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RCSL: 44=RT 1557
VERSION: Lobo77 JEP
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RC 3600 = INSTRUCTION TIMER TEST
PROGRAM SOURCE

S=BINARY TAPE: RCSL 44=RT 1558 (SELFSTART AUTOLOAD HEA
ASCII SOURCE: RCSL 44=RT 1559 TAPE 1 = 7

BINARY CARD: RCSL 44=RT 1560
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1. ABSTRACY

RC 3600 INSTRUCTION TIMER TEST IS A MAINTENANCE

PROGRAM DESIGNED TO TEST THE CPU CLOCK CIRCUITS

BY TIMING THE INSTRUCTION SET, THE 100 MSEC RTC

AND THE TTC CONTROLLER CLOCK ARE USED FOR CALI-

BRATION AND ARE ASSUMED ACCURATE,

THE PURPOSE WITH THIS PROGRAM IS TO DETECT MALFUNCTIONS
IN TIMING, NOT ONLY IN THE CPU BUT ALSO IN RTC AND TTY=-
CONTROLLER, ERROR IN TIMING IS NOT ALLWAYS TESTED IN
OTHER PROGRAMS BUT COULD DISTURB THE OPERATING OF OTHER
TESTPROGRAMS AND COSTUMERPROGRAMS, AN ERROR COULD BE DU
TO A BAD MEM, BAD CPU MIKROPROGRAM OR BAD CRYSTAL/GATES
IN ONE OF THE 3 CLOCK CIRCUITS USED IN CPU, RTC AND TTC
THIS ALSO CHECKS THE STATE OF FIELD CHANGE ORDERS,
CARRIED OUT OR NOT,

2. MACHINE REQUIREMENTS

RC 3600 FAMILY PROCESSOR cPU
MINIMUM BK READ/WRITE MEMORY MEM
REAL TIME CLOCK RTC
TELETYPE OR OTHER OPERATOR CONSOLE TTY *NOTE
LINEPRINTER, OPTIONALLY LPT *NOTE

®*NOTE: IF THIS DEVICES IS SET ONLINE AFTER PROGRAM
START, THE PROGRAM MUST BE RESTARTED TO GET OUTPUT.

3. SWITCH SETTINGS AND INITIAL MESSAGES:

3«1 STARTING ADODRESSES = METHOD 3,3 START !

POWER UP RESTART IF KEY IN LOCK AND POWER MONITOR
400 PRINT TIMES IF IN ERROR
4017 PRINT TIMES FOR ALL INSTR, TYPES
402 (PRINT CPU IDENT CONSTANT, FOR LOCKA TABLE)
403 RESTART OF TEST, NO QUESTJIONS, LAST ANSWERS
1600 RESTART PROGRAM AS WHEN LOADED

2202 GET A NEW PRINTER ALPHABETH (SEE 4.1.1)
2204 SET TO 64K WORDS MODE, MEM SIZE ?

2206 SET TO 32K WORDS MODE, MEmM SIZE 7

2210 EXAMINE MEMORY

2212 DEPOSIT MEMORY

2222 START BINARY LOADER, READ FROM PTR/TTI (Sw
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3.2 CONTROL RY SWITCH SETTIMNG, THE STATE REPORTED .
AT TELETYPE AND LINEPRINTER
NO SWITCHES USED, RUT SET Sw0, SW10 = 15 T0O ZERO.
SW13: WAIT AFTER DIS MESSAGE, DIS IS THE 16 CwHa:
SwW14¢ HALT AFTER DIS MESSAGE, ODISPLAY AT OPERAT,
Sw15: CLEAR DIS AFTER MESSAGE, CONTROL PANEL. 0OC}

3.3 START
OF PROGRAM AFTER LOADING:
SET SWITCHES TO CONTROL, (3,2).
ANSWER START ADDRESS QUESTION,

3.3 A RESTART
OF PROGRAM THE BEST wWAY TO INSURE
CORRECT SWITCH SETTINGS:
RESET
SET SWITCHES TO START ADDR. (3.1),
EXAMINE
SET SWITCHES TO CONTROL. (3.2).
CONTINUE,
THE START ADDR IS LISTED AT TT0, LPT AND DIS.

3.3 B RESTART ‘

OF PROGRAM IF RC 3603 CPU:

SET DATASWITCH O, 10 = 15 UP (1)

SET RESET PARITY ERROR DOWN (ON)

PRESS AUTOLOAD AND RELEASE

SET RESET PARITY ERROR UP (OFF)

SET SWITCHES TO CONTROL. (3,2).

ANSWFR THE QUESTION WRITTEN ON TTY/OCP.

3.4 LOADING MESSAGE:

AFTER LOADING THE PROGRAM WILL WRITE FOLLOWING:
SWITCHES: 100073 ;THIS IS THE INITIAL STATE OF S:
CPU TYPE: 000016 STHIS IDENTIFIES WHICH CPU/MEM
LAST LOC: 077777 ;THIS INFORMS THE USER: MEM=SIZ!
BINARY LOADER OK STHIS IS THE TS VERSION PLACED
AT LAST LOC (MAX 32K) BUT SLIGHTLY MODIFIED AND
INCL BOOTSTRAP, ERRORHALT xx7752
IF NOT SELFSTARTING PROG: READYHALT XX7676
ACTUAL PROG NAME 2THIS IS THE LOADED PROGRAM,

SET SWITCHES TO CONTROL, (3.,2), STARTADOR 400 -

3.5 START WITH BREAK OPTION (RC 3603). .
RESET
SET SWITCHES TO HALT INSTR 063077
SET REGISTER SELECT TO 6
DEPOSIT INTO REGISTER
SET SWITCHES TO ADDRESS 000003
SET REGISTER SELECT TO 5
DEPOSIT INTO REGISTER
SET BREAK SWITCH TO ON
GO TO 3,3 RESTART

OPExATING PROCEDURE

LOAD THE PROGRAM AND START IT IN ONE OF THE POSSIBLE
START ADDRESSES.,

EVENTUALLY CHANGE THE PRINTER ALPHAZETH, (SEE 4,1)
ANSWER THE QUESTIONS GIVEN AND THE PROGRAM RUNS,
(MORE ABOUT QUESTIONS IN 5.1 AND 7.)

A PASS MESSAGE IS PRINTED, 45-75 SEC., INTERVAL. (SA 400)
IN CASE OF ERRORS (SA 400) THE INSTRUCTION WITH BAD
TIMING IS PRINTED, IF SA=401 THE INSTR TIMES ARE

ALLwAYS PRINTED., THERE ARE 3 POSSIBILITIES FOR ERRO :
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1. BAD CPU/MEMORY
2. BAD RTC
3. BRaD TTY
IF ONE OF THE RESULTS IS EQUAL TO (OR WITHIN A SMALL
TOLERENCE) THE EXPECTED TIME IT IS WOT THE CPu, BUT
THE OTHER REFERENCE WITH BAD RESULT WHICH IS BAD,.
IF BOTH RESULTS ARE NOT CORRECT THEN THE CPU IS BAD
(0P BOTH REFERENCES, RTC AND TTY),
THE TOLERANCE IS SET TO 3 %, If ANOTHER IS WANTED,
CHANGE ITTOL (CELL 111 ?2) TO ANOTHER VALUE.
IF CPU 3603 TIMING ISN'T CORRECT, CHANGE KT 575 POS 21,
CPU DIAGRAM 019, PIN 4, C=220 PF TO 150 OR 100 PF, CHECK
MEMQORY MODULE R 32 (AT IC 237, 74123), CORRECT VALUE
5+11 Ko IF 6,2 K ADD A PARALLEL RESISTOR OF 47K,

4Le1 PRINTER ALPHABETH CHANGE:
AT ANY TIME AFTER LOADING THIS PROGRAM IT IS POSSIBLE TO CHANGE
THE ALPHABETH USED ON THE LINEPRINTER, THERE ARE 2 METHODS:
4o GET ONE OF THE BUILD=IN ALPHABETHS:
START PROGRAM IN SA 2202
REMEMBER SWITCHES TO CONTROL. (3.2).
ANSWER ALPHABETH #, SEE EXISTING BELOW
THE PROGRAM WILL RESTART AFTER CHANGING THE ALPHABETH,
ANSWER NEXT START ADDRESS.
;A NEW ALPHABETH AND LOAD THIS UPON THE PROGRAM AND RESTART, THE
sTAPES WITK PRINTER TABLE ALPHABETH ARE DESCRIBED BELOW:

Ve Ve Ve B¢ Ve Be Ve Ve Ve Ve Ve s Ve Vs Ve Ve Ve Ve Vs Ve Ve Ve Ve Ve N e

JEXISTING: 21 L4=RT 535 ASCII
82 44=RT 529 RC STANDARD TYPE 71/78 STARTING
83 L4=RT 532 RC STANDARD TYPE 71/78 STARTING

(SKEWED 4 POSITIONS)
84 44=RT 1213 PL 1, TYPE 70
sHOW TO PRODUCE A NEW TABLE:
JTHE TABLE HAS 200 OKTAL (128 DECIMAL) BOXES. INPUT KEY
s1S THE ASCII VALUE OF THE CHARACTER TO PRINT ADDED TO 2000.
JTHE RESULT IS ADDRESS OF A BOX, EACH BOX OCCUPIES A CORE wORD,.
21T IS BUILT UP OF TWO FIGURES, TWE FIRST IS THE CLASS OF THE
JCHARACTER TO BE PRINTED: O FOR PRINT, 6 FOR BLIND. THE SECOND
J1S THE CHARACTER VALUE AT THE PRESENT PRINT DRUM, BFLOW
SVALUE 40 OCTAL FOLLOWING CHARACTERS MAY BE USED: 11 TAB.,
312 LF, 14 FF AND 15 CR, ALL OTHERS BELOW 40 WwILL GIVE SPACE.
JTHE FIRST BOX SHOULD CONTAIN THE VALUE FOR THE NULLL CHAR
JAND THE LAST THE VALUE FOR THE DEL CHAR, WHICH BOTH NOPMALLY
JARE BLIND. IF YOU COUNT 0,1,2+, »7.10, » THE BOX 101 SHALL
SCONTAIN THE PRINT DRUM VALUE FOR AN A, IF THE DRUM DO NOT
JHAVE SMALL LETTERS, FILL IN THE VALUE FOR BIG ONES. NOw PUNCH
#AN ASCII TAPE LIKE THIS:

Ve %o e N

H «L0C 2000

H «RDOX 8 SWHICH RDX YOU WANT

H «TXTE?

H <6><0> $(2000) FIRST BOX, BOX O

H <6><0>

H .

H .

; <0><101> 3(2101) BOX 101 FOR A, FOR ASCII DRUM
H . 2101 IS USED, FOR TYPE 71 137 IS USED,
» L]

’ [ ]

; <6><0>7 3€2177) BOX 177, LAST

H «RDX &

H «END 101

JPRODUCE A BINARY TAPE AND LOAD THIS TO MEMORY wITH
SBINARY LOADER AFTER LOADING OF MAIN PROGRAM,
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PROGRAM DESCRIPTION
SA 400, THE PROGRAM ASKS 3 QUESTIONS, THE FIRST TwW
ARE ABOUT WHICH TRANSMISSION RATE THE TELETYPE (OR
OPERATOR CONSOLE) HWAS, USED TO CALCULATE THE NUMBER OF
CHARS TO TRANSMIT TO SPEND ABOUT 100 MSEC OF TIME, THE
THIRD IS WHICH TYPE OF CPU AND MEMORY MOQODULE FOR TEST
TTY SPEED 1200 ? ANSWER CR OR LF IF 1200 ELSE INPUT
THE CORRECT # BETWEEN 100 AND 9600,
ANSWER THE THEORETICAL VALUE ALLTHOUC
THE TTC 705 ISN'T CORRECT, THE PROGR¢
WILL CORRECT ABOUT 0,5 X FOR YOU.
NO OF BITS PER CHAR ? CR OR LF IF 11, ELSE INPUT THE
CORRECT # BETWEEN 7 AND 11, CR OR LF.
FIRST MEM MODULE, CPU TYPE ? CR OR LF IF 16, ELSE INPUT
THE CORRECT NUMBER BETWEEN 11 AND 23.
THEN THE PROGRAM CALCULATES TwO CALIBRATION CONSTANTS,
ONE FOR RTC AND ONE FOR TTY, RUNS 1 PASS OF 10 RUNS,
WRITES PASSMESSAGE AND STARTS AGAIN WITH NEW CALIBRATIC
IF THE INSTRUCTION TIMES ARE NOT CORRECT, ERROR MESSAGE
ARE GIVEN ON TTY AND LPT.
SA 401, THE OPERATION IS SIMILAR TO SA 400, BUT ONLY 2
RUNS IN A PASS, ALL INSTRUCTION TIMES ARE PRINTED
WITHOUT TESTING FOR CORRECTNESS, AFTER A PASS THE
PROGRAM ASKS FOR SA, ANSWER 403 IFf ANOTHER PASS IS
WANTED.
SA 402. NO QUESTIONS ARE GIVEN. THE PROGRAM WILL PRINT
ONE LINE WITH 3 NUMBERS, AFTER THIS THE PROGRAM ASKS
FOR SA, ANSWER 403 IF THE ACTION IS WANTED REPEATED,
THE 3 NUMBERS ARE THE RESULT FROM A ROUTINE INTENDED
FOR USE IN START OF ALL PROGRAMS TO INFORM WHICH CPU,
1. NUMBER: TTY BASE, INSTR, PROFILE CONSTANT,
2. NUMBER: RTC BASE, INSTR, PROFILE CONSTANT,
3. NUMBER: A SIMPLE SPEED COUNT CPU=NUMBER,
THIS IS ONLY USEFULL IF YOU WANT TO CHANGE/CONTROL
THE CONSTANT AFTER THE LABEL LOCK IN ANOTHER TESTPROGR!
Seb THE FOLLOWING PROCEDURE IS USED TO CALCULATE THE
INSTRUCTION TIMES IN SA 400/401. THE RTC IS COMMANDED
TO WORK IN 100 MSEC MODE. A "INC" INSTRUCTION THEN
RECORDS THE NUMBER OF TIMES A SMALL LOOP IS ITERATED
BEFORE THE RTC ODONE FLAG IS ONE, THIS COUNT REPRESENTS
100 MSEC AND IS USED FOR CALIBRATION, SIMILAR A COUNT
IS MADE FOR TTY BUT WITH SOME COMPENSATION MADE FOR
THE CODE TO ADMINISTRATE NUMBER OF CHARACTERS, THE
ALL INSTR, TYPES ARE TESTED AGAINST RTC AND TTY CL
THIS wAY: A 1000 WORD BUFFER IS FILLED WITH THE INSTR.
TO BE TIMED, TTY OR RTC ARE SYNCHRONIZED AND PROGRAM
CONTROL IS TRANSFERRED TO THE BUFFER. THE BUFFER IS
EXECUTED 10 (20 IF THE INSTR SKIPS) TIMES. WHEN THE
INSTRUCTION IN QUESTION MAS BEEN EXECUTED 10000 TIMES
(1000%10)((500%20 IF SKIP)) THE PROGRAM THEN TIMES THE
REMAINDER OF THE CALIBRATION PERIOD, THE VALUE THUS
RECORDED 1S SUBTRACTED FROM THE 100 MSEC CALIBRATION
TIME. THE DIFFERENCE REPRESENTS THE TIME FOR 10000
INSRUCTIONS, THIS TIME IS CONVERTED TO NANO SECONDS
BEFORE PRINTING., (SOME COMPENSATION IS MADE FOR THE
TIME C(INSTRUCTIONS) BETWEEN EACH BUFFER RUN),

v\
e e
-

wn
[]
~nN

un
[}
w

- LIMITATIONS/MISC
NOTE THAT INSTRUCTION TIMING VALUES ONLY ARE VALID
WITHIN THE SAME MEMORY MODULE., REFERENCING ANOTHER
MODULE WILL SHORTEN THE TIME IN NOVA 2 AND EXTEND
THE TIME IN RC 3603. THE IMPORTANT PART OF THIS
PROGRAM RUNS IN THE FIRST 4 K OF MEMORY,
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7« MESSAGES FROM THIS TEST
ALL MESSAGES ARE WRITTEN ON TTY AND LPT,
ABOUT THE NUMEERS:
O=5 DIGITS IS A DECIMAL NUMBER
RANGE =32768 TO =1 AND O TO 32767
6 DIGITS IS AN OCTAL NUMBER
0=6 DIGITS IS AN OCTAL NUMBER WITH
LEADING ZEROES SUPPRESSED, DON'T USE.
8 DIGITS IS A BINARY NUMBER,

MESSAGES: LPT/TTY 8 DI1S,.

SWITCHES: 100073 NO MESS AT DIS ABOUT Sw, POSITIO!
LAST LOC, 077777

BINARY LOADER 0K

INSTR TIMER TEST IDENTIFIKATION

SET SWITCHKES TO CONTROL» (3.2), STARTADDR 400 ?

SWITCHES: 0060000 NO MESS AT DIS AFTER START TEST.
000400 STARTADDR

TYY SPEED 1200 ?

NO OF BITS PER CHAR

1 START#X DATA+Y STOP(Y=1 OR 2)INITIALIZED TO 117
FIRST MEM MODULE,» CPU TYPE
NOVA 1200 12
NOVA 2 = 8K 16
NOVA2 = 16K 17
RC3603 = 16K 20
WITH BREAK 21
RC3603 = 32« 22
WITH BREAK 23

INITIALIZED TO 167

INSTRUCTION EXECUTION TIMES IN NANO SECONDS

REFERENCE: RTC TTY EXPECTED

Mov 0,0 800 800 800

MovL 0,0 800 800 800

mMovs 0.0 800 800 800

ADD 0.0 800 800 800

AND 0,0 800 800 800

LDA 0,CWORK 1600 1600 1600

STA 0,CwWORK 1600 1600 1600

1s2 CwORK 1909 1900 1900

DSz CwWORK 1900 1900 1900

JMP o+ 800 800 800

JSR o+ 1100 1100 1100

LDA O,aCwWOR 2400 2400 2400

LDA 0,310x5 2900 2900 2900 2aUTO INCR, LOC
LDA 0,800x0 2900 2900 2900 7AUTO DECR. LOC
LDA 0,3(aw) 3200 3200 3200

NIO 0 1600 1600 1600

NIOS 0 1900 1900 1900

DIA 0,0 1400 1400 1400

DoA 0,0 1600 1600 1600

INTA 0 1400 1400 1400

SKPBN 0 1100 1100 1100

SKPBZ 0 1400 1400 1400 2WITH SKIP
MOV 0,0,82ZR 1100 1100 1100 WITH SKIP
MoV 0,0,SkP 1100 1100 1100 2WITH SKIP

Ve Ve Ve Ve Ve Ve Ve Ve Ve Ve Ve Ve Ve Ve Ve Ve Ve Ve Ue Ve Va2 Ve Ve Ne Ve VL Ve Ve Vs Ve e Ve Ve Vs We Ve Vs e Ve Ve Ve Ve Wa Ve Ve Ve Ve Ve Ve Ve Ve We Wa Ve B0 e Se Ve Ve We Ve Ve %o Ve %o %o

1. PASS OF 10 RUNS WITH/WITHOUT ERRORS (SA 400)
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0007

00000
00001
00002
00003
00004
00005

00020
00021
00022
00023
00024
00025

00030

00040
00041
00042
00043
00044
00045
00046
00047
00050
00051
00052
00053
00054
00055
00056
00057
00060
00061
00062
00063
00064
00065
00066
00067
00070
00071
00072
00073
00074
00075

00076
00077
00100
00101
00102

«MAIN

000000

003160
003301
001400
000000
000000
000000

000020

000000
000000
000000
000000
000000
000000

000030
000000
000040

000412
000664
000724
001043
001104
001134
001165
001176
001221
001014
000560
000470
000550
001020
000564
000464
000554
006375
001244
006445
006521
006651
006621
006633
006634
011067
001736
001312
000000
000000

000076

002100
010620
010546
063077
002077

sTAPE 2

+LOC O

«LOC 20

I0X0:
IDpX1:
Ioxe:
Ipx3:
I0X4:
IDXS:

«LOC 30
DoXO0:
oLOC 40

IMESS:
ICHAR:
ITYPE:
ICRLF:
IDISP:
I00UT:
IpICL:
IDATT:
IMAAT:
ITBIN:
ITOCT:
ITDEC:
ItZocC:
IDRIN:
IDOCT:
IDDEC:
Ipzo0C:
IWAIT:
IWAOP:
ITISK:
ITIMS:
ITIRO:
IMULT:
IDIVS:
IDIVD:
IQUES:
ISAMS:
IRESW®
HMEND
DIGIN:

¢PRINTER TABLE HWANDLING

«LOC 76

POWZE:
IRESA:
POWRE
PRINT:
STOP:

2xMELOC
SERINT
REBIN

0

0

0

000000

XMESS
XCHAR
XTYPE
XCRLF
XpIsP
Xo0UuT
XDICL
DISATY
HAATT
XTBIN
XT0CT
XTDEC
XT20C
XDBIN
X00CT
XDDEC
XpzocC
XWAIT
XWTOP
RTIME
MSTIM
XTIMS
XMULY
XpIvs
XDIVD
XQUES
XSAMS
XRESW
0

0

JMP
SWISA
POWON
HALT
JMP

PAGE ZERO FOR TAPE 3.4

aPOWRE

®IRESA

sMESS AFTER RDOS LOAD AND STORE PC ON I
#ADDR OF INTR, SERVICE ROUTINE
sSELFSTART ADDR FOR RDOS ETC.

sOBHALT, 1=SELFSTART PROG AFTER REBIN
sQADDR FOR SELFSTART PROG AFTER REBIN
sFOR LOAD RDOS, USED BY POW. INTR, FITY

sAUTO INCREMENT LOCATION
sAUTO INCREMENT LOCATION
sAUTO INCREMENT LOCATION
sAUTO INCREMENT LOCATION
JAUTO INCREMENT LOCATION
/AUTO INCREMENT LOCATION

JAUTO DECREMENT LOCATION

sINDIRECT ADDRESSES
#NOT IN AUTO INC.,DEC LOC.

$TOP OF MEMORY, LOADER PROTECT
sINPUT BUFFER FOR INPUT ROUTINES.

AND POWER RESTART:

sINSTRUCTION TO BE STORED IN CELL ZERO
JPROGRAM RESTART ADOR

sPOWER RESTART ADOR

sIMPORTANT TO KEEP THIS AND NEXT IN
101,102 BECAUSE PRINTER TABLE SELFSTAR
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00103
00104
00105
00106
00107

00110
00111
p0112
00113
00114
00115

00116
00117
00120

oMAIN

011731
011610
011305
0115¢2
012040

000032
000033
000034
000035
000017
000010
000011
000014

006040

006041

006042
006043
006044
006045
006046
006047
006050
006051
006052
006053
006054
006055
006056
006057
006060
006061
006062
006063
006064
006065
006066
006067
006070
006071
006072
006073
006103
006104
006105
006106
006107

000000
000003
000000
000000
000000
000000

000000
165140
165140

IGTBI:
I6ToK:
IGTopC:
IGTSC:
IeTYX:

¢ DEFIN

sTT1=10
sTYO=11
JRTC=14
JLPT=17
FUN=32
FuB=33
NUK=34
D1S=35
XLPTsLPT
XTTI=TTI
XITO=TT0
XRTCsRTC

CMESS=JSR
CCHAR=JSR
CTYPE=JSR
CCRLF=JSR
COISP=JSR
COOUT=ySR
CDICL=JSR
CDATT=JSR
CHAAT=JSR
CTBIN=JSR
CTOCT=JSR
CTOEC=JSR
CTZ0C=JSR
CDBIN=JSR
COO0CT=ySR
CODEC=JSR
CDZOC=JSR
CWAIT=sJSR
WATOP=JSR
TIMSK= SR
TIMMS=JSR
TIMRO®JSR
MULTI=JSR
DIVIS=JSR
DIVID=JSR
CQUES=JSR
CSamS= SR
CRESW=JSR
CGTBI=JSR
CGTOK=JSR
CGTDC=JSR
CGTSC=JSR
CGTTX=JSR

RTEST:
ITTOL:
ITNSE:
ESWIT:
FSWIT:
PSWIT:

OCOO0OO0OWOoO

DPREC: 60000.0
D60K: 60000.

GETBI
GETOK
GETOC
GETSC
GETTX

ITIONS

DIMESS
RICHAR
RITYPE
SICRLF
dIDISP
aIbouT
2I0ICL
SIDATT
DIHAAT
3ITBIN
2ITOCT
®ITDEC
aI1TZ20C
QIDBIN
aIDoCT
3I0DEC
8I10z0C
IWAIT
aIWAOP
ITISK
OITIMS
QITIRO
aIMULT
QaIDIVS
@IdIVD
Q@IQUES
AISAMS
@IRESW
216781
AI6TOK
8I1GTDC
2I6TSC
*IGTTX

SEACH DEFINITION BELOW CORRESPONDS
JWITH A CALL OF A ROUTINE. .

JRETURN ADDR FROM TESTLOOPS,.

sINSTR TIME TOLERANCE IN X

STOLERANCE IN NSEC CALCULATED BY PROG,
¢ERROR FLAG

JFIRST ERROR FLAG

SPRINT FLAG

560K IN DOUBLE PRECISION

760K SINGLE AC ‘
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01

02 00121 000000 CALIR:
03 00122 000000 CALIT:
04 00123 000000 CALIC:
05 00124 000000 TIMRT:
06 00125 000000 TIMTT:
07 00126 003320 CITAB: 1ITABE

08 00127 004373 IBUFF: BBUF

09 00130 D06343 FBUFF: FBUF

10 00131 000000 ApINC: O JADDRESS FOR AUTO INC LOAD
119 00132 007777 AODDEC: 17?777 JADDRESS FOR -AUTO DEC LOAD
12 00133 000012 010: 10.

13 00134 177766 N10: =10,

14 00135 177754 N20: =20,

15 00136 000144 0100 100,

16 00137 000764 0500 500.

17 00140 001750 »1000s 1000.

18 00141 023420 D10K: 10000,

JCALIBRATION ON RTC

SCALIBRATION ON TTO

JCALIBRATION ON TTO BEFORE CORRECTION
SMESSURED TIME WITH RTC

sMESSURED TIME WITH TTO

Q0000

19 00142 000014 CH14: 14 sFORM FEED

20 00143 100144 WOPNT: QCWORK 3CWORK POINTER

21 00144 000000 CWORK: O SWORKING LOC FOR MEM REFF INSTR,
22 00145 000000 RCOTI: O JRETURN CORR, TIME

23 00146 000000 RPASS: O : SRETURN FROM PASS

24 00147 000000 PAaSSC: O sPASS COUNTER

25 00150 000012 PASS1: 10. 210 TEST RUNS

26 00151 000002 PASS2: 2. 22 LIST RUNS

27 00152 000000 PASSN: O sPASS (RUN) NUMBER
28 00153 000000 comPl: O SINTR COMPENSATION
29 00154 000000 compC: O SSTART COUNT

30 00155 000000 COMPN: O sNORMAL

31 00156 000000 Comps: O 184

32 00157 000000 compPAs O SACTUAL COMPENSATION
33 00160 000000 COMPR: O SREST COMP (INTR ¢ START)
34 00161 002260 TTYSQ: 1200. sTTY QUESTION

35 00162 000000 TTYSA: O SPEED ANSWER

36 00163 022600 TTYUL: 9600. UPPER LIMIT

37 00164 000144 TTYLL: 100, LOWER LIMIT

38 00165 000016 CPUTQ: 16 CPU TYPE QUESTION
39 00166 000000 CPUTA: O

40 00167 000024 CPUUL: 24

41 00170 000011 CPULL: 11

42 00171 000013 BITNG: 11, JBIT NUMBER QUESTION
43 00172 000000 BITNA: O

44 00173 000013 BITUL: 11,

45 00174 DODOO7 BITLL: 7.

e %o %o N

46 00175 000000 HCHSP: O s# USEC/0,5 CHAR

47 00176 000000 NOCHA: O s=# OF CHARS TO SEND

48 00177 000000 SPFAK: O SFAKTOR FOR TIME NOT EXACTLY 100 MSEC
49 00200 000000 SPFCO: O SCORRECTED SPFAK FOR TTC 705

50 00201 112160 038k: 38000, JCONSTANT FOR TTO TIME 76 TO 152 MSEC,
$1 00202 000000 TENO: 0

52

53 00203 000204 TBLCN: o+1 sCPUTYP NORMAL COMPENSATION

S4 00204 000000 0 211 VALUE FOR XTRA INSTR FOR

S5 00205 000040 32. 12 ADMINI CODE NOT INCL IN THE

56 00206 000000 0 13 CALIB ROUTINE (BEFORE AND AFTER
$7 00207 000000 o . $164 THE BUFFER). IF SKIP READ

S8 00210 000000 0 315 10x AS 20X, 9X AS 19X,

59 00211 000046 38. $16 VALUE = TIME ADMINI CODE/

60 00212 000050 40, 17 TIME CALIB CODE

61 00213 000040 32. 220 CALIB CODE:

62 00214 000030 24, s21 INC 0,0

63 00215 000041 33. 22 SKPON XRTC WITHOUT SKIP

64 00216 000031 25. $23 JmP =2

65 00217 000050 0. ;24
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01

02 00220 000221 TBLCS: .+1 JCPUTYP SKIP COMPENSATION

03 ul221 000000 0 311 ADMINI CODE:

04 V0222 00GOT76 62. 312  SUB 0,0 .
05 v0223 000000 0 313 (DA 3,1RUFF

06 00224 000000 n 316 gmp 0,3

07 00225 000000 0 315 Lpa 2,4DINC 10X

08 00226 000113 75. 216 STA 2,10X5 10X

09 00227 000116 78. 317 LDA 2,ADDEC 10X

10 00230 000076 62. 20 sTa 2,10X10 10X

11 00231 000060 48, 321 182 TEND 9X + 1Xx INCL SKIP
12 00232 000100 64, 22 Jmp .42 (BBUF) 9x

13 00233 000061 49, 323 JmP .42 (TINSR)

14 00234 000116 78. ;24

15

16 00235 000236 TBLCI: .+1 JCPUTYP INTR COMPENSATION

17 00236 000000 0 311 VALUE WHMICH CALIB COULD COUNT IN
18 00237 000004 4 212 THE TIME THE INTERRUPT CODE SPEND
19 00240 00000ON 0 313 sTA 8DDR IN Q

20 00241 000000 0 316 JMP a1

21 00242 000000 0 315 SKPDZ CPU + SKIP

22 00243 000VLOS 5 316 INC 1,1,SNR + SKIP

23 00244 000005 5 217 DOA 2,XTTO

24 00245 0D000VG 4 320 NIOS XTTO

25 00246 Q00004 4 521 INTEN .
26 00247 000004 4 ;22 JMP 0

27 00250 000004 4 323 VALUESTIME INTR/TIME CALIR COOCE
28 00251 00QOVOS 5 s24

30 00252 000293 TBLCC: «#1 JCPUTYP START COUNT COMPENSATION

31 00253 000000 0 511 VALUE WHICH CALIB COULD COUNT IN
32 00254 000N00S 5 512 THE TIME USED BEFORE WE START CaLI®
33 00255 000000 0 213 LDA 1.NOCHA

34 00256 000000 0 s14  DOA 2, XTTO

35 00257 000000 0 #1595 INTEN

36 00260 0V0006 b +16 STA ADDR IN O

37 00261 000006 6 $17  JyMP DR

38 Q0262 000005 5 320 SKPDZ CPU + SKIP

39 00263 000004 4 ;21 INC 1,1,SNR (WITHOUT SKIP)
40 00244 0Q0QO0NS S 522 JMP DEVIN

41 00265 00000V ' 223 DEVIN: 3 INSTRUCTIONS

42 00266 000QUN6 é 524 VALUE=TIME SYNC INTR+START COUNT/
43 H TIME CALIB CODE

AR

45 00267 000270 TBLCT: a+1 JCPU TYPE CORRECT TIME POINTER

46 00270 000000 0 s11 ‘
47 00271 003432 TBLN1 212 NOVA 1200

48 (0272 000000 0 213

49 00273 000000 0 214

S0 00274 000000 0 215

51 00275 003462 TBLN2 216 NOVA 2 = 8K

52 00276 0035912 TBLN3 717 NOVA 2 = 16K

$3 00277 003572 TRLR1 520 RC3603 = 16K

5S4 00300 003622 TBLR2 721 RC36U3 = 16K BREAK

55 00301 003652 TBLR3 322 RC3603 = 32«

S6 00302 003702 TBLRG 723 RC3603 = 32K BREAK

$7 00303 003512 TBLN3 524 NOVA 2 = DATARAM 900 NSEC

58 '

59 00304 000000 CTIMP: O JCORRECT TIMES POINTER FOR ACTUAL CPU

60 00305 006730 ICPN: CPUNO
61 00306 003055 IBEG: BEG

62 00307 002427 YQUES: WQUES
63 00310 003037 IMEAD: PHEAD

64 00311 022600 TSTRP: 9600, JTHEORETICALLY VALUE BAUD STRAP
65 00312 022631 CSTRP: 9625, sMAX FOR TTC 7US, AND CORRECT VALUE,
66 00313 000012 TTTYP: 12 #CPU TYPE WITH ACCURATE TTY CONTROLLER




* 0011 .MAIN

01

02 000400 .LOC 400

03

04 0040UY 006404 JSR PITEST S TEST PROGRAM

05 00401 00K404 JSR AILIST JSLIST PROGRAM

D4 00402 Q064U JS® JIFRAM  PRINT PROFILE OF CPU, CPUL¥

7 00403 006404 JSR ATANSW  SRESTART, NO QUESTIONS, LAST ANSWERS
08

09 00604 002704 ITEST: XTEST
10 00405 002725 ILIST: XLIST
11 Q0406 V04354 IFRAM: XFRAM
12 00407 002677 IANSW: XANSW

13

14 ¢THE STANDAKRD ROUTINES ARE MODIFIED, ONLY TAPE 3:

15 sDIVIDED INTO TWwO PARTS AS MAIN PROGRAM + BUFFER SHOULD BE
16 sLOCATED IN THE FIRST 4k,

17 ¢THE CALL OF CPTYP IN REBIN CHANGED TO IORST BECAUSE

18 ¢wE DON'T WANT TO USE INSTRUCTION TIMING,

19 +THE CALL OF PRTYP IN REBIN CHANGED TO JMP .+1 BECAUSE

20 sWE DON'T USE CPTYP TO FIND THE CPU TYPE,

21 sCPUTYP ROUTINE CHANGED TO PRINT PROFILE (FITYP, SESAME), AND
22 sTO PRINT NOT CRLF (NRTYP),

23 +DIVIS,DIVID ROUTINE CHANGED TO ROUND UP INSTEAD OF OFF,
24 sCQUES ROUTINE NOT USED BECAUSE ONLY TTY IS IN USE,

25 sSA 2214, 2216, 2220 REMOVED,

26

27

28 JTAPE 2

29

30 «EOT



0012 .MAIN

000612

sTAPE 3

«LOC 612

+sMESS
sCHAR
sTYPE
+CRLF
sDISP
s00UT
sDCL
sDISATT
JHAATT
sTBIN
sTOCT
+TDEC
5T20C
sDBIN
sDOCT
+DDEC
+020C
SWALIT
sWATOP
»TIMSK
sTIMRO
sTINMMS
FMULTI
sDIVIS
+O0IVID
sQUES
s SAMS
sRESW
sSAPTB
sFSAMEX
sSAMNM
SREEBIN

AN ADD
«LOC
«RDX
o TXT
<6><

<6><
<« EMD

We %o N e Ne e %o Se Vo e

OUTPUT KROUTINES AND OTHERS.
¢D0 NOT MOVE UP,

5FOR THE USE SEE EACH ROUTINE,

TYPE A TEXT MESSAGE ON TTO AND LPT
TYPE A CHAR ON TTO AND LPT, CALCULATE P=BIT
TYPE A CHAR ON TTQ AND LPT

TYPE A CR AND A LF ON TTO AND LPT

DISPLAY & TEXT MESSAGE ON DIS

DISPLAY A CHAR ON DIS

CLESR DIS

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

TYPE BINARY NUMBER ON TTO AND LPT

TYPE OCTAL NUMBER ON TTO AND LPT

TYPE DECIMAL NUMRER ON TTO AND LPT

TYPE OCTAL NUMBER WITHOUT LEAOING ZEROES.
DISPLAY BINARY NUMBER ON DIS

DISPLAY OCTAL NUMBER ON DIS

DISPLAY DECIMAL NUMBER ON NIS

OISPLAY OCTAL NUMBER WITHOUT LEADING ZEROES.
WAIT SOME MILLISECONDS

WAIT FOR OPERATOR ACTION

TIMER FOR SKIP INSTRUCTIOM

TIMER FOR ROUTINE

TIME MESSURE ROUTINE

MULTIPLY

DIVIDE SINGLE

OIVIDE DOUBLE

OUTPUT QUESTIONS

START ADOR MESSAGE

READ SWITCHES, REPORT CHANGES

MOVE PRINTER TABLE

EXTEND TO 64K WORDS MEM MODE

RESET TO 32K wORDS MEM MODE

INITIALIZE, RESTORE BIN LOADER

ON PRINTERTABLE SHOULD HAVE THIS FORMAT:
2000
Y
E?
0> STOTALLY 200 BOXES WITH
$CTYPE OF ACTION>CCHAR TO PRINTS
0>?
101
STYPE OF ACTION: 0=PRINT
6=BLIND




*+ 0013 .MAIN
01
02
03
04
0s
06
07
08
09
10
11
12
13
14
15
16
17
18
19

SLPT, TTO AND DIS NON INTERRUPT PACKAGE

¢1F THE DEVICEC(S) ARE NOT PRESENT THE ROUTINES CONTINUES.
sIF A DEVICE 1S CONNECTED (SET TO ONI INE) THE PROGRAM
sMIIST RE RESTARTED IN THE WANTED STARTADDRESS.

sLPT AND TTO ROUTINES:

§OMESSC PRINTS ASCII MESSAGES AS SPECIFIED BY ASSEMBLER,

#>CHARC PRINTS ASCII CHARACTOR., ACO=R,

sACO=L MUST BE O, CORRECTS THE PARITY, 11 SIMULATE TAR,

s>TYPEC PRINTS aC)=R, MyST HAVE PROPER PARITY, RETURN IS

¢TO CALL+1,REPLACE THIS ROUTINE WITH INTERRUPT TYPE IF DESIRED.
s>CRLFC PRINTS A CARRIAGE RETURN FOLLOWED BY A LINE FEED.
;>TOCTC PRINTS AC1 IN OCTAL, 6 DIGITS AND 6 PRINTPOSITIONS,
J>TDECC PRINTS AC1 IN DEeCIMAL, LEADING O'S SUPPRESSED, wITH SIGN
JRANGE =32768 TO =1 AND +0 TO +32767, 6 PRINTPOS, UP TO 5 OIGITS.
$>T0CT< PRINTS ACY IN OCTAL, LEADING 0O'S SUPPRESSED.

