112v6
11247
11212
11211

11212
11213
11214
11215
11216
11217
112249

11221
11222

11223
11224
11225
11226
11227
11232

11231
11232
11233
11234
11235
11236
11237

e MAIN

nen421
#54141
g2nase
n42533

aga421
p24592
n244s2
722477
186422
182429
paPde62
034724
137@24
n21494d
230641
113400
7n2190a99
a4n417
n2ad17
fd4120949
926452
n62677
102522
161129
261014

262114
763514
2ea777
266877
262114
260177
ngtece

200823
Qu44249

nao4n
pen775
741292
plra441
rQRAT36
21414

noRao1
754406
722423
121122
242421
n04621
aga4ay

DRTES:

AGAIN?

CONT:
CJSR,:

BACK:

DLYAD:

JMP
STA
LDA
STA

JMP
JSR
LCA
LCA
sus
SuB
STA
LDA
ADD
LDA
LCA
ADD
LDA
STA
LCA
STA
LDA
ICRST
SUBZL
MCVZL
DCA

NIOS
SKPBZ
JMP
MSKO
K105
INTEN

NP

¢
JSR

JvP

CA
STA
052
JMP

CJMP

JMp
STA
LDA
MOVZL
STA
JSR
JMP

Y JPERFORM THE LOAD OF THE DRIVERS,
3,RTEST
3,K20

" 3,ADRCTRJADDRESS COUNTERI=16,

ot

AMESS sPRINT DRIVER ADDRESS,
1,K20

B,ADRCTRIGET ADDR, CCOUNTER

2,1

3,0

2,8CDELCIDELAY COUNTER 1= 2
3,TABR '

1,3

3,)2,3

2,ABASE $AC2:=DRIVER ADDR, BASE
2,2

B)2,2
2,CONT 3SAVE TEST LOCATION, ~
@,CJSR, 3JSK .
Q,8,2 :STORE JSR , IN DRIVER ADDR,
1,8CIMAS
sRESET I/0
2,2 s THE FREQUENCE IS DETERM, BY:
2,0 1ACP =2 3AC=@ S@HWZ, LINE FRESG,
2sRTC H AC={ 2 "
; AC=2 1a2¢g"
i AC=3  172¢9 HZ
RTC
RTC
o $SYNC, THE CLQCK, FREQ=1072HZ
i tMASK OUT DEVICES EXCl, . RTC
RTC 3START THE CLCCK, DELAY 12 MSEC,
JENABLE INTERRUPT
B2 sJMP TQ TEST LOCATION
|
otl sRETURN FRQOM THE LOAD TEST
@,CONT

2,2.,2 sRESTORE CONT, 0OF TEST LOC
ADRCTR jDECREMENT ADDRESS COUNTER
AGAIN

@RTEST RETURN

et JDELAY ADMINISTRATION
3,CLYRT

@roCDELASGET DELAY

g,¢ JRELAYI=2%pELAY
2,eCDELAJRESTORE DELAY

DMESS $PRINT DELAY

eDLYRT sRETURN



| 8108 ,MAIN
21
P2 112402 200022 DLYRT: @
B3 11241 2u2820 K272 22
aa TMES6: .TXT 1<12><15>DRTIVFR ADDRESS NO: |
11242 7dsk412
11243 2511024
11244 253111
11245 2511025
11246 040449
11247 nd42104
11259 q42522
11251 2515823
11252 247240 -
11253 235117
11254 790843
95 11255 211453 CDELC: ODELCTR
6 11256 ?11052 CDELAY DELAY
B7 11257 211054 CIMAS: IMASK
28 DMES6: 2 TXT IDRIADDR,NOS
11262 ¢S1194
11261 g27111
11262 ed421a1
11263 AS1104
11264 247a56
11265 7235117
11266 02720022
09 11267 24P22%9 ADRCTIR: ¢

12

11

12 11272 202481 AMESS: JMpP S $ROUTINE TO PRINT DRJIVER
13 11271 254444 STA 3,ARET sADNPRRESS NUMBER,

14 11272 022437 LDA @,8CADRC;GET ADDRESS COUNTER
15 11273 p24449 LA 1,021

16 11274 186429 suB 2,1

17 11275 ad4a44ay STA {,ADRSV 3SAVE ADDRESS NUMBER
18 11276 122209 ApC 2,2 sAC?23z=t :
19 11277 187214 ADD# Cr1+82R 3

e? 1139¢ zpandn3 JMP AMES JADNR<>

21 113a1 906244 CMESS - '

22 11392 11242 TMESS sCRIVER ADDRESS NO:
23 11303 mp6pd6 AMES1t (CRIeL sCLFAR DISPLAY

24 11394 226244 CDISP

25 11325 a11269 DMESS sDRTLADDR,NO:

e6 1136 224439 LOA 1,ADRSY ;GET ADDRFSS NUMBER
27 11387 auo6usy CODEC yRISPLAY ACH

8 1131¢ n2p427 LDA 2,CSP $ACpe=n 0

29 11311 246241 CCHAR sPRINT ACO2=R

22 11312 p2g426 LCA B,CONE  3ACog=wyn

31 11313 234427 LLCA - 3,012 1AC3:=10,

32 11314 136833 ARCZ# 123+5NC

33 11315 226241 CCHAR sPRINT "i"

34 11316 224422 LDA 1,ADRSY ;AC1<AC3

35 11317 034423 LDA 3,010 $AC3s=14,

36 11320 1360232 ARCZ# 1,3,52C

37 11321 2ae4np JMP et -

38 11322 {66422 suB 3,1 sAC1>=ACS

39 11323 pendie LDA 2,060

4 11324 123¢03 ADD 1,8

41 11325 Puweddl CCHAR JPRINT AC2=R

A2 11326 n2a4n7 Lna 2,CKOM 3

43 11327 226841 CCHAR $PRINT ",

44 11336 282492 JMP 8ARET sRETURN

45



8199

113314
11332
11333
11334
11335
11336
11337
11340
11341
11342

11343
11344
11345
11346
11347
11359
11351
11352

11353
11354
11355
11356
11357
11362
11361
11362
11363
11364

11365
11366
113067
11374

+MAIN

211267
203020
209221
nenglo
227854
A0R229
2072049
rAAL6L
PYAV6D
neénele

P41
563777
"PEPEY
224200
227276
PLLLE
132414
726114

a1z2722
g26722
722708
106415
2¢n644
n22677
762277
néen114
260177
281223

neueTé
244900
263877
222777

CADRC:
ARET:
- B |
Cio1
CKOMs
ADRSV:
CSP:
CBNE;
Co0:
Dig:

INTPT?

POWING

ADRCTR

el
12

"
"y
62
12,

JMP
SKPRZ
JMP
LDA
LDA
STA
SuB#
EHALT

152
LDA
LEA
suB#
JMP
LDA
KSKD
N10S
INTEN
JMP

LDA
STA
FALT
JMP

1R

3!