+6 PRINTPOSITIONS AND UP TO 6 DIGITS,

sTHE ROUTINES TOCT, TZOC AND TOEC ARE FOLLOWED BY A TAR

sBUT ONLY IF NOT ALLREADY AT A TAHBPOINT,

s>TRINC PRINTS AC? IN BINARY, AC1=R 8 DIGITS ONLY, 8 PRINTPOS,

sDTS ROUTINES:

+>DISPC PRINTS ACSII MESSAGES AS SPECIFIED HY ASSEMBLER,

#>00T< PRINTS ASSII CHARACTOR, ACO=R, ACO=L MUST BE 0. RETURN
sTO CALL+1. REPLACE TWIS ROUTINE WwITH INTERRUPT TYPE IF DESIREC,
+>DICLC CLEARS THE DISPLAY,

s>DISATTC ATTENTION DISPLAY, SEE ROUTINE

FOHAATTC ATTENTION HWALT, SEE ROUTINE

#>D0OCT< DISPLAYS ACT1 IN OCTAL, 6 DIGITS AND 6 PRINTPOSITIONS,
/>DDECC DISPLAYS ACtY IN DECIMAL LEADING O'S SUPPRESSED, WITH SIG’
JRANGE =32768 TO =1 AND 40 TO 432767, 6 PRINTPOS, UP TO 5 DIGITS,
s>DZ0OC< DISPLAYS ACY1 IN OCTAL, LEADING O'S SUPPRESSED.,

s6 PRINTPOSITIONS AND UP TO 6 DIGITS.,

s>DRINC DISPLAYS AC1 IN BINARY, AC1=R 8 DIGITS ONLY, 8 PRINTPOS,

LDA 1,NUMBER JALL NUMBER ROUTINES RESTORE AC1
CTDEC

cvocT

€rzocC

CDDEC

cooCT

cozoc

CTBIN

COBIN

MOVS 1.1 sFOR THE OTHER 8 BITS
CTBIN

CDBIN

LOA 0,CHAR JALL CHARACTER ROUTINES RESTORE ACO
CTYPE

CCHAR

coouT

coIcCL

COISP

TEXTLABEL

COATT

CCRLF

CMESS

LABELTEXT

CHAAT

HALT

o
»
-
-

We Ve Ve Ve Ve Ve Vo Ve Vs Ve We Ve Ve Ve Ve Ve Ve Vo Ve Ve VW e Ve Ve Ve



*t 00164 MAIN

01

02 00412 054450 XMESS: STA 3,RPOUT ZPRINT A TEXT MESSAGE

03 00413 171000 MOV 3,2 $SPEC RETURN IF PRINT Sw

04 00414 010446 1s2 RPOUT o
05 006415 004556 JSR PINHI

06 00616 00244k JMP ARPOUT INO PRINT

07 00417 034443 LD 3,RPOUT SAC3 POINTS TO MESSAGEPOINTER+1

08 00420 031777 LDA 2,=1,3 :AC2 POINTS TO MESSAGE :

09 00421 024440 LDA 1,CHMAS A 8 BIT MASK

10 00422 021000 MESSA: LDA 0,0,2 ;ACO=DATA WORD

11 00423 125112 MOVLE  1,1.S2C

12 C0424 123701 ANDS 1,0,5KP

13 00625 123401 AND 1,0,SKP 2ACO=DATA CKARACTOR RIGHT

14 00426 151400 INC 2,2 JINC TO NEXT WORD

15 00427 124000 CoM 1,1 SFLIP MASK

16 00430 004404 JSR MESCH  SPRINT

17 00431 000771 IMP MESSA  JANOTHER

18 00432 004405 JSR BZOUT  ZTERMINATE MESS

19 00433 002427 IMP SRPOUT JEXIT

20

21 00434 101015 MESCH: Move 0,0,SNR ZTEST LAST CHAR

22 00435 001401 JMP 1,3 SRETURN 42 IF NULL

23 00436 002420 JMP DZCHAR ;TYPE CHAR

24

25 00437 054412 BZOUT: STA 3,RBZ0T .
26 00440 006063 TIMSK JWAIT IF LPT/TTO BUSY

27 00441 Q01750 XLPTT: 1000. ;MAX 1 SEC LPT

28 00442 063517 SKPBZ  XLPT

29 00643 044776 STA 1,XLPTT ;REMOVE WAITING, LPT NOT CONNECTED
30 00444 006063 TIMSK

31 00445 Q00454 XTTOT: 300. sMAX 300 MSEC TTO

32 00466 063511 SKPBZ  XTTO

33 00447 044776 $TA 1,XTTOT ;REMOVE WATITING, TTO NOT CONNECTED
34 00450 002401 IMP ARBZOT

35

36 00451 000000 RBZOT: O

37 00452 000000 RINMI: O

38 00453 000000 SADIG: O

39 00454 000000 wkXDEC: O

40 00455 000UVLO0 CHINKE 40

41 0046456 000672 ZCHAR: YCHAR
42 00457 001142 200UT: YDOUT
43 00460 000712 2zT74B3: VYTAB3
44 00461 000377 CHMAS: 377
45 00462 000000 RPOUT: O

46 00463 00C000 POECR: O

28 ®
48 00464 054776 XDDEC: STA 3,RPOUT 7DISPLAY DECIMAL NUMBER

49 00465 004415 JSR YPDEC

50 00466 000502 JMP NXDIS sDISPLAY NEXT DIGIT

51 00467 000411 Jmp EXDIS JEXIT

52 :

53 00470 0S4772 XTDEC: STA 3,RPOUT 2TYPE DECIMAL NUMBER

S4 00471 004411 JSR YPDEC

55 00472 000402 Jmp TYPNX sTYPE NEXT DIGIT

56 00473 000404 JMP EXTYP JEXIT

57

58 00474 054760 TYPNX: STA 3,RXDEC

$9 00475 004575 JSR YCHAR ¢TYPE DIGIT

60 00476 002756 JMP ARXDEC SNEXT DIGIT, SIGPR OR DECPR

61

62 00477 006761 EXTYP: JSR 82ZTAB3 JYPDEC/ZOCT/POCT FINISH RETURN, TYPE TAB
63 00500 024753 EXDIS: LDa 1,8ADIG SDISPLAY FINISHED, RESTORE PARAM

64 00501 002741 JMP ARPOUT  JEXIT



* 0015

01
02
03
04
05
06
a7

00502
00503
00504
00505
00506
00507
00510
00511
00512
v0s13
00514
00515
00516
00517
00520
00521
00522
00523
00524
00525

00526
00527
00530
00531
00532
00533
00534
00535
00536
00537
00540
00541
00542

00543
00544
00545
00546
00547

00550
00551
00552
00553

00554
00555
00556
00557

00560
00561
00562
00563

00564
00565
00566
00567

00570
00571
00572

eMAIN

044751
054760
030756
0044K6
002754
020436
040437
020552
040432
102620
106615
000404
107415
000404
124400
020425
040422
020537
030516
000466

054415
034420
030415
172614
002411
034527
116415
002406
040411
020405
006723
020406
002401

000000
000000
000053
000055
000000

054712
004430
000722
000724

054706
004424
000412
000721

054702
004422
000712
000714

054676
004416
000402
000711

054664
006666
002662

YPDEC:

PDECZ2:

PDEC3:

SIGN:S

SIGNR:
CHSIG:
CHPLU:
CHMIN:
CHFLG?

XT20C:

XbzZoC:

XTOCT:

XpOoCT:

NXDIS:

STA
STA
LODA
JSR
JMP
LDA
STA
LDA
STA
SUBZR
SuBs#
JMP
AND®
JMP
NEG
LDA
STA
LOA
LDA
JMP

STA
LDA
LDA
sSuB#
JMP
LDA
Sugs#
Jmp
STA
LDA
JSR
LDA
JMP

0
0
53
S5
0

STA
JSR
JMP
JMP

STA
JSR
JMP
JMP

STA
JSR
JMP
JMP

STA
JSR
JMP
JMP

STA
JSR
JMP

1,54D16
3,PDECR
2,RPOUT
PINHI
ARPOUT
O,CHPLU
Q,CHFLG
0,CHSPA
0,CHSIG
0,0
0,1/,8NR
PDEC?2
0,1,8NR
PDEC3
1.1
0,CHMIN
0,CHSIG
0,CHSP
2,DECTB
PDEC1

3,SIGNR
3,CHFLG
2,CHPLU
3,2,S2R
2SIGNR
3,CHSP
C,3,SNR
@SIGNR
O0,CHFLG
0,CHSIG
PPDECR
O0,CHFLG
ASIGNR

3,RPOUT
Yzocr
TYPNX
EXTyP

3,RPOUT
vzocT
NXDIS
EXDIS

3,RPOUT
YPOCT
TYPNX
ExTyP

3,RPOUT
YPOCT
NXDIS
EXDIS

3,RXDEC
AZOOUT
ARXDEC

JSAVE PARAM FQOR REPEAT
sSPEC RETURN IF PRINT Sw

JNO PRINT

SSETUP PLUS

sSIGN FLAG

sOR PLUS: CHPLU
SPRINT SPACE OR PLUS
saC0:=100000

JTEST FOR =32768

JTEST FOR NEGATIVE
sPOS

sNEG

sSETUP MINUS

sSUPPRESS LEADING ZEROES
FPRINT ACT IN DECIMAL

sTEST PRINT SIGN
sIF NO SIGN, RETURN

sTEST FIRST DIGIT

+IF LEADING SPACE, RETURN
sSTORE ASCJI AND DESTROY
sPRINT SIGN FLAG

JOUTPUT SIGN

JRESTORE ASCII DIGIT
sPRINT FIRST DIGIT

JTYPE ZERO OCTAL NUMBER

+TYPE NEXT DIGIT
FEXIT

JDISPLAY ZERO OCTAL NUMBER

JDISPLAY NEXT DIGIT
JEXIT

sTYPE OCTAL NUMBER

sTYPE NEXT OIGIT
FEXIT

SOISPLAY OCTAL NUMBER
JDISPLAY NEXT D1GIT
JEXIT

sDISPLAY DIGIT
SNEXT DIGIT



t 0016

01
02
03
04
05
06
07
08
ve9

00573
00574
0575
00576
00577
00600

00601
00002

00603
00604
00605
00606
00607
00610
00611
00612
00613
00614
00615
00616
00617
00620
00621
00622
00623
0G624
00625
QU626
00627
L0630
00631
00632
00633
00634
00635
00636
00637
00640
00641

00642

00643
00644
00645
00646
00647
00650

00651
00652
00653
00654
00655
00656
00657
00660

00661
00662
00663

JMAIN

054657
000403
034660
157405
010653
002652

020661
101001

020565
044647
054656
030654
0046764
002652
030440
040735
040556
050401
000000
010777
151005
000420
034550
102400
146512
000405
1646400
034542
101400
000773
151235
034536
054536
163000
004671
006625
000756
010623
002622

030426
0Non1e
023420
001750
000144
000012
000001
000000
000010

030435
100000
010000
001000
000100
000010
000001
000000

000000
000240
000240

PINHI:
SETAC:

NINHIS
YZOCT:

YPOCT:

PDECT:

DECOCT:

DECOT:

DECP:

DECEX:

DECTB:
«ROX 10

«RDX 8

0CTAB:

CHRET:

CHSP:
CHSPA:

STA
JMP
LpA
AND
Isz
JMP

LDA
MOV

LDA
STA
STA
LDA
JSR
JMP
LoA
STA
STA
STA
0
1s2
MOV
JMP
LDA
SuR
suBL#
JMmP
susB
LDA
INC
JMP
MOVZIR#
LDA
STA
ADD
JSR
JSR
JMP
Is2
JMP

LDA

10000
1000
100
10

1

0

LoaA
100000
10000
1000

3I,RINHI
NINKI
3,CHINN
2+,3,SNR
RINMI
ARINKI

0,CHSP
0,0,S«xP

0,CHARD
1,8ADIG
3,PDECR
2,RPOUT
PINHI
BaRPOUT
2,0CTAB
0,CHFLG
0,28upP
2’.’1

o=
2,2,SNR
DECEX
3,2suPP
0,0
2,1,82¢C
DECP
2.1
3,CHARO
0,0
DECOT
2+,2,SNR
3,CHARD
3,1SUPP
3,0
SIGN
aPDECR
DECOCT
PDECR
APDECR

2’.*1’..

2retlt, =

SAFTER ACTIVATING SETPX IN TESTLOOP
STHIS IS (HANGED TO CRESW (RFADS 2 Kiam
2SSk 10 FOR NO PRINTING .
FRETURN +1 IF INHIBIT

SRETURN+Z If PRINTING

JEXIT

+ZERO OCTAL ROUTINE

/OCTAL ROUTINE
SSAVE PARAM FQOR REPEAT

sSPEC RETURN IF PRINT Sw

sNO PRINT

JPRINT ACT1 IN OCTAL
sNO=SIGN FLAG

sBOTH ENTRYS PRINT NUMBER
sTHEN TAB TO NEXT POSITION
sA LDA 2,TABLE INSTRUCTION

s1F TABLE ENTRY=0 THEN
JEXIT WITH TAB SPECIAL IF TYPE ROU, .
sLEROS SUPPRESS STUF

;FORM THE DIGIT
sD0 NOT SUPPRESS
SFOLLOWING ZEROES

sIF LAST DIGIT THEN

sAC3=ZERO, NOT SUPPR CHAR
sACO=DIGIT

sMAKF ASCII

sTEST SIGN

¢OUTPUT DIGIT

sGET NEXT DIGIT

sRETURN ADDR FOR JSR Y=ROUTINE
JEXIT WITH TAB IFf TYPING ROUTINE

DECOCT

DECOCT

JLEADING ZERO SUPPRESS CHAR 4 TAB SIMU
sA SPACE FOR + IN PDEC




t 0017

01
02
03
04
ns
06
07
08
09
10
11
12
13
14
15
16
17
18
19
20
21
22
23
26
25
26
27
28
29
3o
31
32
33
34
35

00664
00665
00666
00667
00670
00671

00672
C0673
U0h74
00675
00676
00677
00700
00701
00702
0703
00704
00705
00706
00707
0N71¢
00711

007142
00713
00714
00715
00716
00717
00720
00721
00722
00723

00724
00725
00726
00727
00734
00731

00732
00733
00734
00735
00736
00737
00740
00741
00742
00743
00744
00745
00746
00747
00750
0751
00752
00753
00754
0U755
00756
00757

«MAIN

0&4u507
054774
171000
004704
002771
000402

054767
101320
040500
176000
117000
163404
000775
176660
020472
163300
034463
1164405
000413
00644623
020463
002750

054747
020462
034462
117404
000603
020454
002741
020741
004610
000770

040554
054556
171000
0046446
002553
000403

054551
040545
010441
044544
050544
0064490
020540
000637
061017
060117
020534
024532
106415
300404
024525
1064614
000404
006061
001237
020523
061011
060111

XCHAR:

YCHAR?
QCHAR?

CHARZ:

CHART S

YTAB3:
CHARZ:

CHARG:

XTYPE:

YTYPES

OTYPE:

TYPE1:

TYPE2:

TYPE3:

TYPEL:

S$TA
STA
MoV
JSR
JMP
JmpP

STA
MOVZS
STA
ADC
apod
AND
Jmp
SUBCR
LDA
ADDS
LDA
suB
JMP
JSR
LDA
JMP

STA
LDA
LDA
AND
JMP
LDA
JMP
LDA
JSR
JMNP

STA
STA
Mov
JSR
JMP
JMP

STA
STA
152
STA
STA
JSR
LOA
JMP
DoA
NIOS
LDA
LOA
SUB#
JMP
LOA
SsuB#
JMP
CwAIT
SECM2
LDA
DOA
N10S

0,8ACHA ;SAVE PARAM FOR REPEAT
3,CHRET

3,2 sSPEC RETURN IF PRINT Sw
PINKHI

ACHRET NO TYPE

QCHAR

3,CHRET JPRINT ACO RIGHT
0,0

0,CHSAV

3,3 sCOMPUTE THE PARITY
0,3 +FOR EVEN

3,0,S2ZR

CHARZ

3,3 sCOMBIND PARITY WwITH CHAR
0,CHSAYV

3,0

3,CHTAR IS THIS A TAR
0,3,8SNR .

CHARG JYES

YTYPE sNO PRINT IT
0,SACHA JRESTORE PARAM
?CHRET JEXIT

3,CHRET SNUMBER ROUTINE TAB RETURN
0,CHORZ /SIMULATE A TaAB

3,CHAR7? sVIA 1 TO 8 SPACES

0,3,S2R

CHARG

0,SACHA SRESTORE PARAM

ACHRET JEXIT AFTER TAR

0,CHSP

YTYPE

CHARZ

0,REGO SAVE PARAM FOR REPEAT
3,REG3 /SAVE RETURN

3,2 JSPEC RETURN IF PRINT SwW
PINKI

AREGS sNO TYPE

Q1YPE

3,REG3 JSAVE RETURN
0,REGD ;SAVE PARAM FOR TYPING
CHORZ sINC HORIZIONAL POSITION
1,REGT1 JSSAVE AC1 AND AC2 FOR NUMBER AND
2/REG2 +MESS ROUTINES
aTBZ0T
0,REGO
XFORM
O,XLPT JSEND CHMAR
XLPT sSTART LPT
Q,REGD
1,CHLF
0,1,SNR JLF ?
TYPED sYES, LF
1,CHCR
0,1,SZR 2CR ?
TYPEL sNO CR
sIF CR, LF wAIT FOR
sDATAPOINT 20 MSEC
O,REGU SRESTORE ACO
O,XTTO sSEND CHAR
X170 sSTART TTO



t 0018

01
02
03
04
05
06
07
08
09
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29

00760
00761
00762
00763
00764
00765
00766

60767
00770
00771
00772
w0773
60774
00775
00776
uorve

61000
01001
01v02
01003
01004
01005
01u0e
01u07
01010
01011
01012
01013

01014
01015
01016
01017

01020
01021
01022
01023

01024
01025
01026
01027
01030
01031
01032
01033
01034
01035
01036
01037
01040
01041
01042

01043
01044
01045
01046
01047
01050
01051
01052
01053

oMAIN

152400
024516
104415
0504142
030516
024514
002515

000011
000060
000000
177770
000000
0060000
000000
000007
000437

030561
143400
030556
113000
025000
030554
133400
020554
123700
024443
133000
003000

054461
004407
004654
000420

054455
004403
004520
000414

044447
054447
050447
006535
002445
030741
125300
020735
125102
101400
002436
151404
000773
024432
002433

054432
171000
006517
002427
020427
004622
020426
004620
002422

TYPES:

CHTAB:
CHARO:
1SUPP:
NN10¢

SACHA:
CHSAaV:
CHORZ:
CHART7:
TRZ0T:

XFORM:

XTBINS

XDBIN:

YPBIN:

PBINC:

PBINN:

XCRLF:

suB
LoA
sye#
STA
LDA
LoA
JMP

STA

JSR
JMP

STA
JSR
JSR
JMP

STA
STA
LODA
JSR
JMP
LDA
MOVS
LDA
MOVL
INC
JMP
INC
JmMP
LDA
Jmp

STA
MOV
JSR
JMP
LoA
JSR
LOA
JSR
JMP

2.2
1,CHLF
0+,1,8NR
2,CHORZ
2,REG2
1,REGT
dREG3

2 /RMSK
2,0
2,PTAB
0,2
1,0,2
2sRMSK
1,2
0,LMSK
1,0
1,ACTN
1.2
80,2

3,CRBIR
YPBIN
YCHAR
PBINN

3,CRBIR
YPBIN
YoourT
PRBINN

1,SABIN
3,PRINR
2,CRBIR
aTINKI
dCRBIR
2/,NN10
1,1
0,CHARD
1,1,82¢C
0,0
@PBINR
2,2,S2R
PBINC
1,SABIN
QCRBIR

3,CRBIR
3,2
@TINHI
QCRBIR
0,CHCR
YCHAR
0,CHLF
YCHAR
ACRBIR

sIF LF
sCLEAR HOKZ POS

sACU = REGO FOR REPEAT
JEXIT

STRANSFORM CHAR TO
JPRINTER ALPHABET

JAC2:=CHAR+TABLE

sAC2:=CLASS
sACO:=CHAR

JAC2:=ACTN+®1+CLASS
G0 TO ACTION

+TYPE DIGIT
JNEXT DIGIT

sDISPLAY DIGIT
sNEXT DIGIT

JSAVE PARAM FQR REPEAT
JSPEC RETURN IF PRINT Sw

INO PRINT
/8 TIMES

JACO:="CHART"
sOUTPUT DIGIT

sRESTORE PARAM

7SAVE RETURN

JSPEC RETURN IF PRINT Sw

#NO TYPE

JPRINT CR,LF
JEXIT
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01
02
03
04
0s
06

01usS4
01055
01056
Q1057
U10A0
01961
01062
01063
01064
01065
01066

01067
01070
01071
01072

01073
01074
01075
L1076
01977
01100
01101
01102
01103

01104
01105
01106
01107
01110
01111
01112
01113
01114
01115
01116
01117
01120
01121
01122
01123
01124
01125
01126
01127
01130

01131
01132
01133

«MAIN

001055
001071
001067
001067
061067
001067
001067
001072
001067
001067
001067

063077
000777
000651
000652

000000
000000
000000
000215
000012
000000
000000
000090V
000000

054771
171000
010747
0066455
002765
034764
031777
024447
021000
125112
123701
123401
151400
124000
004407
Q00?v71
006063
000050
063535
044776
002745

101015
001401
000407

ACTN:

ILee

ACTO:
ACT6:

SARIN:
PBIMR:
CRBIR:
CHCR®
CuLF?
REGO:
REG1:
REG2:
REG3:

XDISP:

DISP1:

FDIST:

DDICH:

ot
ACTO
ILL
ILL
ILL
ILL
ILL
ACT6
ILL
ILL
ILL

HALT
JMP
Jmp
JMP

STA
MOV
182
JSR
JMP
LDA
LoA
LDA
LDOA
Movi#
ANDS
AND
INC
COM
JSR
JMp
TIMSK
40,
SKPRZ
STA
JMP

MOV#
JMP
Jmp

‘-1
TYPE1
TYPE?2

3,CRBIR
3,2
CRRBRIR
ATINHI
aCRBIR
3,CRBIR
2s,=1,3
1,CMSK
0.,0,2
1,1,82¢C
1,0,8«kP
1,0,8kP
2,2

1,1
DDICH
DISP1

DIS
1,FDIST
QCRBIR

0,0,SNR
1,3
YOOUT

+ACTION ENTRY TABLE
sNORMAL ACTION

sBLIND

sILLEGAL

+DISPLAY MESSAGE
sSPEC RETURN IF PRINT SW

sNO PRINT
JACS=POINTS TO MESSAGEPOINTER+1
sAC2 POINTS TO MESSAGE

sACO=DATAWORD

sACU=CHAR, RIGHT
sINC TO NEXT WORD
JFLIP MASK

+GO DISPLAY
sANOTHER
sTERMINATE DISP
sMAX 40 MSEC

sREMOVE wAITING,
sRETURN

DIS NOT CONNECTED

sTEST LAST CHAR
sRETURN +2 IF NULL
sDISPLAY



+ 0020

01134
01135
01136
01137
01140
011419

01142
01143
01144
01145
01146
01147
01150
01151
01152
01153
01154
01155
01156
01157

01160
01161
01162
01163
01164

01165
01166
01167
01170
01171

01172
01173
01174
01175

eMAIN

040744
054746
171000
006425
002743
000403

054741
040735
044735
050735
006063
000050
063535
044776
020726
061035
060135
024724
030724
002724

002000
000177
000377
077400
000573

054710
171000
006775
002705
000402

054703
020704
004746
002700

XpOouT:

YDOUT:

QDbouT:

SDIST:

PTAB:
RMSK
CMSK
LMSk e
TINHI:

XDICL:

YDICL:
QDICL:

STA
STA
Mov
JSR
JmpP
JMP

STA
STA
STA
STA
TIMSK
40.
SKPR2
$TA
LDA
DOA
N1OS
LDA
LOA
JMP

TABLE
177
377
077400
PINHI

STA
Mov
JSR
JMP
JMP

STA
LDA
JSR
JMP

0.,REGO
3,REG3
3,2
OTINKHI
SREG3
QOOuUT

3,REG3
0,REGO
1,REG
2s,REG2

DIS
1,SDIST
0,REGU
0,D1S
DIS
1,REG1T
2,REG2
AREGY

3,CRBIR
3,2
ATINHI
aCRBIR
GDICL

3,CRBIR
O,CHLF
YDOUT
2CRBIR

sSAVE
sSAVE
sSPEC

PARAM FOR REPEAT
RETURN
RETURN IF PRINT Sw

sNO DISPLAY

sSAVE
sSAVE
sSAVE
sMESS
JWALY

RETURN

PARAM FOR DISPLAYING

AC1 AND AC2 FOR NUMBER AND
ROUTINES

IF DIS BUSY

sMAX 40 MSEC

JREMOVE WAITING, OIS NOT CONNECTED

sSEND

CHAR

sSTART DIS

sACO = REGO FOR REPEAT

JEXIT

JSAVE
+SPEC

RETURN
RETURN IF PRINT Sw

#NO DISPLAY

sDISPLAY CLEAR
sRETURN
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01
02
03
04
05

01176
01177
01200
01201
01202
01203
01204
01205
01206
g1207
01210

01211
01212
01213
01214
01215
01216
01217
01220

61221
01222
01223
01224
01225

01226
01227
01230
01231
01232
01233
01234
01235

01236
01237
01240

01241
01242
01243

<MAIN

054676
171000
006764
002673
0044624
00s073
026436
133415
000403
006061
001236

006073
024427
133414
063077
126520
133414
004753
002654

054654
171000
006741
002651
000402

054647
020414
061032
006061
001240
102400
061032
002640

000012
005670
000024
000062
000010
000002
000004
004000

DISATT:

DISSW:

HAATT:

YHAAT:
QHAAT:

SEC3:
SECM2:
SECM5:

SECS2:
SECS4L:
SEC4K:

We e %8 Ve %o %e Ne S

#RC 3600, ATTENTION DISPLAY OUTPUT
sBY MEANS OF ACOUSTIC ALARM FCR SU MS
sAND WAIT FOR 3 SECONDS TO ALLOwW

sTHE OPERATOR TO READ THE MESSAGE,

CALL COATT

RC 3600, ATTENTION HALT BY MEANS OF
ACOUSTIC ALARM FOR 50 MS BEFORE hALT,

CALL CHAAT
STA 3,PBINR
MOV 3,2 sSPEC RETURN IF PRINT Sw
JSR ATINHI
JMP 2PBINR sNO PRINT
JSR YHAAT
CRESW sREADS 2 ROUTINE
Loa 1,SECS4 7Sw13 WAITING OIS
AND# 1+2+,SNR
JMP DISSw
CwhAIT
SEC3
CRESW JREADS 2 ROUTINE
LDA 1,SECS2
AND# 1,2,S2R
HALTY FHALT IF SWITCH 14
sSuBszL 1,1 sACT:=1
AND & 12,8S2R
JSR YDICL JCLEAR DIS IFf SWITCH 15
JMP aPBINR
STA 3,CRBIR
MOV 3,2 JSPEC RETURN IF PRINT Sw
JSR BTINKI
JMP @CRBIR J2NO "PRINTY
JMP QMAAT
STA 3,CRBIR
LDA 0,SECLK
DOA 0,FUN
CWwAlY
SECMS
SuB 0,0
noa 0,FUN
JMP ACRBIR
«RDX 10 SCHANGING SEC3 AFFECTS CRESw AND POwWON,
3000 JCHANGE TO 1000(¢(0) FOR 1(Q) SEC WAITING,
20 520 MSEC FOR TYPE ROUTINE DATAPOINT DELA
50
+ROX 8
2
'
4000
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01

02
03
04
05
06
07
08
09
10
11
12
13
14
15
16
17
18
19
20
21

22
23
24
25
26
27
28
29
30
31

32
33
34
35
36
37
38
39
40
61

“2
63
L4
45
66
7
68
49
50
51
52
53

01244
01245
01246
01247
01250
01251
V1252
01253
01254
01255
01256
01287
01260
01261
01262
01263
01264
01265
01266
01267
01270
01271
01272
01273
01274
01275
01276
01277
01300
01301
01302
01303
01304
01305
01306
01307
01310
01311

aMAIN

025400
175400
054437
034440
Q40441
020435
065032
063610
0004611
070410
151300
151120
06021C
172033
1642032
000402
000404
070433
147415
000764
152400
071032
070433
1474614
Q0C774A
020413
DI
006046
006044
004064
006050
02n4ué
002401
000000
011C00
040000
000044
000000

sPROCEDURE WAIT OPERATOR

STURNS ON THE FUNCTION INDICATOR FROM ARG,

JWAITS FOR THE OPERATOR TO PRESS BUTTON FROM ARG,
sOR TO PRESS KEY AT TTY

SAND TURNS OFF THE FUNCTION INDICATOR FROM ARG,
JAND WRITES PROG NAME AT DIS (SEE LABEL: PRQG).,
;JOR TYPE $ AT T7TY

JIUNCHANGED ¢ ACO
SDESTRCOYED: AC1,AC2,AC3,CARRY
sCALL: WATQP
H ARG
XWTOP: LDA 1,0,3 s FUNCTION MASK FROM ARGUMENT
INC 3,3 s FOR INDICATORS AND BUTTONS
STA 3,WTORE 2 SAVE RETURNMN
LDA 3,WHIGH
STA D,wACSAY
LDA O,wlLOwL
DOA 1,FuUN s TURN ON INDICATOR ARG
WTNOK ¢ SKPDN XTT1
JMP wTFUB
0IA 2,XTT1
MOvVS 2,2 ¢ REMOVE P=BIT BY
MOVZIL 2,2 S MULTIPLYING WITH 512 DEC.
NIOC XTT1

ApDC2# 3,2,SNC
ADC2Z# 2,0,82C

IS KEY BETWEEN OR
EQUAL TO LIMITS ?

;
H
JMP wWTFUB s NO
JmP WTOK ¢ YES
wTFUB: DIla 2,fUB s SENSE BUTTON ARG
ANDg 2+,1,SNR 2 1S ARG PRESSED?
JMP WTNOK s NO = SENSE AGAIN
wTOK ¢ SUB 2,2
DOA 2,FUN s YES = TURN OFF INDICATOR ARG
DIA 2,FUR 2 WAIT TILL THE OPERATOR
AND# 2+s1+,S2R 3 GETS MWIS DIRTY FINGER
JMP o= s OFF THE BUTTON
LDA O,WCHLL
CCHAR
CoICL
CDISP
PROG s "ACTUAL PROGRAM NAME"
CHAAT
LDA O,WACSAV
Jmp YWTORE s RETURN
wTORE: O

LOW LIMIT CHAR * 219
HIGH LIMIT CHAR * 219

wiowbL: 11%1000
WHIGH: &0w1000
WCHbGL: 44
waCsSav: ()

e %o

SINSERT ACTUAL PROGRAM NAME AFTER A LABEL "PROG:"
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01
02
03
04
a5
né
ny
08
09
10
1
12
13
14
15
16
17
18
19

01312
01313
01314
01318
01316
01317
01320
01321
C1322
01323
01324
01525
01326
01327
01330
01331
01332
01333
01334
0133s
01436
01337
01340
01341
01342
01343
013464
01345
01346
01347
01350
01351
01352
01353
U1354
01355

01356
01357
01360
01361

01362
013563
01364
01365
01366
01367
01370
01371
01572
01373
01374
01375
01376
01377

eMAIN

040451
046651
050651
054445
024450
070477
132415
000431
050444
006061
001236
024441
0706?77
132414
000772
050435
026436
044436
030436
052433
006043
006040
001522
024425
006052
006424
030425
052423
036414
030421
156645
000405
0201411
024611
0304612
002405

014407
02u&04
024404
0024046

000000
000000
000000
000000
000000
000437
000574
000000
000403
000000
o7e77e7
077635
000177
006702

JROUTINF READ SWITCHES.

sSWITCHES ARE READ TO AC2. ACU AND AC1T1 ARE SAVED.

¢THERE wILL BE A PAUSE FOR 3 SEC TO SEE IF MORE SWITCHES
JARE CHANGED,
sSWITCH SETTINGS ARE REPONRTED AT TTY/LPT,

sCaLL

’

XRESw?

ARESW?

NRESW:

BRESW?

RRESW:
SSWRO:
SSWR1:
SSWR2:
LSTSwW:
WBZOT:
XSTAC:
SSTAC:
KSTAC:
LALOC:
LAPRG:
BINFI:
BINLA:®
XFITY:

CRESW
RETURN

STA
STA
STA
STA
LDA
READS
sSuB¢
JMP
STA
CWwAlITY
SEC3
Loe
READS
SHB#
JMP
$TA
LDA
STA
LDA
STA
CCRLF
CMESS
MSWRG
LDA
CTOCT
JSR
LDA
STA
LDA
LDA
SUBOR
JMP
LDA
LDA
LDA
JMP

Ds2Z
LDA
LDA
JMP

LAST Sw REG CONTENT IN LSTSw,.

0,SSWRO 7SAVE AC'S

1+SSWRT

2+,SSWP2 JFOR PRINT INKIBIT RETURN

S,RRESW SSAVE RETURN

1,LSTSW JLAST Sw REG

2 JNEW SW REG

1,2,SNR JCHANGED ?

NRESW sNO, RETURN

2oLSTSW ;YES, SEE IF MORE CHANGE
SJAFTER 3 SECONDS

1,LSTSW

2

192,SZR CHANGED ?

ARESW JYES, WAIT MORE CHANGING

2sLSTSW SNO, CHANGE FINISHED

1,3XSTAC

1,SSTAC 2SAVE PRINT INMIBIT SITU

esKSTAC ;GET PRINT INM]I INITIAL FOR PRINT
2sIXSTAC 2SW REG WITHOUT FURTHER CALL CRESW

FSWITCHES: XXXXXX
1,LSTSW

AWRZOT JWALIT LPT,TTO

2+,SSTAC

2,3XSTAC ,RESTORE PRINT INHWIBIT SITU
3,RRESW ,IF RRESW IS ALMOST EQUAL
2,XSTAC JSETAC IT wAS PRINT INWIBIT
2+,3,SNR JWwHO CALLED, DON'T RETURN
BRESW JBUT REPEAT THE OUTPUT ROUTINE
0,SSWRO

1,SSWK1 ;RESTORE AC'S

2oLSTSW JNEW SW POSITION

ARRFESW JRETURN

SSWR2 JREPEAT CaLL OF RQUTINE
U,SSWRO S2wHICH WAS INTERRUPTED
1,SSWRT SIN PRINT INWIBIT BY CRESW.
ASSWR2 JRETURN TO MAIN PROG CALL,

sJMP NINHI, ASM VALUE FROM SETAC
+LAST LOC IN MEM

sLAST LOC FOR PROGRAM

sFIRST ADDR OF BINARY LOADER IF 32K,
¢CONSTANT FOR LAST ADDR IN MEM



+ 0024

01
02
03
04
05
né
07
08
09
10
11
12
13
14
15
16
17
18
19
20

01400
01401
01402
01403
01404
014058
01406
01407
01410
01611
01412
01413
01414
01615
01416
01417
01620
01421
01422
01423
01424
01425
01426
01427
01430
01431
01432
01433
01434
01435
01436
01437
01440
014641
01442
01443
01444
01445
014456
01447
01450
01451
01452
01453
01454
0145S
01456
01457
V14660
01461
01462
01463
01464

01465
01466
01467

eMAIN

020076
040000
UU64L65
0N6LAT
024772
147000
044765
125112
024764
034764
137400
030534
021000
041400
166415
(DA
1514006
175400
000772
126400
044742
062677
006073
000401
006044
001501
006040
001501
024737
006052
006056
004061
001236
006044
001510
006040
001510
006061
001236
006046
006044
0040644
006043
006040
004064
006064
001236
062701
020003
101004
002004
002401
010620

006731
001716
002340

JSUBROUTINE TO RELOAD BOOTSTRAP LOADER AND BINARY LOADER,
5DO USF IN MEAD OF ANY PROGRAM AS MAMY THINGS ARF I'UITIRLIZE.
sFOR LOADERS INFO SEE LOADER BELOw.

sCALL START IN REBIN AFTER LOADING PROGWKAM SELFSTARTING,

REBIN: LDA
STA
JSR
JSR
LDA
4pD
STA
MovVL#
LDA
LDA
AND
LDA

MODAT: LOA
STA
SuB#
JMP
INC
INC
JMP

GETYP: SuB
STA
IORST
CRESW
JMP
CDISP
MLLOC
CMESS
MLLOC
LDA
CT0CT
coocT
CWAIT
SEC3
CDISP
MBILO
CMESS
MBILO
CWAlIT
SEC3
CoICL
CODISP
PROG
CCRLF
CMESS
PROG
CwalT
SEC3
DICP
LDA
MOV
JMP
JMp
SWwISA

XPCPT: PRTYP
XMEND: GMEND
XMEXT: TMEND

0,POWZE
0,0
IXMEXT
PXMEND
1+,BINLA
2,1
1.LALOC
1,1,82¢C
1,LAPRG
3,BINFI
1,3
2,8INAD
0,0,2
0,0,3
3,1,8NR
GETYP
2.2

3,3
MODAY
101
1,LSTSw

o+

1,LALOC

0.1

0.3
0,0,S2ZR
EYA

Dot

JSET RESTART a0DR TO CELL ZEROD

JFOR POWER KESTART,

STRY TO SET MEM EXT FLAG (RC3603 ONLY)
JSTORE MEM END LOC IN HMEND=SAC2=XXT7600
sAC1:=177

sAC1:=LAST LOC IN MEM=XX7777

JSTORE IT FOR PRINT

SMORE THAN 32k 7

JYES, AC1:3077777, LASTYT LOC FOR PROG
JNO, LAST LOC IN FIRST 32k

sAC3:=FIRST ADDR LOADER

JAC2:3ADDR OF RIN DATA

+MOVE DATA
+LAST DATA ?
FYES

SNEXT DATA ADDR .

sSET LAST Sw REG TO ALL ZERO

JINSTEAD OF JSR aXFITY IN ST.ROUTINE.
sOUTPUT OF SWITCH SETTINGS

sINSTEAD OF JSR @XPCPT IN ST.ROUTINE,

s<15>C12>LAST LOC, Xx?7777

SJWAIT 3 SEC TO READ MESS. DON'T
JUSE CDATT AS Sw AREN'T SET,

s<15><12>BINARY LOADER 0K

sACTUAL PROGRAM NAME

JTRY TO SET MEM EXT FLAG (RC3603 ONLY)
JCELL 3 = O FOR HALT

SCELL 3 = 1 FOR

JSELFSTART ADOR 4

sCHOOSE YOUR OWN START ADDR,

SNORMAL HALT, BUT IF NO SWITCH PANEL ?
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01
02
03
N6

05
06

08

09
10

11
12
13

14
15

16
17

01470
N1a71
01472
01673
01474
Ute?8
01476
0177
01500

01501
01502
01503
91504
01505
01506
01507

01510
01511
01512
01513
01514
01518
01516
c1517¢
01520
01521

01522
01523
01524
01525
01526
01527

01530
01531
01532
01533
01534
01535

01536
01537
01540
01541
01542
01543
01544
01545
01546

SMATIN

000001

046117
040504
046516
043440
052516
044524
020117
043106
onuoon

nooo0no

005015
040514
052123
046040
041517
020656
000000

005015
064502
0v4ad516
(54522
046040
040517
042504
020122
045517
000000

053523
052111
044103
051505
p20ur2
000000

051440
040524
052122
042101
051104
000000

044515
042523
040522
046102
020105
046524
044515
043516
000000

MELOC:

mLLOC:

MRILO:

MSWRG?

MSAMS:

UNTIM:

«TXTM 1

« TXT

'LOADING UNIT OFF!

«TXTM O sNORMAL

« TXT

1€15><12>LAST LOC,

sRDOS TEXT PACKING MODE

J"LOADING UNIT OFF"

TEXT PACKING MODE

! s"C155<12>LAST

«TXT I<15><12>BINARY LOADER OK!

s"<15><12>BINARY LOADER

e TXT

o TXT

o TXT

ISWITCHES: !

! STARTADDR!

{MISERABLE TIMING!

oK"

JUSWITCHES:

" STARTADDR"

SU'MISERABLE TIMING"

LoC.
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01
02
03
04
05
06
07
08
09
10
11
12
13
14
15
16
17
18
19

u1547

01550
01551
01552
01553
01554
01555
01556

01557
01540
01561
01562
01563
01564
01565
01546
01567

01570
01571
01572
01573
01574
01575
01576
01577

01600
01601
01602
01603
01604
01605
01606
01607
01610
01611

01612
01613
01614
01615
01616
01617

TMAIN

001550

054425
004406
171300
004404
173300
143000
002417

054417
034417
175103
000406
063612
00777
0744612
UsL112
002407

063610
Quor77?
074410
060110
002402
000000
000000
000000

125224
000411
101004
000461
030505
062677
151113
001000
063077
000777

004745
020404
116404
000775
000407
000377

sBINARY LOADER TS

JERRORMALY XX7752 FOR OVERWRITE LOADER OR CHECKSUM ERROR,
JREADYHALT XX7676 IF LOADED PROG ISN'T SELFSTARTING, .
sERPORBLOCK=IGNORE BLOCK

JREPEAT BLOCKsMULTIPLE DATA BLOCK

sCOUNT=wWORD COUNT IN BLOCK

BINAD: L +1 sADDR OF BIN LOADER DATA
JSUBROUTINE TO BUILD A WORD IN AC2
BUILD: STA 3,TEMP1 SSAVE RETURN

JSR GTCHR +GET FIRST BYTE

MOoVS 3,2 JPUT INTO LM OF AC2

JSP GTCHR FGET NEXT BYTE

ADDS 3,2 $FORM WORD IN AC2

ADD 2,0 sADD INTO CHECKSUM

JMP ATEMPT JAND RETURN

sREAD A BYTE INTO AC3
s1F SWITCH(O=0 USE TELETYPE ELSE USE PTR

GTCHR: STA 3,TemMpP2 7SAVE RETURN

LDA 3,SAVE JTEST WHICH DEVICE

MOVL 3,3,SNC

JMP GTTTI 3771 .

SKPON  PTR SPTR

JMP =1

DIA 3,PTR +sREAD AND START

NIOS PTIR

JMP DTEMP2 JAND RETURN
GTTTI: SKPDN  TTI

Jmp o=

DIA 3,771 JREAD AND START

MIO0S TT1I

JMP ATEMP2 AND RETURN
TEMPT: O |
TEmMP2: O |
SAVE: 0 |

sTEST BLOCK TYPE
BTEST: MOVZR 1,1,SZR 21sSTART BLOCK (LEND XX)

JMP IGNOR  $NO, IGNORE BLOCK
MoV 0,0,SZR STEST THE CHECKSUM
Jmp CHKER JERROR
LDA 2,ADDRS FGET ADDR ‘
IORST ;00 A RESET
MOVL®  2,2,SNC STEST RIT 0
JMP 0,2 s0=START PROGRAM
HALT s1=HALT
JMP o1 2DON'T PROCEED
;IGNORE BLOCK
IGNOR: JSR GTCHR  JREAD UNTIL AN ALL
LDA 0,8C377 SONES BYTE IS SEEN
SUB 0,3,SZR SIGNORING ERROP MESS
JMP IGNOR .
IMP BLOCK 20K, GO INTO BLOCK MODE

BC377: 377



+ 0027

01
02
03
04
05

01620
01621
01622
01623
01624

01625
01626
01027
01630
01631
01632
01633
01634
01635
01636
01637
U1640
V1641

01642
01643
01644
01645
01646
01647
01650
01651
01652
01653
01654
V1655
01656
01657
01660
01661
01662
01663
01664
01665
01066
01667
01470

01671
01672
01673
01676
01675
01676
01677
01700
01701
01702
017C3
01706
01705
01706
01707
01710
017114
01712

<MAIN

062677
0604677
040755
060110
v6p112

004732
171305
000776
004727
173300
141000
145000
004714
050454
006712
125113
000740
044427

030734
034423
172400
034444
136400
172023
000614
030416
147033
010415
147022
125113
004672
052432
010431
010407
000773
1010G4
063077
000740
000004
000020
000000

126440
063612
0oae7e
060412
060112
127100
127100
107003
000771
001400
060112
004765
044402
004763
000000
000000
000000
Co0706

sSTART OF PROGRAM BIMNARY LOADER TS

START: 1IORST
READS
$TA
NIOS TT11
NIOS PTR

JREAD IN A BLOCK

BLOCK: JSR
MOVS
Jmp
JSR
ADDS
MoV
MOV
JSR
STA
JSR
MOvVL#
JMP
STA

JREAD IN THE DAT
DATA: LDA
LDA
SuB
LoA
SuUg
ADC2Z
Jmp
LDA
apDZ%
I1s2
ADD2Z
STORE: MOVL#
JSR
STA
Is2Z
Is2
JMP
MOV
CHKER? HALT
JMP
DIFF: 4
BC2U: 20
COUNnT: O

0
O0,SAVE

GTCHR
3,2,SNR
BLOCK
GTCHR
3,2

2.0

2,1
BUILD
2,ADDRS
BUILO
1,1,8SNC
RTEST
1,COUNT

A BLOCK
2,TEMP2
3,01FF
3,2
3,ADDRS
1,3
3,2,SNC
CHKER
2.8C20
2,1,SNC
COUNT
2,1,82¢C
1+1,SNC
BUILD

2,2A0DRS

ADDRS
COUNT
STORE
0,0,82R

BLOCK

sRESET

sREAD THE SWITCH REGISTER
JAND SAVE IT FOR GTCHR
JSTART BOTH READERS

JGET A BYTE

sAND TEST FOR NUL

sYES, KEEP READING

70K, GET NEXT BYTE

SAND FORM COUNT. AC2:=# OF wORDS

JSET CHECKSUM, ACO:=CHECKSUM TILL 'NOwW
$SET COUNTER

+GET ADDRESS

sADD IN THE CHECKSUM FROM TAPE
sTEST .BLOCK TYPE

¢NOT A DATABLOCK

sSTORE WORD COUNT

sLAST STA IN TEMP2 WAS JSR RETURN

JADDR & CELLS AFTER PROGRAM START:
sAC2:=FIRST ADDR IN LOADER

¢ADDR IN WHICH TO STORE

JADD NEG wC TO CHECK SPACE

sFOR WHOLE BLOCK

sNOs HALT THE LOADER

¢IF WC > 20 (OCTAL, NEG)

s1T IS A REPEAT BLOCK

JWHERE WC IS ONE LESS TmAN COUNT

J1F REPEAT BLOCK SKIP NEXT TO READ DATA
SDON'T READ IN NEwW DATA IF REPEAT BLOCK

+NEXT ADDR

sTEST COUNT

+MORE DATA

FTEST CHECKSUM

SERROR IN CHECKSUM, ACO=mvALUE
s0K,GET NEXT BLOCK

JREPEAT BLOCKS HAVE WD>20

7BOOTSTRAP LOADER TS FOR PTR: ENTER AT BSTRP

GET: SUBO
SKPDN
JMP
DI1A
NIOS
ADOL
ADDL
ADD
JMP
JMP
BSTRP: NIOS
JSeR
STA
JSR
0
0
ADDRS: O
BEND: JMP

1,1
12
=1
0,12
12
1,1
1,1
0,1,SNC
GET+1
0,3
12
GET
10."2
GET

START

$10 FOR TTI

s10 FOR TT11
710 FOR TTI

s10 FOR TTI

sFOR BOOTSTRAP

JSTART OF BINARY LOADER



+ 0u2s

01
Ne
03
04
05
06
07
08
ne
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26

01713
01714
01715
01716
01717
01720
01721
01722
01723
01724
01725
01726
01727
01730
01731
01732
01733
01734
01735

01736
01737
01740
01741
01742
01743
01744
01765
01746
01747
01750
01751
01752
01753
01754
01755
01756
01757
01760
01761
01762
017643
01764
01765
01766
01767
01770
01771
01772
01773
01774
017759
01776
Q1777

JMAIN

010000
014000
V04200
054451
030775
020773
035000
051000
025000
146404
000405
055000
113020
151013
000770
024763
132400
050074
002432

0564431
Q44431
030431
052433
030430
052432
030427
052431
052431
006046
006043
024417
152520
146400
006056
006052
006044
001530
006040
001530
0060171
006040
010621
062677
002401
000000
000000
001750
000454
0000S0
000441
000445
001125
001147

DMEMD
EMEND ¢
FMEND e
GMEND:

AMEND:

JMEND:

BMEND:

XSAMS:

RSAMS:
SSAMS:
CXLPT:
CxTTO:
CDIS:

XXLPT:
XXTT0:
XFOIS:
XSDIS:

JFIND THE TOP OF MEMORY (4K SEGMENTS)

JSTORE HIGHEST USEABLE ADDRESS IN ‘
JHMEND, PROTFECTING THE BIN LOADER,

STHE CONTENTS IN MEMORY ARE LEFT UNCHANGED,

4

sCALL JSR GMEND

H RETURN

10000 24K CONSTANT

14000 s6K+1 ADDR

004200 s2K+LOADER CONSTANT
STA 3,RSAMS

LDA C,EMEND SPASS 1 AND 2K SEGMENTS
LDA 0,DMEND

LDA 3,0,2 sSAVE LOC CONTENT
STA 2,0,2 sSTORE INTO UPPER
LDA 1,0,2 sGET IT BACK

sSuB 2+,1,82R

JMP BRMEND

STA 3,0,2 JRESTORE LOC CONTENT
ADD2 0,2

MOovV& 2+,2,SNC SCHECK LAST 64K/32K WITH L=SHIFT
JMP AMEND

Loa 1,FMEND SWENT TOO FAR .
SuB 1,2 ¢PROTECT LOADERS

STA 2,HMEND SSET END MEM

JMP ARSAMS

JROUTINE TO PRINT WHICH STARTADDR SA OF MORE
;IS USED. INPUT: SA IN ACT,

SCALL CSAMS

H RETURN

STA 3,RSAMS

STA 1,SSAMS

LDA 2+CXLPT SSET OUTPUT DEVICE ROUTINES
STA 2,XXLPT 2T0 WwalT FOR ONLINE DEVICES.
LDA 2,CXTTO

STA 2,2XXTTO

LDA 2,CD1S

STA 2,2XFNIS

STA 2,RXSNIS

CDICL

CCRLF

LDA 1,SSAMS

SURZL 2,2 sAC2:=1 .
syuB 2.1 sSUBTRACT 1 FROM JSR ADDR
cooCT

cTOCT ¢PRINT SA

COISP

MSAMS

CMESS

MSAMS SXXXXXX STARTADDR

CRESW sJOUTPUT OF SWITCH SETTINGS OFTEN HERE
CMESS SPRINT CR,LF WITH MESS TO WAIT
MCRLF sFOR DEVICE READY BEFORE IORST
IORST

JMP ARIAMS

0

0

1000, sTIMEQOUT CONSTANTS FOR

300, sOUTPUT DEVICES

40.

XLPTY

XTT70T

FOIST

SOIST .



T 02y

01
02
03
4
05
06
07
08
09
10
11
12
13
14
15
16
17
18
19

02000
02001
02u0e
Q2V03
02004
02605
02ule6
02007
02010
02011
02012
02013
02014
020615
02016
02017
02020
02021
02022
02023
Q2ude
02u2s
02026
oeuav
02030
02031
02032
02033
02034
02035
02036
n2usv
02040
02Ub1
02042
(20463
02044
Q2045
02046
02047
02050
02051
02052
02053
02054
02055
02056
02057
02060
02061
02062
02063
02064
02065
02066
V2067
02070

JMAIN

002000
couve10

0000uvs
000006
000006
000v06
000006
000006
000006

000006-

000006
004400
005000
000006
006000
106400
u00o0é
000006
000006
000006
000006
0000906
00v006
000006
00nuoe&
0u0o00s
00uvo6
goocos
000004
0000ve
000006
000006
000006
000006
117400
020400
021000
121400
022000
122400
123000
023400
024000
1264400
125000
025400
126000
026400
027000
127400
030000
130400
131000
031400
132000
032400
033000
133400
134000

«LOC
«RDX

TABLE:

«TXTE?
<hd<O>
<65<0)>
<6<
<6><0>
<ADCOD
<6><0>
<6><0>
<6><0>
<6><0>
<0><11>
<0><12>
<6><UD>
<0><14>
<0><15>
<6><0>
<6><0>
<6><0>
<6><0>
<6><0>
<6><0>
<6><0>
€<6><0>
<HD<COD>
<A><C0>
<6>3<0>
<AD<0>
<€6><0>
<6><0>
<4><0>
<6><CU>
<6><0>
<6><0>
<0><37>
<0><41>
<0><62>
<0><su3>
<0><44u>
<0><45>
<0><46>
<0><4L7>
<0><S50>
<U><51>
<U><52>
<0><53>
<0><S54>
<)><55>
<0><56>
<0><S7?>
<0><60>
<0><61>
<0><62>
<0><63>
<0><64>
<€0><65>
<0><66>
<0><67>
<0><70>

sTABLE TO Bt CHANGED TO CORRECT PRINTER ALPHABET,

23000
8



* 0030

0eu71
02072
02073
02074
02u75
02076
02qQ77
02100
02101
02102
02103
02104
02105
02106
02107
02110
02111
02112
02113
02114
02115
ue211e
02117
02120
02121
02122
02123
g2124
02125
02126
02127
02130
02131
02132
02133
02134
02135
02136
02137
02140
02141
02142
02143
02144
02145
02146
02147
02150
02151
02152
02153
02154
02155
02156
02157
02160
02161
02162
02163
02164
02165
02166
02167
02170

<MAIN
034400
035000
135400
036000
136400
137000
037400
140000
040400
041000
14641400
042000
142400
143000
0463400
044000
144400
145000
045400
146000
046400
047000
147400
0s0000
150400
151000
051400
152000
052400
053000
153400
154000
054400
055000
155400
056000
156400
157000
057400
006000
040400
041000
141400
042000
142400
143000
043400
044000
144400
145000
045400
146000
046400
047000
14746400
050000
150400
151000
051400
152000
052400
053000
153400
154000

<€0><?71>

<0><72>

<0><73>

<(><C74>

<0><7?75>

<N>C76>

<O><?7>

<0><100>
<0><101>
<0><102>
<0><103>
<U><1046>
<0><105>
<0><106>
<0><C107>
<0><110>
<0><111>
<0><112>
<0><113>
<0><114>
<0><115>
<0><116>
<O><117>
<0><120>
<0><121>
<0><122>
<0><123>
<0><124>
<0><125>
<0><126>
<0U><127>
<0><130>
<0><131>
<0><132>
<€0><133>
<0><134>
<0><135>
<0><136>
<0><137>
<0><14>

<0><101>
<0><102>
<0><103>
<0><104>
<0><105>
<0><106>
<0><107>
<0><110>
<0><111>
<0><112>
<0><113>
<0><114>
<0><115>
<0><116>
<0><117>
<0><120>
<0><121>
€0><122>
<0><123>
<0><124>
<0><125>
<0><126>
<0><127>
<0><130>




T 003

01
02
C3
04
05
04
07

08
09
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29

02171
02172
02173
02174
02175
02176
02177
02200

02201
02202
02203
02204
02205
02206
b2207
02210
02211
vee1e

02221
02222

02223
02224
02225
vaeee
02227

02230
02231
02232
02233
02234
02235
02236
02237
02240
p2261
02242
02243
02244
02245
02246
02247
02250
02251
02252
02253
02254

02255
02256
02257

+MAIN
US4400
055000
140000
121400
156400
004400
QuQ006
000000
000010

002201

002403
006777
002260
006777
002265
006777
010667
006777
011005
ouLe777

002ee21

002314
006777

050114
020124
040524
0446102
000105

0546415
034417
157000
031400
024413
0344611
021000
0461400
1664158
002404
151400
175400
000772
000000
002000
002200
002250
007542
007743
010144
010345

000004
000004
000001

<0><131>
<U><132>
<(><1(0>
<0><4L 3>
<0><135>
<0><11>
<6>3<0>?

«PDX 8

«LOC 220

«LOC 222

MLPTT:

MOPTB:

MOREP:

MOPTR:
MOFID:
MOLAD:
MOGTT:

ALPTT:
ULPTT:
LLPTT:

JSTART ADDR FOR "HELP'" PROGRAMS,

1

SAPTB

JSR Ae=1 sSTART MOVE PRINTER TABLE

SAMEX

JSR Ae=1 JSTART SET TO 64K MODE, MEM SIZ2E ?
SAMNM

JSR Ae=1 SSTART SET TO 32X MQDE, MEM S12E 7
EXMEM

JSR Ae=1 sSTART EXAMINE MEMORY

DPMEM

JSR =1 +sSTART DEPOSIT MEMORY

1

LOADB

JSR d."1 sSTART BINARY LOADER, READ FROM PTR/TTI
«TXT JLPT TABLE! JULPT TABLE"

sROUTINE TO MOVE PRINTER TABLE,
sINPUT: TABLE & IN AC2

JCALL: JSR MOPTB

STA 3,M0PTR ;SAVE RETIRE

LDA 3,M0GTT sADDR OF POINTER

app 2,3 JAC3:=TABLE ENTRY

LDA 2,0,3 JAC2:3ADDR OF TABLE, START
LDA 1,M0LAD JLAST STORE ADDR

LOA 3,M0FID FIRSY STORE ADDR

LDA 0,0.,2

STA 0,0,3 JMOVE CHAR

SUB# 3,1,SNR S;LAST CHAR ?

JMP 8MOPTR FYES,» RETIRE

INC 2.2

INC 3,3 SNEXT CHAR ADDR

JMP MOREP JREPEAT MOVE CHAR

0 JRETURN ADOR

2000 sFIRST STORE ADDR

2200 SLAST STORE ADDR

. JGET TABLE ADDR

PTAB1 JASCII TARLE ADDR

PTAB2 JRC STANDARD 71/78 START .
PTAB3 SRC STANDARD 71/78 START O
PTABL JPL1 TYPE 70 TABLE ADDR

4 JSUGGESTED ANSWER TABLE #

4 SUPPER LIMIT

1 sLOWER LIMIT



t 0U3e

u2269
02261
02262
02263
Uez2es

02265
02266
02267
02270
02271
02272
02273

02274
02275
02276
0eere
02300
02301
02302
02303
02304
02305
02306
02307
02310
02311
02312
02313

02314
02315
02314
02317
02320
02321
02322
02323
02324
02325
02326
02327
02330
02331
02332
02333
02334
02335
02336
02337

MaIN

165000
006072
004456
000411
151013

165000
006072
024406
066423
062677
000402
151113

006616
004k044
001501
006040
0015061
020074
026407
107000
006056
006052
006047
002401
013620
001376
001716
001730

165000
006072
024755
046774
062677
006771
026767
147000
036412
137400
032411
021000
041400
166415
001400
151400
175400
000772
004375
001547

SAMEX:

MCMEX:

SAMNM:

MCMNM:

SAMMS:

SAMCO:
IMEND:
MIMEX:

LOADB:

LOADR:

LOADF:
LOADA:

JPROGRAMS TO SET MAX MEMORY LOCATION, THEY WILL SET
sMax MEM LOC IN HMEND BOTH FOR 32Kk AND 64K MAX MOQDE,
JBUT 64K MAX (MEMORY EXTENSION) MODE WILL BE RESET
FAFTER EACH IORST, THEREFORE IF THE PROGRAMS SHOULD
JUSE THIS MODE IT SHOULD BE MADE TO CHECK HMMEND TO SEE
SIF IT IS BIGGER THAN 32K, IF SO YOU SHOULD FIRE THE
JDICP 0,1 COMMAND BEFORE USING MEMORY LOC BEYOND 32K,

sPROGRAM TO SET MAX MEM LOC TO 64k WORDS MODE.

MOV 3,1 ‘

CSAamMS ¢START ADDR MESSAGE

JSR TMEND STRY TO SET MEM EXT FLAG (RC3603 ONLY)
JMP SAMMS

mMove 2,2,SNC

JPROGRAM TO SET MAX MEM LOC TO 32K WORDS MODE.

MoV 3,1

CsSamMS sSTART ADOR MESSAGE

LDA 1,MCMNM

STA 1,aMIMEX

IORSY JRESET MEM EXT FLAG (RC3603 ONLY)

Jmp SAMMS .

MOVL# 2+,2,SNC

JSR AIMEND JACZ2=HMEND=XX7600

CDISP

MLLoC

CMESS

MLLOC $<15><12> L AST LOC, xX7777
LDA O,HMEND

LDA 1,2SAMCO ;AC1:=177

ApD 0,1

cooCT

CT0CT

CDATT

JMP e+l sPROGRAM FINISKED

SWISA sRESTART MAIN PROGRAM,
BINLA

GMEND

JMEND

JROUTINE RESTORE BINARY LOADER AND

SSTART LOADING PTR/TTI, DEPENDING ON SWITCH O, .
MOV 3,1

CSAMS sSTARY ADDR MESSAGE

LDA 1,MCMNM

STA 1,3MIMEX SMAX 32K MODE

IORST JRESET MEM EXT FLAG

JSR DIMEND JAC2=HMEND=DOX7600

LDA 1,9SAMCO ;AC1:3177

ADD 2.1 SLAST LOC = Ox7777

LOoA 3,3L0ADF ZFIRST ADOR LOADER

AND 1,3 sIN THIS MEM

LDa 2,3LOADA ADDR OF BIN DATA

LDA 0,0,2

STA 0,0.3 sMOVE DATA

sSuB# 3,1oSNR SLAST DATA ?

JMP 0,3 sYES, START BINARY LOADER
INC 2,2

INC 3,3 SNEXT DATA ADDR

JMP LOADR

BINFI JFIRST ADDR BIN LOADER (32K)

BINAD 3ADDR POINTER TO BIN DATA .




t 0033

01
02
03
04
05
06
07
08
09
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29

02340
02341
02542
02343
023464
ues4s
02346
02367
02350
02351
02352
02353
02354
02355
02356
02357
02360
02361
02362
V2363
02364
02365
02366
02367
02370
02371
02372
023573
0e3ve
02375
02376
02377
02400
02401
02402

02403
02404
02405
02406
02407
02410
02411
Q2612
02413
02414
024158
024616
02417
02420
02421
02422
g24L23
02424
02425
02426

eMAIN

054439
062677
062701
030433
034433
021000
040432
051000
025400
0464430
055400
021400
116414
000411
025000
132415
000406
020417
041000
024710
066727
002410
020412
041000
024411
045400
030672
0s2720
002401
000000
002402
102402
000000
000000
000000

165000
006072
006071
002223
002223
002255
006053
006057
006105
000402
000770
030075
024637
020637
132033
142032
000762
004604
002401
010620

TMEND:

UMEND ¢

RMEND ¢
OMEND:
PMEND ¢
QMEND s
SwEND:
VMEND:

SAPTB:

RLPTT:

sTAPE 34

«EO0T

SROUTINE TO CHECK FOR MORE THAN 32K WORDS MEMORY,
s (MEMORY EXTEND

STA
IORST
DICP
LDA
LDA
LOA
STA
STA
LDA
STA
STA
LDA
SuB#
JMP
LDA
SUB#
JMP
LDA
STA
LDA
STA
JMP
Loa
STA
LDA
STA
LDA
STA
JMp
0]
VMEND
AVMEND
0

0

0

3,RMEND

0,1
2,0MEND
3,PMEND
0,0,2
0,GmEND
2,0,2
1,0,3
1+,SMEND
3,0,3
0,0,3
0,3,82®
UMEND
1,0,2
1,2,8NR
UMEND
0,QMEND
0,0,2
1,MCMNM

1,AMIMEX

ARMEND
0,QMEND
0’0'2
1+SMEND
1’0!3
2oMCMEX

2,MIMEX

ARMEND

+PROGRAM TO0 GET

MOV
CSAMS
CQUES
MLPTT
MLPTT
ALPTYT
CTDEC
CODEC
CGTOC
JMP
JMP
LOA
LDA
LDA
ADCZ#
ADCZ#
JMP
JSR
Jmp
SWISA

3,1

«+2
RLPTT
2,0IGIN
1,ULPTT
O,LLPTTY
10,2,SNC
2,0,82¢C
RLPTT
MOPTH
De+1

OPTION),

JRESET MENM EXT FLAG

JTRY TO SET MEM EXT FLAG (RC3603 ONLY),
JDON'T USE SKPON 1 TO CHECK FLAG

JAS NOT IMPLEMENTED IN ALL CPU'S

JSAVE LOWER LOC CONTENT

+STORE LOWER ADDR
¢SAVE UPPER LOC CONTENT

sSTORE UPPER ADDR
JGET IT BACK

JNOT MORE THAN 32K BUT MEM EXT OPTION
sMORE THAN 32k OR NOT MEM EXT OPTION
sUPPER STORED IN LOWER (15 BIT ADOR) 7
+NO, MEM EXT OPTION

FYES, NOT MEM EXT OPTION, MAX 32K
sRESTORE LOWER LOC CONTENT

FSET 32Kk Mmax

JEXIT
/RESTORE LOWER LOC CONTENT

JRESTORE UPPER LOC CONTENT
sSET 64K Max

JEXIT

sRETURN ADDR

sLOWER ADDR

FUPPER ADOR 16 BIT, NOT INDIRECT
sSAVE LOWER CONTENT

sSAVE UPPER CONTENT

swORK CELL LOwWER ADDR

NEw PRINTER TABLE,

7START ADDR MESSAGE
sLPT TABLE

sSUGGESTED ANSWER

sREAD ANSWER
/SUGGESTED ACCEPTED
sERROR RETURN
sANSWER INPUT'ED
sUPPER LIMIT

sLOWER LIMIT

sACO=cAC2=2<ACT ?

sOUTSIDE LIMITS

JINPUT ACCEPTED, MOVE TABLE
sPROGRAM FINISHED

sRESTART MAIN PROGRAM



0V3s

02427
02630
P63
02432
U24is3
02434
G2a 35
02436
02437
02440
0244
02442
02443
02444
02445
02446
Q2447
02450
U2as1
D2uS2
02453
02654
02455

Q2456
02457
0246y
02661
Q2462
02463
02464
Q2465
02466
Q2467
02470
02471
Uese72
02473
02474
Q2475
C26?6
02477
02500
02501

02502
02503
02504
02505
02506
02507
02510
02511
02512
02513
02514
02515
02516
02517
02520
02521
02522
02523
02524

eMAIN

054146

V06043 RPTTYS

006040
004107
024161
044075
006053
006040
004163
006040
004161
006105
000402
000764
020075
101212
000761
024163
030164
122033
112032
000754
060162

0066463
006040
00&114
024171
044075
006053
006040
004163
006040
004161
006105
000402
0Np764
020075
0246173
030174
122033
112032
000?56
040172

006043
006040
003732
024165
044075
006054
006040
004163
006040
004161
006104
000402
000764
020075
024167
03u170
122033
112032
000756

WQUES:

RPBIT:

RPCPUS

sTAPE 38

STA
CCRLF
CMESS
TXTTY
LDA
STA
CTOEC
CHMESS
TXGUE
CMESS
Tx28P
CGTOC
JMP
JMP
LDA
MOVR#
JMP
LOA
LDA
ADCZ#
ADCZ#
JMmP
STA

CCRLF
CMESS
TxBIT
LDA
STA
CTDEC
CMESS
TXQUE
CMESS
Tx2SP
€C6T0C
JMP
JMP
LDA
LDA
LDA
ADCzZw®
ADCZ#
JMP
STA

CCRLF
CMESS
TxCPU
LDA
STA
crzoC
CMESS
TXQUE
CMESS
TX2SP
CGTOK
Jmp
JMP
LODA
LDA
Loa
ADCZ#
ADCZ#
JMmp

3,RPASS

1,TTYSG
1,DIGIM

o*2
RPTTY
Q,DIGIN
0,0,82¢C
RPTTY
1,TTYUL
2,TTYLL
1,0,8NC
0,2,82¢C
RPTTY
N0,TTYSA

1,61TNG
1,DIGIN

.t
RPEBIT
0,DIGIN
1,BITUL
2,8B1TLL
1,0,SNC
0,2,82¢C
RPBIT
0,BITNA

1,CPUTQ
1,D1IGIN

o+l
RPCPU
0,DIGIN
1,CPUUL
2,CPULL
1,0,SNC
0,2,82C
RPCPU

sTTY SPEED

JSTORE SUGGESTED ANSWER

#?

/2 SPACE

JREAD ANSWER
JSUGGESTED ACCEPTED
FERKOR RETURN
JANSWER INPUT'ED
SEVEN ?

sNO

JAC2=<CACO=<ACT ?
sOUTSIDE LIMITS
JINPUT ACCEPTED

sNUMBER OF BITS

JSTORE SUGGESTED ANSWER

s ?

s2 SPACE

SREAD ANSWER
PSUGGESTED ACCEPTED
JERROR RETURN
JANSWER INPUT'ED

sAC2=<AC0=<ACT ?
SOUTSIDE LIMITS
JINPUT ACCEPTED

sCPU TYPE

sSTORE SUGGESTED ANSWER

i

52 SPACE

JREAD ANSWER
+SUGGESTED ACCEPTED
sERROR RETURN
SANSWER INPUT'ED

sAC2m<ACO=<ACT ?
sOUTSIDE LIMITS



+ 0035

01
02
03
04
0s
26
N7y
08
09
10
11
12
13
14
15
14
17
18
19

02%25
02526
02527
02530
02531
02532
02533
02534
02535
025346
02537
02540
02561
02542
02543
02544
02545
02546
02547
02550
02551
02552
02553
0255«
02555
02556
02557
02560
02561
02562
02563
02564
02565
02566
02567
02570
02571
02s7e
02573
0es74
02575
02576
02577
02600
02601
02602
02603
02604
02605
02606
02607
02610
02611
02612
020613
02614
02615
02616
02617
02620
02621
02622
02623

JHAIN

630203
113000
V25367
125015
0nn7s1
044155
030220
113000
025367
044156
030235
113000
025367
064153
03u2se
113000
025367
044154
030267
113000
025367
WeL3ng
0Va0166
042305
024172
030140
006066
030137
006066
030162
006070
044175
024201
030175
006067
130400
050176
131120
024175
006066
030133
006070
044177
024311
030162
006067
102520
106400
030162
006066
030177
006066
030312
006070
032305
(34313
156415
024177
044200
024153
030176
150000
006066

LDA
&DD
LOA
mQovse
JMP
STA
LDA
ADD
LDA
STA
LDA
ADD
LOA
STA
Loa
ADD
LDA
STA
LDA
ADD
LOA
STA
STA
STA
LDA
LDA
MULTI
LoA
MULTI
LDA
VIVID
STA
LDA
LDA
DIVIS
NEG
STA
MovZL
LDA
MULTI
LDA
DIVID
STA
LDA
LDA
OIVIS
SUBZL
SUB
LOA
MULTI
LDA
MULTI
LDA
DIVID
LDA
LDA
suB#
LDA
STA
LDA
LDA
com
MULTI

2,TBLCN
0,2
1,=11,2
1+1,SNR
RPCPU
1,COMPN
2,TBLCS
0,2
1,-11,2
1,C0MPS
2,TBLCI
0,2
1,=11,2
1,C0MPI
2,TBLCC
0,2
1,=11,2
1,C0MPC
2,T8LCY
0,2
1)-11'2
1,CTIMP
N,CPUTA
0,2ICPN
1,BITNA
2,01000

22,0500
2,TTYSA

1,HCHSP
1,038k
CoHCHSP

1,2
2, NOCHA
1,2
1,HCHSP

2,010

1,SPFaK
1+TSTRP
e,TTYSA

0,0
0,1
2,TTYSA

2,SPFAK
2,CSTRP

2,91CPN
3,TTTYP
2+,3,SNR
1,SPFAK
1,8PFCO
1,COMPI
2,NOCHA
2.2

sTARBEL POINTER
sACuUs CPU TYPE &
JNORMAL COMPENSATE CONST

sCPU NOT KNOWN

+sTABEL POINTER

sSKIP COMPENSATE CONST

cTABEL POINTER

sINTR COMPENSATE CONST

+TABEL POINTER

JCOUNT START COMPENSATE CONST
sTABEL POINTER

POINTER TO CORRECT TIMES

s INPUT ACCEPTED

i# OF BITS/CHAR

/8 OF BITS = 500000
sBAUD SPEED

sAC1= #® OF USEC/0,5 CHAR

sAC1= # OF CHAR TO SEND
sAC2= =8 OF CHAR TO SEND

sAC2= £ OF CHAR TO SEND *» 2
¢8 OF USEC/0,5 CHAR
sAC2 wAS # QOF CHAR TO SEND » 2

sFAKTOR FORP 1 CHAR TIME % # OF CHAR
sNOT EXACTLY 100 MSEC AS BY RTC,
sCALCULATE THE # IN SPEED STRAP
s(SPEED=39400/N+1), #=N+1

sACO=1

sSUBTRACT THE DIVI ROUND UP

sBAUD SPEED

JACT1BSTRAP # % BAUD = ABOUT 9600
s100 MSEC RTC/TTY SPEED FAKTOR

SFOR #CHAR w» THEORY CHAR SPEED
SJCORRECT mMAX BAUD VALUE FOR TTC 705
sAC1=2CORRECTED SPFAK

+ACTUAL CPU #

SNOVA 1200 #, WITH CORRECT TTy xTaL.

JUSE SPFAK IF NOVA 1200

JELSE USE CORRECTED SPFAK FOR TTYC 705
sINTR CODE COMPENSATION

J=#t OF CHAR TO SEND

s8 OF CHAR = 1

SCOMPI % & OF CHAR=1



+ 0034

01
Q2
03
s
0s
054
07

08

09
10
11
12
13
14
15
16
17

02624
02625
02626
02627

V2630
02631
02632
02633
02634
02635
02636
02637
02640
02641
N2e642
02643
02644
02645
02646
Neexs?
v2eso
02651
02652
02653
02654
02655
02656
02657
02660
02661
02662
02663
Q2664
02665
02666
N2667
024670
02671
02672
02673
02674
02675
02676

neery
027060
02701
02702

02703

TMAIN

030154
147000
044160
U02146

TXHEAD:
L7141
052123
052522
052103
(67511
V2N116
US6105S
061505
052125
067511
020116
044524
042515
020123
067111
047040
047101
051517
0415058
067117
051504
005015

LbA
400
STA
JMP

«TXT !INSTRUCTION EXECUTION TIMES IN NANOSECONDSK15><12>

042522 REFERENCE:<11>

042506
042527
041516
035105
020011
051040
041524
020011
052040
054524
020011
042440
050130
041505
042524
000104

165000 XANSW:
006072
034402
001401

002705 RENOG:

MoV
CSAMS
LDA
JMP

XTEST+1

2,COMPC ;COUNT START CODE COMPENSATION
2,1 JINTR + START CODE COMPENSATION .

1,COMPR
ARPASS

RTC<11> TTY<11> EXPECTED!