CPU
POWIN
1,2
2,POWZE
2,2
1,2+,S7R

8CCELC

s INTERRUPT ROQUTINE FQR X=Y |_QAD TEST

7POWER INTERRUPT

1GET INTERRUPTED PROG,ADDR,
JGET POWER INSTR,

1STORE POWER INSTR, IMN LOC @

sMEMORY FAILED, THE DREVER ADDRESS
318 CHANGED, THE RIGHT ADRR, IN ACe2,
s INCREMENT DELAY COUNTER

1,6CDELA;ACL13=DFLAY
D,8CDELC3GET DELAY COUNTER

2,1,8NR
BACK

;PELAY FINIS

2,8CIMAS;GET MASK

2
RTC

2,2

1,POWZE
1,2

o1

sMASK OUT DEV, EXCL, RTC

$START THE CLOCK, DELAY 1@ MSEC,
JENABLE INTERRUPT,

sRETURN TO INTERRUPTED PROG,

$RESTORE POWER INSTRUKTION



g112

11371
11372
11373
11374
11375
11376
11377

11440
11491
1142
11483
11404

11405
11486
11407
11418
114141
11412

11413
11414
11415
11416
11417
11422

11424
11422
11423
11424

11425
11426
11427
11432

11431
11432
11433
11434
11435
11436
11437
11443

+MAIN

165824
aa6972
296432
pa4401
256461
R24433
62677

102420
242133
2ena2s
aani127
RB4Ube

720874
a4n133
no4421

XSTES?®

XSTE1:

123002

napn127
AAUL46Q

@22413
262877
gen177
1e1a29d
ne3477
nR2e77

262677
paeayy
n2oe123
2an753

297217
177375
nuR377
Pan177

ngagal
220425
a4pup2
142424
240417
penu1s
a4p0e21
14249

CINIT:
SMSK:
D255
K177

SINIT:

MOV
CSAMS
JER
JSR
STA
JSR
ICRST

Su8
STA
LoaA
STA
JSR

LCA
STA
LDA
ADD
STA
JSR

LCA
MSKQ
INTEN
MCV
SKPRN
JMP

ICRST
JER
CPASS
JMp

INIT
177375
255,
177

JuP
LCA
STA
suB
STA
LTA
STA
JHp

3,1 JPAGE ZERO AND DOMAIN OF BIN,LOADR, TEST
$PRINT START ADDRESS
@CINIT INTTIATE PASS COUNTER
+1
3,8KRENOINO GUESTIONS, RESTART ApDNRESS.

CSINIT sINITIATE SUBPASS COUNTER

sRESET I/0
1SETUP FOR TEST IN PAGE ZERD
2,2
2,FIPOS 3FIRST TEST LCC :=0
28,0255 ;ACP3=377
2,LP0OS sLAST TEST LCC =255,
STEST $PERFORM THE TEST AS A RQUTINE

$SETUP FOR TEST IN THE DOMAIN
sCONTAINING THE BINARY LOADER,
$THE LOADER 18 NOT DESTROYENR,

2,HMEND

@,FIPOS 3FIRST TEST LCC:=LAST MEM LOC=200
1,K177

1,¢

2,LP08 3LAST TEST LCC:= LAST MEM LOC (=MEM EXT,
STEST ;PER FQORM THE TEST

$TEST FOR INTERRUPT FROM
17TYg, TTY1 OR 0cP,

@ySMSK
e sMASK OUT
JENABLE INTERRUPT
2,0
CPU $TEST FOR INTERRUPT

8IRESA ;INTERRUPT OFF, INTERRUPT HAS OCCURED,
sRETURN TO MAIN PROGRAM
s INTERRUPT ON, RESET 1/2, SET INTER, CFF
3URPS ;CALL SUBPASS ADMINISTRA,
sCAILL PASS ACMINI,
XSTE jPERFORM THE TEST AGAIN

;BIT 14 = BIT 7 = ¢

! JROUTINE TO INITIATE

4,020 .

2,SUBMX jSURMX:=1020,

2,2

R,SUBCT 3SURPASS COUNTER:=D

2,CSINPT

2,1 s STORE INTERRUPT ROUTINE ADDR, IN LOC 1
£2,3 s RETURN




2111

11441
11442
11443

11444

11445
11446
11447
11452
11451
11452

11453
11454
11455
11456
11457
11460

11461
11462
11463
11464
11465
11466
11467
1147¢

11471

fMAIN

7004014
nS4416
p2p412
212419
p2449a7
126414
21491
122492
p43493
7214909

211461
fQeeoed
72074629
par2ea
222024
297000

ponany
263777
no2406
2344329
P2aQTe6
7409
262677
201400

211365

SUBPS

CSINPT:
SUBCT:
SUBMX
KRENGQ!
D291
SUBRT:

SINTPT

CPOWIs

JMP
STA
LoA
152
LDA
suB#
JMP
suB
STA
JMP

SINTPT
e

e
RENCG
e,

e

JMP
SKPCZ
JMP
LDA
LCA
STA
JORST
JMP

POWIN

ot

- 3,8UBRT

2,s5UBMX
SUBCT
1,SUBCT
@,1,S2ZR
1,3

a,2
@,SUBCT
2,3

ot!
CPU

3SUR=PASS ADMINISTRATION

s INCREMENT SUBPASS COUNTER
JGET SUBPASS COUNTER

JRETURN+1, SKIP PASS ADMINI,

3SUR=CQUNTER:=2
;RETURN +2, CALL PASS ADMINT,

s INTERRUPT ROUTINE ,PAGE ZERQ TEST,

aCPOWT;PONER INTERRUPT

3.2
@,FOWZE
2,e

2,3

sGET POWER INSTR,

:+STORE POWER INSTRUCTION IN LOC 2,
sRESET 1/C

sRETURN TC INTERUPTED PROG,



ef1e

11472
11473

11474
11475
11476
11477
11549
115061
11562
11583
11524
11545
11546
115@7
11514
11511
11512
11543
11514
11515

11516
11547
11522

T 115218

11522
11523
11524
11525
11526
11527
11532
11531
11332
11533
11534
11535
11536
11537
11542
11541
11542
11543
11544
11545
11546
11547
11559
11551
11552
11553

11554
11555

11556
11557

«MAIN
PAR4BL STEST:
254464

290421 E19:
n32133
151401
151423 E22:
r210204
A4PU8S
1410282
na6112
7251429
725029
132414
ABU451
paadde
341079
na6113
n2ai27
112434
a2n762

P@a401 E302:
232133
182520 E3I9:
p2599248 '
244434
796119 E49:
74129292
252948
186414
pa4431
n24406
AdsuR9
7g6113
182622
ngol1a
nd1g2g
725802
186414
ca4429
pa4415
Q45809
a26113
1202939
191124
80755
220127
112415
nandal3
151429
223745

U431 ES2s
ngz2492

2303222 CONTX3
PPNeAY RETST:

JMP
STA

JMP
LDA
MOV
INC
LDA
STA
MOV
SETF2
STA
LDA
SuB#
JSR -
LCA
STA
LCOP
LCA
SuBze#
JMP

Jup
LDA
SUBZL
LDA
STA
SETP2
STA
LPA
suss
JSR
LDA
5TA
LooP
CoM
SETRD
§TA
LDA
SuB®
JSR
LDA
STA
Lage
com
MOVZL
JHP
LCA
SUB#
JNP
INC
Jmp

JHP

JMP

[

ot
3,RETST

ot
2,FIPCS
2,2,5KP
2¢2
@,2.,2
2,C0NTYX
22

2,2,2
1,8,2
1,2,52R
EERRQ
2,CONTX
2,2,2

g,LP0S
2,2,82R
gz2e

et
2,FIPOS
2,82
142,2
1,CONTX

Bpela
1,@'2
2,1,S2ZR
EERRD
1,CONTX
1'2'2

2,¢

2,2,2
1,2,
2,1¢82ZR
EFERRQ
1,CONTX
1,2/,2

2,2,8ZR
Y,
A.LPOS
2,278NR
ESe

2,2

£35

ot

@RETST

sADPRESS AND BIT SELECTION TEST,
sFROM FIPCS TC LPOS

sADPRESS SELECTION TEST:iC(I):=

3SAVE CONT, OF TEST LOC
3STORE ADDRESS

sCHECK READ

sMEMORY FAILED

tRESTORE CONT, IN TEST LOC

31T SELECTIgN TEST
sALL MEMORY LOC IS FILLED WITH:

120 ,000001
3zz.qvon1@

.
LN N NN NN )

"'.....'.