3,1 sPRINT START ADDR
3,RENOQ
1,3 JRESTART, NO QUESTIONS, LAST ANSWERS

SRESTART NO QUESTION, ASM VALUE TO POINT FOR
SJMAX # OF QUES IN CASE OF START BEFORE ANY QUES

51S ANSWERED,» DON'T FORGET HOW USED:

JMP 1,RENOG



T 0037

02v04
02705
02706
02707
02710
02711
02712
02713
02714
02715
02716
gerave
gereo
02721
pevee

02723

02724

02725
02726
02727
02730
02731
02732
02733
02734
02735
02736
02737
02740
02741
02742
02743
02744
02745
p2v46

02747
02750
02751
02752
02753
02754
02755
02756
02757
02760
02761
02762
02763
02764
02765
02766
02767
02770
0er71
02772
02773
02774
02775
02776
02777
03000
03001
03002

«MAIN

165000
006072
006307
004401
054773
102000
040114
040115
102400
040152
020150
040147
004427
004525
004461
000776
000774

165000
006072
006307
004401
054752
020142
006041
102400
040114
040115
020151
040147
004406
004504
004457
000776
002401
010620

054110
063511
00Q777?
062677
152520
071014
060114
004454
060114
004452
040121
060214
060177
126000
152400
071011
060111
004442
024176
071011
060111
060177
004435
040123
024160
107000
044122
002110

XTEST:

NCALO:
NTESO:

XLIST:

NCaL1:
NTES1:

BEGIN:

MOV
CSAMS
JSR
JSR
STA
ADC
STA
STA
SuUB
STA
LDA
STA
JSR
JSR
JSR
JMP
JMP

MOV
CSAMS
JSR
JSR
STA
LDA
CCHAR
suB
STA
STA
LDA
STA
JSR
JSR
JSR
JMP
JMp
SWISA

STA
SKPB8Z
JMP
IORST
suBzL
DOA
NIOS
JSR
NIOS
JSR
STA
NIOC
INTEN
ADC
SuB
DOA
NIOS
JSR
LOA
00A
NIOS
INTEN
JSR
STA
LDA
ADD
STA
JMP

3,1

AYQUES
«*1
3,RENOQ
0,0

O, FSWIT
0,PSWIT
0,0
0,PASSN
0,PASSY
0,PASSC
BEGIN
BEGZ
PASSA
NTESO
NCALO

3,1

dYQUES
ot
3,RENCG
O,CHIG

0,0
O0,FSWIT
Q,PSWIT
0,PASS2
0,PASSC
BEGIN
REG2
PASSB
NTES1
Q.+1

3,RTEST
X170
=1

2,2
2sXRTC
XRTC
TIMER
XRTC
TIMER
0,CALIR
XRTC

101

2.2
2,XTTO
XTTO
TIMER
1,NOCHA
2,XTTO
XTT0

TIMER
0,CALIC
1,COMPR
0,1
1,CALIT
ARTEST

sSTART OF TESTPROGRAM
SJPRINT START ADDR
JQUESTIONS

sNO QUESTION RESTART ADDR

JACO:=1?77777
JFIRST ERROR FLAG
SDON'T PRINT FLAG
sACU=0

sPASS NUMBER

sNUMBER OF RUNS
SCALIBRATE WITH RTC/TTO
JTEST INSTR TIMES

410 PASS FINISHED

SSTART OF PRINTPROGRAM
sPRINT START ADDR
sQUESTIONS

JNO QUESTION RESTART ADDR

JFF ON LPT

sACQO:=0

sNOT FIRST ERROR FLAG
sPRINT FLAG

sNUMBER OF RUNS
SJCALIBRATE WITK RTC/TTO
sPRINT INSTR TIMES

42 PASS FINISHED
SRESTART MAIN PROGRAM

sNEW CALIBRATION

JWAIT FOR TYO TO FINISH QUESTION
SCLEAR INTR AND RTC
JAC2:=1 RTC 100 MSEC

sSYNCHRONIZE

sCALIBRATE ON
2100 mMs CLOCK,
sCLEAR INTR

$AC132=1, =4 OF CHARS TO SEND
sAC2:20 TTO NUL CHAR
SBUFFER AFTER TRANSMIT=ALL STARTBITS=1

sSYNCHRONIZE

s=# OF CWARS TO SEND
$AC2 STILL NUL CHAR
JCLEAR INTR AND START

JCALIBRATE ON TTO CLOCK
JRETURN HERE FROM INTERRUPT SERVICE
SINTR + START CODE COMPENSATION

SCALIC COMPENSATED



*+ 0038

01
02
03
N4
05
04
07
08
09
10
1

03003
03004
03005
03006
03007
03010

03011

03012
03013
03014
03015
03016
03017
03020
03021

03022
03023
03024
03025
Q3ves
03027
03030
03031

03032
03033
03034
03u3s
03034

03037
03040
03041
03042
03043
03044
03045

03046
03047
03050
03051
03052
03053
03054
03055
03056
03057
03060
03061
03062
03063
03064
03065

+MAIN

054146
014147
002146
010146
020150
040147
006043
006040
006161
010152
024152
004053
006040
004075
002146

054146
006043
014147
002146
010146
020142
006041
002146

102000
101400
063614
000776
001400

054146
006043
006043
006040
002630
006043
002146

054110
020115
101004
000402
004765
020126
040024
022024
101005
002110
030127
034130
041000
151400
156404
000774

PASSA:

PASSB:

TIMER:

PHEAD:

BEG2:

BEG1:

BEG:

STA
Ds2Z
Jmp
182
LhA
STA
CCRLF
CMESS
Tx2sP
Is2z
LDA
CT0EC
CMESS
TXxPSM
JMP

STA
CCRLF
0sz
JmP
182
LDA
CCHAR
JMP

ADC
INC
SKPDN
JMP
Jmp

STA
CCRLF
CCRLF
CMESS
TXHEAD
CCRLF
JMP

STA
LoA
MoV
JMP
JSR
LDA
STA
LDA
MOV
JMP
LDa
LDA
STA
INC
SuUB
JMP

3,RPASS
PASSC
ARPASS
RPASS
0,PASS
0,PASSC

PASSN
1,PASSN

DRPASS
3,RPASS

PASSC
SRPASS
RPASS
0,CH14

ARPASS

0,0
0.0
XRTC
--2
0,3

3,RPASS

aRPASS

J,RTEST
0,PSWIT
0,0,SZR
BEG1
PHEAD
0,C1TAB
O0,IDX4
0,310Xx4
0,0,SNR

‘ARTEST

2,IBUFF
3,FBUFF
0,0,2
2.2
2+,3,S2R
e™b

#PASS COUNT DOWN

+SETUP A NEW 10 PASSES

¢2 SPACE
sCOUNT PASS NO

sePASS OF 10 RUNS<15><12>

#PASS COUNT DOWN

¢+FF ON LPT

/RECORD THE TIME TO FINISH

sIF TIMING ON TTO
FWAIT HERE TO LAST INTR

sA NEW PASS WITH SAME CALIBRATION

JOON'T PRINT HEADER

FINITIALIZE INSTR
70 BE TIMED.

sEND OF TABLE ?
+YES, RETURN

SFILL A 1k BUFFER
sWITH INSTRUCTIONS.




T 0039

01
0
03
04
a5
06
07
ng
09
10
11
12
13
14
15
16
1?7
18
19
20
21
22
23
24
25
26
27
28

03066
03C67
V3070
V3u71
03ure
03u?s
03074
0307%
03076
03y?e7
03100
03101
03102
03103
03104
031058
03106
03107
03110
03111
03112
03113

03114
03115
03116
03117
03120
03121
03122
03123
03124
03125
03126
03127
03130
03131
03132
G3133
03134
03135
03136
03137
03140
03141
03142
03143
03144
03145
03146
03147
03150
03151
03152
03153
03154
03155

03156
03157
03160
03161
03162
03163
03164
03165

«MAIN

176400
uUSe144
036131
054025
030132
050030
034024
021431
024134
101014
024135
0646202
024155
101014
024156
(064157
060114
004723

INITY:

102400 .

034127
060114
C01400

176400
054144
034131
054025
034132
054030
034024
0216431
024136
101014
024135
064202
024155
101014
024156
044157
063511
000777
060211
060217
060214
060177
126000
152400
071011
060111
004664
102400
024176
034127
071011
060111
060177
001400

054145
034024
030540
156400
030304
157000
031400
002145

INIT2:

GCOTI:

suB
$TA
LDA
STA
LDA
STA
LDA
LDA
LDA
MOV #
LDA
STA
LDA
MOv#
LDA
STA
NIOS
JSK
SuUB
LDA
NIOS
JMP

susB
STA
LDA
STA
LDA
STA
LDA
LDA
LDA
MOVSE
LDA
STA
LDA
MOVa
LDA
STA
SKPBZ
JMP
NIOC
NIO(C
NIOC
INTEN
ApC
suB
D0oA
NIOS
JSR
SuB
LDA
LoA
DOA
NIOS
INTEN
JMP

STA
LDA
LDA
sus
LDA
490
LDA
JmP

3,3 JINIT ISZ, DSZ START IN 0 (10000 TIMES)
3,CwORK ;INIT FOR A TEST, AC3=0, STOP 3 CHAIN

3,ADINC

3,10X5 JINCREMENT 4000 TIMES IS POSSIBLE
2,ADDEC

2,0DX0 JDECREMENT 4000 TIMES IS POSSIBLE
3,104 2CC(3) POINTER TO INSTR UNDER TEST
C,ISKPT=1TABL,3 ,SKIP FLAG

1+N10

0,0,SZR ZTHE INSTR WILL SKIP ?

1,N20 ¢YES, DOUBLE &% OF BUFFER RUNS
1,TEND 2% OF EXECUTIONS OF BUFFER
1,C0MPN SCOMPENSATE CONST FOR ADM CODE
0,0,S2R JTHE INSTR wILL SKIP 7

1,COMPS JYES, MORt ADM CODE AFTER BUFF
1,COMPA 2ACTUAL COMP FOR aDM CODE.,

XRTC

TIMER SSYNCHRONTIZE

0,0 +sACO:=0

3,1IBUFF

XRTC sENABLE RTC

6,3 ¢EXIT TO BUFFER

3,3 SSEE INITT FOR COMMENTS
3,CwWORK

3,ADINC

3,10x5

3,A0DEC

3,00X0

3,1D0x4

0,ISKPT=1ITABL,3

1.N10

0,0,82R

1,N20

1,TENO

1,COMPN

0,0,SZR

1,COMPS

1,COMPA ZONLY MERE IF RTC NOT USED.
XTT0

=1 JWAIT FOR TTO TO FINISH LAST INSTR
XTTO

XLPT SsCLEAR INTR

XRTC

1.1 sAC1:2=1, =# OF CHARS TO SEND
2,2 sAC2:=0 2TTO NUL CHAR

2,XTTO

XTTO

TIMER SSYNCHRONIZE

0,0 sAC0:=0

1,NOCHA ;=8% OF CHARS TO SEND

3,IBUFF

2,XTTO 7LOAD NUL CHAR FOR START/STOP BITS
XTT0

0,3 sEXIT TO BUFFER

3,RCOTI ZROUTINE TO GEYT CORRECT TIME
3,104 2AC3=POINTER TO INSTR UNDER TEST
2,ITABE

2,3 JAC3I=INSTR # IN TABLE

‘2oCTIMP 2TABLE START FOR THIS CPU

2,3 i+ # THIS INSTR
2,0,3 ;AC2=CORRECT TIME
ARCOTI FRETURN



t 0040

03166
03167
03170
03171
03172
03173
03174
03175
03176
03177
03200

03201
03202
03203
03204
03205
03206
03207
03210
03211
03212
03213
03214
03215
03216
03217
03220

03221
03222
0323
03224
03225
03226
03227
03230
03231
03232

03233
03234
03235
03236
03237
03240
03241
03242
03243
03244
03245
03246
03247
03250
03251
03252
03253
03254
03255
03256

JMATN

N0sb44
063614
000431
024121
10A400
020157
106400
030141
006066
030121
006070

044124
004754
024111
006066
030134
006070
Qses112
0N&746
024124
132423
150400
020112
112443
102400
040113
000674

024160
123000
024122
106400
020157
106400
030200
006066
030122
006070

066125
004722
132423
150400
020112
112440
030113
151015
000406
030115
151016
000607
151012
000407
030114
151015
000404
152400
050114
006310

TINSR:

RLOOK:

TINST:

TLOOK:

PERRO:

JSR
SKPDN
JMP
LpA
sus
LDA
suB
LDA
MULTI
LDOA
OIVID

STA
JSR
LDA
MULTI
Loa
DIVID
STA
JSR
LDA
susz
NEG
Loa
SUBO
sus
§$TA
Jmpe

Lpa
ADD
LDA
suB
LDA
SuUB
LDA
MULTI
LDA
DIVID

STA
JSR
Subz
NEG
LOA
SUBO
LOA
MOVe
JMP
LOA

Move .

JMP
MOovV#
JMP
LDA
MOV #
JMP
sus
STA
JSR

TIMER
XRTC
TINST
1,CALIR
0,1
0,COMPA
0,1
2,010k

2sCALIR

1,TIMQT
GCOTI
1,1TTOL

2,0100

1,ITNSE
GCOTI
1, TIMRT
1,2,8SinC
2.2
0,ITNSE
0,2,SNC
0,0
0,ESWIT
INITZ

1,COMPR
1,0
1,CALIT
0,1
0,COMPA
0,1
2+,SPFCO

2,CALIT

1,TIMTT
GCOTI
1,2,8NC
2.2
0,ITNSE
0,2
CrESWIT
2,2+SNR
PERRO
2.,PSWIT
2,2,5€2
BEG
2,2,82C
PINST
2,FSWIT
2+,2,SNR
PINST
2,2
2,FSWI1T
QIHEAD

STIME RTC FOR REST TIME

sTTO OR RTC ?

170 o
FACO=REST TIME

sCC1)=10K INSTR AND ADM CODE TIME

sADM CODE COMPENSATION
sAC1=10K INSTR TIME

sC(1)=TIME PER INSTR
¢IN NANO SECONDS

saC1=ACTUAL TIME
sAC2=CORRECT TIME
JTOLERANCE IN X

sTOLERANCE IN NSEC

sAC2=CORRECT TIME

sACI=ACTUAL TIME

sTHEQRY = ACTUAL

sAC2= + DIFFERENCE .
JACOs XX NANO SECONDS

¢CARRY 8 0 MEANS ERROR

sACU:=0 FPRINT LINE

sERROR FLAG

sTEST WITH TTO TOO

JACU=REST TIME, AC13COMPENSATION
JACO=CORRECTED REST TIME
sACI1=CORRECTED CALIR

sACT1=10K INSTR AND ADM CODE TIME
+ADM CODE COMPENSATION

sAC1=10K INSTR TIME

$10000 FAKTOR COMP FOR # OF CHAR

7ACI1sTIME PER INSTR
#IN NANO SECONDS

|
JCC1)=ACTUAL TIME

JAC2=CORRECT TIME

JTHEORY=ACTUAL

$C(2)m+DIFFERENCE

5CC0)=XX NANO SECONDS ‘
JCARRY = 0 MEANS ERROR

JERROR FLAG FROM RTC PART

JERROR ?

JYES

30 FOR PRINT IN LIST PROG

sERROR ?

#NO, BUT LIST

sYES

sFIRST ERROR ?

#NO

sAC2:=0

#NOT FIRST ERROR FLAG
sPRINT HEADER



T 0041 MAIN

01

02 03257 034024 PINST: LDA 3,1DX4 AC3=POINTER TO INSTR UNDER TEST
N3 03260 035461 LoA 3,IMEST=ITARL,3

04 03261 054403 STA 3,43

05 03262 006043 CCRLF

06 03263 006040 CMESS JMESSAGE ABOUT

07 03264 000000 n JINSTRUCTION TIMED,.

08 03265 024124 LDA 1,TIMRT

09 03266 QU6053 CTOEC JPRINT THE TIME FOR RTC

10 03267 024125 LDA 1,TIMTT

11 03270 QUK053 CTDEC JPRINT THE TIME FOR TTO

12 03271 0346024 LDA 3,1DX4 sAC3=POINTER TQ INSTR UNDER TEST
13 03272 030426 LDA 2,1TARE

14 03273 156400 SuR 2,3 SINSTR # IN TABLE

15 03274 030304 LDA 2,CTIMP TARLE START FOR THIS CPU

16 03275 157000 ADD 2,3 s+B

17 03276 025400 LDA 1,0,3 JAC1SCORRECT TIME

18 03277 006053 CTDEC JPRINT THE CORRECT TIME,

19 03300 002306 JMP AIBEG

20

21 JINTERRUPT SFRVICE ROUTINE, ONLY USED FOR TTO AND POWER,
22

23 03301 063777 SERINT: SKPDZ CPU SPOWER INTR, ?

24 03302 000407 JMP POWIN JYES

25 03303 125405 INC 1,1,SNR JAC1:= =# OF CHARS STILL TO SEND
26 U33%04 000411 JMP DEVIN JLAST CHAR SENT.

27 03305 071011 DOA 2,XTTO 4sAC2 STILL NUL CHAR

28 03306 060111 NIOS XTTO JSTART NEXT CHAR, CLEAR DONE
29 03307 060177 INTEN SENABLE INTERRUPT

30 03310 002000 JMP au JINTERRUPT RETURN

31 03311 020076 POWIN: LDA D,POWZE SSET RESTART ADOR TO CELL ZERO
32 03312 040060 STA 0,0 JFOR POWER RESTART MONITOR

33 03313 063077 HALT SPOWER INTERRUPT

34 03314 000777 JMP =1 JDON'T PROCEED

35 03315 024076 DEVIN: LDA 1,POWZE SSET RESTART ADOR TO CELL ZERO
36 03316 044000 STA 1,0 JFOR POWER RESTART WITHOUT INTR.
37 03317 001400 JMP 0,3 JRETURN AS FROM TIMER

38

39 033520 003321 ITABE: L+1 JPOINTER TO TABLE

40 03321 101000 ITABL: MOV 0,0 JINSTR TO BE TIMED

41 03322 101100 MOVL 0,0

42 03323 101300 MOVS 0,0

43 03324 103000 ADD 0,0

44 03325 103400 AND 0.0

45 03326 020144 LDA 0,CWORK

46 03327 040144 STA 0,CwORK

47 03330 010144 182 CWORK

48 03331 014144 DS CWORK

49 03332 000401 JmpP e+l

50 03333 004401 JSR ot

51 03334 022144 LDA 0,3CWORK

52 03335 022025 LDA 0,2I0x5

$3 03336 022030 LDA 0,3AD00X0

S4 03337 022143 LDA 0,8WOPNT

55 03340 060000 NIO 4]

S6 03341 060100 NIOS 0

57 03342 060400 DIA 0,0

58 03343 061000 DOA 0,0

$9 03344 061477 INTA 0

A0 03345 063400 SKPBN 0

61 03346 063500 SKPB2Z 0

62 03347 101004 MOV 0,0,82R

63 03350 101001 MOV 0,0,8«KP

64 03351 000000 0



t+ D042

03352
03353
03354
03355
03356
03357
03360
03341
03362
03363
03364
03365
03366
03367
03370

03371

03372
03373
03374
03375
03576
03377
03400
03401

03402
03403
03404
03405
03406
03407
03410
03411
03412
03413
03414
03415
03416
03617
03420
03421
03422
03423
03424
03425
03426
03427
03430
03439

eMAIN

000000
000000
000000
0009000
000000
gnNnooo
Q00609
000000
0u0000
000000
000000
000000
000000
000000
000000
000000
000000
000000
000000
000000
000000
177777
177777
177777

006164
004326
004333
006171
004176
004203
004212
004221
004227
004235
004242
004247
004256
004265
004274
004340
004344
004303
004310
004315
004321
004350
004355
004364

ISKPT:

IMEST:

0220000000000 COO0OO0TDDODTO

110
I11
112
113
120
121
114
I15
116
117
Ie22
123
124

JINSTR WILL SKkIP (=1) OR NOT (0).

JTEXT MESSAGE TABLE



t U043

01
02
03
04
05
06
07
08
09
10
11
12
13
14
15
16
17
18
19

034632
03433
03634
034635
034636
03437
03440
03441
03a4?2
03443
03444
03445
03446
03447
03450
03451
03452
038453
V3454
03455
03456
03457
03460
03461

03462
03463
03464
03465
03466
03467
03470
03471
03472
03473
03474
034758
03476
03477
03500
03501
03502
03503
03504
03505
03506
03507
03510
V3511

o MAIN

000012 +RDX 10

0nNegsoneé
0025¢C6
0025064
002506
002506
0046766
004766
006116
Q06116
002506
002506
007246
010376
010376
011526
006116
006116
004766
0048116
004766
004766
004766
005214
005214

001440
001440
001440
001440
001440
003100
003100
003554
003554
001440
002114
004540
005524
005524
006200
003100
003554
002570
003100
002570
002114
002570
002114
002114

TRILNT:

TBLNZ:

1350
1350
1350
1350
1350
2550
2550
3150
3150
1350
1350
3750
4350
4350
4950
315v
3150
2550
3150
255u
2550
2550
2700
2700

800

80u

80y

800

800V
1600
1600
1900
1900

800
110Q
2400
2900
2900
3200
1600
1900
1400
1600
1400
1100
1400
1100
1100

JALL FIGURES IN NANO SECONDS

JCORRECT TIMES FOR NOVA 1200,

SCORRECT TIMES FOR NOVA 2 = Bk,



T 0044

01
02
03
04
05
6
07
08
09
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29

03%12
03513
03514
03515
03516
03517
03520
03521
03522
03523
03524
03525
03526
03527
03530
03531
03532
03533
03534
03535
V3536
03537
03540
03541

V3542
03543
03544
03545
03546
03547
03550
03551
03552
03553
03554
03555
03556
03557
03560
03561
03562
03563
03564
03565
03566
03567
03570
03571

JMAIN

0N17%0
001750
001750
001750
001750
003720
003720
0046374
004374
001750
002260
005670
006654
006654
007640
003244
003720
002734
003244
002734
ud2260
002734
002260
002260

001604
001604
001604
0016064
001604
003410
003410
004064
004064
001604
002114
005214
006200
006200
007020
003100
003554
002570
003100
002570
002114
002570
002114
002114

TBLN3:

TBLNG:

1000
1000
1000
1000
1000
2000
2000
2300
2300
1000

- 1200

3000
3500
3500
4000
1700
2000
1500
1700
1500
1200
1500
1200
1200

900

900

900

900

900
1800
1800
2100
2100

900
1100
2700
3200
3200
3600
1600
1900
1400
1600
1400
1100
1400
1100
1100

SCORRECT TIMES FOR NOVA 2 = 16K,

JCORRECT TIMES FOR NOVA 2 DATARAM 900 NS




T 0045

01
02
03
04
DL
06
o7
08
09
10
1
12
13
14
15
16
17
18
19

03572
03573
03574
03575
03574
03877
03600
036v1
V3602
03603
036046
03605
03606
D34C7
03610
03611
03612
03613
03614
03615
03416
03617
03620
v3s21

03622
03623
03424
03625
03626
03627
03630
03631
03632
03633
03034
03635
N3636
N3637
03640
03641
03642
03643
03644
03645
03646
03647
03650
03651

eMAIN

002032
002506
003636
po2u32
N0eN32
0e2s70
002652
004144
004146
001274
002260
004146
005442
0054462
005524
003636
003636
003636
004064
003636
002506
003016
002342
002342

003554
004230
005340
0V3554
V03554
003636
003720
005670
005670
003016
004002
005214
006510
006510
006572
005360
005360
005340
005606
005360
004230
004540Q
004064
004064

TRLR1:

TBLRZ:

105V
1350
1950
1050
1050
1400
1450
2150v
215u

700
12006
215U
2850
2850
2900
1950
1950
1950
2100
1950
1350
1550
1250
1250

1900
2200
2800
1900
1900
1950
2000
3000
3000
1550
2050
2700
3400
3400
3450
2800
2800
2800
2950
2800
2200
2400
2100
210u

JCOKRECT TIMES FOR RC 3603 = 16k,

JCORRECT TIMES FOR RC 3603 = 16K BREAK,



1+ D046

01
02

03652
03653
03654
03655
03656
03657
03660
03661
03662
03663

03664

03665
Q3666
03667
03670
03671
03672
03673
03674
03675
03676
03677
03700
03701

03702
03703
03704
03705
03706
03707
03710
N3711
03712
03713
03714
03715
03716
03717
03720
03721
03722
03723
03724
03725
n3726
03727
03730
03731

«MAIN

002114
002570
003720
002114
002114
003100
003100
004540
004540
001440
002342
004540
006200
006200
006200
003720
003720
003720
004146
Q03720
002570
003100
002424
002424

003636
004312
0G5u4&?
00363¢&
003636
004064
004064
006200
006200
003100
004064
005524
007164
Q07164
007164
005442
005442
005442
00sé670
005442
004312
U0s622
Q04146
006146

000010

TBLR3:

TBLRG:

«ROX 8

1100
1400
2000
1100
1100
1600
1600
2400
2400

800
1250
2400
3200
3200
3200
2000
2000
2000
2150
2000
1400
1600
1300
1300

1950
2250
2850
1950
1950
2100
2100
3200
3200
1600
2100
2900
3700
3700
3700
2850
2850
2850
300¢C
2850
2250
2450
2150
2150

|

|

;CORRECT TIMES FOR RC 3603 = 32K. .
|
|

CORRECT TIMES FOR RC 3603 = 32X BREAK.



+ 0047

01
02

03

06

05

06

07

03732
03733
3734
03735
03734
03737
03740
03741
03742
03743
03744
03745
03746
03747
03750
03751
03752
03753
3754
03755
03756
03757
03760
03761
037k2
03763
03764
03765
03766
03767
03770
03774
03772
03773
03774
Q3775
03776
03777
040uUL0
U4u01
04602
064003
04004
04005
Q4L
04007
Qev10
04011
Q4012
G4u13
04014
04015
04016
Q4017
060720
04021

JMAIN

044506
051522
020124
042515
020115
047515
052504
042914
020054
0sS0103
020125
054524
042520
205015
047514
040526
030440
030062
0044660
031061
005015
047516
043526
031040
026440
020040
045470
030411
006466
047012
053117
020101
020062
020055
033061
0NL513
033461
005015
020040
030071
047060
020123
040504
040524
040522
004515
032062
005015
041522
033n63
031460
026440
030440
045466
031011
006460

TXCPU:  +TXT IFIRST MEM MODULE, CPU TYPE<K15><12>

NOVA 1200<11>12<15><12>

NOVA 2 = B8K<11>16<15><12>

NOVA 2 = 16K<11>17<15><12>

9O0ONS DATARAMC11>24<15><12>

RC3603 = 16K<11>20<15><12>



T 0048

02

03

04

05

06
07

08
09

10
1

04022
V6023
V6026
penegs
04026
Qsev27
04030
04031
V4u32
046033
06034
04035
WYVRY.)
Q4v37
04040
046061
06u42
06043
040464
04045
Qe0Ls
06067
04050
04051
04052
04053
06054
Q4055
Vaenseé
veus?
04060
QeU61
06062
Q4063

Qbubs
04065
04066
04067
04070
0671
04072
04073
04U74

04075
04076
04077
04100
04101
04102
04103
04104
04105
06106

06107
04110
04111
04112
06113

CTMAIN
020012
053440
052111
02G110
051102
04GS0S
0046513
030462
005015
Qw1522
033063
031460
0264410
031440
045462
031011
006462
020012
053440
052111
020110
051102
040505
004513
031462
005015
047111
052111
040511
0646514
042532
020104
047524
000000

047111
052123
020122
044524
042515
020122
042524
052123
000000

020056
040520
051523
047440
020106
030061
051040
047125
006523
000012

052124
020131
050123
042505
0v0104

WITH BREAKC11>21<15><12>

RC3603 = 32k<11>22<15><12>

WITH BREAK<C11>23<15><12>

INITIALIZED TO!

PROG:

TXPSM;

TXTTY:

«TXT JINSTR TIMER TEST!

«TXT |o PASS OF 10 RUNSK15><12>!

oTXT ITTY SPEED!




t 0069 L MAIN
01
02 TXBIT: <TXT INO OF BITS PER CHARC15><12>
' U6114 067516
06115 0647440
04116 020106
04117 0646502
04120 051524
(4121 050040
04122 051105
06123 041440
04124 040510
N&4125 G06522
03 06126 030612 1 START + X DATA ¢+ Y STOP (Y=1 OR 2)<15><12>
06127 051440
06130 040524
04131 052122
N4132 025440
04133 054040
04134 042040
04135 052101
04136 020101
04137 020053
04140 020131
‘ 06141 052123
04142 050117
04143 024040
041464 036531
04145 020061
04166 051117
06147 031040
04150 006451
04 04151 Q64412 INITIALIZED TO!
04152 044516
06153 044524
04154 046101
04155 055111
06156 042105
04157 052040
06160 000117
05
06 Tx2SP: oTXT ! ! 3"2 SPACE"
04161 020040
04162 000000

07
. 08 TXQUE: oTXT 172!
06163 000077
09
10 I1: «TXT MOV 0,0 !

06166 0647515
04165 006526
06166 026060
06167 004460
04170 000000

1 I2: «TXT ADD 0,0
04171 042101
04172 004504
04173 026060
06176 004460
04175 000000

-




* 0050
01
0e

03

04

0s

06

07

08

06176
06177
06200
04201
06202

04203
06204
04205
L6206
04207
0s210
06211

04212
06213
04214
06215
042146
04217
04220

04221
04222
06223
04224
04225
046226

046227
04230
04231
04232
06233
04234

06235
06236
06237
04240
06241

046242
04243
04244
04245
04246

09 -

04247
06250
04251
04252
06253
Q64254
04255

sMAIN

067101
004504
026060
0046460
Q00000

062114
0ns501
026060
053503
051117
004513
ogoooo

052123
004501
026060
053503
051117
004513
000000

051511
004532
053503
051117
004513
000000

051504
004532
053503
051117
004513
0000400

V66512
004520
025456
004461
aaoconn

051512
004522
025456
004461
000000

042114
004501
026060
041500
047527
004522
Qouopo

I3:

I4:

I5:

162

17:

110

o TXT

e TXT

«TXT

o TXT

«TXT

o TXT

« TXT

e TXTY

{AND

'LDA

I1STA

1182

1082

LI MP

{1JSR

1LDA

0.0

) oCWORK

0,CWORK

CWORK

CwWORK

ot

o*

0,dCWOR

!

]
.

!



t 0051

(LR
02

03

04

0s

06

07

08

09

10

11

06256
06257
Ueehsi
04261
04262
Q42eh3
04264

06265
04266
06267
Q4270
06271
04272
04273

04274
06275
04276
06277
ge3nn
06301
04302

04303
04304
04305
04306
04307

04310
04311
064312
Q46313
04314

04315
06316
04317
04320

06321
06322
04323
06324
046325

04326
06327
04330
04331
04332

06333
04334
064335
064336
06337

04340
04341
06342
04343

SMAIN

042114
004501
peeidal
0&s500
054104
064465
u0noueo

062114
004501
026060
042100
054104
004460
050000

042116
004501
026060
024100
055500
004451
0000N0

044504
004501
026060
006460
00v000

047504
004501
026060
0044640
000000

047111
060524
030011
000011

045523
041120
004516
004460
000000

067515
046126
030011
030054
000011

047515
051526
030011
030054
000011

04465146
004517
004460
000000

I11:

112

113:

I14:

115:

I16:

117:

118:

119:

120:

e TXT

« TXT

« TXT

«TXT

« TXT

« TXT

o TXT

o TXT

o TXT

o TXT

fLOA

fLDA

{LDA

IDIA

100A

TINTA

ISKPBN

iMovL

iMOvs

INIO

0,310Xx5

0,adDx0

0,3 (aW)

0,0

0.0

0,0

0,0

-



T 0052
01
02

03

04

a5

(VLTS
04345
04346
06347

04350
06351
04352
04353
04354

04355
V6356
04357
043560
06361
04362
06363

04364
04365
Us3h6
04367
04370
046371
Jes?72

04373

06343
06344
06345
06346
06347
06350
06351
06352
06353

06354
06355
06356
06357
06360
06361
063562
063463
063564
06365
06366
V63567
06370
06371
06372
06373
0637¢

<MAIN

U4as516
051517
030011
00Q011

045523
041120
004532
0044660
ounaoo

067515
004526
026060
026040
055123
004522
000000

067515
004526
026060
026060
045523
004520
000000

000000
000012
006343
00Qu10

034131
054025
034132
054030
010202
002402
002402
0064373
003166

165000
006072
004401
056415
024150
064147
006046
006040
010621
006406
006043
0146147
000?72
002401
010620
006702
002703

121

122:

123:

I124:

BBUF
«RDX 10
«LOC .49
+ROX 8

FBUF:

XFRAM:

NTESZ2:

NTES3:

XTES4L:
XTESS:

sTAPE 38

+EOT

o TXT

« TXT

o TXT

« TXT

0

99

LDA
STA
LDA
STA
182
JMP
JMP
BBUF
TINSR

MOV
Csams
JSR
$TA
LDA
$TA
CpICL
CMESS
MCRLF
JSR
CCRLF
Dsz
JMP
JMpP
SWISA
FITYP
RENOG

INIOS 0 !
1SKPB2Z 0 !
MOV 0,0,SZR |
imoy 0,0,8xkP !}
51000 WORD BUFFER
3,ADINC
3,10XS SRESET AUTO INC LOC
3,A0DEC
3,00X0 JSRESET AUTO DEC LOC
TENQ SBUFFER EXECUTED LAST TIME ?
De.+2
Fe+2
3.1 JPROGRAM TO PRINT CPU PROFILE,
JPRINT START ADDR
et
3,3XTESS sNO QUESTION RESTART ADDR
1,PASS1
1,PASSC
JPRINT CR,LF WITH MESS TO WAIT
JFOR DEVICE READY BEFORE IORST
8XTES4 SMODIFIED TO PRINT
PASSC
NTES3
Det1 JPROGRAM FINISHED
JRESTART MAIN PROGRAM



ous3

06375
16376
06377

06400

06401
06402
06403
6604
06405
Q6406
06407
064610
06411
06412
06413
06414

06415

06416
06417
06420
06421
06422
06423
06424
06425
Q6426
06427
06430
06431
06432
06433
06434
06435
06436
06437
06440
064641
Q66d2
06443

06444

CMAIN

054416
010415
033400
050614
V30414
056537
157000
031400
050437
014436
00e777
0144046
00u774
002401
000000
000000

006416
0000612
000175
000001
000341
000567
000505
000536
000620
000001
unnNonop1
000200
000336
000601
000601
0Go764
000620
000502
000531
000334
000463
000314
000515
000001
000010
000000

;TAPE 3C

XWwAITs

NWATIT:

WARET:
WIPET:

KINDI

KCPD:
KCP1:
KCP2:
KCP3:
KCP4L:
KCPS:
KCP6:
KCP7:
KCP10:
KCP11:
KCP12:
KCP13:
KCP14
KCP15:
KCP16:
KCP17:
KCP20:
KCP21:
KCP22:
KCP23:
KCP24:
KCP25:

KINC:

sDELAY SUBROUTINE

sARGUMENT FOLLOWING CALL IS ADDRESS
+OF DELAY CONSTANT,

¢sOFELAY IN IMCPEMENTS OF 1 MSEC

sAC2 & 3 ARE USED, DEFINE WAIT, ARG

e

CALL

®e %o %e

STA
1s2z
LDA
STA
LDA
LDA
apD
LDA
STA
Dsz
JMP
0sZ
JMP
JmpP
0

0

ot
«RDX 10
125

225
375
325
350
400

128
222
385
385
500
400
322
345
220
307
204
333

«RDX 8
0

CwATT
ARG

3,WARET
WARET
2,20,3
2oWIRET
2,KINDI
3,3XCPN
2,3
2,0,3
2,KINC
KINC
=1
WIRET
NWwAIT
AWARET

+SAVE RETURN

¢+PASS ARG

+FETCH ARG

+STORE ARG

sFETCH KNOVA ADDRESS
sFETCH CPUNO

sCOMPUTE XADDRESS

JFETCH CPU CONSTANT
¢STORE IT FOR INC OF 1 MSEC
sX USEC LOOP

#X USEC

#NOe OF MS STILL TO WAIT
sCOUNT ARG NOT ENDED
sCOUNT ARG ENDED, RETURN

+ADDRESS OF KNOVA

sNOVA

;

#1200

sSUPER

sSUPER SC/830
+800/NOVA 2=16K
sNOVA 2=8kK

sCONSTANTS ABOVE ARE FOR GUESSED CPU TYPE

SCONSTANTS BELOW ARE EXACTLY.
JNOVA 7,8 USEC

31200 4,5 USEC

2800 2,6 USEC

JSUPER 2,6 USEC

JSUPER SC 2,0 USEC

INOVA2/8K 2,5 USEC
INOVA2/16K 3,1 USEC

sRC3603/RC3609 2,90
#RC3A03/RC3609/BREAK ON 4,55
sRC3603/RC3608 3,26

sRC3603/RC35608/BREAK ON 4,90
+NOVA2/DATARAM 900 NSEC 3,00
sFOR TROUBLE,» PUT HERE RELEVA

USEC
USEcC
USEC
USEC
USEC

NT VALUE,



*+ 0054

01
02
03
04
05
06
07
08
09
10
11
12
13
14
15
16
17

06445
vbLLs
06447
06450
06651
06452
06453
06454
06455
06456
06457
06460
06461
06662
06463
Q6464
06465
06666
06467
06470

06471
06472

06473
06474
06475
06476
06477
06500
06501
06502
06503
06504
06505
06506
06507
06510
06511
06512
06513
06514
06515
06516
06517
06520

«MAIN

025400
125015
125400
021401
040410
124400
020417
032465
113000
021000
040412
020411
000000
000402
001403
101404
000774
125404
000771
001402

000000
00k4673
000012
177677
177777
177552
177470
177437
177406
177324
1777727
1777727
177676
177550
177371
177504
1774627
177343
177422
177371
177565
177416
177571
177371
1?7777
000010

RTIME:

STINC:
STSKP:

CPUINC
CPUCO:

CPUO:
CPU1T:
cPU2:
CPU3:
CPUGL:
CPUS:
CPUGS
cPU7:
cPUIN:
cPU1T:
cPuU12:
CPU13:
cPU14:
cPU1S:
CPU16:
cPUIT:
cPuU20:
cPU21:
crPuee:
cpPUR3:
CPUR4:
cPURS:

JPROCEDURE TIMER ON SKP

sCALL: TIMSK .
H MSEC (>0) TO WAIT MAX FOR

H SKP INSTR,.

H TIME QUT RETURN

H NORMAL RETURN

LDA 1,0,3 sAC1:=TIME

MOVE 151,SNR S 1F TIME =& ZERO

INC 1,1 sGIVE IT A CHANGE

LDA 0,1,3 JACO:ssINSTR

STA 0,STSkP 2STORE INSTR

NEG 1,1 sACY1:==TIME

Lna 0,CPUNU SFETCH CPUO=ADDR,

LDA 2,3XCPN ZFETCH CPUNO

ADD 0,2 +sCOMPUTE CPU=ADDR,

LOA 0,0.,2 SJFETCH CPU=CONSTANT

STA O0,CPUINCSSTORE IT FOR INC OF 1MS

LDA 0,CPUINCs# OF LOOPS FOR 1 MSEC

0 s X USEC (SKP INSTR,)

JMP R Y s X USEC

JMP 3,3 sNORMAL RETURN

INC 0,0,SZR 2 X USEC .
JMmP STSKP s X USEC

INC 121,SZR COUNT & OF MSEC

JmpP STINC sMORE MSEC

JMP 2,3 sTIME OUT RETURN, ACO=AC1=0

0

«et1 7ADDR, OF CPUD

«RDX 10

-65 SNOVA

-1

=150 21200

=200 SSUPER

=225 sSUPER S§C/830

=250 sBON/NOVA 2=16K

«300 JNOVA 28K

-1 H

- ’

=66 sNOVA 15,2 USEC

=15 1200 6,6 USEC

=263 ;800 3,8 USEC

-188 SSUPER 5,3 USEC .
233 >SUPER SC 4,3 USEC

=285 JNOVA2/BK 3,5 USEC

-238 JNOVA2/16K 4,2 USEC

=263 sRC3603/RC3609 3,80 USEC
«139 SRC3I603/RC3609/BREAK ON 7,20 USEC
=242 SRC3603/RC3608 4,14 USEC
=135 SRC3603/RC3608/BREAK ON 7,40 USEC
=263 sNOVA2/DATARAM 900 NSEC 3,80 USEC
-1 sFOR TROUBLE, PUT HERE RELEVANT VALUE,
eRDX 8



* 0055 L MAIN

01

ne sROUTINE TO MESSURE T1lME.

03 sCaLL TIMmS

04 ; SKP INSTR, TO BE MESSURED

05 ; TIMEOUTRETURN TIMEMs=mAX TIME

06 H NORMAL RETURN TIMEM:=mESSURED TIME

07 STHE TIME IS MESSURED IN TENS OF USEC.

o8 7LOOPS IN THE INSTRUCTIONS MARKED X USEC UNTIL

09 sBIT O IS SET (TIMEOUT, Max MESSUREABLE TIME)

10 JCOUNTING FROM =1 IN THE INC INSTRUCTION OR UNTIL
1 sSKP INSTRUCTION TO BFE MESSURED IS EFFECTIVE.

12 sCOULD BE EXTENDED TO TWICE THE TIME POSSIBLE HERE
13 sIF CARRY IS USED INSTEAD OF BIT U, BUT NO PRINT ROUT,
14

15 06521 054477 MSTIM: STA 3,MSTIR SSAVE RETURN

16 06522 021400 LoA 0,0,3 sGET SKP INSTR,

17 06523 040405 STA 0,MSTIB 7;TO BE MESSURED,

18 06524 102040 ADCO 0,0 sACU:=177777, C:=1

19 06525 101400 MSTIA: INC 0.0 sT0 AVOID OVERFLOwW X USEC

20 06526 101112 MovL# 0,0,82C JINCREASE LOOP TIME X USEC

21 06527 000443 JMP MSTIO sTIME OUT, RIT 0=1

22 06530 000000 mMsTIB: O sSKP INSTR, TO X USEC

23 06531 V00774 JMP MSTIA sBE TIMED, X USEC

24 06532 101400 INC 0.0 SCOMPENSATE INITIALIZATION 4 INSTR,
25 06533 101400 INC 0,0 sCOMPENSATE STARTING AT =1

26 06534 040402 STA O,TIMEX STIMECOUNT MESSURED

27 06535 00v461 JMP MSTID SCALCULATE, BIT 0=0

28

29 06536 000000 TIiMeEx: O sTIMECOUNT USED ABOVE

30 06537 000000 TIMCT: O STIMECONSTANT FROM TABLE BELOW

31 06540 000000 TImMgM: O sTIME MESSUREPD

32 U6541 QU6730 XCPwn: CPUNO

33

34 06542 006543 TCPOO: o+1 ¢100 MSEC CONSTANTS:

35 000012 «RDX 10

36 06563 012574 T(CPO: 5500 JNOVA

37 06544 077777 TCPY:e 32767 ; WILL GIVE TIMEOUT = 100 MSEC
38 06545 030324 TCPe: 12500 21200

39 06546 040164 TCP3: 16500 sSUPER

40 06547 051774 TCP4: 21500 sSUPER SC/B30

41 06550 055714 TCPS: 23500 800 /NOVAR=16K

42 06551 063604 TCP6: 26500 iNOVAZ=8K

43 06552 077777 TCP7: 32767

e &

44 06553 Q77777 TCP10: 32767 X USEC:

45 06554 012566 TCP11: 5494 INOVA 18,2 USEC

46 06555 030442 TCP12: 12578 21200 7+95 USEC

47 06556 060650 TCP13: 25000 3800 4,0 USEC

48 06557 040011 TCP14: 16393 s SUPER 6,1 USEC

49 06560 055327 TCP15: 23255 JSUPER SC 4s6 USEC

SO 06561 063314 TCP16: 26316 JNOVA 2 = 8K 3,8 USEC

51 06562 054307 TCP17: 22727 JNOVA 2 = 16K Lok SEC

52 06563 052001 TCP20: 21505 SRC3603/RC3609 4,65 USEC
53 06564 030206 TCP21: 12422 JRC3603/RC3609/BREAK ON 8,05 USEC
S4 06565 047545 TCP22: 20325 JRC3603/RC3608 4,92 USEC
55 06566 027531 TCP23: 12121 JRC3603/RC3608/BREAK ON 8,25 USEC
56 06567 060650 TcP24s 25000 SNOVA2/DATARAM 900 NSEC 4,00 USEC
57 06570 Q77777 TCP25: 32767 JFOR TROUBLE,» PUT HERE RELEVANT VALUE,
58

59 06571 023420 M$T10: 10000

60 000010 «RDX 8

61

62 06572 102220 MST10: ADCZIR 0,0 3ACO:=077777+, CARRY:=1

63 06573 040743 STA 0,TIMEX 2TIMEOUT TIMECOUNT = 32767

64 06574 000402 JMpP MSTID sCALCULATE



+ 0056

01
02
03
04
05
06
07
08
09
10
11
12
13
14
15
16
17
18
19
20
21
22
23
26
25
26
27
28
29
30
31
32
33
3¢
35
36
37
38
39
40
61
42
63
4l
45
46
67
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66

06575
06576
06577
06400
06s01
0A602
V663
06604
06605
06606
06607
06610
06611
06612
06613
06614
06615
06616
06617
06620

06621
U662
06623
06624
06425
06626
G6o627
06630
06631
06632

06633
06634
06635
06636
06637
06640
06641
06642
06643
06644
06645
06646
06647
06650

«MAIN

000000
101200
040776
026741
030741
133000
025000
044733
024731
030763
0V6066
030727
006070
044726
020762
010404
101103
010402
002401
000000

1026460
054426
034424
12520L3
101201
143220
175404
000774
125260
002416

102400
054414
034412
125120
101100
142412
142400
125100
175404
00pv73
125400
002402
177760
000000

MSTIC:
MSTID:

MSTIR:

XMULT:

MLOQP?

XDIVS:
XDIVD:

OLUVOP:

MDCTR:
MSAvV:

CARRY FLAG

SAVE CARKY .

FETCH CPuU CONSTANT

TIMECOUNT X 10000

Ne %o Ve Ve Ve Be Ne Ve Ve %o Vo N

sDIVIDED BY CPU CONSTANT
sTIME IN TENS OF uUSEC
sGET CARRY FLAG

sPASS SKP ARG,

sIF CARRY THEN TImMEOQUT
sPASS TIMEOUT RETURN
FRETURN

sRETURN ADDR,

ACO, AC1:=AC1TxAC?2

SMULTIPLY C(1)*(2)
SRESULT TO C(0), (1)
sAC2 UNCHANGED
sCARRY UNCHANGED

ACO:=REMAINDER

AC1:=QUOTIENT FOR AC1/AC2

ACO:=REMAINDER
AC1:=QUOTIENT FOR ACU, AC1/AC2

sDIVIDE €c(1)/¢¢2)
sDIVIDE C(0)HC(1)/C(2)
s+C(U)SREMAINDER
sC(1)=QUOTIENT

sAC2 UNCHANGED
sCARRYape?

sROUND UP NO MATTER WHAT REMAINDER IS,

0

MQOVR 0,0

STA ComsSTIC
LDA 1,3XCPN
LDA 2,TCPOO
ADD 1.2

LDA 1,0,2
STA 1,TIMCT
LDA 1,TIMEX
LDA 2,MST10
MULTI

LDa eoTIMCT
DIVID

STA 1,TIMEM
LDA 0,MSTIC
1s2 MSTIR
MOVL 0,0,SNC
182 MSTIR
JMP AMSTIR
0

¢ROUTINE TO MULTIPLY
sCALL MULTI

’ RETURN
H

H

H

SUB(C 0,0

STA 3,MSAV
LDA 3,MDCTR
MOVR 1,1,8NC
MOVR 0,0,S«xP
ADDZR 2,0

INC 3,3,82R
JMP MLOOP
MQVCR 1,1

JMP aMSAV
sROUTINES TO DIVIDE
sCALL DIVIS

H RETURN
H

H

H

sCALL DIVID

H RETURN
H

;

H

H

sus 0,0

STA 3, MSAYV
LDA I,MDCTR
MOVZL 1,1
MOoVvL 0,0
SuB# 2,0,82C
suB 2.0
MOVL 1.1

INC 3,3,82R
Jmp DLOOP
INC 1,1

JHP amsSaAyv
=20

0




T 0057 JMAIN

01

Q2 JSUBROUTINE TIMER ON ROUTINE

03 ;

ATA sCALL TIMRD

usS ; ADDR, OF TIME TO wAIT MAX (MSEC)

06 H JSR QPAGE ZERO (DEFINITION) OR JMP . +1
07 ; ARGUMENT FOR JSR INSTR, OR SKP INSTR,
08 H TIMEOUT RETURN

09 ; EVENT RETLIRN

10

11 06651 054430 XTIMS: STA J,XTIMR 2

12 06652 033400 LDA 2,80,3 JGET TIME, & OF MSEC

132 06653 050425 STA 2,XTIMC 570 COUNT

14 06654 010425 Is2 XTIMR

15 06655 032424 LDA 2,XTIMK ;GET CALL OEFINITION

16 06656 050406 STA 2oXTIND 270 USE FOR TIMER

17 06657 010422 IsZ XTIMR

1R Q6660 032421 LDA CoAXTIMR JGET ARGUMENT

19 06661 050404 STA 2,XTIMA JFOR CALLED ROUTINE

20 V6662 010417 182 XTIMR sCOUNT RETURN ADDR 10 PASS ARG,
21 06663 010415 182 XTIMC sCOUNT TIME FOP CORRECT USE

22 Ubh64 QUQLNT XTIMD: JMP et sJSR XX

23 066A5 000401 XTIMA:  JMP ot JARGUMENT YY

24 06666 000403 JMP XTINT +NOT YET RETURN, TEST TIMER

25 06647 L1042 182 XTIMR sEVENT RETURN, COUNT RETURN ADDR,
26 0667C 002411 JMP SXTIMR 270 PASS ERRQOR RETURN,

27 06671 014407 XTIMT: bs2 XTIMC JTYIMFCOUNT STILL NOT FINISHED ?
28 06672 000402 JMP XTIMW sSTALL 1 MSEC

29 06673 002406 JmMp AaXTIMR J2TIMEQUT RETURN

30 Q06674 006061 XTIMW: CWwalirT

31 06675 006677 XTIMNY

32 06076 00N766 JMP XTIMD JTEST EVENT

33 ué6h77 000001 XTIM1: 1 s1 MSEC CONSTANT

34 067u0 000000 XTIMC: 0 X MSEC COUNTER

35 06701 000000 XxXTIMR: O JRETURN ADDR,

36

37 #ROUTINE TO FIND TYPE OF CPU.

38 ¢CALLED BY REBIN

39 sTHIS ROUTINE IS SETTING A NUMBER INDICATING

4y +TYPE AND SPEED OF CPU INTO CPUNO, SEE

41 sROUTINE TO MESSURE TIME FOR DEFINITION OF #,
42

43 06702 054423 FITYP: STA 3,RETYP

46 06703 062677 I0RST

45 06704 004440 JSR TYMER

46 06705 125014 MOvVa 1,1,SZR ;AC1=0, SEARCH MORE

47 N6706 000414 JMP STTYP

48 06707 Q06417 JSR AXOMER

49 06710 125014 MOV# 1,1,82ZR ;AC1=0, SEARCH MORE

50 06711 000411 JMP STTyP

51 06712 006415 JSK AXWTYP

52 06713 020411 LDA 0,SESKO

53 06714 123000 ADD 1.0 JASCI]

54 06715 006045 coouT

S5 06716 006041 CCHAR

56 06717 006061 CWwAlT sWAIT 3 SEC TO READ MFSS, DON'T
57 06720G 001236 SEC3 sUSE CDATT AS Sw AREN'T SgT,

58 06721 002404 JMP ARETYP JEXIT

59 06722 044406 STTYP: STA 1,CPUNO

60 06723 002402 Jmp ARETYP JEXIT

41 06724 QUNO60 SES6O0: 60

62 06725 0U00NO RETYP: O

63 06726 007210 XOMER: TOMER

64 06727 007363 XwTyYP: HNWTYP

65 06730 000006 CPUNO: 6 sTYPE OF CPU, NOVA 2=8K SHOWN



* 0058

01
02
n3
04
0s
06
07
08
09
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29

06731
06732
06733
06734
06735
06736
06737
06740
06741
06742
06743
06744
06745
06746
06747
06750
06751
06752
06753
06754
06755
04756
06757
06760
06761
06762
06763
06764
06765
06766
046767
06770
06771
06772
06773
06774
06775
06776
Q6?7?77
07000
07001
07002
07003
07004
Q7u0s
Q7006
07007
07010
07011
07012
07013
07014
07015
07016
07017
07020
07021
07022
07023
07024
07025
07026
07027
07030
07031
o7uv3e
07033

<MAIN

054774
0N6CLs
010660
006040
010640
26772
0Nk052
0)s056
006061
001236
002762
054572
020574
040021
0201575
040020
030567
050023
152440
071011
060111
063511
ouovre?
071011
060111
006066
063511
0nNos0M
022544
024544
034544
106432
034543
054535
152440
071011
060111
063511
Qno?r??
192440
141000
026020
125015
000455
071011
034451
137400
175123
000403
175004
000411
(4464403
060111
151400
000000
063511
000775
052021
000755
044403
060111
151400
000000
000401
063511
000774
000767

PRTYP:

TYMERS

TYMAS

TYMD:
TYMF:
TYMJ:
TYMC:
TYMB:

TYMG:
TYMH S

STA
CDISP
MCPUT
CMESS
MCPUT
LOA
crocrT
copocy
CwAlIT
SEC3
JmP
STA
LDA
STA
LDA
STA
LDA
STA
SUROQ
DOA
NIOS
SKPB2
JMP
0OA
NIOS
Timms
SkPBZ
JMP
LDA
LDA
LDA
SuBz#
LDA
STA
SuBO
DOA
NIOS
SkPB2Z
JMP
SuUBO
MoV
LDA
MOVsa
JMpP
00A
LDA
AND
MOVZL
JMP
MOV
JMP
STA
NIOS
INC

SkPBZ
JMP
STA
JMP
STA
N1OS
INC

JMP
skPBZ
JMP
JmP

3,RETYP

1,CPUNO

ARETYP

3,SVTYME

0,XTYME
0,10x1
OsXINST
0,10x0
rINXWS
2,10%x3
2.2
2,XTTO
XTT0
XTTO
0-1
2,XTTO
XTTO

X770
o+

0,3TYMEM

1,TYLIM
3,TYTTS
0.,1,82¢C
3,TYTTF
3,TYMEN
2.2
2,XTT0
XTT0
XTTO
=1

2,2

2.0
1,310x0
1,1,9NR
SCORE
2,XTTO
3,CSKP
1,3
3,3,SNC
TYMD
3,3,SZR
TYMB
1,TYMY
X770
2,2

XTY0
TYMF
2,a3I0X1
TYMA
1,TYMH
XTTO
2s,2

ot

XTT0
TYMG
TYymce

sPRINT CPU TYPE NUMBER

s<155><12>CPU TYPE:

sWAIT 3 SEC TC READ MESS, DON'T
JUSE CDATT AS Sw AREN'T SET.
JEXIT

sGET ADDRESS OF TYME LIST.
sSTORE IN AUTO POINTER.

JGET ADDR OF INSTRUCTION LIST
sSTORE IN AUTO POINTER.

JINITIALIZE I0X3 FOR LDA INST,
sAC2:20, NULL CHAR

SSEND CHAR

sSTAPT TTO AND

JSYNCHRONTZE

JWITH TTO CLOCK

. ¢SEND A CHAR

JAND MESSURE TIME, NOT ACCURATE
sCPU TYPE NOT KNOWN BUT TO GIVE AN
+OF TTO SPEED

sACU IS MESSURED TIME

JLIMIT TO OESTINGV. SPEED
SSLOW TTY CONSTANT
JIS TTY FAST 7
SYES, FAST TTY CONSTANT
sSTORE # OF COUNTS
sAC2:=0, NULL CHAR
sSEND CHAR
sSTART TTO AND
JSYNCHRONIZE PROGRAM
sWwITH TTY CLOCK,
JCLEAR ACZ2
sCLEAR AC(O ALSO.
JGET INST, FROM LIST
sZERO MARKS END OF INSTR, LIST
’
sSEND NULL CHAR, STARTING LATER
JGET ALC=SKP MASK AND
JAND WITH INSTR,
sCKN BIT O, THE ALC BIT
sBIT O = 0 MEANS NO ALC CODE.
JCKN 3 LSB'S FOR SKP CODE.
sFOUND ALC=SKP (CODE.
sSTORE INSTRa. IN TIME LOOP.
SSTART TT0, FOR NON ALC=SKKP INSTR,
STHESE A%wkkdpmkkkdhdkhdkowkdk
INSTRUCTIONS wohkkwkwskkksw
FORM THE %ukwdkknkwdknsk
TIMING LOOP Skmuwxw
JSTORE COUNT INTO TYME LIST,
sJLOOP,
SSTORE ALC=SKP IN TIME LOOP,
sSTART TTO
STHESE wharwmkkwsrhwhdkhkkkkxwk
; INSTRUCTIONS wwkkdkkmhwsks
H FORM THE %awwkwwkhkewn
H TIMING wkwkkhwdhskk
;
’

“e s Ve

LOOP wuxwkdmkwww
FOR ALC=SKP INSTRUCTIONS.

IDEA



T U059 MAIN

01

02 U7u36 0DON00 INSw1: O JRERE WORKS ISZ INSAD FROM TYMJ

03 07U35 100005 INDW1: Qs SHERE WORKXS LDA GINDAD FROM TYMY

04

05 07us6 101000 INSTR: MOy 0,0 sTHIS IS THE 16 INSTRUCTION

06 07037 103000 ADD 0,0 sLIST, SELECTED TO DEVELOPE

07 07040 103401 AND 0,0,SkP ;AN IDENTITY PROFILE OF THE

08 C7041 020005 LDA 0,5 JPROCESSOR IN THE COURSE OF

09 07042 04L00S STA 0,5 JBEING EXECUTED, THE INSTR, ARE

10 07043 010415 182 INSAD JLATER STORED IN TYMJ,TVYMKH

11 07044 000401 JMP INSTA

12 07045 004L401T INSTA: JS® INSTR

13 0704k 022005 INSTR: LDA 0,35

14 07067 022023 LDA C,210x3

15 070u%0 022416 LoA 0,2INDAD LAREL INDAD PLACED .+16

16 07051 060400 DIA 0,0

17 07052 061000 oA 0,0

18 07053 061477 INTA 0

19 07054 063400 SKPBN 0

20 070S5% 060100 NIOS 0

21 07054 000UQO 0 JEND OF INSTR, LIST MARKER

22 07057 100007 CsSKP: 100007 JONLY FOR ASSEMBLING ISZ INSAD

23 Q7G60 Q0ul00Q INsap: O ;T0 WORK IN INSwW1 AND INSWl.

24

25 070061 102520 SCOKRE: SUBIL 0,0 JSET THE

26 07062 040455 STA 0,ORDINAL JORDINAL COUNTER TO +1,.

27 07063 (020460 SCOKA: LDA G,XTYME FGET TYME LIST INITIAL

28 07064 040021 STA 0,I0X1 JADDRESS FOR AUTO INC.

29 07065 020455 LDA 0,XC20 JSET UP THE X16 COUNTER,

30 L7066 D40453 INDAD: STA 0sXX16 JwITH & COUNT OF 16 DEC.

31 07v67 026021 LDA 1,310x1 3GET TYME ENTRY INTO AC1 AS FIRST

32 JBIG TYME, THEN SEARCH FOR BIGGER TYME,
33 7070 022021 SCORB: LDA 0,210x1 JCK MAGNITYDE OF NX TYME ENTRY,

34 07U71 106033 ADCZ4 0s1,SNC 2SKPS IF ACO < ACH

35 Q7072 105000 MOV P JACO > QR = AC1, ACT1 = BIGGEST TYME,

36 07U73 U146466 s XX16 JCOUNT DOWN # OF TYMES,

37 07074 000774 JMP SCORSB sSTILL MORE TYMES, SO LOOP.

3R

39 JREVIEW CLEARS ALL BIG TYMES. ACT1 = THE BIGGEST TYME NOw.
40 JLOC'S = AC1 OR (AC1=1) OR (AC1=2) ARE CLEARED AND THERE
41 JPOS IN RANK LIST ARE SET TO THE (C) OF THE ORDINAL COUN®
42 07075 125015 REVU: MOV#E 1,1,SNR J1F A SCORE PASS IS COMPL WITH

43 07u76 000566 JMP KEYS sAC1 = 0, TYME IS CLEAR, SO GO FORM KEY,
44 Q7077 020444 LDA O0,XTYME SREINITIALIZE RVTMP WITH

45 07100 040435 STA O,RVTIMP TYME = 1,

46 07101 020444 LDA O,XRANK JINITIALIZE I1D0X2 WITH

47 07102 040022 STA 0,10X2 JRANK = 1,

8 07103 020437 LDA 0,XC20 JSRESET X16 COUNTER

49 07104 040435 STA 0,XX16 BACK TO 16 DECIMAL,

SO 07105 010430 REVUA: ISZ RVTMP SINC TYMES LIST POINTER,

51 0?7106 030421 LDA 2,TYMEN JGET TOLERANCE COUNT

§2 07107 022426 LDA 0,ARVTMP JGET TYME ENTRY AND

53 07110 106415 REVUD: SUB# 0,1,SNR SCOMP WITH LARGEST TYME ENTRY,

5S4 07111 000411 JMP REVUB s1F BIGGEST TYME, STORE ORDINAL,

55 07112 101400 INC 0.0 JADD +1 AND COMP AGAIN WITH BIG TYME,
56 07113 151404 INC 2,2,SZR STEST FOR TOLERANCE BIG TYME Usr=1/,"2scss
57 07114 000774 JmP REVUD JIF BIGGEST TYME =1,=2,=3,,,=Ns STORE OR
S8 V7115 022022 LDA 0,210x2 SENTRY OUT OF RANGE, INC RANK PQINTER,
59 07116 014423 REVUC: DS2Z XX16 SDECREMENT THE X16 POINTER,

60 07117 000766 JMP REVUA sSTILL MORE TYMES, SO LOOP,

61 07120 010417 182 ORDINAL SINC ORDINAL COUNT,

62 07121 000742 JMP SCORA 360 TO SCORA TO FIND NX BIG TYME,

63 07122 030415 REVUB: LDA 2,0RDINAL SGET ORDINAL COUNT

664 07123 052022 STA 2,910X2 SAND STORE IT IN PRESENT RANK LOC.

65 07124 17644D SURQ 3,3 SCLEARING AC3, '

46 07125 056410 STA 3,2RVIMP SCLEARS LOCa IN TYME LIST.

67 07126 000770 JMP REVUC H



t 0U6l

01
02
03
04
0s
06
07
08
09
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29

v7127
07130
07131
07132
07133
07134
07135
07136
07137
07140
07141
07142
07143
07144
07145

07166
07207

07210
07211
07212
07213
Q7214
07215
07216
ur7217
07220
07221
07222
07223
07224
0vees
07226
07227
07230
07231
07232
07233
07234
07235
07236
07237
07240
07241
07242
Q7243
Q7244
07245
07246
Q7247

07250
07251
07252
07253
07254
07255
07256
07es57
07e26C
07261
07262
07263

eMAIN

177775
177767
00e540
01212
177772
1777758
000000
000000
000000
00Co0s
000000
000020
007145
Q0703S
007166
000020
000000
000020
000000

054726
02u717
040715
020730
040021
D2Q727
©&0020
030721
050023
102520
101120
061014
060114
063514
000777
152440
141000
026020
125015
000626
034623
137400
175123
000403
175004
000411
064403
060114
151400
000000
063514
000775

052021
000756
044403
060114
151400
000000
000401
063514
000774
000767
oooo00
100000

TYMEN:
TYRTC:
TYMEM:
TYLIM:
TYTTS:
TYTTF:
RVTMP:
SVTYME:®
ORDINAL:
INXWS
Xx16:
Xc20:
XTYME:
XINST:
XRANK?®
TYME:
ENTYM:
RANK
ENRNK

TOMER:

TOMA:

TOMD:

TOMF ¢
TOoMmy:

TOoMC:
TOMB:

TOMGS
TOMH:

INSWe:
INDW2:

-3
-9.
TIMEM
650,

=6
=3

0

0

(]

S
0

20
TYME=1
INSTR=1
RANK=1
«BLK 20
0

eBLK 20
0

STA
LDA
STA
LDA
STA
LDA
STA
LDA
STA
SuBZL
MOVZL
DOA
NIOS
SKPBZ
JMP
SUBo
MOV
LDA
MQV#
JMP
LDA
AND
MOVZL
JMP
MOV
JMP
STA
NIOS
INC

0
SKPBZ
JMP

STA
JMP
STA
NIOS
INC
0
JMP
SKPB2
JMP
JMP
0

a0

“XRTC

s=# OF COUNTS, TOLERENCE FOR TYMES
J=3 WwILL GIVE 8BIG, BIG=1, BIG=2 IS
sMESSURED TIME FOR ONE TTO CHAR
SLIMIT TO TELL SPEED > 1600 RAUD
SsCOUNT TOLERANCE SLOW TTY

sCOUNT TOLERANCE FAST TTY

¢START LOA U»,aIDX3 IN CELL 5

JEND OF TYME LIST MARKER,.
FEND OF RANK LIST MARKER,

3,SVTYME

0,TYRTC JGEY RTC TOLERANCE

O,TYMEN ;STORE & OF COUNTS ’
Q,XTYME JGET ADDRESS OF TYME LIST,

0,IDXx1 sSTORE IN AUTQ POINTER.

O,XINST SGET ADDR OF INSTRUCTION LIST

0,I0X0 +STORE IN AUTO POINTER,

2rINXWS

2,10X3 JINITIALIZE IDX3 FOR LDA INST,
0,0

0,0 sACO:=2

U,XRTC 2SET RTC FREQUENCY TO 100 HZ (10 mSEC).,
XRTC

XRTC SSYNCHRONIZE PROGRAM
=1 sWITH RTC.

2,2 SCLEAR AC2

2,0 +sCLEAR ACC ALSO,

1,210x0 ZGET INST, FROM LIST
1,1,SNR JZERO MARKS END OF INSTR, LIST

SCORE ’

3,CSKP  JSGET ALC=SKP MASK AND

1,3 sAND WITH INSTR,

3,3,SNC SCKN BIT (s THE ALC BIT .

TOMD sBIT O = 0 MEANS NO ALC CODE.

3,3,S2ZR JCKN 3 LSB'S FOR SKP CODE. .

TOMB sFOUND ALC=SKP CODE,

1,TOMJ  STORE INSTR. IN TIME LOOP,

XRTC ¢sSTART RTC

2s,2 STHESE wkwkkdkwrwhkdhkkd b kakhk

INSTRUCTIONS swwskmdrksdkwhdd
FORM THE swwddrkkkkhdh

TIMING LOOP wwwkkwk
sFOR NON ALC=SKP INSTR,
2,dI10X1 SSTORE COUNT INTO TYME LIST,

e e W

TOMF

TOMA JLOOP,

1,TOMH 3STORE ALC=SKP IN TIME LOOP,
XRTC JSTART RTC

2.2 STHESE wlwdwdddrhAdkwdwrkwknsk

INSTRUCTIONS wwwwkkkwnsdw

H
a*1 ’ FORM THE Sawwdxdwknkk
XRTC H TIMING *hxkkkwkwskk
TOMG H LOOP wdkhkkdknw

TOoMC ¢FOR ALC=SKP INSTRUCTIONS,
FHERE WORKS ISZ INSAD FROM TOMJ,
JHERE WORKS LDA AINDAD FROM TOMy, .



* 0061

01
02
03
04
[0 1)
06
07
08
09
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26

07264
07265
07266

07267
07270
07271
p7272
07273
07274
07275
ova2vé
ov277

07300
07301
07302
07303
07304
07305
07306
07307

07310
07311

07312
07313
07314
07315
07316
07317
07320
07321

07s22
07323
07324
07325
07326
07327
u7330
07331

07332
07333
07354
07335
07334
07337
07340
07341
07342
07343
07344
07345
07346
07347
07350
07351
07352
07353
07354
07355
07356
07357
07360
07361
07362

SMATIN

020661
us0o2e
102520

n26n22
125223
000404
101122
000405
000773
101142
000402
000770

105000
006056
V06052
020404
006045
126440
002630
0U0040

0646450
016137
034174
002544
007126
034652
022512
170225
170265
170365
172225
172265
144567
146427
166610
166065
166165
166225
166325
172065
172325
174050
174150
174210
174250
174310
176010
16446352
156352
160135
162025
162202
162225
166025
170312
170352
172012
172052
172202
176025
176050
020653
000000

KEYS:

KEYA:

KEYB:

SESAME:

SESOUT:
SESEX:
SES4LOD:

LOCKA:

LDA
STA
SUBZL

Loa
MOVZIR
JMp
mMovzL
JMP
JMP
mMovoL
JMP
Jmp

MoV
coocT
cToCT
LoA
coouT
SUROQ
JMP
40

066450
016137
034174
002544
007126
034652
022512
170225
170265
170365
172225
172265
144567
146427
166610
166065
166165
166225
166325
172065
172325
174050
174150
1746210
174250
174310
176010
144352
1564352
160135
162025
162202
162225
166025
170312
170352
172012
1720852
172202
176025
176U50
020653
0

OsXRANK
O,10xe
0,0

1,810x2
1,1,SNC
KEYRB
0,0,82¢C
SESAME
KEYA
0,0,82¢C
SESAME
KEYA

0.1

0,SES4LO

1.1
ASVTYME

SsREINITIALIZE RANK LIST
JAUTO INC POINTER,
JRIT 15:=1 AS END OF XKEY MAKKER,

+sGEYT ORDINAL COUNT FROM RANK LIST.

sCK IF # IS ODDO OR EVEN,

JEVEN

JROTATE O INTO BIT 15 FOR ODD ORDINAL,
sCARRY BIT SET MEANS END OF KEY,

¢ MORE=ON=KEY,

JROTATE 1 INTO BIT 15 FOR EVEN ORDINAL,
+CARRY BIT SET MEANS END OF KEY,
SMORE=ON=KEY,

JACTI=KEY

sCLEAR AC1 AS KEY INDICATOR FOR NO
sCPU FOUND,» RETURNS

sIDENT TABLE FOR OTHER PROGRANMS,

sNOVA KEY, cPU # 11
SNOVA 1200 KEVY, 12
JNOVA 800 KEY, : 13
sSUPERNQVA KEY, 14
SSUPERNOVA SC KEVY. 15
"JNOVA 2 = 8K KEY, 16
SNOVA 2 = 16K KEY,. 17
JRC3603/RC3609, 16K KEY 20
JRC3603/RC3609/BREAK ON KEY 21
JRC3603/RC5608, 32K KEY 22
JRC36035/RC3608/BREAK ON KEY 23

SNOVA 2 = DATARAM 900 NSEC KEY 24
JEND OF TARLE, NO CPU FOUND, & O



t 0062

40
41
42
43
YA
- 45

47
L8

50
51
52
53
54
55
56

07363
07364
07365
07366
07367
07370
073571
07372
07373
07374
07375
ur376
0?7377
07400
07401
07402
07403
07404
07405
07406
07407
07410
07¢11
0741¢
07413
07414
07415
07416
07417
07420
07«21
07422
07423
Q7424
07425

Q7426
07427
07430
07431
07432
074633
07434
07435
07436

07437
07440
07461
07442

Q7443
Q7444

07445

07446
07447

MATIN

VS4LL?
102520
101120
126400
061014
060114
063514
Q007727
060114
125400
063514
000776
004463
030516
034516
141000
1754058
000413
143020
107013
000774
030510
173000
034425
157000
025400
125004
006403
00e063
004430
050403
024402
002402
000000
000000

051440
052105
041440
052520
0&7516
037040
040440
031103
000000

007440
000001
00o000L0
000001

000001
000001

000001

000001
0000900

NwTYP:

NXTYP?

NFTYPS
NITYP:
NRTYP:

NCTYP:
NIRET:
NOTYM:

NEXIS:

sFIND TYPE OF CPU USING RTC

frPART OF CPUTYP .
STA I,NIRET 2SAVE RETURN

SuBzZL 0,0 sACD =1

MOVZL 0,0 sACO:=2

sus 1,1

DOA UsXRTC +SET RTC FREQUENCY

NIOS XRTC sT0 100 HZ (10 MSEC)
SkPBRZ XRTC

JMP o1 JSYNCHRONIZE RTC

MIOS XRT(C sSTART RTC

INC 1,1 sCOUNTS s X USEC
SkPBZ XRTC H ¢X USEC
J™pP a=2 JLOOP FOR 10 mS X USEC
JSR NTTYP sTEST RTC STABILITY

LDA 2,NNSOQ 2STEP =500

LoA JI,NNO +8 TIMES

MOV 2.0 JSTARTING AT =500=SPEED
INC 3,3,SNR SNEXT STEP OR

JMP NFTYP sTYPE OF NOVA NOT FOUND
ADDZ 2,0 sSPEED:=SPEED=5U0

ADD#® Us1,SNC 2NO. OF COUNTS>=(=SPEED)
JMmpP NXTYP sTHEN GO TO NXTYP ELSE .
LDA 2,NC8 sCONVERT TIMES TO CPUNO
ADO 3,2 sAS MENTIONED BELOW

LDA 3,NEXIS SCHECK IN

ADD es3 sTHE TABEL THAT

LOA 1,0,3 s THE FOUND CPUNO

MOV 1,1,SZR JEXIST

JMpP NRTYP sYES, RETURN

CCRLF sNO

JSR NOTYP sGET OPERATORS CPUNO
STA 2sNCTYP 2SAVE CPUNO

LDA 1,NCTYP SRESTORE CPUNO

JMP aNIRET JEXIT

0

0

«TXT § SET CPUNO > AC2} ;" SET CPUNO > ACZ2"

sRANGE LOOPS OF X USEC CPUNO TYPE

Q¢1 ’ 0" SOO

1 s 500«1000 794 12+6 0 NOVA

0 21000=1500 1

1 +1500-2000 1724 5,80 2 360&BRE A
; 1770 5065 2 3609BREA:
H 1905 5,25 2 12XX

1 +2000=2500 2722 LsS 3 SUPER

1 +2500=~3000 2702 3,7 4 SUPER S¢
; 2778 3,6 4 830

1 +3000=3500 3012 3,32 b) 36037360
; 3125 3,2 5 NOVAZ=1¢6:
; 3226 3,10 5 3603/360:
’ 3333 3.0 S 800,820,840
H 3448 2,90 S N=2=DATARAM

1 #3500=4000 3703 2r7 é NQOVA2=§K

0 +4000-4500 7



* Ouél

01
02
03
04
05
06
07
08
09
10
11
12
13
14
15
16
17
18
19

07450
07451
07452
07453
07454
07455
07456
07457
07460
074661

074062
07463
N7464
074665
Q7466
7667
Q7470
07471
Q7472
07473
67474
Urae7s
ND7476
07477
07500

5 07501

07502
07503
07504
Q7505
07506
u7507
07510

Q7511

07512
07513
u7s1s
07515

U7516
07517
07520
07521

07522
07523
07524
07525
07526
07527
0?7530

07531
07532
07533
07534
U7535
07536
07537
07540
07541

«MATIN

054411
006046
006044
007426
006040
007426
006043
063077
006N
000000

020437
040431
Q44431
U54426
126440
060114
125400
063514
060776
034422
161220
101220
101220
101220
101220
117000
030413
112400
166433
132432
0006414
014405
000756
024404
002401
000000
000000
00o000¢C
000012
177014
177767
000010
000175
000010
006046
006044
007531
006043
006040
007531
000670

052122
020103
051511
052440
051516
C40524
046102
026105
000000

NOQTYP:

NOTRE:

NTTYP:

NTREP:

NTRET:
NTDEC:
NTRES:

NNSQO:
NNOD:
NC8:
NC125:

NYTYP?

NZTYP:

STA
CpICL
CDISP
NOTYM
CMESS
NOTYM
CCRLF
HALT
JmP

LDA
STA
STA
STA
suBo
NIOS
INC
SkPBZ
JMP
LDA
MOVZR
MOVZR
MOVZR
MOVZR
MOVZIR
ADD
LDA
SuB
suRz#
SURZ#
JMP
Ds2
JMP
LDA
JMP

V]

0

0
«ROX 10
=500
-9

8

125
«RDX 8
CoICL
CDISP
NZTYP
CCRLF
CMESS
NZTYP
JMP

3,NOTRE

aNOTRE

0,NC125
O,NTDEC
1/NTRES
I/NTRET
1.1
XRTC
1,1
XRTC
--2
3,NTRES
3,0

0,0

0,0

0,0

0,0

0,3
2sNTRES
0,2
3,1,SNC
1.,2,82¢C
NYTYP
NTDEC
NTREP
1,NTRES
ANTRET

NITYP.

sCLEAR DIS
sDIS = MESSAGE

s SET CPUNO > AC?

sNO DISATT, WAIT ROUT. NO CONSTANT
sPUT CPUNO INTO A(C2

+CONTINUE

sTEST STABILITY
125 TIMES
+STORE FIRST RESULT

sAC1:=0

sSTART RTC

s COUNTS

sLOOP FOR 10U MSEC

+GET FIRST COUNT
750 %

;eS %

$12,5 %

¢6,25 %
JACO:=23,12 %
JAC3:=2103,12 %

iAC2:=96,88 %

+sOUTSIDE TOLERANCE
297 X<COUNTKC103 %

"~ JTRY 125 TIMES

sGET FIRST RESULT
JEXIT

#RTC IS UNSTABLE,

#NO DISATT, WAIT ROUT. NO CONSTANT

«TXT IRTC IS UNSTABLE,! S"RTC IS UNSTABLE.,"



* 0064

01
02
03
04
05
06
07
08
09
10
11
12
13
14
15
16
17
18
19

U7542
07543
07544
07545
07546
07547
0755C
07551
07552
07553
07554
07555
07556
0?7557
07560
u7561
u7562
07563
07564
07565
07566
07567
07570
07571
07572
07573
07574
07575
07576
07577
07600
07601
07602
07003
07604
07605
07606
07607
07610
07611
07612
07613
07614
07615
07616
07617
07620
07621
07622
07623
07624
07625
07626
07627
07630
07631
07632
07633
07634
07635
07636
07637
07640
07641

MAIN

000010

000006
000006
000006
000006
0oouns
000006
000006
000006
000006
004400
005000
000006
006000
106400
000006
000006
000006
000006
cvoove
000006
000006
000006
000006
000006
000006
000006
000006
000006
006006
000006
000006
000006
117400
020400
021000
121400
022000
122400
123000
023400
024000
124400
125000
025400
126000
026400
027000
127400
030000
130400
131000
031400
132000
032400
033000
133400
134000
034400
035000
135400
036000
136400
137000
037400

eRDX
PTAaBT:
«TXTE?
<hH><0>
<6><0>
<6><0>
<6><0>
<6><0D>
<H><0>
<6><0>
<6><0>
<6><0>
<0><11>
<0><12>
<6><0>
<0><14>
<0><15>
<6><0>
<6><0>
<6><0>
<6><0>
<6><0>
<6><0>
<6>3<0>
<A><0>
<6><0>
<6><0>
<A><0>
<6><0>
<6><0>
<6>3<0>
<6><D>
<6><0>
<6><0>
<6><0>
<0><37>
<0><61>
<0><42>
<0><43>
<0><44>
<0O><465>
<0><4L6>
<O><L?>
<0><50>
<0><51>
<0><52>
<0><53>
<0><54>
<0><55>
<U><56>
<0><57>
<0><60>
<N><61>
<0><62>
<0><63>
<0><64L>
<0><65>
<0><66>
<0><67?7>
<0><70>
<0><71>
<0><72>
<0><73>
<0><74>
<0><75>
<0><76>
<0><7?>

8



t U065

07642
07643
07644
07645
07646
07647
07650
07651
07652
07653
07654
07655
07656
07657
07660
07661

07662

07663
07664
07665
07666
07667
07670
07671
07672
07673
07674
07675
07676
07677
o7700
07701
07702
07703
07704
Q7708
07706
Q7707
07710
07711
0712
07713
07714
077158
Q7716
07717
07720
Q7721
07722
07723
Q7724
07725
07726
g7vev
07730
07731
07732
07733
07734
07735
07736
Q7737
07740
07741
Q7742

«MAIN

140000
040400
041000
141400
042000
142400
143000
0435400
G44000
164400
145000
045400
146000
046400
047000
147400
050000
150400
151000
051400
152000
052400
053000
153400
154000
054400
055000
155400
056000
156400
157000
057400
006000
040400
041000
141400
042000
142400
143000
043400
044000
144400
145000
045400
146000
046400
047000
147400
050000
150400
151000
051400
152000
052400
053000
153400
154000
054400
055000
140000
121400
156400
004400
000006
000000

<0O><100>
<0><101>
<0><102>
<0><103>
<0><104>
<0><105>
<0><106>
<0><107>
<€0><110>
<0><111>
<0><112>
<O><113>
<0><114>
<0><115>
<0><116>
<0><11?>
<0><120>
<0><121>
<0><122>
<0><123>
<0><124>
<0><125>
<0><126>
<0><127>
<0><130>
<0><131>
<0>¢132>
<0><133>
<0><134>
<0><135>
<0><136>
<0><137>
<0><14>

<0><101>
<0><102>
<0><103>
<0><104>
<0><105>
<€0><106>
<(0><107>
<0><110>
<0><111>
<0><112>
<0><113>
<0><114>
<0><115>
<0><116>
<0><117>
<€0><120>
<0><121>
<0><122>
<0><123>
<0><124>
<0><125>
<€0><126>
<0><12?>
<0><130>
<0><131>
<€0><132>
<0><100>
<0>¢<43>

<0><135>
<0><11>

<6><0>?