’Zloltuoaza
sMEMORY FAILED

sRESTORE CONT, OF TEST LOC,
,1@0n000g2@

129, 0aeee?0

;VEMORY FAILED

sRESTORE CONT, OF TEST LOC.

JFINIS

sRETURN TO MATN PRQG,




2113

1156
11561
11562
11563
11564
11565

11566
11567

115742

11574
11572
11573
11574
11575
11576
11577
1160
11641
11602

116¥3

' 11694

11645
11¢ede6

JMAIN

P2D0431 EERRQ:
249496
220774
n41220
227423
ne2491

226617 CEERR:
202000 CONTE:

ada4@81 xMQvE:

165029
36872
276701
a2naT4
P34413
191132
a3d412
152420
f20411
249411

ne120a MC1D:
24149292
glLa4a6
222775

nazaer7

n4n323 CU4Q,Ke
147889 C199K s
P1U20P2 CluKs
260822 MCTR3

JMP ot

STA @,CONTQ
LCA 2,CONTX
STA @,242
LDA 2,CONTR
JMP 6CEERR
ERROR

2

JMP otl

MOV 3,1
CSAMS

pICcP 3,1

LDA 2 HMEND
LDA 3,040,K
MOVZL#E @,2,82C
LDA 3,ClaeK
suB 2re

LDA 2,C14K
STA 2,MCTR
LDA 2,2,2
STA 2,2,3
0sZ MCTR
JMP MO12
JMP 8IRESA
42029

{32222

14022 16K

2

JERRQOR ROUTINE

;SAVE AC®

JGET ORG, CONT, OF TEST LOC
JRESTORE CONT,

3GOT0 MAIN ERROR ROUTINE

$MOVE TWE PRQOGRAM TO THE QTHER
JMEMORY MODUL®

$IF MEM > 32 KWORD THE TO

132 = 36 K ELSE TO 16 = 28 K,

JPRINT START ADDRESS,
§SET MEM EXT FLAG
JGET LAST MEM LOC
!1GET NEwW PROG BASE,

;MEM EXTEND,
jACR822, MEM < 32K,
tACa 26K

sINITIALIZE COUNTER,

.
’

jFINIS = RETURN TN MAIN PROG.



| @114
01

02 11614 Q00823 LASTP:
701420

JMAIN

ALPTT
AMEND
AMES]
AMESS
ARESH
ARET
Ba

B1
BH1@
811
B12
B13
B1d
B16
82
8209
82205
8219
8212
8215
Br2?2
B2
B2
B33
B35S
B3,2
Ba
Ba2
Bas
85
Bs2
Bo
B2
B6S
372
8e
Bag
B9
B9t
B9e
Bo3
B94
Bo8
BACK
BRNUK
3Ca2
3C377
BEND
BICIG

«MATIN

205313
gilmdg
galie7y
eaie72
up1osSy
ea17ae2
g11267

" B11336

211165
923013
Bg2255
1712
€113e3
811272
ae13e2
011332
g1remgs
2187234
v12124
212134
01147
2192154
@1@165
412176
214036
v12354
819363
@1o4u2
Ciledsa
@leasd
©19457
010052
812291

@1az2e4 -

212226
212756
e1en72
¢1e211
019213
216076
412223
012077
012236
012244
212250
014123
v1e267
014326
#1327
212317
210314
©10326
910343
211223
¢05320
Un1669
ée1610
2r1723
ere11s

68745
123747
24/¢3
24709
23/29
31/46
1a7/¢5
128717
89/16
44714
36/59
337158
128/22
197,28
28,8
198/13
89/2%
8G/26
8g/29
96/42
96/46
96/55
97/21
97/@4
95/36
99,23
99/17
86/13
89/14
1agrse2
99/59
39/97
39/12
97/27
97/22
95/53
29/28
97725
971/27
96/11
97732
96/12
89/11
97752
97/56
96/29
97761
98/11
89/12
98/29
78/26
98737
98/48
127741
68/51
32732
31/55
33743
76/22

LEND

«8/747
123749
264/16
24/17
24/92
32/18
127712
178/264
127427
44718
38748
33/2%3
128/23
128712
28s24
128,44
55789
95/34
%6/34
56/52
96/53
97/29
97/¢2
97/11
85747
9%/12
99/28
39/29
99/56
128/22
170/06
95/49
87718
99/29

S6/20
95/62
97/74%
87/42
96/31
S$7/35
96/24
97739

98/14
96733
98/80
98/27
98/21
98/34
38/52
98/42
98/51
129,27

32/456
31/59

76743

REBIN

124714

32/28
147,44
128/34
127745

44/37

129,23

97712

99/34
1208/31

18as22

S6/01

97746

98/19

76749

104/16

32738
1728/29
179727

124723

32/39
199/e2

195788

33722

127717



gt1e

BINAD
BINFI
BINLA
BLOCK
BM™
BMASK
BMEND
BRESW
BSTRP
BTEST
BUILL
BZNUK
BZCUT
c1@
Ci1@a¢
c1272K
cy24
ciex
Ci4x
C177
C172
Cix
Cea
ceen
ca21
C3aK
C32K
C32KM
(o]
Ca2K
C42,.K
cuce
Celd
Cr777
CABAS
CADRC
CCHAK

CCRLF

CCATT
CCBIN
cnoEC
CRELA
CRELC
cplct

CoINI
Cels
CDIsP

CRLYA
cogceT

Coourt
CDRTE

s MAIN

021542
vR137s
2c1376
walels
@12912
apuL34
¥n1723
e21356
81674
22157}
¥nis541
ves3t2
ere437
211334
216654
211611
827269
011235
gi1te12
¥o7543
vnT261
@nr263
©ae135
Ue7s44
211333
v11a3é6
0e7627
827630
P14652
@11237
011617
218655
611341
gar262
ble74e
¥11331
266r41

ar6end3

uEend7
g2r6n55
Gn6ens7
11256
2112589
ipéeadé

v1€6657
paLl7e4
gpendd

B1e742
cnerse

42604s
C1@T41

2%/19 -
28763
29724
31/58
95/14
16/¢9
33719
28/41
32769
31742
31712
68727
19718
129/8e5
103,27
113724
9@/45
123744
113726
93/11
9e/41
9¢/36
16719
93/12
128715
133746
94/22
94/13
123717
124713
113722
133728
128739
93/43
194723
108714
15719
138/29
15721
51/52
86/48
15725
15731
15733
107/51
197713
15724
65731
1n8/23
123787
33/39
15722
51724
91736
1237114
15732
62/43
15/23
123712