1+ Ouée

02
03
04
05
06
Q7
08
09
10
11
12
13
14
15
16
17
18
19
20
21
22

07743
077464
07745
07746
07747
0775u
07751
07752
07753
Q7754
u7755%
07756
07757
07760
07761
Q7762
07763
07764
Q7765
Q7766
07767
07770
07771
0?7772
07773
07774
077758
07776
Qrvev
10000
10uv1
10002
10003
10CU4
100058
10006
10007
10010
10011
10012
10013
10014
10015
10016
10017
100206
100621
10022
10023
10024
10025
10026
102327
10030
10031
10032
10033
10034
10035
10036
10037
10040
10061
10042

MAIN

000012

000006
090004k
000006
000U06
0uno0ueé
000006
000006
000006
000006
guesn
605000
000006
006000
106400
000006
0000066
N0N00e6
00N006
000006
unooé
0uu00s
000006
000006
000006
000006
000006
000006
000006
Qu0006
000006
000006
000006
117400
0346000
137000
Q40400
131000
034400
035000
136400
030000
130400
135400
u27000
020400
127400
120000
133400
022000
122400
123000
023400
024000
124400
125000
025400
126000
026400
021000
121400
032400
132000
033000
037400

«RDX
PTAB2:
o TXTE?
<H>CD>
<6><0>
<6><0>
<6><0>
<6><0>
<650
<6><0>
<6><0>
<6><0>
<0><9>
<0><10>
<6><0>
<(0><12>
<Y><13>
<6><0>
<H><0>
<6><0>
<6><0>
<6><0>
<6><0>
<6><0>
<ADCO>
<6><0>
<6><0>
<6><0>
<6><0>
<6><0>
<6><0>
<4><0>
<6><0>
<6><0>
<6><0>
<0><31>
<0><60>
<0><62>
<0><65>
<0><50>
<U><S57>
<0><58>
<0><61>
<0><458>
<0><4L9>
<0><59>
<0><46>
<0><33>
<0><4L?>
<0>¢<32>
<0><S55>
<0><36>
<0><37>
<N><38>
<0><39>
<0><40>
<0><41>
<0><42>
<0><43>
<O><b4>
<0><L5>
<0><34>
<0><35>
<0><S83>
<0><52>
<0><54>
<0><63>

10



t 0067

02
03
g4
95
06
07
ng
09
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25

10663
10044
10vue6S
10046
10067
10050
10051
10052
10053
10054
10055
10056
10057
10060
10061
10062
10063
10064
10065
10066
10067
10070
10071
10072
1Gu73
10074
10C75
10076
10077
10100
10101
10102
10103
10104
10105
10106
10107
10110
10111
10112
10113
10114
101158
10116
10117
10120
10121
10122
10123
10124
10125
10126
10127
10130
10131
10132
10133
10134
10138
10136
10137
10140
10141
10142
10143

«MAIN

041000
057400
157000
156400
056000
155400
055000
054400
154000
153400
053000
052400
152000
051400
151000
150400
050000
1474900
047000
Q46400
146000
065400
145000
164400
142400
042000
141400
064000
0463400
143000
031400
134000
006000
057400
157000
156400
056000
155400
G55000
054400
154000
153400
053000
052400
152000
051400
151000
150400
050000
1647400
047000
046400
146000
045400
145000
144400
142400
042000
161400
041000
040400
143000
004400
000006
000000

<0><66>
<(1><95>
<0><94>
<C><93>
<0><92>
<0><91>
<U><C0>
<0><89>
<O><88>
<0><87>
<(}><86>
<0><8%>
<Ud<C84>
<0><83>
<0><82>
<€0><81>
<)><80>
<0><79>
<0><78>
<0><?77>
<0><76>
<0><75>
<O><74>
<0><73>
<0><69>
<0><68>
<0><67>
<()><72>
<0><71>
<0><70>
<0><51>
<0><56>
<0><12>
<0><95>
<0><94>
<0><93>
<0><92>
<0><91>
<0><90>
<0><89>
<0><88>
<O><87>
<0><86>
<0><85>
<0><84>
<0><83>
<0><82>
<0><81>
<0><80>
<O><?79>
<0><78>
<0><?7?>
<0><76>
<0><75>
<0><74>
<0><?73>
<0><69>
<0>¢68>
<0><67>
<0><66>
<0><65>
<0><70>
<0><9>

<6><0>7



T 0ués

01
02
03
04
05
06
07
08
09
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29

101464
10145
10146
10147
10150
10151
101852
10153
10154
10155
10156
10157
10160
10161
10162
10163
10164
10165
10166
10167
10170
10171
10172
10173
10174
10175
10176
10177
10200
10201
10202
10203
10204
10205
10206
10207
1021v
10211
10212
10213
10214
10215
10216
10217
10220
10221
10222
10223
10224
10225
10226
10227
10230
10231
10232
10233
10234
10235
10236
10237
10240
10241
10242
10243

JMAIN

00o0u12

v000aé
000006
0000Ne
Qu0DQ0e6
000006
000006
000006
00GC0Ce
000006
004400
005000
020006
006000
106400
000006
00Q006
000006
000004k
000G06
00006
ouLo06
000006
w00L0os
00000s
0J0C0e6
SIMIVIOIVY.)
000ULe
000006
U]
00C006
000006
000006
117400
134000
035000
136400
027000
032400
033000
034400
126000
026400
135400
125000
156400
025400
056000
031400
120000
020400
021000
121400
022000
122400
123000
023400
024000
124400
157000
057400
130400
030000
131000
135400

«ROX
PTARY:
«TXTE?
<6><0>
<6D<CUD>
<6><D>
<6><0>
<6><>
<H>K0>
<6><N>
<o><0>
<4><0>
<0><9>
<U><10>
<6><0>
<0><12>
<0><13>
<6><0>
<H><0>
<6><U>
<6><0>
<AXKOD>
<HOCUD
<ADCY>
<AHDCD
<6><0>
<A><0>
<6><D>
<6D<C)D>
<6><0>
<H><0>
<6><0>
<6><0>
<ADCND>
<6><0>
<0><31>
<0><56>
<0><58>
<0><61>
<0><au6>
<0><53>
<0><S54L>
<0><57>
<O><44>
<€0><4L5>
<0><55>
<Y><C4L2>
<0><93>
<0><43>
<U><92>
<(><51>
<0><32>
<0><33>
<0><34>
<0><35>
<0><36>
<0><37>
<0><38>
<0><39>
<0><460>
<0><461>
<U><94>
<0><95>
<U><49>
€0><4L8>
<0><50>
<0><59>

1u




* G069

10244
10245
10246
10247
10250
10251
10252
10253
10254
10255
10256
10257
10260
10261
10262
10¢063
10264
10265
10266
10267
10270
10271
10272
10273
10274
10275
10276
10277
10360
10301
10302
10303
10304
10305
10306
10307
10310
10311
10312
10313
10314
10315
10316
10317
10320
10321
10322
10323
10324
10325
10326
10327
10330
10331
10332
10333
10334
10335
10336
10337
10340
10341
10342
10343
103464

eMAIN
137000
155490
055000
05440C
154000
153400
053000
0524C0O
152000
051400
151000
150400
(50000
147400
047000
046400
146000
045400
1645000
144400
064000
043400
1435000
142400
G60400
1400C0
037400
042000
141400
0461000
127400
132000
006000
155400
055000
054400
154000
153400
053000
(52400
152000
051400
151000
150400
050000
1647400
047000
046400
146000
045400
145000
144400
044000
043400
143000
1642400
040400
140000
037400
137000
136400
61000
004400
000006
000000

<0><62>
<0><91>
<0><90>
<O><89>
C)>CRED>
<(1><87>
<(><RHD>
<U><85>
<0)><84>
<0><83>
<0><82>
<0><81>
<O><R0>
<1><79>
<Q><78&>
<O><K? 7>
<0><76>
<0><79>
<0><74>
<O><73>
<0><72>
<U><71>
<0><70>
<0><69>
<0><65>
<Ud<64Ld>
<D><63>
<UDCHED>
<0><67>
<0><é6>
<0><67>
<0><52>
<0><12>
<0><91>
<0><90>
<0><89>
<U><88>
CU><87>
<0><86>
<(1><85>
<()><84>
<U><83>
<0><82>
<O><8&1>
<0><80>
<0><79>
<0><78>
<0><7?77>
<0><76>
<0><75%>
<0><74>
<0><?73>
<0><72>
<0><71>
<0><70>
<€0><69>
<><65>
<0><64>
<0><63>
<()><62>
<0><61>
<0><66>
<0><9>
<6><0>?



*+ uoO7U

01
Qe
03
(27
0s
06
07
08
09
10
11
12
13
14
15
16
17
18
19

10345
10346
10367
10350
10351
10352
10353
10354
1045%
10356
10357
10360
10361
10362
10363
10564
10365
10366
10367
10570
103871
10372
10373
10374
10375
10376
10377
10400
10401
10402
10403
10404
104C5S
10406
10407
10410
10611
10412
106413
10414
10415
10616
10417
10420
106421
10422
10423
10624
10425
10426
10427
10430
106431
10432
10433
106434
10435
10436
10637
10440
104461
10642
10443
10444

MATN

00oQu10

0UN00vV6
00C006
000006
U000uUe
000006
000008
I IT.)
030006
00000A
004400
005000
000006
00000
106400
0000C6
0000U6
0u0006
000006
000006
6000ue
00000s
0000ués
G00COos
000006
0000Us
000006
0Q0006
000006
000006
000006
000006
000U06
117400
022000
025400
157000
047000
156400
136400
127400
026400
027000
045400
137000
1646000
145000
044000
046400
037400
140000
040400
41000
141400
042000
142400
143000
043400
144400
126000
122400
021000
030000
124400
125000

«RDX
PT&RG:
<6><0>
<4><0>
<6><U>
<6><0>
<H5><0>
<6H><0>
<hADCD>
<6><i>
<6><0>
<0><11>
<0><12>
<A><0>
<0><14>
<U><15>
<6><0>
<6><0>
<6><0>
<hA><0>
<6><0>
<h><0>
<H><0>
<4><D>
<6><0>
<hH><0>
<6><0>
<6><0>
<6><0>
<6><0>
<A
<6><0>
<HD<CU>
<6><0>
<0><37>
<0><CL46d>
<Y>DC53ID>
<0><134>
<0><116>
<0><135>
<0><75>
<0><S57>
<0><55>
<0><56>
<0><113>
<0><76>
<O><114>
<0><112>
<0><110>
<0><115>
<0><77>
<0><100>
<O><101>
<0><102>
<0><103>
<0><104>
<0><105>
<0><106>
<D><107>
<0><111>
<0><54>
<0><C465>
<UdCL2>
<N><60>
<0><51>
<0><S2>

R



*

Qu71

10445
10646
10447
10450
10491
10452
10454
10454
10455
10456
10457
10660
10461
104662
10463
10464
10465
10466
104667
10470
10671
10672
104673
10474
10475
10676
10477
10500

} 10501

10502
10503
10504
195059
10506
10507
10510
10511
10912
10513
10514
10515
10516
10517
10524
10521
10522
10523
10524
10525
10526
10827
10530
10531
10532
10533
10534
10535
10536
10537
10540
10541
10542
10543
10544
10545

<MATIN
GS7400
1476400
0S0000
150400
151000
051400
152000
(152400
053000
153400
154000
054400
055000
155440
056000
130400
131000
031400
132000
032400
033000
133400
134000
034400
035000
135400
036000
020400
123000
023400
024000
121400
006030
167400
050000
150400
151000
051400
152000
052400
053000
153400
154000
054400
055000
155400
056000
1304040
131000
031400
132000
032400
033000
133400
134000
034400
035000
135400
036000
057400
157000
023400
004400
000006
oo0¢oon

<UD<137?>
<O><117>
<><120>
<0><1¢21>
<€0><122>
<0><123>
<0><124>
<0><125>
<U><126>
<0><127>
<0><130>
<0><131>
<0><132>
<0)><133>
<€0><134>
<0><61>
<0><62>
<0><é63>
<0><64>
<0><65>
<0><66>
<0><67>
<0><70>
<0><71>
<0><72>
<Y><73>
<0><746>
<0><41>
<O><CL6d>
<0><47>
<0><50>
<0><4L3>
<U><14>
<0><117>
<0><120>
<U><121>
<N><12¢2>
<0><123>
<0><124>
<0><125>
<0><126>
<N><127>
<0><130>
<U><131>
<0)><132>
<0><133>
<0><134>
<U><61>
<0><62>
<U><63>
<0><64>
<0><65>
<0><hé6>
<UDCH7>
<0><C74>
<0><71>
<0><72>
<0><73>
<0><?4>
<0><137>
<€0><136>
<O><6?>
<0><11>
<6><0>?



+ 007¢

01
02
03
04
05
06
07
08
09
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30

10546
10547
10550
10551
10552
10553
105%4
10555
10556
10557
10560
10561
10562
10563
10564
10565
10566
10567
10570
10571
10572
10573
10574
10575
10576
10577
10600
10601
10602
10603
10604
10605
10606
10607
10610
10611

10612
10613
10614
10615
10616
10017

10620

MAIN

062677
006061
001236
020442
0404640
005043
016436
000776
020436
006041
006061
001237
020433
006041
006061
001237
020430
006041
006061
001237
006040
010623
0060143
006040
004064
006071
010633
010626
010617
006054
0060640
006104
000402
000770
030075
001000

000000
000005
000014
000035
000037
000400

000757

POWON?S

RPSAG:

PCOUN:
PCOTT:
PCH14G:
PCH3S:
PCH3?7:
PSAAN:

SWISA:

sPOWER RESTART ROUTINE

INORST

CwAlT

SEC3

LOA 0,PCOTT
STA 0,PCOUN
CCRLF

DSZ PCOUN
JMP Y4

LDA 0,PCHIG
CCHAR

CWAIT

SECM2

LDA 0,PCH3S
CCHAR

CwAIT

SECM2

LDA 0,PCH3Y?
CCHAR

CWwAIY

SECM2

CMESS

MPOWO

CCRLF

CMESS

PROG

CQUES

MSAgQU

DSAGQU

PSAAN

cTzoc

cpzoc

CGTOK

JMP ot+?

JMP RPSAQ
LDA 2oDIGIN
JMP 0,2

SWAIT 3 SECONDS TO TERMINAL READY

JPRINT 5 CR, LF FOR TTY, SILENT

JFF FOR LPT AND CLEARING SOME CRT'S
»20 MSEC FOR CRT

sHOME UP FOR CRT

s20 MSEC FOR CRT

JERASE EOF FOR CRT

s20 MSEC FOR CRT

+POWER .

sACTUAL PROG NAME
sSET SWITCHES, START ADDR

sSUGGESTED ANSWER

JREAD ANSWER

JSUGGESTED ACCEPTED BY OPERATOR
sERROR RETURN

JANSWER INPUT'ED

+START PROG

sCOUNTER
’5 CR,LF
JEF

sHOME UP

SERASE EOF
JSUGGESTED START ADDR o

sINITIAL START ADDRESS ROUTINE
JUSED TO HMELP START WITHOUT SWITCHES

JMP RPSAQ

JUSE POWER RESTART ROUTINE



+ 0073

01
02

03
04

05
06

07
08

09
10
11

10621
10622

10623
10624
10625

10626
10627
10630
10631
10632

10633
10634
10635
10636
10637
1064y
106461
10642
10643
10644
10645
100646
10647
10650
10651
10652
10653
10654
10655
10656
10657

10660
10661
10662
10663
10664
10665
10666

+MAIN

005015
000000

ve?7520
042527
000122

042523
031505
031056
051454
000101

042523
020124
053523
052111
044103
051508
052040
020117
047503
052116
047522
026114
024040
027063
024462
020054
052123
051101
0e0524
042104
000122

005015
050103
020125
054524
042520
020072
000000

MCRLF:

MPOWO

DSAGU:

MSAQU:

MCPUT:

«TXT

«TXT

«TXT

« TXT

¢"SET SWITCHES TO CONTROL.,

« TXT

1€15><12>! 2"<15><12>"

{POWER! s"POWER"

ISEE3.2,5A!

SMSEE3.2,5A"

ISET SWITCHES YO CONTROL, (3.2), STARTADODR|

1<15><12>CPU TYPE:

.

(3.2)s STARTADDR"

£''€155<12>CPU TYPE:

|
|
|
"
|
|
\
|
\
|



T QU7

01
02
03
04
05
04
07
08
09
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
63
44
45
46
67
48
49
50
51
52
53
54
S5
56
57
58

10667
10670
10671
10072
10673
10674
10675
1ue76
10677
10700
10701
10702

10703
10704
10705
10706
10707
10710
10711
10712
10713
10714
10715
10716
10747
10720
10721
10722
10723
10724
10725
10726
10727
10730
10731
10732
10733
10734
10735
10736
10737
10740
10741

10742
10743
10744
10745

+MAIN

165000
0u6072
uCel71
010746
V10757
010742
006052
006056
006104
00402
000770
02v075S

040640
006071
010764
010764
010744
0u6LS2
006056
006104
000402
QUo770
020075
0460427
006043
006046
(24422
006052
006056
030417
025000
006052
006056
006047
Q24414
030411
010410
000401
132414
000761
006043
0026401
010620

000034
000000
000u37
goonoo

EXMEMS

EXMMF 2

EXMMT:

EXPRT:

XFROM:
FMADR S
XTOIN:
LMADR:

sROUTINE TO EXAMINE MEMORY,

Moy
CSAwS
CQUES
MXMAF
DXxMmF
XFROM
cTO(CT
CDOCT
CGTYK
JMP
JHpP
LDA

STA
CQUES
MXMMT
MYMMT
XTOIN
CTOCT
cpoCT
CGTOK
JmP
Jmp
LDA
STA
CCRLF
coIcL
LOA
crocCT
coocT
LDA
LDA
CToCT
CooCT
COATT
LDA
LDA
IsZ
JMP
syts
JMP
CCRLF
JMP
SWISA

34
v
37
0

3,1

42
ExmMmE
0,DIGIN

O,FMADR

o+
EXMMT
0,DIGIN
O,LMADR

1,FMADR

2s,FMADR
1,0,2

SSTART ADDR MESSAGE

JEXAMINF MEM FROM
JSEE NEXT GQUESTION, TO (INCL)
sSUGGESTED ANSWEK

JREAD ANSWER

sSUGGESTED ACCEPTED

sERROR RETURN

SANSWER INPUT'ED

sMOVRE Us0U,SZC JEVEN 2

sJMP EXMME sNO,» ERROR

sLDA 1,UPPEKLIMIT

sLDA 2,LOWERLIMIT

s4DCZ8 1,0+SNC

JADCZ# 0,2,5S2C ;AC2=<ACU=<CACT ?
s JMP EXMME sOUTSIDE LIMITS
JINPUT ACCEPTED

+10 INCL.
sUSE THE SAME MESS AT DIS
sSUGGESTED ANSWER

sREAD ANSWER
sSUGGESTED ACCEPTED
sERROR RETURN
JANSWER INPUT'ED

s INPUT ACCEPTED

sTO NEXT LOC

SLAST LOC ?
sNOs NEXT
JYES, PROGRAM FINISHED

SRESTART MAIN PROGRAM

sFIRST MEM LOC QUES
sANSWER

sLAST MEM LOC QUES, INCL
SANSWER



*t 0U75 «MAIN
01
02 MXMMESs  STXT JEXAMINE MEM FROM ! JUEXAMINE MEM FROM "
10746 054105
10747 046501
10750 047111
10751 020105
10752 042515
10753 ¥20115S
10754 051106
10755 Q46517
10756 000040
03
D4 DXMMF oTXT !X M FROM | sM"X M FROM "
10757 020130
10760 020115
10761 051106
10762 046517
10763 000040
s
06 MXMMT ¢ «TXT ITO INCL,
10764 047524
10765 044440
10766 041516
10767 027114
10770 000040
Q7
08 MDMMCs: o TXT IDEPOSIT: | s"DEPOSTIT: "
10771 042504
10772 047520
10773 0446523
10774 035124
10775 000040
09
10 MDMMEF ¢ «TXT |FROM LOC ! s"FROM LOC "
10776 051106
10777 046517
11000 046040
11001 041517
11002 000040
11
12 11003 177777 DPCON: 177777 JDEPOSIT CONTENT QUES
13 11004 000000 CMADR: O S ANSWER

s"T0 INCL. "



* 0u7é6

01
02
03
DIA
0s
06
07
08
09
10
1
12
13
14
1%
16
17
18
19
20
21
22
23
24

110058
11006
11907
11010
11011
11012
11013
11014
11018
11016
11017
11020
11021
11022
11023
11024
11025
11026
11027
11030
11031
11032
11033
11034
11035
11036
11037
11040
11061
11042
11043
11044
11045
11046
11047
110580
11051
11052
11083
11054
11085
11056
11057
11060
11061

oMAIN

165000
006072
006071
010771
010771
011003
006052
006056
006104
C00402
Q00770
020675
0460763
006071
010776
010776
010742
006052
006056
006104
000402
000770
020075
040707
006071
010764
010764
010744
006052
006056
006104
000402
000770
020075
040676
024734
030672
045000
034672
010667
000401
172414
000772
002401
010620

DPMEM:

DPMMC e

DPMMF 2

DPMMT ¢

DPPRT:

sROUTINE TO DEPOSIT In MEMORY,

MOV
CSAMS
CQUES
MoOMM(C
MpMM(C
OPCON
croCcT
coocCT
CGTOK
JMP
JMP
LDA
STA
CQUES
MDMMEF
MOMMF
XFROM
cTocT
cpocT
CGToUK
JMP
JMP
LDA
STA
CQUES
MXMMT
MxmMmT
XTOIN
cvocrT
coocCT
CGTOK
JMP
JMP
LDA
STA
LDA
LDA
STA
LDA
182
JMP
SuB#
JMP
JMP
SWISA

3,1

e+
opPMMC
0,01GIN
N0,CMADR

e+l
DPMME
0,DIGIN
0,FMADR

a*2
DPMMT
0,0IGIN
O,LMADR
1,CMADR
2,FMADR
1,0,2
J,LMADR
FMADR

o +1
3,2,S1R
DPPRT
et

¢START ADDR MESSAGE
+DEPOSIT:

sSUGGESTED ANSWER

JREAD ANSWER
sSUGGESTED ACCEPTED
sERROR RETURN
JANSWER INPUT'ED
sINPUT ACCEPTED

sFROM LOC

sSUGGESTED ANSWER

+READ ANSWER
sSUGGESTEO ACCEPTED
JERROR RETURN
JANSWER INPUT'ED
sINPUT ACCEPTED

;70 INCL.

sSUGGESTED ANSWER

sREAD ANSWER
sSUGGESTED ACCEPTED
JERROR RETURN
SANSWER INPUT'ED

s INPUT ACCEPTED

sTO NEXT LOC

sLAST LOC ?

sNO, NEXT

sJYES, PROGRAM FINISHED
SRESTART MAIN PROGRAM



+ 0077

01
02
03
04
05

06
o7

08
09
10
11
12
13
14
15
16
17
18
19

11vu62
11063

110664

11065
11066

11067
11070
119?71
11072
11073
110674
11078
11076
17077
11100
11101
11102
11103
11104
ER BT
S 1104
11107
11110
19111
11112
11113
11114
11115
11116
11117
11120
11121
11122
11123

«MAIN

000000
000000

ooou77?

020040
000000

054773
025400
064617
025401
0644413
027402
044075
Q44765
025403
0444612
025404
044411

006046,

006043
006044
000000
006040
0un00o0
024752
000000
Quvoooo
006044
011064
006040
011064
006040
011065
034740
001405

RQUES:
QUESA:

MXQUE?

Mx2SP3

XQUES:

QUESD:
QUESM:

QUEST:
QUESS:

JTAPE 3

«EOT

JRETURN ADDR QUES ROUTINE
sSUGG, ANSWER

;"?"

"2 SPACE"

sROUTINE TO OUTPUT QUESTIONS,
sHOW TO USE, SEE EXMEM,

sCALL

e Ne %a % %o %o

STA
LDA
STA
LDA
STA
LDA
STA
STA
LoA
STA
LDA
STA
CDICL
CCRLF
CoISP

CMESS

LDA
0

CDISP
MXQUE
CMESS
MXQUE
CMESS
Mx2SP
LDA

JMP

CQUES
MQUES
DQUES
AGQUES
cTocT
CDOCT
RETURN

3,RQUES
1,0,3
1,QUESM
1,1,3
1,QUESD
1,82,3
1,0IGIN
1,0UESA
1,3,3
1,QUEST
1,4,3
1,QUESS

1,QUESA

3,RQUES
5,3

JLABEL TEXT TTO/LPT 1,9,17,25 LETTERS
SLABEL TEXT DIS ALLWAYS 9 LETTERS
JLABEL SUGGESTED ANSWER

JPRINT ROUTINE FOR SUGG, ANSWER
JDISPLAY ROUTINE FOR SUGG. ANSWER

5TO RELEVANT CALL OF INPUT ROUTINE.
1. PARAM

2. PARAW

+3. PARAM

74 PARAM

25« PARAM

JOISPLAY MESSAGE
sPRINT MESSAGE

JNUMBER PRINT ROUTINE TTO/LPTY
SNUMBER PRINT ROUTINE OIS

¢ ?
s2 SPACE

sBYPASS PARAM,, RETURN
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«MAIN

STAPE &

} GENERAL INPUT=ROUTINES. verston 760119 8y wi @
; GETDC GET DECIMAL NUMBER

i GETOK GET OKTAL NUMBER

; GETBI GET BINARY NUMBER

; GETSC GET SINGLE CHARACTER

; GETTX GET TEXT STRING

; ABSTRACTS:

Vs %o N8 Ve % N

e %o e

e %o

s o

e %o

We “s e

-e

“e %o

Ve ®e W %o

AFTER CALLING DIFFERENT ROUTINES THE OPERATER CAN KEY=IN A
DECe=~¢s OCT.= OR A BINARY NUMBER, A CHARACTER OR A TEXT=STRING,
THE NUMBFR OR THE CHARACTER wILL AFTER A TERMINATION=INPUT
BE STORED IN "DIGIN"., THE TEXT=STRING IS PACKED IN A BUFFER
CALLED "TEXIN", THE ADDRESS OF TEXIN IS STORED IN "DIGIN"
FOR INDIRECT USE.

DESCRIPTION:

>GETDCK FOR A DECIMALNUMBER DX, WHERE =32768 <= Dx <=32767,
ACCEPTED INPUTS ARE ++=,0+1 eeee?,

"NUMBER"=INPUTROUTINES?S

>GETOK< FOR AN OCTALNUMBER OX, WHERE 0 <= 0Xx <= 177777,
5CCEPTED INPUTS ARE 0!1' ooes 7.

>GETBIK FOR A BINARY NUMBER BX, WHERE 0 <= BX <= 11111111,
ACCEPTED INPUTS ARE 0,1,

THE SPACE CHAR IS BLIND,

A TERMINATION=INPUT WILL STORE THE ENTIRE NUMBER IN THE PAGE=
ZERQ=ADRESS "DIGIWN",

“"CHARACTER"=INPUTROUTINE:

DGETSC< FOR A SINGLE CHARACTER. ACCEPTED INPUT IS
CHARACTERS wITH THE OCTAL ASCII=-CODE 11, 33, 40 = 176,

A TERMINATION=INPUT WILL STORE THE CHARACTER=ASCII=~CODE
(WITHOUT PARITY) IN THE RIGTH WALF OF "DIGIN",

"TEXT"=INPUTROUTINE:

DGETTXC FOR A CHARACTERSTRING OF MAX., 80 CHMARACTERS,
ACCEPTED INPUT IS CHARACTERS wWwITH THE OCTAL CODE 11, 40 = 176,

AFTER A TERMINATION THE STRING IS PACKED R=L AND THE 3 LAST
BYTES IN THE STRING WILL ALWAYS CONTENT CR,LF,0. THEN IT 18§
STORED IN "TEXIN", FIRST UP TO 80 BYTES OF INPUT, FOLLOWED
By THE 3 TERMINATION BYTES.
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e

we %o % e Vv e %o e %6 %o %o %o N

Ve e %o

We Ve Ve Ne e %

e

e “e

OPERATING PROCEDURF ¢

THE ROUTINES ARE CALLED BY THE INSTRUCTION: CODNAMEC,
WHICH EQUALS JS® "ROUTINE", AFTER RECEIVING A LEGAL NUMBER,
CHARACTER OR TEXT=STRING FOLLOWFD BY A TERMINATIOR, THE
PROGRAM RETURNS TO CALL+3., wHEN A FORMAT= OK OVERFLOWERROR
OCCURS,» THE RETURN IS CALL+2. WHEN ONLY A TERMINATOR IS
INPUT, THE RETURN IS TO CALL+1,

CALL Co6TDC +OR CGTOK, CGTRI, CGTSC,» CGTTX
TERM RETURN
ERROR RETURN
NORMAL RETURN

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

EVEKY ERRORRETURN WILL INITIALISE THE BUFFERS, COUNTERS
ETC.or AND THE RE=INPUT'ING THEN HAVE TO START AT THE LAST
TERMINATION POINT, AN » IS PRINTED,

CANCFL®

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 '"$'", AND WwAITS FOR A& NEWw INPUT. IT IS NOT
POSSIRLE TO CANMCEL MORE THAN ONE CHAR, AN ATTEMT WwILL
GIVE ERROR RETURN,

THE NULL CHAR IS BLIND.

TF A CHARACTER IS NOT TERMINATOR, BLIND, CANCEL OR
ACCEPTED, IT IS TLLEGAL AND CAUSES ERROR RETURN,
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01
02
03
04
05
06
n7
08
09
10
11
12
135
14
15
16
17
18
19
20
21
22
23
24

11124
11125
11126
11127
11130
11131
11132
11133
111354
11139
11136
11137
11140
111461
11142
11143
11144
11145
11146
11147
11150
11151
11152
11153
11154
11155
11156

11157
11160
11161
11162
11163
11164
11165
11166
11167

11170
11171
11172
11173
11174

11175
11176
11177
11200
11201

11202
11203
11204
11205
11206
11207
11210
11211
11212

MAIN

054456
004443
0046431
004446
Q4466K1
034454
054452
101122
000421
125400
016646
ovnr7e
126400
101122
024445
101122
Q244644
101122
026437
101122
Q24636
101122
0246b44)
127405
063677
121000
002424

063610
001400
024422
060410
123400
060110
101015
oon?7
002413

126400
061434
122414
goo776
001400

126400
060634
122615
001776
001400

000000
000177
000000
000012
000040
000053
000055
000060
000030

;7 SURKOUTINES USED BY ALL INPOUTROUTINES

5 GETCH GETS A CHARACTER FROM TTI OR NUK TO ACU

GET(CH:

RANDI:

RAEND:

INTTI:

BZNUK:
AANUK S

INNUKS
BBNUK

GETRE:
WC177:
RADYN?
RALIF:
RASPA:
RAPLU:
RAMIN:
RAZER:
RACAN:

STA
JSk
JSR
JSR
LDA
LDA
STA
MOVZL
JMP
INC
DsZ
JMP
suB
MovZL
LDA
MovzZL
LDA
MOovZL
LLA
MQoVZL
LDA
MovZL
LoA
aAND
HALT
MoV
JmP

SKPDN
JMP
LDA
DIA
AND
NIOS
MOove
JMp
JMP

SUB
DIA
SuB#
JmMp
JMP

sus
D1A
SUBR#&
JmP
JMP

0
177
0
12
40
53
55
60
30

3,GETRE
BZNuUK
INTTI
INNUK
1,RAZER
3,RAL1F
3,RADYN
Us,0,82¢C
RAEND
1.1
RADYN
RANDI
1.1
0,0,82¢C
1,RAPLU
0,0,82¢C
1,RAMIN
0,0,82¢C
1+oRALIF
0,0,82¢C
1,RASPA
0,0,82¢C
1,RACAN
1,1,8NR

1,0
aGETRE

XTT1
0,3
1,HCA 77
G,xTTI
1,0
XTTI
Us,0,SNR
INTTI
dGETRE

1,1
0,MNUK
1,0,S2ZR
AANUK
0,3

1,1
0,NUK
1,0,SNR
=2,3
0,3

CHECK 8USY NUK
INPUTDEVICE = TTI
INPUTDEVICE = NUK
READ ASCII FROM MyK
ACO=KEY

We %o Ns N N

-DIGIT FOUND

We %e e e

AC1 = DIGIT
N=9

¢ ACYT = ¢

; ACY1 = -

i ACY1 = LF

;7 AC1 = SP

s AC1 = CAN

7 NO KEYS

¢ AC1 TO ACO

51S TTI XEY PRESSED ?
7 NO, CHECK OTHER INPUT DEVICE
s YES, GET (HAR

NULL CHAR ?

A X

AC1:=0
TEST BUZY NUK
IS ACO=0U 7

NO = KEYBOARD NOT READY
YES, RETURN,

Ss %o Ye Se N

ACi:= 0

GET KEY BITS

ARE THEY ZERO 1?7

YES, OTHER INPUT, TEST TTI
NO» KEY DEPRESSED

e Ve %o W N
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01

U2 11213 (030551 DELTE: LDA 2,HC30 ; THE DELTE ROUTINE LOOKS FOR RULBOUT
03 11214 1124158 SURr#% 0,2,SNR 2 IS ACU= 30 7

D4 11215 000405 JmP DELOV ; YES = RHBOUT

05 11¢16 Q30765 LDA 2.HC177 2 NO

06 11217 112615 sSyBs Cs2,SNR 5 IS ACuU= 177 ?

37 11220 000492 JMP DELUV ; YES = RUBOUT

08 11221 GLU1401 JmP 1.3 s NO

N9

10 11222 054462 DELOV: STA 3,DELRE 7 CHECK FOR TOO MANY RUBOUTS

11 11223 030460 LDA 2,LASTN 5 OR THE FIRSYT CHAR IS KUEBOUT

12 11224 151102 MOVL 2+2,52C 7 1S LASTN = 177777 7

13 11225 10Q617 JMP ILLGR J YES = FIRST IS RUBOUT

14 11226 151102 MOVL 2+2,S2C 2 IS LASTN = Q77777 ?

15 11227 000415 JNP ILLGR s YES = T0O0 MaANY RUBOUTS

16 112306 152224 ADCZR 2.2 2 NO = PLACE UT77777 IN LASTN

17 11231 050452 STA 2,LASTN 7 TO INDICATE RUBOUT

18 11232 020534 LDA QoHCLs4 2 TYPE $

19 11233 004402 JSR TYPIN

20 11234 002450 JMP ADELRE 7 RETURN + 1

21

22 112395 (054406 TYPIN: STA 3,TYPRE ; TYPE THE CHAR IN ACO ON TTY/DIS
23 11236 004430 JSR TERMT s TERMINATOR ?

24 11237 002404 JmP @TYPRE  YES, DO NOT COPY

25 1124(G 006045 CoouUT s TRY TO TYPE CHAR ON DISPLAY

26 11241 006U61 CCHAR J TRY TQ TYPE CHAR ON TTO

27 11242 002401 JmMP AaTYPRE

28 11243 000000 TYPRE: O

29

30 11244 (020522 1LLGR: LDA O,HCLG 5 TLLEGAL ROUTINE. TYPE $

31 11245 QOL770 ILLEG: JSR TYPIN ¢ COPY LAST CHAR

32 11246 020521 LDA& 0,4C52

33 11247 004766 JSR TYPIN s TYPE x

34 11250 126400 suB 1,1 s AC1:= 0

35 11251 044075 STA 1,0IGIN 2 DIGIN:= O

36 11252 046427 STA 1,3XTXCO + TEXIN:= CR,LF,O

37 11253 006427 JSR AXTXND J FOR EMPTY TEXTSTRING

38 11254 010424 182 INRET 5 ILLEGAL OR OVERFLOW RETURN

39 11255 000403 JMP ONTER s IS TO CaALL + 2

40N

41 11256 010422 INTER: 182 INRET s TERMINATION RETURN TO CALL+3
42 11257 010421 182 INRET s FOR ACCEPTED INPUT

43 11260 006040 ONTER: CMESS s TYPE CR,LF WITH MESS TO WwWAIT
44 11261 010621 MCRLF s FOR DEVICE READY,

45 11262 U06bhP =G ORTT s RETURN IS TO CALL + 1

46 11263 006044 COISP 3 FOR NO INPUT, ONLY TERMINATION
47 11264 010621 MCRLF 5 (FOR ANSWER QUE, WITH AN 0OKAY),
48 11265 002413 JMP SINRET 7 RETURN TO MAIN PROGRAM

49

SO 11266 030474 VTERMT: LDA 2,HC13 7 THE TERMT ROUTINE LOOKS FOR TERM,
51 11267 112415 suB# 0,2,SNR 7 IS ACO=13 ? .

Se 11270 001401 JMP 1,3 s YES = IT IS NOT A TERM

$3 11271 030472 LDA 2,HC15 7 NO

§4 11272 112433 suBz# VUs2,SNC 2 IS ACO=<15 ?

55 11273 001401 JMP 1.3 s NO, IT'S NOT A TERMINATOR

56 11274 030465 LDA 2oHC11 ¢ YES

57 11275 112432 SuBgz# 0,2,82C 2 IS ACO=< 11 72

S8 11276 001401 JMP 1,3 s YES = IT IS NOT A TERMINATOR
59 11277 001400 JMP C,3 s NO = IT IS A TERMINATOR, RETURN
60

61 11300 000000 INRET: O
62 11301 012207 XTXCO0: TxCouU
63 113502 012260 XTxND: TXEND
64 11303 000000 LasSTN: O
65 11304 000000 OELRE: O

RETURN ADDRESS TO MAIN PROGRAM
ADDRESS OF TEXTBUFFER COUNTER
ADDRESS OF TEXT TERM ROUTINE

X?77777 FOR FIRST/RUBOUT, ELSE = CHAR
RETURN ADDRESS FOR DELTE

s %o %o %o S
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01
02
03
04
05
06
07
08
09
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32

11305
11306
11307
11310
11311
11312
11313
11314
11315
11316
11317
11320
11321
11322
11323
11324
11325
11326
11327
11330
11331

11332
11333
11334
11335
11336
113537
11340
11341
11342
11343
11344
11345
11346
11347
11350
11351
11352
11353
11354
11355
11356
11357
11360

11361
11362
11363
11364
113565
11366
11367
11370
11371
11372

MAIN

054773 GETDC:

126000
Q46540
044534
126400
044534

004611 GETD1:

004752
000456
004675
000774
004412
v0ae510
004527
000403
000402
QubLe?

024517 DELDC:

C46520

004705 ECHOA4:

Quu762

0564426 LETEG:

034432
111000
024513
116415
oou771
034427
116432
004703
034427
116033
004700
034422
116615
133000
034420
116415
133000
034474
156032
006667
002401
000000

000011
000013
000015
000030
000040
000044
000052
000053
000055
0u0072

s DECIMAL=NUMBER=INPUTROUTINE,

sTA
ADC
STA
STA
sSul
STA
JSR
JSR
JmP
JSR
JMP
JSR
JSR
JSk
JMP
JMP
JSR
LDA
STA
JSk
JmpP

3,INRET 3
1,1 ’
1,adLASTG
1,081GH
1.1
1,NUMBG
GET(CH
TERMTY
TERMDC
DELTE
GETD1
LETES
CHRAN
OFTDC
DELDC
DELDC
PLADC
1.0CDIG
1,2LASTS
TYPIN ’
GETDLY H

Vs Ve Ve Ve Ve Ve %0 Ve Ve %0 Ne Ve Vo % N

INITIALIZE ‘

AC1:=177777
SET LAST4
SET DSIAN TO +
AC1:= O
CLEAR NUMBER
GET CHARACTER TO ACO
TEST FOR TERMINATOR
IT IS A TERMINATOR
IT!'S NOT A TERMINATOR- IS IT A DEL ?
IT 1S & DELETE=CHAR
IT'S NOT A DELETE=CHAR
PUT CHAR IN RANGE Q=9
TEST FOR OVERFLOW
FIRST
LAST 1S RUBOUT
ADD LASTSL TO MUMB4G * 10=DEC.
STORE NEW DIGIT IN LASTSL

TYPE NEW CHARACTER
GET NEXT CHARACTER

s SUBROUTINES USED BY GETODC,

LEREG:

HC11:
HC13:
HC15:
HC30:
HC4O:
HCL4:
HCS2:
HCS53:
HCS55:
HE72:

Sta
LDA
MoV
LDA
SUB#®
JMP
LDA
SuBzs
JSR
Loa
ADCZ#
JSR
LDA
SUB#
ADD
LDA
SUB#
ADD
LDA
ADCZ*#
JSR

J WP

0

1M
13
15
30
40

S,LERESG
3,HC40
0,2
1,HC60
0,3,SNR
ECHO4
3,HCS2
0,3,82¢C
ILLEG
3,HC72
0,3,SNC
ILLEG
3,4C53
(,3,SNR
1,2
3,HC55
0,3,SNR
1,2
3,HCO0
2,3,82¢C
ILLEG
ALEREG

e

We Ve Va2 Ve Ve Ve e Ve Ve Ve Ve Ve Ve Ve Ve Ve Ve N

LEGAL TEST
AC2:3 CHAR

IS ACO = 40 ?

YES = THE CHAR IS A SPACE

NO

IS ACO > 52 ?

NO = THE CHAR IS NOT LEGAL
YES

IS ACO < 72 ?

NO = NOT LEGAL

YES

IS ACO >< 53 ?

NO = IT'S & PLUSSIGN, ADD 60
YES

IS ACO >< 55 2

NO = IT'S A MINUSSIGN ADD 6C
YES 1'.
IS ACO >= 60 ?

NO NOT LEGAL

YES = IT'S A VALID DIGIT
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01

02 11373 004456 TERMDC: JSR OFTDC ;5 TERMINATION, TEST OVERFLOW
N3 11374 000664 JNp ONTER s TERM IS FIRST

D4 11375 000402 JmP TERDC 5 LAST IS RUBOUT

NS 11376 V4611 JSR PLADC s ADD LAST DIGIT TO0 NUMB4

D6 11377 024447 TERDC: LoA 1,NUMRSG

07 116400 030444 LDA 2+DSIGN

08 1141 125015 MOV# 121,SNR ;7 IS ACY = 0 7

09 11492 000403 JMP TERM1 s YES = ZERQO ALLWAYS POSITIVE
10 11403 151014 MOV# 2+,2+,8SZP ; IS DSIGN = 0 72

11 11404 124400 NEG 1.1 ¢ NO = IT IS A NEGATIVE NUMBER
12 11405 044075 TERM1: STA 1,DIGIN ;7 YES = IT'S & POSITIVE NUMBER
13 11406 000650 JMP INTER s OUTPUT TERM (CHAR

14

15 11407 054421 PLADC: STA 3,REPLGL 7 PLACE LAST DIGIT/SIGN

16 11410 026437 LDA 1,9La8T4

17 11411 152400 SUR 2.2 s AC2:= 0

18 116412 034756 LOA 3,HC53 ; LAST = + 7

19 11413 136415 SUB#H 1,3,SNR } NO

20 114614 000612 JMP PLAST 7 YES, SET DSIGN

21 11418 1562520 SuUBzL 2,2 s AC2:= 1

22 11416 034753 LDA 3,HC55 2 LAST =3 = 2

23 11417 136415 SuB# 1,3,SNR ; NO

24 11420 000406 JmP PLASI s YES, SET DSIGN

25 114621 030425 LDaA 2, NUMBL

26 11422 004413 JSR MULTE s MULTIPLY NUMB4 WITH 10=DEC.,
27 11423 133000 ~ ADD 1,2 ; ADD LAST4 TO wUMBL*10

28 11424 050422 STA 2/,NUMB4L 7 PLACE NEwW NUMBER

29 11425 002403 JMP AREPLG

30 11426 05C416 PLASI: STA 2,DSIGN 7 PLACE NEW SIGN

31 11427 002401 JMP AREPLSL 7 RETURN

32 11430 000000 REPLL: O

33

34 11631 024417 CHRAN: LDA 1,HC60 7 PUT CHAR IN RANGE O = 9 OR
35 11432 132400 suB 1,2 J PUT CHAR "+" T0 55 OR

36 11433 050412 STA 2,DCDIG ;7 PUT CHAR "='" 70 55

37 11434 001400 JMP 0,3 s ¢ AND = wWwAS ADDED 60 IN LEGAL TEST
k.

39 11435 Q44L0S MULTE: STA 1,MULSA 7 NUMBER TO BE mULT, BY 10 IN A(C2
40 11436 145120 MOVZL 2.1 s AC2=NUM, ACT=2%NUM

41 11637 125120 MOVZL 1.1 s AC2=NUM, ACTI=LwNUM

42 11640 133120 ADDZL 1,2 s AC2=10%xNUM, AC1=4%XNUM

43 11441 (124402 LDA 1,MULSA

44 11642 001400 JMP 0,3 s RESULT IN AC2

45

46 11443 000000 MyLSA: O
47 11444 000000 DSIGN: O
48 11445 000000 oCDIG: O
49 11446 0000C0O NuMBSG4: O
50 11447 011303 LAST4: LASTN
51 11450 000060 HCOO: 60

SIGNFLAG, 0=+, 1==, 177777=N0 SIGN=+

s
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01

02 11451 054450 OFTOC: STA 3,RETOF 7 OVERFLOwW TEST FOR SIGN AND
03 11452 026775 LDA 1,9LASTSL 5 (PREY*1Q)+LAST < LIMIT DX .
04 11453 125102 MO VL 1,1,82C 7 IS THE LAST RUBBED 0QUT ?
05 11454 Q02445 Jmp ARETOF 5 OP IS IT TheE FIRST ? YES, FIRST
06 11455 U1064s Is2 RETOF

07 11456 125102 MOVL 101,82¢C

08 11457 002442 JMP ARETOF 7 YES, RUBOUT

09 11440 034710 LDA 3,HCS53 2 NO, IS LAST A + 72

10 11461 136415 SuB# 1,3,8NR 7 NO

11 11462 000632 JMP OFTSI s YES

12 11463 034706 LDA J,HCSS 7 IS LAST A = 7

13 11464 136415 sSuB# 1,3,SNR 7 NO

14 11465 000427 JmMp OFTSI s YES

15 11466 176400 sSuysB 3,3 s AC3:= 0

16 11467 030755 LDA 2+0SIGN 2 IS DSIGN = 177777

17 11470 151112 MOVL# 2,2,52C 7 NO

18 11471 054753 STA 3,0SIGN 7 YES, SET FIRST ¢+

19 11472 030754 LDA 2/,NUMBG ¢ AC2:3PREVIOUS (PREV)

20 11473 155120 MOVZL 2,3 s PREV®?

21 11474 175120 MOoVZL 3,3 ¢ PREVXL

22 11475 175112 MQVL# 3,3,52C ; PREV%E>=65536 IF

23 11476 004556 JSR AXILLGE 7 PREV >= §192

26 11477 173122 ADDZL 3,2,52C 7 PREVx10>=65540 IF

25 11500 006554 JSR AaXILLG ¢ PREV >= 6554 .
26 11507 151112 mMovL# 2,2,52C 2 PREV%10>=32770 1F

2?7 11502 006552 JSR AaxXILLG 7 PKEV >= 3277

28 11503 133nN00 ADD 1,2 3 (PREV*10)+LAST>32767

29 11504 151113 MOoVLR 2,2,8NC 2 (<232760)40,.49>32767 7
30 11505 000412 JMp OFTRE s NO, RETURN

31 11506 034736 LDA 3,DSIGN 3 YES, TEST += 32768,32769
32 11507 175005 MOV 3,3,SNR 3 TEST SIGN

33 141510 006544 JSR axILLLG 7 +32768, +327069

34 11511 151134 MOVZL® 2,2,SIR ; =32768, 0k RETURN

35 11512 006542 JSk AaxILLG o =32769

36 11513 000404 JMP OFTRE ¢ RETURN

37

38 11514 030730 OFTSI: LDA 2+,DSIGN ;7 OVERFLOW TEST SIGN

39 11515 151113 MOVL# 2+2,SNC 2 IS IT FIRST SIGN ? YES
40 11516 006536 JSR AXILLG 7 NO

41 11517 010402 OFTRE: 182 RETOF s PASS RUBOUT/FIRST RETURN
42 11520 002401 JMP ARETOF 7 RETURN

43

44 11521 000000 RETOF: O RETURN ADDRESS

e
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01
02
03
04
0s
06
07
08
09
10
11
12
13
1%
15
16
17
18
19
20
21
22
23
26
25
26
27
28
29

11522
11523
11524
11525
11526
11927
11530
11531
11532
11533
11534
11535
11536
11537
11540
11541
11542
11543

11544
11545
11546
11547
11550
11551
11552
11553
11554
11555
11556
11557

11560
11561
11562
11563
11564

11565
11566
11567
11570
11571
11572
11573
11574
11575

11576
11577
11600

11601
11602
11603
11604
11405
11606
110607

oMAIN

056547
126006
WYY YA
126400
0446435
QusS3IC
0056526
000450
006523
N0N774
004410
Q04430
00oeny
000402
0044636
042423
006516
000764

054413
030613
034414
024412
106415
062406
116415
u02404
112032
006477
002401
000000

000040
00u0n33
000011
000000
011303

026777
125102
001400
125102
001401
030771
151004
006460
001402

032766
050764
001400

004764
002461
000402
004772
024756
044075
002453

/) CHARACTER=INPUT=ROUTINE

GETSC:

GETST:

DELSC:

STA
ap(
STA
Sus
STA
JSR
Jsk
JMP
J§R
JMP
JSR
JSk
JMP
JMP
JSR
STA
JSR
JMP

3,axXxINRT
1.1 ;
1,aLASTY
1.1

1 ’NUMSC
AXGTCH
AXTRMT
TERINSC
dXOLTE
GETS
LETEN
QFTSC
DELSC
DELSC
PLASC
0,2LASTY
axTYPN
GETS1 H

Ne %o %o Ve %o e Ny Ve %e Vs Ne Ve

AC1:=177777

¢ SET LASTY

AC1:= 0

CLEAR NUMSC

GET CHAR TO ACO

IS IT A TERMINATOR 7

YES

NO = IS IT A DEL CHAR ?
YES

NO = IS IT LEGAL 7

11'S A LEGAL CHAR, TEST OVERFLOw
FIRST

LAST IS RuBOUT

PLACE LAST IN NUMSC
s STORE NEw CHAR IN LAST1
TYPE NEw CHARACTER

GET NEXT INPUT

7 SUBROUTINES USED BY GETSC

LETE:

LERE1:
H1C40:
H1C33:
H1C11:
NUMSC e
LAST:

OFTSC:

PLASC:

TERMSC

TERSC:

STA
LoAa
LDA
LDA
SuR#a
JMP
suB#
IMP
ADCZ#
JSR
JMP
0

40
33

11

0
LASTN

LDA
MOVL
JmMp
MOVL
Jmp
LDA
MOV
JSR
JMP

LDA
STA
JMP

JSR
JMP
JmMp
JSR
LDA
STA
JMP

3,LEREY 7
2,H1C40

I,H1C11

1,H1C33

0s1+,SNR
aLERET ’
0s,3,8NR
FLERED ;
0,2,82C 2
axIiLLe
ALERET H

1,aLAST1
1,1,82¢C
0,3
1,1,82¢C
1,3
2,NUMSC
2,2,S2R
AaxILLG
2,3

. %o

Ve %o %e %o “e

2,8LASTT
2+,NUMSC
0,3

OFTSC
aXONTR
TERSC
PLASC
1.NUMSC
1,DIGIN
AXINTR 3

Ne Be Ne % %o

LEGAL TEST

Is ACU = 33 ?

YES

NO = IS ACO = 11 7
YES

NO = IS ACO >= 40 ?
NO

YES = IT IS A LEGAL CHAR

¢ OVERFLOW TEST
IS THE LAST CHAR RUBBED OUT ?
OR IS IT THE FIRST ? YES, FIRST

YES, RUBOUT

NUMSC = 0 FOR FIRST

IS IT THE FIRST CHAR ?
HO» OVERFLOW

YES, RETURN

¢ PLACE LAST CHAR

TERMINATION, TEST OVERFLOW
TERM IS FIRST

LAST IS RUBQUT

STORE LAST CHAR IN NUMSC
MOVE CHAR T0 DIGIN

QUTPUT TERM CHAR



* 0080

01
02
03
04
05
06
07
08
09
10
11
12
13
14
15
16
17

11610
11611
11612
11613
11614
11615
11616
11617
11620
11621
11622
11623
11624
11625
11626
11627
11630
11631
11632
11633

11634
11635
11636
11647
11640
11641
11642
11643
11644
11645
11646
11647

11650
11651
11652
11653

11654
11655
11656
11657
11660
11661
11662
11663

11664
11665
11666
11667
11670

oMATIN

056451
126000
04650¢
126400
044505
006442
006440
000503
006435
000774
004412
004441
004445
000403
000402
004460
024423
046667
006426
000762

054413
034613
116415
000773
V34411
116032
QL6412
034407
116033
006407
002401
0000w0n

000040
000060
000070
0490000

011245
V11213
011266
011124
011235
011300
011256
011260

024765
111000
132400
050764
001400

i OCTAL=MUMBER=INFUTROUTINE

GETOK:

GETO1:

DELOK:

ECHO2:

STA
ApC
STA
suB
STA
JSR
JSR
JMP
JSR
JMP
JSR
JSR
JSR
JMP
JmpP
JSR
LDA
STA
JSR
JmP

3,2XINRT
1,1
1,0LAST2
1,1
1,MUMB2
AX6GTCH
AXTRMT
TERMOK
AXDLTE
GETO1
LETEZ
CHRA2
OFTE?
DELOQK
DELOK
PLAQK
1,0K01G
1,3LA8T2
AXTYPN
GETO1

.
[ 4

e

We %a e We Ve Ve Ve VA Ve Ve Ve W

.
’
.
4

ACY1:=177777
AC1:= 0

GET CHAR TO ACO

IS IT A TERMINATOR ?

YES

NO = IS IT A DEL CHAR ?
YES

NO = IS IT LEGAL ?

IT IS A LEGAL DIGIT

TEST FOR OQVERFLOW

FIRST

LAST IS RUROUT

ADD LASTZ2 TO NUMB2 * B=DEC
STORE NEW DIGIT IN LASTZ

TYPE NEw CHARACTER
GET NEXT CHARACTER

¢ SUBROUTINES USED BY GETOK

LETE2:

LERE2:

H2C40:
H2C60:
H2C70:
OkDIG:

XILLG:
XDLTE:
XTRMT:
XGTCH:
XTYPN
XINRT:
XINTR?
XONTR:

CHRAZ:

STA
LDA
sues
JMP
LDA
ADCZ=
JSR
LoA
ApC2#
JSR
JMP

0

49
60
70
0

ILLEG
DELTE
TERMT
GETCH
TYPIN
INRET
INTER
ONTER

LDA
MoV
SuB
STA
JMP

I,LEREZ
3,H2C40
0,3,SNR
ECHOZ
3,H2C60
0r,3,52¢C
IXILLG
3,H2C70Q
C,3,SNC
IXILLG
ALEREZ

1,H2C60
0,2
1.2
2,0kKDIG
0,3

.
4

Ve e Ve Ve Ve Se % S Ve

.
’

LEGAL TEST

IS ACO = 40 ?

YES = THE CHAR IS A SPACE
NO

IS ACO >= 60 ?

NO = NOT LEGAL

YES

IS ACO < 70 7

NO = NOT LEGAL

YES = IT IS A VALID DIGIT

PUY CHAR IN RANGE 0=7



+ 00UR?

01
02
03
04
05
06
07
N8
ne
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
a7
28
29

11671
11672
11673
11674
11675%
11676
11677
11700
11701
11702
11703
11704
11705
11706

11707
11710
11711
11712
11713
11714
11715
11716

11717
11720
11721

11722
11723
11724
11725
11726
11727
11730

SMAIN

054415
030427
026425
125102
002411
010410
125102
uG2464016
344616
156433
006751
010402
002401
000000

026611
030411
151120
151120
151120
133000
050404
001400

017777
011303
000000

004747
002740
000402
004762
024773
044075
002732

OFTEZ:

REOF2:

PLAOK:

0F2CO0:
LASTZ2:
NUMB2 ¢

TERMOK :

TEROK:

STA
LCA
LDA
MovL
J[.'-D
I1s2
MOVL
JmP
LDa
Susl#
JSR
Is2
JMP
0

LDA
LOA
MOVZL
MOoVvZL
MOovVZL
AppD
STA
Jmp

17777
LASTN
0

JSR
JMP
JMP
JSR
LDA
STA
JMP

3,REOF2
2oNUMB2
1,2LAST?
1,1,82¢C
AREQFC
REOF2
1,1,82¢C
aREOF2
3,0f2C0
2+,3,SNnC 2
axILLG 2
H
’

s e

REOF?
QREOQOF2

1,0LAS8T2
2,NUMB2
2,2 H
Y4

2.2

1,2 H
2,NUMB2
0,3

OFTEZ H
aXONTR
TEROQK H
PLAOK ’
1,NUMB2

1,DIGIN

AXINTR &

OVERFLOwW TEST

5 1S THE LAST DIGIT RUBBED OQuT ?
OR IS IT THE FIRST ?
YES, FIRST

YES, RUBOUT

NO

IS NUMBZ <2 17777 ?
O = OVERFLOW

YES

RETURN

s PLACE LAST DIGIT

MULTIPLY NUMBZ WwITH B=DEC

ADD LAST OIGIT

TERMINATION, TEST OVERFLOW
TERM IS FIRST

LAST IS RUBOUT

ADD LAST ODIGIT TO NUMBZ2

OQUTPUT TERM (HAR



t+ 0088

01
02
03
04
0s
06
07
08
09
10
11
12
13
14
15
16
17
18
19

11731
11732
11733
11734
11735
11736
11737
11740
11761
11762
11743
11744
11745
11766
11747
11750
11751
11752
11753
11754

11758
11756
11757
11760
11761
11762
11763
11764
11765
11766
11767
11770

11771
11772
11773
11776

11775
11776
11777
12000
12001

MAIN

056730
126000
0466474
1264600
044473
006721
006717
000471
006714
000774
004412
004431
004435
000403
000402
004450
024423
046455
006705
000762

054413
034413
116415
000773
034411
116032
0V6671
034407
116033
006666
002401
000000

000040
000060
000062
L00000

024775
111000
132400
0sneva
001400

s BINARY=NUMBER=INPUTROUTINE

GETBI:

GETB1:

OELBI:

ECHO3:

§14
ApC
STA
SUf
STA
JSP
JSR
JMP
JSR
JMP
JSR
JSR
JSR
JmP
JMP

‘JSR

LDA
STA
JSR
JMP

3,2XINRT
1,1 ’
1,aLASTS
1,1
1,NUMB3
aXGTCH
AaXTRMT
TERMBI
aXPLTE
GETRB1
LETE3
CHRA3
OFTE3
DeELBI
DELBI
PLARI
1,BIDIG
1,2LA8T3
axTYPN
GETB1

.

We Ve Ve Ve %o Na Ve Ve e Ne %o N

[
’
.
’

AC1:8177777
AC1:= O

GET CHAR TO ACO

IS IT A TERMINATOR ?

YES

NO = IS IT A ULEL CHAR ?
YES

NO = IS IT LEGAL ?

IT IS A LEGAL DIGIT

TEST FOR OVERFLOW

FIRST

LAST IS RUBOUT

ADD LAST3 TO NUMB3 = 2=DEC
STORE NEW DIGIT IN LAST3

TYPE NEw CHARACTER
GET NEXT CHARACTER

s SUBROUTINES USED BY GETBI

LETE3:

LEREID:

H3C40:
H3C60:
H3C62:
BIDIG:

CHRAZ:

STA
LDA
SuB#
JMP
LOA
Ap(C2Z+#
JSR
LDA
ADCZH
JSR
JMP

0

40
60
T4
0

LDA
MOV
SUE
STA
JmpP

3,LERES
3,43C40
0s,3,8NR
ECHO3
3,H3C60
0,3,82¢C
axILLG
3,03C62
0,3,SNC;
axILLe
aLEREY

e

We e %We %e Ne Ne

1,H3C60 7
0,2

1.2
2,BIDIG
0,3

LEGAL TEST

IS ACO = 40 ?

YES = THE CHAK IS A SPACE
NO

IS ACO >= 60 7

NO = NOT LEGAL

YES

IS ACU < 62 ?

NO = NOT LEGAL
YES

PUT CHAR IN RANGE 0-=1




T 0us9

01
02
03
04
05
06
07
08
09
10
11
12
13
14
15
14
17
18
19
20
21
22
23
26
25
26
27
28
29
30
31
32
33
34

12i:02
12603
12004
12008
12006
12007
12010
12011
12012
12013
12U14
12415
12016
12017

12020
12021
12022
12023
12vu26
12025

12026
12627
12030

12031
12032
12u33
12034
12C35
12036
12037

.fv,AIN

054415
0304625
026423
125102
002411
010410
125102
(112406
V36614
156433
0UA64L0
010402
002401
ouoooon

026407
030407
151120
133000
GS0404
001400

000177
G11303
0u000V0

GU&e751
002631
000402
004764
024773
G4s075
002623

OFTE3:

REOF3:

PLABI:

OF3CO:
LaST3:
NUMR3:

TERMBT:

TERBI:

STA
Lba
LDA
MOoVL
JMP
182
MOVL
JMNP
LDA
SuBzg
JSR
IsZ
JmP
0

LDA
LDA
MOV ZL
400
STA
JMP

177
LASTN
0

JSR
JMP
Jmp
JSR
LDA
STA
JmMp

3,REOQF3 ¢
2oNIIMARZ

1,2LASTS
1,1,82¢C 7
AREQF3
REOF3

1,1,82¢C
GREODF3
3,0fF3C0
2,3,SNC
axILLG
REQOF3

AREOQOF3

We e %o Ne %o %

1,dLAST3
2,NUMB3
2,2

1.2
2,NUMR3
0,3

e e

OFTE3 H
IXONTR 2
TERBI H
PLABI ;
1,NUMB3
1,CIGIN

IXINTR ¢

.
4

[3
’

OVERFLOW TEST

IS THE LAST DIGIT PUBBED OUT ?
OR IS IT THE FIRST 7
YES, FIRST

YES, RUBOUT

NO

IS NUmB3 <= 177 72
NO = OVERFLOW

YES

RETURN

PLACE LAST DIGIT

MULTIPLY WITH 2=D&C
ADD LAST DIGIT

TERMINATION, TEST OVERFLOW

TERM IS FIRST

LAST IS RuUBOUT

ADD LAST DIGIT TO NUMB3

MOVE THE BINARY NUMSER TO DIGIN

OUTPUT TERM CHAR



T 0090 JMAIN

01

02 s TEXT=INPUT=ROUTINE

03

04 12040 056555 GETTX: STA 3,2YINRT

05 12041 126000 aApC 1,1 s AC1:e3177777

06 120462 046543 STA 1,3LASTS

07 12063 126400 SUR 1,1 J AC1:= O

08 12044 044543 STA 1,TXCOU

09 12045 006543 GETT1: JSR AYGTCH 7 GET CHAR TO ACO

10 12066 006543 JSR RYTRMT 2 IS IT A TERMINATOR ?

11 12047 000551 JMP TERMXT J YES

12 12050 006542 JSR @YDLTE  NO = IS IT A DEL CHAR ?

13 12051 000774 JMP GETTA s YES

14 12052 004410 JSR LETES s NO = IS IT1 LEGAL ?

15 12053 004423 JSR OFTTX s TEST FOR OVERFLOW

16 12054 QL0O4LN3 JMP DELTX s FIRST

17 12055 000402 JMP DELTX s LAST IS RuBOUT

18 12056 004505 JSR PLATX 3 STORE LASTS IN TEXTBUFFER

19 12057 Q42526 DELTX: STA 0,dLASTS ; STORE NEW CHAR IN LASTS

20 12060 (006533 JSR AYTYPN 5 TYPE NEw CHAR

21 12061 000764 JMP GETI1 ¢ GET NEXY CHARACTER

22

23 s SUBROUTINES USED BY GETTX

26

25 12062 054410 LETES: STA 3,LERES ; LEGAL TEST

26 12063 034410 LDA 3,45C11

27 12064 030410 LDA 2,K5C40

28 12065 116415 SuB# 0,3,SNR ;7 IS ACO = 11 ?

29 12066 002404 JMP ALERES 7 YES

30 12067 112032 ADCZ# 0,2,52C 2 NO = IS ACO >= 40 ?

31 12070 006524 JSR OYILLG 2 NO = THE CHAR IS NOT LEGAL

32 12071 002401 JMP QLERES /7 YES

33 12072 000000 LERES: O

34

35 12073 000011 H5C11: 11

36 12074 Q000040 H5C40: 4O

37 12075 000117 HSC79: 117 ; TEXTBUFFER LENGTH=1, OKTAL

38

39 12076 026507 OFTTX: LDA 1,8LASTS ; OVERFLOW TEST

40 12077 125102 MOVL 1,1,82C 5 1S THE LAST CHAR RUBBED OUT ?

41 12100 001400 JMP 0,3 s OR IS IT THE FIRST ? YES, FIRST

42 12101 125102 MOVL 1+,1,82C

43 12102 001401 JMp 1.3 3 YES, RUROUT

44 12103 024504 LDA 1,TXCOU 5 NO

45 12104 030771 LOA 2,H5CT79

46 12105 132433 SUBZ# 1,2,SNC 2 IS TXCOU <= 79=DEC

47 12106 006506 JSR AYILLG 7 NO = OVERFLOW

48 12107 001402 JMP 2,3 s YES, RETURN

49

50 12110 012111 TexlIA: o+ s ADDRESS OF TEXTBUFFER

51 000051 TEXIN: «BLK 51 > TEXTBUFFER 80 BYTES + CR,LF
[4

52 12162 GOQUO0 TEXEN: O END OF TEXTBUFFER: NUL CHAR



T U091 JMAIN

01

02 J PLACE LAST CHAR

03 12163 (54421 PLATX: STA 3,REPLS 7 LASTY TC CHAHMA ON

N4 12164 026421 LDA 1,2LASTS 2 LASTS + CHAKRA TO BUFFER

05 12165 010422 182 TxCOU 3 INCREMENT CHARACTER=COUNTER
06 12166 0304621 ILDA 2,TxCoOuU

07 12167 151213 MOVR# 2+,2+,SNC 2 IS TXCOU EVEN ?

08 12170 0LO4LOD3 JMP STOTX ;7 YES

09 12171 Q44615 STA 1,CHAHA ; NO = MOVE LASTS TO CHAKA

10 12172 002412 JMP QREPLS

11 12173 030613 STOTX: LA 2,CHAHA 7 CHAHA IS CHAR HWALF BUFFER
12 12174 125320 MOV2S 1.1

13 12175 147000 8p0 201 J AC1 = "LASTS,CHAHA"

14 12176 030411 Loa 2,TXCOU ¢4 CALCULATE ADRESS OF BUFFEREND+1
15 12177 151220 MOVZR 2.2

16 12200 U34710 LDA 3,TEXIA

17 12201 173000 400 3,2 s AC2:= TEXIN+TXCOUL/2

18 12202 U4L5377 STA 1,152 5 STORE LAST Tw(Q CHAR INTU BUFFEREND+1
19 12203 002401 JmP JREPLS

20 12204 Q00090 REPLS: O

21

22 12205 011303 LASTS: LASTN
23 12206 vOQUULU CHaWA: N
24 12207 000000 TxCoue: w

THE CHAR REFORE LASTS
TEXT COUNTER HYTE ADDRESS

e W

26 12210 u11124 YGTCH: GETCH
27 12211 011266 YTRWT: TERmMT
28 12212 (G11213 YDLTE: DELTE
29 12213 011235 YTYPN: TYPIN
30 12214 011245 YILLG: ILLEG
31 12215 U11300 YINKT: INRET
32 12216 011256 YINTR: INTER
33 12217 011260 YONTR: ONTER

34

35 12220 U0WLEYH6 TERMXT: JSK OFTTX 5 TERMINATION, TEST OVERFLOw
36 12221 0u2776 JMP AYONTR 5 TEQM IS FIRST

37 12222 0Vv6Q2 JmP TERTX s LAST IS RURBOQUT

38 12223 004740 JSR PLATX s PLACE THE CHAR REFORE TERM (CHAR
39 12224 024763 TERTX: LbA 1,TXCOU 7 IN LASTS

40 12225 125213 MOVRE 101+SNC 7 IS TXCOU EVEN ?

41 12226 000617 Jmp NBEVEN 7 YES

42 12227 020443 LDA 0,M5C15 2 NO

43 12230 101320 MQVZS 0,0

L4 12231 030755 LDA 2,CHAHA

45 12232 113000 apDd Us2 s AC2 = "CR,CHAR"

46 12233 01u754 182 TxCOoU s INCREMENT CHAR COUNT FOR CR
47 12234 004413 JSR CoudI

48 12235 004415 JSR STABU 5 STORE AC2 INTO BUFFER

49 12236 030435 Loa 2,H5C12 5 AC2 = " Q,LF"

50 12237 004610 JSR Coudl

51 12240 125400 INC 1,1 5 INCREMENT BUFF ADDR FOR O,LF
52 12241 004411 JSR STABU s STORE AC2 INTO BUFFER

$3 12242 030646 0OUTS: LoA 2,TEXIA

54 12243 0S007S STA 2,0IGIN 7 ADDRESS OF TEXTBUFFER

55 122464 002752 JMP AYINTR 2 OUTPUT TERM CHAR

56

57 12245 004413 NBEVEN: JSR TXEND STORE LF,CR,0,0

“a e

58 12246 000774 JMP ouTS TERMINATE



+ Du9e

01
02
03
N4
ns
06
07
08
09
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31

12247
12250
12251

12252
12253
12254
12¢55
12256
12257

12260
12261
12262
12263
12264
12265
122066
12267
12270
12271

12272
12273
12¢74

SMAIN

024740
125220
001400

0564405
034635
137000
051777
002401
000000

054411
030613
004765
125400
004766
125400
152400
004763
002401
000000

Q0GOS
goon12
005015

cobol:

STARU:

RETS:

TXEND:

TXNDR
K5C15:
HSC12:
HLFCR:

+sTAPE &4

«EOT

LDA
MOV Zk
JMP

STA
LDA
400D
STA
JMP

STA
LDA
JSR
InNC
JSR
InC
sus
JSR
JmP
0

15
12
5015

1,TxC0U
1.1
0,3

3,RETS
3,TEX]1A
1,3
2s,*1,3
ARFTS

3,TXNDR
2,HLFCR
CouUDl
1.1
STABU
1.1

2,2
STABU
ATXNDR

“e e e “e

e

e Se

DIVIDE TXCOU wITh 2

CALCULATE ADRESS OF BUFFEREND

STORE AC2 IMTO BUFFER

AC2 = "LF,CR"

STORE AC2 INTO BUFFER

AC2:= 0
STORF "0,0" INTO BUFFER




0U93
g1
0e
03

04 12275 000000

05
06
Uu94

AANUK
ACTO
ACTS6
ACTN
ADDEC
ADDRS
ADINC
ALPTT
AMEND
ARESW
B8BNUK
SRUF

Acau
2¢377
REG

8E6G1

BEG?2

REGIN
QEND

BIDIG
SINAD
BINFI
BINLA
8ITLL
BITNA
BITNG
BITUL
BLOCK
8MEND
8RESW
BSTRP
BRTEST
8UILD
8 ZINLUK
8zouT
caLIcC
CALIR
CALIT
CCHAR

CCRLF

CDATT
COBIN
CDDEC
coIcL

CbIs
CDISP

cooCY

coouy
€ozoc
teT8I1
ceT0C
CGTOK
CGTSC

«MAIN

001400 .END REBIN

eMAIN

0111471
001071
ou1072
001054
000132
001711
000131
002255
001721
001322
011176
Q04373
001667
V01617
QU3055
003053
003046
0u2rev
001712
011774
001547
001375
001376
000174
000172
000171
000173
001625
001732
001356
001703
001600
Qu1s550
U11170
000437
000123
pou121
u092127?
006041

0U6043

006047
006055
N060S7
006046

061773
066044

006056

0U6045
006060
006103
006105
006104
006106

JTAPE 5

LASTP:

80/45
19/03
19709
18729
9/11
26746
9/10
31/57
28/15
23/1¢&
80751
9/08
27732
26/55
10/61
38/44
37715
37/14
28/03
88/2u
246/19
23/63
24700
9/45
9/43
9/42
9/44
26/58
28/19
23/461
27/6V
26/4642
26/12
80/07
14718
9/04
9/02
g/03
B/24
81/26
8/26
38/19
63/50
#/30
8/36
8/38
8/29
77/31
28739
8/27
63/04
8737
74739
8728
8739
8/51
&/53
8/52
8/54

¢

80/47
19716
19717
19/02
39/06
27/18
39/04
33/48
28/23%
23/24

52/07
27/46
26/59
38748
387406
37/33
37/32

88743
26/09
24/17
2b/12
34/43
34/47
34731
34/42
27/10
28/24
23/47

27/21
27/47
80/44
14/25
37/62
37749
35/01
22/40

23/30
38/34

72/09 .

22/464

33/50
22/41

28/62
22/42
63748
24/38
74/43
57/54
72/34

33/51
34/59

39/29
27/28
39/27

52/19

w0/53

38/461
37/39

88749
33/03
33/02
32741

35/26

27/12

27/19
18718

40708
40/33
37/26

24/50
38735
72/26
28/53

2L/47?