3i{/29
29/17
29/12
12/140

95/31

91/55
33,24
28/47

32/21
32/17
68,44
197258

113/37

9e/56
125/25
113/38

902 /57
9e/59
97,22

129/04
125/26
94728

94/29
123/22
125/07
113/36

129/12
s2/58

129/02
27/42
178/33
28/3¢
60/11
87/18
37/38

38/58
127/53
128/25

21741

84/19

193/32
33/62
27,42
51748
91/3R

124721
29/38

64/11

69/25
124722

38/03
3gs0@2
37,44
32/12

97/3¢

32719
23718

97,43

608/15
128741
29/5¢2
6p/28
87/29
62/44

83722
128/26
126/23

29747

86/47

29732
65/33
91/42

33747
6422
‘83722

32744
97/33

22737
28/57

S7/5@

62/19
178743
33743
62/35

R3/24

B7/24
129/24
1m9/2%

33742

B7/17

29748
65747
91/61

37736
64/33

97/59

83/01

98/15

6€as23

44/28
€2/51

84731
125738

58/35
91735

33/49
69745
12e/42

44748
B4s26

97/62

69/26

58732
65/32

86/58
1a8se7

51783
91/67

37/29
B4/27
185739

62/11
R6/52

83/11

50/3é
84/29

87/3¢2

51/47
129741

44722
R&/54
1n8/24

62/29

83,23

51/¢8
84d/16

62/36
125727

44442
B7/25

62/39
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cozelC
CEERR
CFERR
cerel
ceTRC
CGTOK

CG6TSC
CGTTX
CHYQ

CHAAT
CHAHA
CrHARD
CrARY
CHARZ
CHAR3
CHARM4
CFART
CHCR

CHFLG
CrRINH
CHKER
CHLF

CHMAS
CHMIN
CHCRZ
CHPLU
ChRAZ
CHRAZ
CHRAN
CHRET
CHEAV
CHS1IG
CHSF

CHSPA
CHTABR
Ciop

CIMag
CINIT
CINTP
CJISR 4
Cwim

CLCRE
CMADR
CMESS

M8k
CMTES
CONE
CONT
CONT®
CONTX
ceurtl
CouUnT
CPASS
CPAT
Crowil

+MAIN

geec6n
211566
218564
226103
276125
gaé104

46126
gabie27
une6LRA2
uaensa
4re327
200772
pre7e4
gpueTs
A2YTLS
aeie72y
9aQ776
parate
gaesay
g294ss
271658
401977
2agdet
aogsde
wear7s
veasys
2067225
4p6116
825552
gnaho
aneT74
406544
202662
Brre6el
2Qa767
413518
411257
011425
¥11n55
w1222
011335
6122
¥nS5126
gnepdg

vai162
w7232
€11340
811221
211567
211556
ges37n
Unteeéy
976123
g1uted
211471

15734
113728
128748

15746

15748

15747

91723

15749

15/52

83712

15/26

79729

2i/12

22719

22/12

2asay

22/21

22/28

22/58

2e/en

16742

31745

22/55

19/29

22/17

22/27

28/87

74715

76715

78716

21/63

22/11

2@/13

2Qs19

20/29

22/19

99/37
137723
11g/e4
105714
147721
128742

15761

63713

15718

44/26

65/44

91/58

24/36

9Q/29
178732
177292
113724
112711

79747

32/22

18762

96/38
111722

6B3/36
113712
124/12
9is48
38/51
62/37

83729
27744
79711
21734

22/18
22/3%
22/3n
23717
23763
2@8/24
21/04
32731
23/23
19/44
22/74@
22/44
28/25
74/54
T6/46
71/34
22723
22/17
28/18
2er28
22/01¢
23714
1238/51
128,27
112742
175,23
127739
129/a6
87743
&4/146
28731
44/44
69/43
1728/38
25/26
92732
129/89
177/38
113727
112/18
79/5¢0
32/34
98/12
97/82
111729

91/27

123748

62712

84,37
79/23
21735

22/33

24,22
20/31

32743
24,21

23/0%
20/39

22/26
23715
22732
21/99

129,28

44/39
29/34
51,36
83725
195728

127742
113711
112729
8p/02
32/4¢
11¢e/37
97727

91/22

123762

62/39

79,44
23711

2e/34

24723

23/16

22/29

22/38
22/89

. 29/5%1

51/51
RU/17
178/21

112735
82/15
32/47

97/29

91747

1a4/27

64/12

23/52

2e/41

25/37

22/24

22/33

33/51

62726

86/56

112744

97/11

123739

64,23

21/19

22/26

33/54

qAQ/29

87719

112702

97713

123/59

64/34

22/32

37731
65735
87727

113705

124/0¢

91/08

44724
65742
91733



g118

crun

cruee
crPUt

Crute
cpPltl
cpute
cPUL3
cpuLd
CrPULS
crlte
CPULTY
cru2

CrL2u
cpLet
Crlae
cru23
crla4
crPu2s
CPU3

ceud

cPUS

cpUe

CrU7

CPUER
CRUIN
CPUMD
CPUME
CPUNG
CQUES

CREIR
CRENC
CRESW
CSAMS
CSAVE
CsAvl
CsAve
CSINP
CSKP
CsP
CTABB
CTRIN

CTCEC
crTocT

CTR

C1YpPE
trzec
ChAIT

MAIN

er252s
0n2s24
0r2526
8722535
ge2536
202537
gm2540
gr2s41
gra542
0r2543
gresda
gnes27
pr2545
@n2s46
gnesu7
272550
gr2s551
@n2552
22530
pr2531
¢mR2532
292533
2r2534
21047
202523
g1e550
214512
on3n1s
gaen7y

621075
B1en6e
06Tl
06272
Jges37
Bres53¢
426535
211453
uAldL 4L
211337
g1@743
BnensSy
arons3
gnepSe
BrY13t
476042

0rensS4d
0r6n61

4e2/34
48/16
4@/35
ug/4z
42s43
ags44
49 /45
4g/46
4gs747
42748
449
49736
48/52
48/51
4@/52
4Q/53
4g/54
4@/55
has37
40738
49/39
4gs42
4gs41
{pe/1eé
4g/29
17Q/743
129/39
41732
15743
91/s82
23733
24721
25736
in3/@9
15745
B3/83
15744
88739
82/25%
84/512
R2s24
84/51
82723
B4/52
119/51
45736
1738/28
124,22
15727
15729
15728
62738
B4/25
16786
13g/s22
15722
15/3a
15735
44729

48/32

128/19
4a/21
121/¢4
1217218
44/21
38,49
S1/17
£23/38
24729
25739
103731
26/19
B84/a5
37/1%
88/51
R2/40
84/58
a2z/41
84/59
R2/42
Ry 67
111713
46719
1729/08

38/49
28,34
£2/42
R6/53
97/21

&g /35

22/61
44745

120/33
40/31

44732
6bg/31
94,42
23745
24/3
26/3%

26/26
8440
37721
90/84
82/45

B2/46

82/47

47s42

83/19
29,37
64,12

97741
91726

26/23
69727

H4/39
62/06
173,734
23747
4733
26/38

29/32
B5/54
37749
9g/14
rz2/62

g2/61

f2/672

87723
33,48
sd/21

97744
91/21

n6/44
6@/16

44746
b2s24
183/54
23/57
24/34
26741

33/53
38744
183/64
84/e2
84,83

84/24

125,37
37,37
64/32

97/51
91/46

28/19
62/29

64,04
124/01
23/59
24749
26/48

82,23
62795
112723
R4/12
R4z12

84714

44,47
84711

98/13
173/38

29/39
60/24

64717
23/62
25737
B2/31
64/85
113715
84/32
B4/33

84734

62/12
84/13

98716

123/58
29/53

bl /28
24743
25733
B3/¢3
88,27
84/48
84,47

8446

62,28
B4/15

99/3¢&

124783
43732
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CxLPT
CXMTE
CXTTO
CYCLE
CYCTS
CYMOR
Die
p2e
pess
DATA
Dcl1G
DCi
bpe
Cp3
PDICH
Doxa
pox
bpx2
ooXxX3
DXy
XS
pexe
Lex7
PECEX
PECOC
DECOT
DECP
DECTE
CELAY
DELBIL
DELCT
DELOC
DELOK
DELOY
DELRE
DELSC
DELST
DELTE
DELTX
DEVY
DrEAD
DIFF
CIGIN