24/32
77133
28/47
76/11
61/20

34/15
72/35

sLAST LOC OF PROGRAM

52/16
27/38
52/12

27/44

2?7/37
23/57

40/11
40739
38/24

28/43
38/38
74/35
32/38

28/42

24 /61
77/40
32/36
76722
81/25

34/38
74/12

27/39

57/55

34/05
41/05
74/51
r4/44

52/28

24/48
81/46
58/09
76/33

74/30

28/02

72/13
34728
52732

77/3¢2
81/45

63/03

28/49

61/17

76/12

72/17

34/49
62/32

63/47

32/29

74/11

76/23

r2/21

38/us
63/0a

74/306

58/03

74/29

76/34



(195

CGTTX
CH14

CHAAT
CRAKA
CHARO
CHART
CHARZ
CHAR3
CHARG
CHAR?
CHCR

CHFLG
CHINM
CHKER
CHLF

CHMAS
CHMIN
CHORZ
CHPLU
CHRAZ
CHRAJS
CHRAN
CHRET
CHSAY
CHSIG
CHSP

CHSPA
CHTAR
CI17AR
CMADR
CMESS

CMSK

COMPA
comMp(
compPl
COMPN
COMPR
CompPs
coudl
COUNT
CPLU

cPUGO
cPuU1

cPUI0
cPU1Y
tpPu12
cpPU13
cPUTS
cpPU1S
cPuU1s
cpPU1?
cpPuUR

cPU20
cpu21
cpu2e
cpu2l

sMAIN

N6107
000142
006050
0122064
0u0770
000704
000675
000713
ponze1
Quu?76
001076
000547
0VU&4SS
0016644
001077
V00461
00N546
000?775
000545
011664
011775
V11631
000661
000774
000544
QL0662
000663
000767
000126
011004
006040

001162
000157
000154
000153
0u0155
000160
00U156
012247
001670
006473

Qvea?e -

006474
006503
006504
006505
006506
006507
006510
006511
006512
006475
006513
006514
006515
006516

R8/55

9/19

8/31
91/09
16/12
17719
17712
17/27
17721
17/28
17/58
15/08
14/40
26/45
17755
14/09
15717
17/27
15/07
86/15
§8/15
kK2/16
16/63
17711
15710
15719
15/G9
17/19

9/07
75713

8/23
34/06
34/57
63/51
19736

9/32

9/29

9/28

9/30

9/33

9/31
91/47
271722
54/34
54/16
S56/35
54742
S4/43
S4/44
54745
54/464
54/47
54/48
S4/49
54/306
54/50
54/51
54/52
54753

37/25

91/11
16/31

17/15
17/3S
1/7/30
18/17
18/63%
15/2¢4
16/04
27/31
18703
14/ 64
15/40
17/66
15725
86/54
88/46
83/34
17/03
17/17
15718
15/28
17701
18710
3R/46
76/16
23/31
34711
38/09
72/24
20/26
39717
35719
35715
35/07
36/04
35711
91/50
27734

54/32

38/23

91/23
146/35

17/33

19/22
15731

27/43
19/01

18705
15/39

17706
18715
15732
16/09

76/39
24/34
34/13
38/14
72/27

39/40
36/02
35/61
39/14
37/63
39/16
92/02
27/40

91/44
18711

15734

19/23

18/16

17/09

157338
17/00

24/463
34/29
38736
77/35

40/07

39/37
4N/ 31
39/39
92/15
27147

18/5u

157461

20/37

17/24

17/33

24 /51
34/34
41/06
77/42

40/35

16719

17/26

28/51
34/36
52/29
77/64

17132

28/54
34/50
58/05
81/43

32/31
34/55
63/0¢6



0096

CPUZG
cPL2S
cpPul
cPUG
CPUS
CPUA
cpPuv?
CPUIN
cPULL
CPUNO
CPUTA
cpPurTQ
CPUUL
CQUES
CRBIR

CRESwW
CSAMS

CSKP

CSTRP
CTRIN
CTDEC
CTImP
cTO0CT

CTYPE
¢tZoC
CwAlT

CWORK

CXLPT
CxT10
010
D160
01000
D10k
D38k
NS00
0A0x
DATA
0CDIG
DDICH
oDx0
DECEX
DECOC
~DECOT
DECP
DECTB
DELBI
DELDC
DELOK
DELOV
DELRE
DELSC
DELTE
DELTX

oMAILIN

006517
Qu6520
006676
00Ah477
006500
CGe501
Uu6esne
006471
000170
006730
0u0166
Qu0165
000167
QU671
001075

006073
0os072

Q07057
000312
006051
006053
00304
006usS2

(1ne6vse
006054
Qusbue61

000144

001771
ug1772
000133
00u13e6
000140
000141
000201
060137
000120
001642
011445
Q01131
000030
000640
000615
000623
000631
000642
011751
011326
011630
011222
011304
011541
011213
012057

54/54
54/5%
54/37
54/35
54/39
54/40
54/41
S4/2u
9/41
10760
9/39
9/38
9/4vu
8/48
18/33
19/21
2Cr36
8/50
8/49
521723
S8/LY
11701
8732
8/34
10/59
8s33
764/28
8/25
8735
5740
57/30
9720
41/51
28/35
28/37
9/12
9/15%
/17
9/18
9/50
9/16
G/01
er/es
g2/21
19/43
7/24
161725
16/22
16/28
16729
15720
88717
82/18
86/17
81/04
81710
85716
81/02
90/16

54/21
35/00
55732
35724
34/52
34/63
33745
18/38
19/29
20739
21/19
32/13
74705
59/22
35754

33749
35/23
23734
74/38

34/54
17761
57/56

/21

28/60
2&/61
35742
«0/18
35727
640/Q09
35/34
35/29

83736
19/51
39/07
167461
16/40
16/33
16/34
16/44
88/18
82/19
86/18
81/07
81/20¢
85/17
82/13
90/17

54731

57/59

72/29
18745
19731
21/35
21/2¢
32721
76/05
60/42

34710
40/00
24/37
74/42

72/33
21/23
58/1¢
39/03

83/48
39/30

16744

88/20
82/21
86/20
81/10
82/01
85719
86/46
90/19

58/01

74706
18747
19/33
21/38
24/30
327469

34/33
41715
28/468
76/10

21/44
72/05
39726

41/53
16/54

91/28

58/07

14/24
18/57
19/34
21/461

33/44

38/13
32/37
76/21

23/19
72/14
41/45

52/15

76/06
18/59
19749
21/48

36/11

41/09

58/08
76/32

24139
72/18
41/46

16/17
18/62
20/30

37/03

41/

61/18

24/45
7e/22
41747

76/2%8
19/03
20/33

37/21

61/18

74/10

24/53

41/48



0097

DEVIN
DIFF
DIGIN

D1S
DISAT
DISPI
DISSW
DIVID
DIVIS
oLOOP
DMEND
OPCON
DPMEM
pemMMC
DPMMF
DPMMT
NPPRT
DPREC
psaqu
DSIGN
DXMMF
ECHOZ
ECHO3
ECHOG
EMEND
ENRNK
ENTYM
ESWIT
EXDIS
EXMEM
EXMMF
ExMMT
EXPRT
EXTYP
FBUF
FRUFF
FDIST
FITYP
FMADR

FMEND
FSWIT
FuB

FUN

GCOTI
GET

GETR1
GETBI
GETCH
GETDI
GETDC
GETO1
GETOK
GETRE
GETS1
GETSC
GETTH

«MAIN

003315
001666
000075

000035
01176
001114
001211
006070
006067
006637
001713
011003
011005
011007
011022
011035
011081
0u0116
010626
011444
010757
011632
011753
011330
001714
007207
007166
000113
000suo
010667
010671
010704
010717
00C47?
006343
000130
001125
006702
010743

001715
000114
000033
000032
003156
001671
011736
011731
011124
011313
011305
U11615
011610
011202
011527
011522
012065

41/26
27/26

7/57
72/38
83/12

8/17

7735
19737
211722

8/47

R/bL6
56/57
28/09
75712
31721
76/06
76/17
76/28
76/40

9/00
72/31
82/07
74/08
&h/22
88722
82/23
28710
60/20
60/18

8/60
14/51
31719
76/06
74/24
74/35
14/5e6

9/09

9/09
19/46
24/01
746/23
76/43
28711

8/61

B/15

8/14
39/60
27/50
88/09

8/02
80/06
82/10

8/04
86/09

8/03
80/06
85/09

8/05
90/C9

41/35
27/45
33/54
74715
8§5/63
19/47
21/14
19744
21726
35732
35736
S6/62
28/1¢4
76/09
76/06
76/14
76/25
76/36
76/46

73/00
835/07
75/04
86/30
88/30
82/33
28/13

40G/28
14/63
4/04
74/14
74/32
76/50
14/62
52/12
38/52
19/48
52/37
76/37

28/24
37/08
22/31
21743
40/15
27/58
88713
88/06
$2/10
82/14
82/04
86/13
86/04
80/32
85713

85/04

90/13

34/09
74/33
87735
20/15

35/43
35/47

83/30

40748
15/51

15/46

29/01
57/43
74/40

37/28
22/3%6
21/47
40/21
27/61
88/23

86/48
82/24

86/23

80/42
85721

Su/s21

34718
76/15
§9/33
20/18

35755

83/47

15761

15/56

74/46
40/56
22/20

40/43
27/63

91/26

80/56

34/32
76126
91/54
20/19

40/12

84/16

746/47

40/60

22/35

34/41
76/37

40/19

84/18

74/56

34/53
77725

4L0/40

84/31

761727

9.

81735

96/14

84/30

76/40G



Uo9R

GETTX
GETYP
GMEND
GTCHR
GTTT1I
H1€11
H1C33
#1040
H2C40
H2C60
H2C70
H3C4L0
H3C60
H3C62
45C11
H5C12
H5C15
45C40
H5C79
HAATT
4C11
HC13
#C15
HC177
HC30U
HCLQ
HC44
HCS52
HC53
HCSS
4C60
HC?2
MCHSP
HLFCR
MMEND
11
110
111
112
113
114
115
116
117
118
119
12
120
121
122
123

«MAIN

012G&u
01423
001716
Uy1557
unN157Q
011562
011561
011560
011650
011651
011652
011771
011772
011773
012073
012273
112272
012074
012075
01221
011361
011362
011363
011203
011364
011365
011366
011367
011379
011371
011450
011372
000175
u12274
000074
004164
004247
004256
004265
004274
004303
004310
004315
004321
004326
004333
006171
004340
004344
004350
004355
004364
004174
006203
004212
v04221
004227
004235
004242

8/06
241723
264/63
26/13
261725
85727
£5/24
g5/726
8A/28
86/31
86/34
R&/28
88/31
858/34
90 /26
91/49
91/42
Qu/27
Q0/37

7/36
81756
&1/50
81/53%
80736
81/02
32/29
81/18
81/32
Re/40
R2/63
82/31
&2/37

9/46
92/14

7/56
42/27
L2/38
u2/39
42/40
L2/61
L2/44
L2/45
42/46
42/47
42/28
L2/29
42/30
L2/62
42/43
L2/48
L2/49
42750
42/31
L2/32
42/33
42/34
42/35
42/36
42/37

Y0/U4
241727
28712
26/15
26/32
85740
%5739
55/35
86/40
56/41
g6/42
2&/40
88741
ER/4L2
90/35
92/25%
v2/24
90/36
90/45
21735
82752
82/53
82/54
80/57
82/55
82/56
81/30
82/34
82/59
82/60
82146
82/61
35733
92/26
28/26
49710
50709
51/02
51/03
51704
51705
51706
51/07
51/08
51/09
51/10
49/11
51/11
52702
52/03
52/04
52/05
50/02
50/03
50/04
50/05
50/06
50/07
50/08

32/42
26/22

86/54

88/46

81/05

82757
82/58
&3/18
83/22
83/34

35/35
32/33

26/54

84/09
84/12
83/51

35740

27/10

27/13



0099

JANSW
IBEG
IBUFF
ICHAR
ICPN
ICRLF
IDATT
IDBIN
I0DEC
IDICL
IDISP
INIVD
IDIVS
IDOCT
I00UT
I0x0
I0X1
InXxe
I0x3
I0X4
IDXS
InzZoC
ITFRAM
IGHNOR
16781
I6TDC
1G6TOK
IGTSC
IGTTX
IHAATY
IWEAD
ILIST
ILL

TILLEG
ILLGR
IMEND
IMESS
IMEST
IMULT
INDAD
INDWY
INDW?
INITY
INIT2
INNUK
INRETY
INSAD
INSTA
INSTR
INSTR
INSW1
INSWw2
INTER
INTTI
INXWS
TQUES
IRESA
IRESW

oMAIN

00u407
U00306
Q00127
000041
y00305
000043
u000s?
000055
000057
0VU046
000044
000070
000067
000056
000045
000020
000021
000022
000023
000024
V00025
000060
000406
001612
000103
000105
00V104
000106
000107
000050
000310
000405
001067

011245
011244
002312
000040
003402
000066
D07066
007035
007263
003066
003114
011175
011300
007060
007045
007046
007036
00?034
007262
011256
011157
00?7140
000071
00uV07?77?7
vQoo?3

11/07
10761
9/08
7/29
10760
7/31
7/35
77461
7/43
7/34
7/32
7/52
7/5%1
7/42

7/33

7/15
7/16
/17
7/18
7/19
7/20
/44
11/06
26/43
8/s02
8/04
8/03
8/05
8/06
7/36
10763
11/05
19/04
19/1¢6
81/31
81713
32/2%
7/28
41/03
7/50
59/15
59/03
61702
39/0¢
39/25
80/09
81/338
59/10
59/11
59/12
59705
59/02
61/01
81/41
80/08
58/18
7/53
8/00
7/55

11/12
41/19
38/51
8/24
35/25
8/26
8/30
8/36
8/38
8/29
8/27
8/47
B/46
8737
8/28
58717
58715
59/47
58/19
38747
39705
8/39
11/1
26/5¢4
8/51
8753
8/52
&/54
8/55
8731
40/ 61
11710
19/05

82/36
81/15
32142

8/23
42/27

8/45
59/3u

40729
80750
81741
59/23
59/12
59/13
60/15

83/13
80734
60/11
8r48
8/03
8750

39/21

35/56

58/43
58/59
59/58
59/14
38/48
39/28

26/57

19/06

82/39
81/30
32/53

81742

86/51
807461
60729

39/5¢4

60/28
59/28
60/00
60730
39/08
41/52

19/07

82/48

81/48

91732

60/39
59/31 59/33 60/26
61/03 61/06

39/31 39/61 41/02
52/13

19/08 19/10 19/11

86/45 91/30

81/61 82/04 86/50

60/55

L1712

19712

91/31



L10u

[sams
ISKPT
ITAKE
1TABL
ITBIN
TTDEC
ITEST
ITTIMS
ITIRO
ITISK
ITNSE
ITOCTY
ITTOL
ITYPE
1T20C
IWALT
IWAQP
JMEND
KCPU

KCP1

KCP10
KCP11
KCP12
KCP13
KCP14
KCP15
KCP16
KCP17
KCP2

KCP20
KCP21
kKcp2e
KCP23
KCP24
KCPES
KCP3

KCP4

KCPS

KCP6

KCP7?

KEYA

KEYB

KEYS

KINC

KINDI
KSTAC
LAaLOC
LAPRG
LAST1
LAST2
LAST3
LASTG
LASTS
LASTN
LASTP
LERE1
LEREZ
LERED
LEREL

SHMATN

Q0our72
003352
003320
003321
000051
N0u053
U00404
000064
000uk5S
Qo0ve3
0ou112
00u0Se
000111
000042
000054
000061
000062
001730
v06416
NU6L17
QU6bL26
006427
006430
006431
Qu6esle
006433
006434
006435
006420
0u64L36
006437
006440
006441
006442
QU64LL3
006421
006422
006423
006424
006425
007267
007275
007264
- YANA
006415
001372
001373
001374
011564
011720
012027
011447
012205
011303
012275
011557
011647
U11770
011360

7/54
39/09

Q/0u7
39709

7137

7/39
11704

7/48

7/49

7747

8/59

7/38

8/58

7/30

7/40

7/45

7/46
28/22
53/33
$3/34
53/41
53/42
53/43
S3/44
53/45
53/46
53/47
53/48
§3/35
53/49
53/50
53751
53/52
53/53
§3/54
53/36
53/37
53/38
53/39
53/40
61/06
61/08
59/43
53/22
$3/18
23/28
23/61
23/62
85/06
86/06
88/06
82/06
90/06
81/11
93/04
85/25
86/27
88/27
82/28

&§/49
39/32
39762
59/32

&8/32

8/34
11/09

8/43

8/44

8/42
40/20

8/33
40716

8/25

8/35

8/40

8/461
32/43

61/11
61712
61/02
53723
53731
23/60
241714
24716
85/19
86/21
88/21
82/22
90/19
81/17

85/30
86/37
88737
82/49

42/02
41/13%
41/03

40/25

61/14

53/56

24/36

85/42
87/04
89/04
83/16
90/39
82/00

85732
86/38
88/38
82/50

«1/39
41/40

40/46

85/44
87/17
89/17
83/50
91/04
83/50

85/35

85/54
87/27
89/25
84/03
91/22
85/42

85/36

87/27

89/25

91/22



U101

LERES
LETED
LETEZ
LETES
LETES
LETES
LLPTT
LMADR
LMSK

LOADA
LOADB
LOADF
LOADR
LOCkaA
LSTSk
MBILO
MCMEX
MCMNM
MCPUT
MCRLF
MPDCTR
M AMC
i §
MELOC
MESCH
MESSA
AIMEX
“LLoc
MLOOP
MLPTT
MODAT
MOFID
MOGTT
MOLAD
MOPTR
MOPTR
MOREP
MPOAD
MSAMS
MSAQU
MSAY

MST10
MST1A
MSTIB
MSTIC
MSTID
METIM
MSTIO
MSTIR
MSWRG
MULSA
MULTE
MULTI

MXx2S8P
MXMMF
MXMMT
MXQUE
N10

<MATIN

012072
011544
011634
011755
011332
012062
002257
010745
0N1163
0u2337
002314
VL2336
002327
007310
001366
001510
002264
o227}
010660
010621
UL Y-Y ¥4
6106771
V10776
00147)
000634
0004272
002313
001501
V06624
002223
001414
Q02246

002250 .

002247
002230
002245
002236
010623
001530
010633
006650
006571
006525
006530
006575
006576
006521
006572
006620
001522
011443
011435
006066

011065
010746
010764
011064
000134

90/2%5
85714
86/14
88714
&2/15
90/14
31/5¢
74/34
18/27
32/5¢
31/26
32756
32/5¢9
61/25
23/14
24142
32/16
32/22
58/04
28/55
56731
75/08
75/1C

7/06
14716
164/10
32/23
24/33
56132
31/29
241720
31/49
31/36
31/39
31/35
31/35
31/41
72/25
25715
72/30
56/30
55/59
55719
55717
56/02
55727

7/48
55721
55715
23/32
83/39
83/26

8/45
“0/17
77/07
t«/07
76/25
77/05

9/13

90/29
35/25
86/27
88727
B82/¢8
v0/25
33/56
74145
20/e7
33/03
32/48
33/02
33/01

23/18
24/44
33/31
321726
S8/V06
$2/30
56/55
76/07
76/168
25/0¢4
14721
14/17
32/43
24/35
S56/356
33/66
241/26
31749
31/51
31/5u
33/60
31744
31/47
73/04
28750
?73/0&
56/38
56/11
55723
55722
56/04
56700
55/15
55762
56/17
25/13
83/43
83/39
35/28
40/38
77745
75/02
74/26

-77/ 61

39/10

9u/32

74/58

23/21
25/1v

32/50
73/11
73/0¢2
57/01

76/08
76/19

32/51
25/08

33/47

31/48

28/52

56/54

56/16
56/03
56/19
83/46
35/30
56/12

75/06
77743
39/33

y0/33

76/38

23/25

33/24

81/44

33/25
52/30

S7/00

56/20

35/41

76/29

76/42

23/335

81747

33732

32/32

57/02

56/21

35/51

76/30

23/44

35/53

23/5¢6

36/00

24/

40/10



0102

N20O

NBEVE
NC125
NC8

NCAL(Q
NCAL1
NCTYP
NEXIS
NFTYP
NINHIT
NIRET
NITYP
NN1OD
NNSQO
NN9

NOCHA
NOTRE
NOTYM
NOTYP
NRESW
NRTYP
NTODEC
NTESO
NTEST
NTES?
NTES3
NTREP
NTRES
NTRET
NTTYP
NLUK

NuMB2
NUMB S
NUYMB4
NUMSC
NWAIT
NwTYP
NXDIS
NXTYP
NYTYP
NZTYP
OCTAR
0F2CO
OF3C0
OFTOC
OFTE?
QFTE3
OFTRE
OFTSC
OFTSI
OFTTX
OKDIG
OMEND
ONTER
ORDIN
ouTS
PASST
PASS2
PASSA

JMAIN

000135
012245
007521
007520
002720
002741
007424
007437
007417
000577
007425
0U7420
000772
007516
007517
000176
007461
007426
007450
0013%2
007421
07514
ou2ve1
v02742
006360
006367
007466
0n7515%
007513
007462
000034
011721
012030
011446
011563
0U6405
007363
00ns?70
007403
007522
Uu7531
noguésS1
011717
012G26
011451
011671
012002
011517
011565
011514
012076
011653
ou2ireée
011260
007137
012242
000150
000151
003003

9/14
91741
63/13
62/2S
37/14
37/32
62/34
62/27
62721
16/03
62/04
62/33
18/13
62/17
62/18

9/47
63/02
42/39
62/33
23/17
62/31
63/14
377158
37/33
52/26
52/28
63/17
63/15
63/16
62/16

8/16
86/08
88/08
82/09
85/08
53/22
58/00
164/50
62720
63/33
63/49
16718
87/10
89/10
82/17
86/1¢
88/16
8417130
85715
84711
90/15
86720
33/08
81/39
56/26
91/53

9/25

9/26
37/16

39/12
91/57
63/45
63/44
57/18

62/35
62/41
62/32
16/06
62/36
63/53
18/48
63/42
63/43
35738
63710
63705
63/02
23/42
62/34
63/34
37/17
37735

52/34
63/35
63/22
63/37
63/13
80745
87/03
§9/03
83/06
85/41
53/26
62/04
15/50u
62/24
63747
63/52
16/54
87/26
89/24
83/02
87/02
89/02
84/36
3%/44
84/14
90/39
86743
33/35
81/43
59/61
91/58
37712
37/30
38/02

39/35

62/37

62/38

35/62
63/11
63/07

63/39

63/29
63/38

80/51
87/18
§9/18
83/25
85/49

15/60

63/55

84/02
87/30
89/28
B4/61
85/58
B4/38
91/35
86/57

83/03
59763

38/00

37/57

63/36

871723
89/21
8§3/28
85/55

15/63

86/52
60/1v

52726

39/55

63/40

87/28
89/26
83/49
85/62

91/33

87/34
89/32
84/19



0103

PASSP
PASSC
PASSN
PBINC
PRINN
PRINR
PCH14
PCHAS
PCHIT?
PCOTT
PCOUN
PDECH
PDEC2
PDECS
PDECR
PERRO
PHEAD
PINHI
PINST
PLARTI
PLADC
PLAOK
PLASC
PLASI
PLATX
PMEND
POWIN
POWON
POWRE
POWZE
PRINT
PROG

PRTYP
PSAAN
PSWIT
PTAB

PTAB1
PTABZ
PTAB3
PTABAG
QCHAR
QDICL
QpOouUT
QMAAT
QMEND
QTYPE
QUESA
QUESD
QUESM
QUESS
QUEST
RACAN
RADYN
RAEND
RALIF
RAMIN
RANDI
RANK

RAPLU

eMATIN

0usu2e
neiltae?
Qou1s5e
uu19d33
0019037
L1074
uluets
01u6&15
010616
019613
010612
000613
000521
000523
G00463
003251
003037
0u0s73
003257
012C20
011407
011707
011576
011426
012163
002377
003311
0105446
000100
000076
000101
004064
006731
010617
Q00115
001160
007542
007743
010144
010345
000673
001173
001144
001227
002400
00073«
011063
011106
011110
011113
011112
011212
011204
011155
011205
011210
011133
007167
011207

3?7/34
Q/74
977

18/50

1R/ 3A

18/ 60

72/12

72/16

72/2u

72/07

72/ul

15721

15713

15715

147406

40/50

160763

14/05

40755

88719

82/20

R6/19

85/18

83/20

QuU/18

33/09

41/24
8/01
7/63
7/63
2/0¢

22/43

26/62

72/32
8/62

18722

31/52

51/53

31/5¢

31/55

17/07

20/34

20/Q7

21/39

33/11

17742

77/03

77/23

77/21

77/30

77/28

80/28

80/12

80/14

80/11

80722

80/13

60716

80/20

38/18
37/13%
37711
18/5%
18741
18753
72/43
(2/44
72145
72/42
72/10
16/20
15/1¢
15719
15/03
4Grs56
38/33%
15705
40758
89717
83/05
87/17
85/54
83/24
91/03
33/36
1/31
72/04

8/01
24/08

24/49
58/02
72/46
37/09
20/24
64/03
66/03
68/03
70/03
17/10
20/37
20/11
21/42
33/22
17746
77/26
77/34
77/36
77739
77/38
81/00
80/16
80/31
80/24
80/62
80/17
60/19
80761

37731
38/11

18/5¢4
19/2u

12/461

15733
38/45
16/02
41/02
89/31
83/15
87/35
85/61
83/30
91/38

641/31

24/52

37/29

33/27

77/37

80/58
80/59

38/03
38/1¢

21714

16/14

16/16

1/35

48/0G7

38/42

33/37

38/07

21/17

16/39

17/05

72/28

40/51

38/20

21/33

16741

17/40

52,27

16742

20/28



0104

RASPA
RAZER
RR20T
RCOTI1
REBIN
REGU

REG1
REGZ
REG3

RENOQ
REQF2
REOF3
REPLG
REPLS
RETS

RETCF
RFTYP
REVU

REVUA
REVUR
Revul
REVUD
RINKI
RLOOK
RLPTT
RMEND
MK

RPASS

RPBIT
*PCPU
RPOUT

RPSAQ
RPTTY
RQUES
RRESW
RGAirS
RTEST
RTYIME
RVT™P
RXDEC
SABIN
SACHA
SADIG
SANMCO
SAMEX
SAMMS
SAMNM
SAPTAR
SAVE

SCORA
SCORR
SCORE
SOIST
SEC3

«MAIN

011206
011211
000451
0001465
001400
001100

001101
001102
001103

002703
011706
012017
U11430
012204
D12257
U11521
Qu6725
007675
Qu7108
YA ry
Nu7116
007110
000452
twgi201
(N2405
uu2i7zs
0G1161
0uG146

Jule56
002502
I Y.y

010577
0026430
11062
GU13562
001767
000110
i6665
0u7135
U006b4
J01073
Vour7s
000453
nu23i
002260
002274
0u2265s
002403
061877
007063
007070
007061
001147
001236

80/26
80/10
14/25
9/22

7/08
17/37
20717
17747
17/48
17/3x
20/22
36712
87/02
89/02
83715
91703
92/Co
8BLsU2
57/43
§9/62
59/5¢G
59/54
59/59
59/8%
14/37
Li: /14
33/45
33/4S
1&/2u
9/23
IX/21
sa/2d
34/4Y
14/02
157060
16/17
72/29
34 /015
77/C2
23713
28/12

8/57

/a7
89/45
16/39
18743
17/02
14/38
32/34
31/1%
32/15%
31/17¢7
31713
26/23
59/27
59/33
S8/45
20/14
21/24

s/ 60
60/63
14/3¢4
39/60
24/0n
17/45

18/07
18/06
17/61

36/15
8?7/04
§9/06
83/29
91/10
92/10
& /UGS
57/586

5¢/60
59/63
6U/0 S8
$9/57
167062

33/5%
33/26
18725
34/04
38/22
36/40
34761
14/04
15/04

72737
s56/17
77/19
25/3¢
28/27
37/39
54710
59/50
14/58
18/56
17/23
14/63
32/41
32/12
32/25
32/20
33/43
26/3¢%
59/62
59/37
59725
20/16
21/51

14/36
40/03%
93/06
17/50

19/25
19726
17/4646

37/06
87/07
89/07
83731
91719
92/11
R4/06
S7/60

16706

33/59
33/33
20/25
36705
38725
34746
35703
14/06
15/06

72751
34/20
77/46
23/45
28/33
38/02

59752
14/60
19/19
17/31
15702
32/5¢4

32/28

27/05

60741
29/0¢2
23/20

17/54

2u/11
20/12
18/08

357/2a
8§7/09
89/09
863/32
91/20

K4 /uUd
57762

16/07

33/3¢4

38702
38733
35/ue6
14/07
15743

34/25
23/52
28/5¢
38/41

6ii/u2
157635

18714
16/13

24/4u

17/63

2n/2u
20721
19/27

52/34

87/13
89/13

Bb /4
S&/ue

58/04
35739

14719
15/4&

28/58
38/50

60708
16/01

2b/46

19/24

20/0s

87/14

89/14

s4/b?
58712

58/U5

14745
15/53

24/54

20/02

20/06

87/15

89/15

B84/44

38710

14/48
15758

S7/57

2071y

2U/09

3&/1»

14753
16/15

58/11
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SECLK
SECM2
SECMS
SeCse
SeCSé
SERIN
SES4O
SES60
SESAM
SESEX
SESOU
SETAC
SIGN

STIGNR
SMEND
SPFaAK
SPFCO
$SAmMS
SSTAC
SSWRI)
SSwk1
SSwR?
STAKU
START
STINC
STOP

STORE
STOTX
STSkP
STTYP
SVTYM
SwIsa

TABLE
TReLCC
T8LCI
TBLCN
TeLCS
TRLCT
TBLNT
TBLNZ
TRLNS
TBLNG
TBLR1
TBLR2
TBLR3
TRLRS
TBZOT
TCPO

TcPU0
TCPY

TCP10
TCP11
TCP12
TCP13
TCP14
TCP1S
TCP16

oMAIN

V01243
001237
N01240)
1012461
uut242
003301
007307
et
Qu7300
0ur730é
07308
0u0s74
QguUsS26
0U0543
002401
uou1??
0Q0evn
Qu1?70
001371
001363
001364
001365
012252
0U1620
006460
000102
001655
012173
006461
006722
007136
010620

002000
000252
000235
000203
00Ce20
000267
003432
003462
003512
003542
00U3572
003622
003652
V03702
ooour?7?
006543
006542
006544
V06553
006554
006555
006556
0uU6557
006560
006561

72/06
21/42
17/642
21/45
21727
21/20

/07
61719
57/52
61710
61/22
61721
16/03
15/23
15/23
33/14

/L&

/49
28/34
23/27
23/1u
23/11
23/12
91/48
27/03
54/21

8/03
27/3e
91/08
54/14
§57/67
58713

&/00
76/48
20/24
10730
10710

9/53
10702
10745
10747
10/51
10/52
/27
10753
10/54
1G/55
10/56
17749
55736
$5/34
55737
55744
55745
55746
55/47
55/48
55749
5575

21/57
21/52
21/53
21/55
21756
41/23
61/23
57/61
61/13

23/58
16/38
15727
33/29
55/44
35760
28/44
23/36
23/42
23/43
23/47
91/5¢
28/03
54/28

27741
91711
54/22
57/50
60/09
24/60

29/06
35/16
35712
35702
35/08
35720
43/04
«3/29
10/57

45/02
45/27
w6/02
L6/27
18718

56/06

72/15

61/16

15/30
33/3x
35752
LDy 37
28/59
23/5¢
23/48
23/49
23/50
92/00

54/26
57/59
60/22
32/40

44/02

72/19

15/35
35/59

23/53
23/54
23/55

9e/17 -

61/22
33/62

72/23

15/37

92/20

37/37

52/36

72/51

T4/53



106

TCP17
TCP2

Tceen
TCP21
TcP22
TCP23
TCP24
TCPR2S
TCP3

TCP4

TCPS

TCPE

TCcey

TEMPY
TEMPR
TENU

TEKRBI
TERLC
TERHA
TFRAR
TE&RMD
TER*OD
TER™S
TERMT
TERMX
TEROK
TFRSC
TERTX
]’EXEM
TEXIA
TEXIH
TIMCY
TIVEM
TIMER
TIMEX
TImms
TIMRO
TIMRT
TIMSK
TIMTT
TINKI
TINSR
TINST
TLOOK
TMEND
TOMA

TOMB

TOMC

TOMD

TOMER
TOMF

TOMG

TOMH

TOMJ

TSTRP
TITYP
TTYLL
TTYSA
TTYSQ

.““»AIN

0EH562
ubesS4esd
00s563
OUASHL
Ou6565
QubS6eas
06567
GOAST(
nE6SLs
Hu6Sa?
Lubs5d)
NU6SS51
0C6552
vL187%
Qu1s76
00N202
012035
Ju11377
211405
212131
11373
11722
1111501
U11266
n12224
311726
11605
Q12224
012162
012119
012111
Qu6esi?
Q06540
003032
QL6S36
0060064
006065
000124
Q04i)63
Q00125
001164
V03164
003221
003¢33
002340
Qu7e22v?
007252
007250
007242
007210
007244
007254
007255
0u7245
000311
000313
000164
000162
N0C161

55751
557356
55752
59753
55754
55755
55754
55757
55739
55740
55741
55742
55743
26712
ebte2
9/51
8¢/ 30
LEYAA
A3/0i9
88/11
R2/12
R6/11
#5711
£1/23
90711
87/32
&89%/60
91737
Qu/S2
9C/5¢
9C/51
58/ 3¢
55731
37/66
55726
8/43
8/44
9/05
8/42
9/06
18/46
L0/02
60/04
40742
25/00
60737
6Q/47
60/55
60/45
S7/63
60/50
60/59
60/57
60/48
11/00
11/02
9/37
9/35
9/34

26/14%
26 /30
39/13
89/32
83/06
%3712
89/2¢
53/02
H7/3
25/5%
31/50
91735
87/34
35/¢62
91739

91716

56/0v
56/15
37/48
55/29
58/27

40/14
14/26
40/42
18/61
52/20
40731

32/1¢4
60/56
60/57
61700
60/48
60/22
60/53
60/63
60/60
60/51
55745
35/57
34/22
34/26
34/08

26/37
26/36
39736

82/11

91753

56713
60/04
37/56
55763

w0/22
14/ 30
“1/10
19/32

33705

35731

26/38
5¢/16

86/47

92/47¢

37/61
56/10

«1/U8
19/45

2U/05

35746

27/25

91/27

38/27

20/13
20/28

35/50

39/19

20/32

39/51

21/16

«0/0¢

21/37



0107

TTYUL
TX2SP
TXRIT
TXxCOoU

TxCPU
TXEND
TXHEA
TXNDR
TXPSM™
TXQUE
T™XTYY
TYLIM
TyYymA

TyvB

TYMC

TYMO

TYME

TYMEM
TYMEN
TYMER
TYMF

TYMG

TYMH

TYMJ

TYPE1
TYPEZ
TYPE3
TYPEL
TYPES
TYPIN
TYPNX
TYPRE
TYRTC
TYTTF
TYTTS
ULPTT
UMEND
UNTIM
VMEND
wACSA
JARET
JATOQP
wRZOT
WCHGG
wHIGWH
WIRET
JLO&L
WOPNT
JQUES
ATFUR
ATNOK
wTOK

WTORE
XaNSW
Xg2u

XCHAR
XCPn

XCRLF

eMAIN

000163
006161
004114
012207

003732
012260
u02e63g
012271
004075
V046163
004107
007132
007000
007024
007022
007014
Q07146
007131
ouv127
Quéer4d
007016
067026
007027
007017
00UV7462
000744
Q000753
000756
000760
011235
000674
011243
007130
007134
007133
002256
002366
0U1536
u02402
001311
O0u6bu13
ouenN6?
u01367
V1310
Ju1367
IVE. YR KA
(VR YT
0GU143
Q02427
Q01265
0u125%
001270
001305
002677
007142
000664
04541
u01G43

9/36
34/14
36/30U
81/62
91/46
34/51
81/63
36/07
92/13
38/1%
34712
34/07
58/31
58/41
58/52
58/59
S8/50
60/14
58730
58/35%
57/45
58/55
58/63
S8/61
58/53
17/52
17/5¢4
17/57
17/60
18/02
81719
14/55
81/22
60703
58/34
58/32
31/58
33/18
25717
33/35
22/18
§3/14

B/41
23/35
22/3y
22/17
53/17
22/19

9/2u
10762
22/22
22/21
22/30
22/1¢
11/12
59/29

7/29
53719

7/31

34721
34/37
49/02
90/08
92/02
“7/02
91757
38/37
92/21
L8/09
34/35
48711
60/05
58/60
58/61
$9/04
58753
60/17
60/04
59/51
58713
58/5&
59/03
59/00
58/%6
19716
19/17
17761
18/00

81/22
14758
81/24
60/235
60/07
60/06
33/55
33/21

33/36
22/aes
53715

23/57
22/5GC
22/469
53725
22/68
41/54
34/04
22/29
22/33
22/34
22/46
56710
59/48
17/02
54717
18759

34/58

50/44

92/13
92/22

354/56

60/02

81/31
15/45
81/27

33/27
33/59

22/51
53/27

53729

22/31 -

22/467
60/13
55732

38710

91/05

49/08

60/24

81/33
15/55
81/28

53/28

56/05

49/06

91706

B2/23

91/14

86/49

91/24

91/29

91/3y



J1ue

XOBIN
XDDEC
X0ICL
XULISP
Xo0Ivli
XDlvs
XBLTE
XDOUCT
xXpouT
X0ZGC
XFDIS
XFITY
XFORM
XFRAM
XFROM
XGTCH
xILLG

XTNRT
XINST
XINTR
XLIST
XLPT

XLPTT
XMEND
XMESS
XMEXT
XMULT
XOMER
XONTR
XPCPT
XQUES
XRANK
XRESW
XRTC

XSAMS
XSDIS
XSTAC
XTBIN
XTDEC
XTES4
XTESS
XTEST
XTIMI
XTIMA
XTIMC
XTIMD
XTIMR

XTIMS
XTINT
XTIMW
XT0CT
XTOIN
XTRMT
XTT1

XTTO

o™mATN

uutuey
[SIVIREY YA
001165
JuT104é
G663
UUkA33
U11055%
DS ée
V1134
DunNsse
1274k
uu1377
001G0U
006354
Q10742
011657
311654

011661
Qu7164
U11662
(o27es
000U1Y?
000441
001466
000612
001467
006621
006726
011663
001465
011067
007145
001312
000014

001736
001777
G01370
001014
000470
006373
006374
002704
006677
006665
006700
006664
006701

006651
006671
006674
0u0560
010744
011656
00o0u10
000011

7761
7/4%
7734
71352
7/52
/51
85712
7/4¢
773%
71/44
28/4u
24/C1
17151
11711
74/0L9
&5/09
8u/23
R6/38
85/04
S5R/716
R6/0G
11/10
8/18
164/27
24711
7/28
24/10
7/50
57/48
85/59
24/62
7/53
59/46
7/55
8/21
39/45
6076A2
7/54
28/41
23/26
7/37
?/39
52/31
52/25
11/09
57/31
5?/19
57713
§7/1¢6
§7/11
§7/29
7749
57/24
S7/28
7/38
7a/27
85/10
8/19
8/20

1&8/35
Ta/48
20 /3
19729
56754
56/53

86/12

15/5¢
20/02
15/48
29/01

18/20
52722
74/55
86/09
B4/25
R6/36
86/04
60/15
86/51
37/20
14/28
14/29
24/63%
164/02
25/00
56/29
57/63
86/52

77/19
60/16
23710
37/44
40/04
62/08
28/33
29/02
23/29
18/33
14/53
52/37
S52/38
36/15
57/33
57/23
57/21
57/22
57/14
$7/35
57/11
57/27
57/30
15/53
74/57
86/10
22/en
14/32

Bb/46

76/2u
86/48
84/27
86/45
B6/50
60/27
87/36

17/52
28/63

87/31

61/02

37/45
60/33
62/09

23/37

37/02

57/27
57/32
57/15

76/31
86/47
22/23
18/00

g8/12

58709
&4/733
&?7/1¢
&88/04
89/34

17/53

89/29

37/47
60/354
62/10

23/39

57/34
5?7/17

88/10
22/26
18/01

&46/35
88/33

39/4a

37/50
60/35
62/12

23/58

57/18

80/34
37/40

84/40
88736

38/29
60/49
62/14

57/20

80/37
37/54

85734
B9r12

39718
60/52
63/18

57/25

80/39
57/55

85751

39/22
60/5%
63/20

57/26

37/5¢%



TSR

N10y cMALINM

37/59 39/41 39/43 $9/49 39/50 39755 39756 w1427
41/¢8 58/21 58/22 58/23 558/25 58/26 58/2s s.
58/3% 55/3Y 58/46 58/54 5R/Y7 58/6¢ 59/02

XTT07 DI 14/ 31 14/3% 29/Jvu

XTXCO 011301 81/3%6 ¥1/6¢

XTXND 011302 ¥1/357 81/63%

XTYME Qur1aes S58/14 59/27 59/44 60/14 60/25
xTYPE 000724 7730 17737

XTYPN 011660 §5/20 86/22 B6/49 88/22

x120( 000850 7/40 15743

XWAIT 206375 7745 53/14

XWTOP 0U1264 7/466 2714

xWwTYP ouer2? 57751 58/U0

xx16 QU7141 59/30 99/36 $9/49 59/59 60712
XXLPT C01774 28/36 28/63

XxTT0 0g177s 28/38 29/0u

YCHAR 0Qué7e 16/461 14/59 17/09 18735 19700 19/0¢2
YoICL 001172 20/36 21/3¢2

YOLTE 12212 90/12 - 91/28

Yoour 001162 14/462 18740 19/53 2u/09 20736
YGTCH 12210 yu/0y 91/26

YHAAT du1226 21/18 21/461

YILLG 312214 9u/ 31 Yu/sed 91730 .
YINRT 012215 9U/ 06 91/31

YINTR 012216 91/32 91755

YONIR 012217 91733 91/36

YPBIN vu1024 187354 18739 18/43

YFPOEC 00UY502 14/49 14754 15/0¢2

YPOCT QU603 15/54 15759 16/1¢

YQue$ vu03037 10762 37/04 37/¢22

YTAB3 otz 14/43 17/26

YTRMY 012211 90/10 91/27

YTYPE wuo73¢ 17722 17/34 17/464

YTYPH 012213 90/29 91/29

Yocr u00601 15744 15749 16/0Yy

ICHAR 000456 14/23 164/41

Z00uUT unGues? 14/42 16/U0

ZSuFP Wuu77i 16/20 16/26 14/36 18/12

I11Aa3 UUveoyU 14/43 14/62