DINIT
DINRT
DI1S

DISAT
PISPL
DISRT
PISsSw
pIsTE
PIvie
DIvIS
DLCar
DLYAD
DLYRT
DMEND

+MATN

821762
gr7364
821763
206447
2e65e2
gresStInN
811342
211487
wita2y
eR1633
¥wns566
B1o442
Bies4s
@12453
am1131}
gnemig
grenl3y
6nQn3e
V728A33
gnoa3d
graal3s
UR2A36A
paeaiy
2needa
gaget1s
62e6e
a6l
geaed2
211052
opeaT2
611283
QusSu4y
gesysy
¥e5344
2ar542s
BuS662
@11a56
05335
gr6ea
praal7
une661s
@n1657
grUoTs

vila4y
11251
6nEn3s
21176
g721114
@a7257
ani21d
gneti2d
gneain
enene7
202671
é11i231
Biia40
de17e4

33/35
31/6%
33/37
14753
82/13
82/2%
128/31%
1128747
112712
32/¢5
Tes21
95/47
99/52
99/53
24/43
13/23
13724
13/25
13726
13727
13/28
13/29
13/32
21/25
21/22
21728
21729
20/22
125713
76/17
1725721
72/18
74717
69/24
h9/112
73714
135712
69/u2
78716
15716
83/37
32726
14/33
65/25
91/26
123/32
195711
15714
1d/11¢
24,37
9@/34
26/22
15763
15742
15741
42757
86/17
137/5¢
33/49

33/602
92/04
33761
82/92
aa/28
82/32
178/35
111717
118742

71736
§9/49
99/52
99/5%
24/51
17g/28

217414
21/42
21733
21/34
21744
125,22
76718
1e8/0%
72713
T4/18
£9/87
69,22
73/17
125,24
72/1%
78717
85/14
R4/21
32/45
38/54
£9/35
91/51
125712
125/17
24,47
26714
24,44
92/53
26/26
97/52
42714

42762
124/21
127755

33/14

82733
1297141

71748
120/0R
122711
128717

128711

21744

135,32
Te/20

70/21
74728
69/1¢
Tas82
73719

74,46

78719
85,37

bgsue
71712
183/43
125719
25715
Sa/5S
83,18

127749
128/¢2

82/37

122/28
1rg/s29
ing/32

128717

21/54

1g8s26

79,28

85/58

k2/15
73763
123763

25718

86/18

62/33%
75735
124712

25719

86/38

64/15
77/33

h4/26
79/54

64737
91/11




"

¢129

DMES2
DMES3
DMES4
DMESS
DMES6
DMESS
DPASS
DPCON
DPMEM
DRMMC
DPMMF
DPMMT
DPPRT
DR123
DR126
DRET
DRTES
DSAQU
DSIGN
DXMMF
Eqe
E2¢
E3@
E35
E48
ES@
EBFLG
ECKO2
ECHO3
ECHO4
EDMES
EERRU
EFLAG
ERALT

EMEND
EMESS
ENRMK
ENTCO
ENTPR
ENTPRY
ENTP2
ENTYM
ERBCT
EFmSH
ERRCT
ERRET
ERRNH
ERRQO1
ERROZ
ERRC3
ERROR
EXDIS
EXMEM
EXMMF
EXMMT
EXPRT
EXTYP
FANS

MAIN

818763
et1iae7
811227
211112
811262
211057
ap7061
grs12s
2r5127
2n5131
asS144
@n5157
uns173
227362
BR7363
2119276
U116
or4780
2n5565
051214
611474
Q11477
¥11516
g1152@
211523
211554
226533
205753
206074
0ps4s]
gn7545%
B11562
Qres3p
gne1i4d

gati7es
6727556
3274
6434
Agedis
642l
gre43p
©en3253
226532
un6s541
296531
Lre6es
ane7es
gnek2h
2nee7n
an6T11
BaL6LT
a005¢a
erbatl
gns5213
857226
wnSndd
@aa477
¥a7357

123/36
123/56
124/23
125731
178/28
125/16
87/26
63712
36729
bd/26
64717
64/28
64740
94/52
91/54
125726
89/15
6R/33
Te8/27
62/¢8
89/18
112789
89/19
112727
112732
89/29
81763
74722
76722
72/23
91/62
112717
81/62
15/55
38/23
33/1a
91/59
47722
81/47
14/50
14751
14/52
47718
81/62
83/20
81/614
B3/43
84,43
R3 42
B4 /37
Rd/@A
14/54
19/51
316718
b2/26
h2/24
62735
19/56
91/25

124726
124/29
125/8%
126781
128/25
195725
87/35
64/09
64/04
b4/14
64,25
h4/36
b4/46
92/@2
92/03
125/39
124720
61/06
T1/27
63/04
1127264
112723
112725
112/54
112749
112752
82/10
74/30
76/32
70733
94,92
112734
82/11
95/2¢2
98/06
33/13
94,04

81/52
81/43
81,48
A1/53

82784
B4/41
R2/027
84/35
BU/SH
84/02
R4/37
84/55
83/39
19763
62/04
62/14
62/32
h2/52
19762
91712

137/54

185741
127782

71732

112/56
82/5%8

112743
82/14
95727
98,32

81,57

82/39

ags29
B4 /53

84/57

121712
29/51

29/46
92701

71747

RU/39

113783
82/24
95743
28/4n

R2/57

B2/19
Rd/6]

113712
2n/61

T2/15

A2/55
95758
122713

83/43
82/56

72/18

84/28
96/16
129721

83/12

72731

BU/55
96/23

A3/472

72,38

36/59



FDIST
FDMES
FIPOS

FIRST
FITYP
FLAG

FMADR

FMEND

FRASH
FRATE
FRATR
FSAvVY
FsAavl
Fsave
FSAV3
FTMES
FUB
FUN
GET
GETAI1
GFTRI
GETCH
GETD!
GETDC
GETO!
GETOK
GETRE
GETS1
GETSC
GETT!
GETTX
GFTYP
GMEND
GTCHK
GTTTI
HiCt)
H1C33
H1C4¢
HeCue
M2C 6@
HeC7¢
H3CH4T
H3C6Y
K3C62
HeC1l
HEC12
HEC15
HSCHe
HEC79
RLATT
KC1t
FC13
HC15
He177
HC3?2
HC 42

o MAIN

61125
207516
une133

ond125
én2756
opYL32
2a5965

r17ce
2066083
gp6es54s5
6nes77y
d1dsea
g1a561
819562
910563
onT52s
WAum3y3
wrdple
brieebe
g26n57
geonse
unsS24d6
gas434
5426
esS736
4n5731
anS5324
up565n
25643
ynei166
¥P6161
pniaes
eni7¢7
gnp1s55a
¥n1Se61
205703
KRS 722
uRsTes
@ans771
5772
25773
qae112
476113
06114
gre214
AT YIB!
o641l
4n6218
éne2le
geriedy
gesse?
uAs5g3
eossed
405325
¥n5585
205526

24746
91/¢24
16/28
96/23
tte/22
16/22
29721
16/7¢7
62/23
qd/43
33/11
83727
82/17
B3/82
12@/34
12¢/35
108736
12e/37
91/23
15729
15/28
32/59
76729
14/45%
68/26
Te/12
14747
T4/¢9
14746
&8 /06
T73/¢9
14,48
78789
14,49
29723
29/67%
31/13
31,25
73727
73728
73/26
74/28
74731
74/34
76/28
76/31%
76734
78/26
79749
79/42
78727
78737
14712
69755
69/49
69/52
68/36
69/22
7%/29

24/48
93/86
9@/35
96/37
112/e7
91718
44/28
96/35
62/37

33/24
83/32
R2/34
83/¢26

108/44

12¢,48

172/46

100/47
93/25
27731
26/43
32/58
76713
T6/04
T4/19
70/14
Te/@4
74713
74/04
68,32
73713
73/04
78713
78704
29727
33/12
31/15
31732
73,40
73739
73738
74/4¢
T4/41
74742
76/42
76/41
76/42
78/35
82/25
8g/24
78735
78745
26/35
7u/52
72/53
72/54
68/57
7¢/55
76756

34/01

94717
96/53
112726
91727

97/@2
b2/4¢

83/@2
83727
121/06
121,27
121/08
12179

27736
26,47
32761
76,23

T4/48
Tgra4d

Tdy23

68,42
73721
78721

37,42
31722

74754

T6/46

69/25

94/21
a7/22

54749

97/06
h2/46

R3/28

27722
32763

79726

68/54

31/54

95,84
97753

97717
62/47

27735

32/19

95710
98/23

99/02

62/56

32/13

95735
59/57

64/27

95/5¢
116711

64/472




¢1e2

HC 44
hCS2
HCS3
FCSH
FC62
KCT72
FLFCR
BMEND
IANSH
18207
ICHAR
ICRLF
ict

Ip2

Ip3

ICATT
IDBIN
ICDEC
IrIicL
ICISP
IrIs1
IpIvD
InIvS
IrocT
InouT
IDRIV
Inxe
IpXy

Ipxe
Inx3

Ipxd
10Xy
InXe
I0X7
ipzoc
IGNOR
IGCTRI
icTnc
I6TOK
IGTSC
ICTTX
IHAAT
IHALT
ILL

ILLEG
ILLGR
ILOOP
I{.QRE
IMASK
IMEND
IMESS
IMQVE
IMTES
IMULT
INDAD
INDW1
INDWe

JMAIN

¥asse?
405512
275511
gassl12
¥nsS574
205513
Q0641s
onen74
veoaie
ge6542
geecayt
pegads
010435
012444
Q128450
272947
Qeenss
gpdnsy
Uoaprds
gedodd
geot124d

27087¢

bren67
2rense
@2u945
eepdné
ppenae
pavaal
v2ene2
0raac3

beegnzs
weenes
gagnae
vraaey
vanvaen

421603

2722103
prg1es
pra1¢4
urR1g6
uea127
2059
o114
1967

@ns367
825366
vro1L3
engi1ea
011054
gna3y12
Ua2a4e
unadly
gng4@s
enenbe
603153
en3122
62335¢

- 69718

69732
T@/40
TQ/43
T72/34
78737
8g/14
14/32

16/21%

83/21
14/25
14707
99/38
99741
99/44
14711
14717
14719
tari2
14/7¢8
14762
14728
147217
14718
14/@9
16,29
13715
13714
13717
13718
BB/S3
13/19
13/272
13721
13722
14/72¢
31743
14745
14747
14746
14748
14749
14/12
14/54
24704
24/14
69731
69/13
14/53
14760
135722
37,28
14724
16422
16718
14726
46/12
us/6a
48/22

69/37
74/34
70/59
T2/62
Te/46
78/61
B@/26
33/26
16/27
84/27
-15/1¢
157214
99/42
99/43
99/46
15725
15/31
15733
19724
i5/22
15763
15742
15741
15732

15723

16/25
45/ph
45704
46,44
45/@21%
R8/55

15734
31/54
15/46
15744
15/47
15749
15/572
15726
15/58%
24/€5

72/34
6G9/15
15/5¢
15761
188727
37142
15718
16/28
16724
15740
ue/27

70/57
78/58
71718
T1/22
71734

37/33

120703
126/712
1908/14

45,32
45,48
46/55
d6/11

31/57

24/¢26

72739
69/32

37/53

72/@9
72712
71/51

113719

19@/s25
128/26
12e/27

47,28
46/25
46761
47732

24787

76/48

113721

47,39
46/28
48/@3
RB/29

24,028

74745

173/23 108/1¢2
46/39 u7/26
ugsaé
88/31 R8/41

24/12 24711

79/32

1ee/14
47758

88743

24s12



g123

INHSW
INIPB
INIPC
INIPN
INIT

INITR
INNUK
INRET
INSAD
INSTA
InSTB
IMSTR
INSWE
INSuW2
INTER
INTPT
INTTI
INXHS
IPASS
IGUES
IrRESA
IRESH
IsaMs
I8TAA
I57AC
ISTAN
ISTAP
I8TAS
IsTAx
ISTES
ISTPE
IgTel
IsTRE
ITBIN
ITCEC
ITIMS
ITIRC

ITISK

IToecT
ITR
ITRAG
ITRCT
ITRP1
ITRP2
iTYPE
ITZaC
IWALT
IWAQP
JMENMD
Kig
K177
Kee
KcPa
KCP1
KCP1©
KCP11l
Kerpi1e
KCPL3
KepPi4

MAIN

26682
27227
wev226
uRr7230
nT7217
@n7231
vwes5317
gosu2y
€n3148
¥e3132
9r3133
023123
gn3121
am3347
gpesdage
@11343
6053021
¥p322s
und123
aanaty
unyg?7
T3
Qagpt2
vea1Ls
dp6s4az
¢nidi e
pe2121
VAL124
o117
paoag?
0gatLn
goei1
eneLie
Brens5y
nans3
drp264
L2Q0n68
vraEe3
gagns2
gr6526
Ynes2s
un6es27
9n6523
ap6524
gagad?2
yagasy
upvne]
vRPAL?
U721
212511
11430
211241
gnause
apausy
gr2u6n
gn2ae6]
areuek
En2463
umn2d64

B3/24
9¢/22
90/21
9¢/24
9a/e5
92722
68/29
69738
46727
d46/¢8
46/29
46722
45/59
H8/21
69741
13787
68/¢8
45787
14761
14729
14742
14/34
14/30
14/55
B2s21
14/564
14759
14/58
14/57
16719
14/592
14/51
14/52
14713
14715
14,724
14725
14723
14734
81,57
81/4%
B1/58
B1/44
81,49
14726
14714
14721
14722
33722
99/35
118721
127724
39/32
39/33
319/40
39/41
39/42
39/47%
39/44

a3/31
Sg/29
¢/28
92,32
92/18
/26
6£8/52
69/41
h6/272
46/@9
d46/12
47715

71713
185/23
A48/34
47711
15762
15743
14743
15745
15744
15/56
83,02
15/57
15/62
15/59
15,58
16/26
15/51
15/52
15/53
15,27
15729
15/38
15/39
15,37
15,28
82/21
21/5¢2
82712
81/51
81,54
15722
15730
15/35
15/36
37743
12e/s2
112/43
127729

84/26

9pgs22
99/314

£9/42

74/51
129/14
68/41
47,25

112733

B2/53
81/55
d2/22
8z2/52
81,56

128723

li1ars4e

69747

79/32

113734

83/15
rR2/27
R2/54

82/51

69767 Tas04 74752

Rz/52
B3/16

83,13

79731



2124

KCP15
KCP1i6
KcP17
KCcPe

KepPee
KepPal
KePae
KCP23
KcPa4a
KCP25
KCP3

KCP4

KCP5

KCPO6

KCP7

KEYA

KEYB

KEYS

KINC

KINDI
KRENO
KSTAC
Latoc
LANS

LAPRG
LAST

LASTY
LaST?2
LAST3
LASTH
LASTS
LASTN
LASTF
LOMES
LEREL
LEREZ
LERE3
LEREH
LERES
LERRC
LETEL
LETERZ
LETES3
LETE4
LFTES
LLPTT
LMADR
LMSK

LCADA
LoaADB
LCADF
LOADR
LOCKA
Lcop

LCOPR
LrCS

SMAIN

gr2ues
Qo2u66
wp2467
ge4ase
@247
Qe2a71
gneuT2
Qr2473
@gnauts
62475
PAn24sy
Uur2454
epa4s8s
2n2usSe
vR2457
3354
803362
603351
vre47e
era447
911456
¥ni1372
un1373
an7542
uri3T4
uere126
ors7e5
2n6put
geré615a
2ps572
grée3eb
ansuzy
g11614
7534
gns7ee
Ges770
o1t
2as5e1
216213
Ln7351
Ues4665
¥08755
arepte
@95453
206223
¥n22s7
gnsSe67
@ni163
¥n2337
©R2314
23346
eae3ar
Un3uey
6re113

gres4n
vrg127

39/45%
39/46
3§/47
39/34
39748
39749
39/52
39/51
39/52
39/53
39735
39/36
39/37
39738
39739
487026
48/08
de/42
39/21
36/17
11e/eé6
28,28
28761
91729
28762
16/03
13726
T4/06
T6/26
70726
78726
69711
92/21
91/19
73725
74727
76727
72/28
78725
91729
73714
74714
76714
79/15
78714
36/61
62,34
23727
37/58
36/28
37/56
37759
48718
15/54
g8/2¢
B1/473
16724
96/27
118/13

48/11
uB/12
48722
369/22
39730
111716
c8s6n
29/14
93/1¢
29/16
S1/32
73/19
Td/21
76721
12722
78/19
89/17
114/02
a93/09
73732
74737
76/37
Ta/49
78729
91/58
73725
74727
Te/27
Ta/28
78,28
38/56
b2/45%
25/27
38/023
37748
38/92
38/021
ugs3z
95/21
98/5¢
a1/48
Sg/4¢
96/44
112/23

4gs14
39/55

69,49
29736

94712
73742
75704
77734
71716
78,39
69/63

73732
T4/38
76/38
Te/52
78/32

b2/58

95/28
112722
81/53
94716
96/52
112721

94s22
73/44
75/17
77747
71/5@2
79/24
71752

73735

78733

64738

95/44
112737
R2/@3
e4/23
96/62
112/52

73/54
757,27
77725
72,23
719722
T3/42

73/36

64,42

95/59
112746
82/43
95785
977,37

75727

96/17

82/63
95/29
98729

77725

96/24

35745
98/4¢6

79722

-96/60

95/6¢
12e/0¢e



2125

LSTSw
LTMES
M12K
MRILC
MCMEX
MCMNM
MCPUT
MCRLF
MCTR
MCCTR
MOMMC
MDMMF
MELOC
MESCH
MESSA
MEXT
MHREAD
MIMEX
MLLOC
MiLCOP
ML CRE
MLPTT
MoiQ
MODAT
MOFID
MOGTT
MOLAD
MGPTE
MCFTR
MCRER
MPASS
MPRCOWC
MSAMS
MSAGU
MSAY
MST1¥
MSTIA
MSTIb
MSTIC
M8TI10
MSTIM
METIC
MSTIR
MSWRG
MTEST
MULRA
MULTE
MULTI
MY 2SsP
MY MMF
MXMMT
MXGUE
MREVE
NC12S
NC8
NCTYP
NEXIS
NFTYP
NINKI

+MAIN

21366
ep7s24
B1p6ss
ueisel
ge22ed
wp2e73
gLesgee
GruT4dy
211613
we27¢n
Uuns5113
prs5129
gzldet
Q20434
vadae?
ve7622
URe624
022313
1472
ua2656
eera77
un2223
411623
aniaiy
un2246
UWaz2z2sg
0n2247
Una23n
geea4s
82236
¢a70s50
yad474s
ar1521
U475y
22721
an2623}
Qr2ss7
goeseg
grat27
dr2637
pr2hsy
un2624
2652
1513
427606
grS5564
0ns556
uaenébh
ens5237
gnsalg
uasS196
wesz2es
026366
gP3638
Pr3634
geisyga
203553
23531
0n4s577

28/14
91718
133729
3g/12
37716
37/22
44743
33/5%
113,27
42734
43,28
63/102
13/26
16716
16/1a
94/11
B3/34
37723
29/33
42732
86/5%
36/31
113729
29720
36742
36/38
36741
36737
36/37
36743
B7/28
6@/27
33/15
6@/32
42730
41/59
41719
417217
42702
41,27
14724
41721
41715
28732
9/32
71739
71726
15740
65/¢7
h2/¢7
62/25%
65725
79741
517132
50/25
5¢/34
52727
5¢g/21
21/083%

28/18
93/08

38/314
37/26
44745
61/832
113/31
42/58%
64/27
6d/18
30/@4
19/21
197147
S4/21
84/18
37/4%
29/35
42/36
R6/57
38,46
113732
29/26
36/51
36/53
36/52
38/62
6/4d6
36,49
87733
B W3 E]
33/5¢2
s1/28
42738
4271
41/23
41722
d2/04
dg/en
41715
41762
42717
32713
94 /08
71742
71,39
42712
65745
&3/22
h2/26
65741
79757
G149
51744
S8/37
58/43
50/32
21/2¢6

28/21

37/5%8
61/11
6944
113/39
43/0¢
6bu4/p8
64719

37/51
Xas¢8

87746

38,47

36/572

33/52

42/54

dps16

42703

42/19

71746

83/14
387,22

63706
65/43

50/39

28/25

38724

69746

38725
37/32

nes63%

u2/s22

64729

28733

83/26

28/32
37732

43701

42721

64/32

28/44

28/56

29/28




@126

NIRET
NITYP
NNLZ
NNS2¢
NNG

NCEX

NORAT
NETRE
NOTYM
NOTYP
NRESH
NRTYP
NTDEC
NTREP
NTRES
NTRET
NTTYP
NUK

NUMB2
MUMB3
NUMR4A
NUMEC
NUTYP
NEAIT
NwTYP
NXDIS$
NXTYP
NYTYP
NZTYP
GCcTaAg
¢F2CU
OF 3C0O
gFTDC
GFTEZ
(FTE3
GFTRE
CFTSC
CFTSI
CFTTX
CKCI6
CMEND
CNTEK
CRCIN
CLrs
FASSH
PassC
PASSN
FRASE
FERINC
PRINN
PRINR
FCBAS
PCENT
FCcH14
PCH3S
PCH3T
pccrt
FcCun
FREC!

s MAIN

Uazsyy
423532
era772
803632
4n3s33
anes17
¢26574
Ya387s
gel3sa2
up3sed
we1352
623533
223639
UN36Ge
0e3631
wal3ee?7
gn3s576
ung23d
ypopup
926151
275567
vesSTeY
val3nta
Ge2437
¥a3urs
Leps72
gn3stis
73636
2R3648
272¢651
crenan
V26147
©35572
unbate
Bab123
EnS64n
pasb7a6
pnr5635
g7
eps5774
L2376
vrs4g2
gn3224
En6363
gn7elo
unlnly
ealnle
W1R5ES
1233
ei1aly
poie74
Dleeke
greeet
Lp4732
eRa733
074734
Zearidy
pra73e
eT0e1s

52/¢4
5¢/33
23713
5e/17
5@/18
R2/16
83/¢9
51722
50/41
5@/33
28/17
5e/31
51714
51717
51715
51716
58716
157102
74/708
76/€8
Ta/29
73/¢8
44/10
39/21
44736
19/5¢2
5¢/22
51733
51749
21718
75/71¢2
77/1@
72/17
T4716
76/16
72730

“ 73715

72711
76/15
74722
38/¢8
6G/39
46/23
79733
87/13
B7/18
87721
16711
23/5¢
23/36
23744
16713
83s21
6gs14
6g/18
60/22
6@/€9
6a/1?
2¢/21

sB/38
51/53
23/48
51/42
S51/4%
82/24
83,25
51712
51/25%
51/822
28/42
SQ2/34
51/34
51/35
51/22
51737
51/13
68/45%
75/83
77/@3
Ti/86
73741
44738
319/25
5@/24
28/52
5¢/24
S1/47
51752
24754
75/26
77724
71722
75/02
77/02
72736
73,44
72714
78/3%
TU/43
38/35
63/47%
46/88
79/58
87716
RT7/36
R7/22
16712
23/55
23/41
23/53
122721
83/32
b2/45
bL/4k
68747
bk/ud
6@/12
21/2¢2

5a/4¢2

82735

51714
St/@7

51739

51729
51/38

68/51
75718
77718
71/25
73749

2e/6¢

51/5%

72782
75/3¢
77/2%
72741
73,58
72/38
79/35
74/57

71703
46/62

87,38
9gs28
B7s40
1722703

23/54
24722

6@/43

R2/45

51736

75723
77721
71/28
73755

28/63

74752
47712

9g/29

9¢/32

26714

51742

75728
77726
74749
73762

79733

26/17

75/34
77732
72/19

26/33



e127

PRECZ
PCEC3
FDECR
PINKI
FLARI
PLADC
FPLAGK
PLASC
PLASIL
PLATX
PHEND
PCN
PONP
FPOWIN
FOWON
FOWRE
POWZE
PRINT
PrRGG
PRTYP
PSAAN
PSETP
P8TAC
PTARB
PTARY
FTARZ
PTAR3
PTAR4
GCHAK
coiIcl
arcuT
GHAAT
QMEND
GTYPE
GLES
GUESI
QUESZ
GUES3
GUESA
GUESD
GLESM
GLESS
QUEST
"RACAN
RADYN
RAEND
RaLIF
RAMIN
RanDl
RANK
RAPLU
RASPA
RAZER
rRRZQT
REBIN
RECH

REG1
REGZ

+MAIN

unigsetl
@e2us23
eneues
€eegs73
6141
225530
veen3g
ges7L7
ga5547
66324
02377
U1e651
viees2
611365
Bo46k2
ane1gn
peenleé
gngyey
wpT167
ea3nte
204738
Bau737
Bad736
bn1169
gn3e6se
preas7
godo6p
Boul6
bnee7ld
c21173
wettsd
n1227
yaeLoe

wpavid.

waTzé64
Qae7383
Kn7321
©nT7332
EusS2¢sS
¥a52372
up5232
€nS235
gpS234
W¥pS5334
¢25326
“ns277
©ns5327
nps5332
YesSess
ve3254
$r9334
0r533n
205333
areasy
anlLee
goliea

¢n11g1
emlte2

28/13
22/15
19746
19/25
76719
Tg/22
74719
73718
71729
78/18
38/09
123/19
123722
129/16
164741
14/39
14/39
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SDEVS ba720} 86/36 :

SOIST 621147 25/14  25/16  3u/02 [}

SEC3 221236 26/24 26/51 28,282 26/42 29/54 44732 44752 60/88

SECH4K a21243 26742 26797

SECMZ 1237 22762 26/52 6p/17 kz2/21 6 /25

SECMS gatz4an 2e/4s 26/53

SECS2 ee1241 26727 26/5%

SECS4 gn1242 26727 26/564

SEStL vpA34R3 48717 48/32

SESAlL ea337n a8/19 48re7 :

SESAM 203365 48710 ug/13 48716

SESEX urlanp? 48725 u48/29

SESOU R340y 48721 48/28

SETAC @nes74 21783 28/58 60/5% 83792

SETPu gpbt1ia 15/51 95/15% 895,22 95/42 96/12 96/19 96/56 98s22
112713 112732 112739

SETP1 gr6111 15/52 ST/47

SETRE gretr 2 15/5% 95/53

SETSW 9ras4Y 82/ea 83/33

SIGN uRRs26 26723 217238

SIGNR uees4a3 2¢/23 2a/27 2p/3¢ 22735 2¢/37 -

SINIT 011431 112727 L10r46 ‘

SINTP ERYL-¥ 111713 111/28

SMASK uee760 B5/85 35/6%

SMEND geedul 28714 38/29 318/38

SMSK 211426 112728 119741

SSAMS Br1761 33/34 33744 33/59

§sTAC 1371 28727 28/34 28/59

SSWRY BR1363 28710 28,42 2848 28/53

SSWR1 Jn1364 28711 28743 28,49 28/54

SSuRe A@1365 28712 28,47 28/52 28/58%

STARUY Pn6373 79,48 79/52 Ra/ab 84/s17 Bgs2n

START I E- D! 32/23 33723

STATA une11s 15/54

STATN uAb116 15/57

STATP 206121 15762

STATS pret2e 15/59

STATHW Wa6117 15/58

STEST w1472 118/14 tig/24 t12/@2

STINC w2512 4g/21 dgsan

sTOP grele2 14743

STORE Ba1646 32736 32/41

STOTX gr6314 79728 79/11

STSKP 872513 4/ 14 4a/22 4@/24 . ‘
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SuBCT 211454 11e/52  111/e5 111706 {11712 111714

SUBMX 11455 118/48 tii/04 111715

SUBPS wit44y 112/36  {11/92

SUBRT giiaen 111723 111718

SVTYM 803223 45,22 47,e5 47,22 48,29

SWISA Boa7H0 14740 26/67 37/42 38/62 4E /55 62/53 hU/4y8 88/61

SXAST 276733 85/15 85/19 85/22

TAB @11121 126/23 126/28

TABR v11128 124722 126/83 127,14

TABLE yrep2n 25724 3d4/26k

TeZaT w2777 22/49 23/1%8

TcpPa 0r2s7s 41736

TCPRY unas74 41734 42726

Tery 072576 41/37
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45750
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22/54
22/57
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23722
69719
19/55
69/22
47723
91734
45723
45721
36/68
38/18
32/17
43737
123/54
124701
103/51
123/26

u7/62
47/51
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88/45

88/26

A8/30
R8/35
E8/42
B8s47
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124/929
124712
143/33

123/26

88/57
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VYMEND
WACSA
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WRZOT
WCHA44
HHIGH
WIRET
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HIFUB
WTNOK
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WTORE
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KANSH
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KCRLF
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XDICL
A0IS
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xXplvo
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ADRIV
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APEBAS
APCRA
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39/13
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2a1/147
39/16
27719
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27716
99/34
16727
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46/26
14/€5
39/18
14727
14717
14719
14710
20745
147048
14762
14728
14727
73712
14718
{4729
16/25
14722
33/472
29781
22/51
62/09
73/¢9

. 72723

74733
73/24
45/¢5
74732
14/60
15712
19727
29711
14724
29/12
1628
16/24
14/26
44715
73/59
14/61
16/11
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29/62
16712

38/36
27745
39/14

28/57
27/52
27749
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27733
27734
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4e/17
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25/32
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123783
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29/29
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62/5%5
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74/34
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74/51
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T4/52
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